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Mr. MoLure—Just as it suits you. That will be the shortest way, I think.
You want the condition of the erection at the time I made sn inspection of the
. chord and found it straight. As nearly as I remember the date was August 15.

At that time I have recorded as being erected on that day the bottom chord sections

of the suspended span B-R and L of “sub-disgonals B-P-2-R and L.” These chordd
were connected by pinning disgonal eye-bars T-2-P and L to the hengere T-0-O.
That was on the third panel of the suspended span. The main pos: of the small
traveller then would be over post P-1 of the suspended sren and I shonid eay the
panel mwas approximately half erected—panel 3.

Prof. Keray.—The traveller was sitting on the second panel!

Mr. McLupe.—Yes. The tip of the top forward overhang only hed been
removed.

Commission took recesa.

AFTERNOON SESSION--TWELFTH DAY.

The Commission resumed at 2 p.m.

Mr. Hoare put in monthly progress estimates from June, 1904, to July, 1827,
accompanied by progress diagrams (filed and marked Exhibit No. 42).

Mr. McLugg, recalled.

Prof. Kerrv.—You were familiar with the instructions issued by the Pheenix
Bridge Company in regard to erection, Mr. McLuret

Mr. McLure.—Yes, sir.

Prof. Kerry.—And in all except very minor detsil those instructions were atso-
lutely followed 1

Mr. McLure.—Yes.

Prof. Kerrv.—In particular were the inatructions in regard to the opening at the
joints betwoen the several chords of the lower chord followed exactly{

Mr. McLure.—They conld not follow any instructions in regard to the openings.
They had to make their own openings. You could not meke the openings anything
you wanted to,

Prof. KErry.—Not setting the place originally 1

\r. McLure—You could on the anchor arm. On the ancho: arm the opening
centres are set to a certain elevation. On the cantilever arm the opening in the chord
would be made at a certain point and you could not change that if you wanted to.

Prof. KErrY.—You mean that the length of the members absoutely fixed that
opening {

Mr. McLure.—Yes, vir,

Prof. Kerry.—And as it worked out the openings were »s anticipated 1

Mr. McLure.~The openings agreed fairly well with what was supposed.

Prof. Kerry.—What do you mean by fairly well

Mr. McLure.—They were not always exactly what was indicated on the drawing.

Prof. Kerry.—How much would they vary {

Mr. McLure.—An eighth of an inch.

Prof. Kerry.—1 think you told us that you were not prezent at ithe tima that the
lower chord of the anchor arm was laidt

Mr. McLure.—No, sir.

Prof. Kearv.—So that you cou'd give 4s no positive evidence in regard to those
openings { : ’

Mr. McLure.~I know what they were after I got there,
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Prof. Krany.—Was it possible o examine them ]
Mr. McLune—Yes. N

Prof. I{erav.—And they were in sccordance with the blue print instructions 1
~ Mr. McLuze—I do not remember whether they were or not. My impression is

they were.

Prof. Kezay.—They were sufficiently in accordance that you had no ground for
taking any exvweption t

Mr, McLure.—Yes,

Prof. KEary.—What opportunity had you to observe these openings during the
building out of the cantilever arm i .

Mr. McLure—The observatiors we made on the outstanding legs of the top and
bottom flange angles of the two outside ribe. .

Prof. Kiaev.—They were regularly tnessured !

Mr. McLugz.—Yes, sir,

Prof. Kexrv.—How often was that done

Mr. McLvse.—Every time the trev:ler was moved, or in other words, every time
a panel of tte cantilever arm was completerd.

Prof. Kerry.—Do you have a record of these movements {

Mr, McLuge.—Yes, sir.

Prof. KEeray.—(to Mr. Deans).—Will these also be recorded on that general dia-
gram you showed us, Mr. Deausi

Afr. Deaxs.—No, they will not be recorded on that, but there are other reporls
including these openings you have referred to now.

Prof. Kerey.—In Mr. Yenser's file o
r. Deans.—Mr. Cudworth se’d that he mace a sct of those that will be filed.
Mr, McLurg.—I have them here. ,

Prof. W{rary.—Hat 2 you got them in shape to file ¢

Mr. McLuge.-—Yes, sir.

Prof. Kegav.—You better put them in as an exhibit, pleage. {1)iagrams p oduced.)

Ar. Hotarie—Ilow do you describe these, Mr, MeLure i

Mr. McLune-—Diagraias showing changes in openings of bottom chord splira.
(Pt in and market Exhibit No. 43.)

Prof. Krary.-—In general the closing up of these so-called camper openings was
regalar and satisfactory 1

Ar. McLune.~Yes, sir, it was in gencral,

Prof. Keary.--We asked Mr. Milliken st the time he was giving his eviden: for
a disgram showing the exacy condition of the riveting at the time of the failure, lias
that yet been prepared, do you know {

e, MclLuge.—No, I have not heard Mr. Villiken eay anything about it yet.

e, Deaxs—I do not think that has been prepared as yet, but we will gee that it
is prepared. He will have to confer with Mr. Kinloch sbout that.

Prof. Kraey.—The riveting of the main connections, Mr, McLure, was dependent
on tho closing up of the joints i

My, McLuae.~-Riveting of the gplices 1

Prof. Kesrv.—Yeal

Mr. McLure.—Yra, sir,

Prof. Kerry.—-Wr3 there any naterial delay between the time that a splice was
ready for riveting and the time th- the riveting was actuslly donef

Mr. MoLogg, -1 o vot know tha. you would call it delay. None of them were
riveted until they got res - to rivet them whether they were closed or not.

Prof. Krusr. ~You hed no reason to make any complaint as to the force of
riveters actually 2t work on ihe bridgel

Mr. McLure.—Nnne nt all.
Prof. Kegay.—It was all that the Qusbec Bridge Company desired in that

respect
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Mr. McLUvRe.—Yes, sir.

Prof. Kerry.—Have you an% record of the rewoval of the false v.ork from under
the anchor arm—the dates{

Mr. MoLuge.---I have a separate record. I¢ would be includud in my diary, or my
correspondence with Mr, Cooper, stating the condition at each time that a report was
made.

Prof. Kerry.—As I remember the previous evidence, no false work was removed
until the anchor arm was entirely free from it.

Mr, McLure.—There were definite instructions issued from Pheenixville regard-
ing the removal of false works, and as I remember Mr. Cooper knew of thase mstruo~
tions and approved of them.

Prof. Kerry.—These instructions were regularly and closely followed?

Mr. MoLure.—Yes, sir, I think they were right to the letter.

Prof. KErrY.—So that the record of instructions from the Phoenixville office will
fully cover the removal of the false work?

Mr. MoLure.—Y think it was not removed quite as soon as it could have been
according to those instructions; that is some parts were left under a little longer than
they need to have been aceording to the instructions.

Prof. Kerky.—Had you any chance to, or did wvou observe any relation between
the movenents of the cantilever forward and the closing of the joints along on the
chord?

Mr. MoLure.—~—Yes, sir.

Prof. Kerrv.—Was there a Jdefinite and observal!a relation or was it little
marked ?

Mr. MoLure-—There was a uniform moviment forward of the top of the main
post, and at the same time apparently there was a closing of the joints of the anchor
arm,

Prof. KErRRY.—Was that to such an extent that you sould fairiy predict when the
cantilever moved forward what the result of your measuroments would be?

Mr. MolLure.~—Not as regards each particular splice. When the cantilover arm
was pretty well out on the main pier you could count on finding much smaller
openings in the anchor arm joints eack time the traveller was yioved than you could
count on at the top of the centre post each time the traveller was moved as compared
with tho provious measurement.

Prof. Xerrv.—The moving of the parts under the altersd stress due to the
advance of the * avaller, that would be almost iminedinte, Mr, McLure!

Mr, Mot —No, sir,

Prof, Ker T+ 4id not take any length of time ‘o ~vitle into position?

Mr. McLt - »uld say it would take at least twenty-four hours,

Prof. Keni -f0.  1wually mads measurements how long after the traveller was
moved { '

Mr, McLur aly not until the neai day; I gave it time to work out through
the trass.

Prof. Krre “m would get their set before you made your
measurement §

Mr. MoL. Ves.

Prof. Kvwa t what time a. vection did the upper chord commence to
come into play* : .

Mr, MoLugE. -"‘ . the third panel of the south cantilever arm.

Prof. Kerry.— oame on it of course it would be in every
panel

Mr. MoLuvne—Right st sarough to the end of the anchor arm.

Trof. Krerv.~~And you four. that the several bars were acting togethert

Mr. McLure.—Yes, I found that right straight through the work,

Prof. Kerry.—That is to say they were so accurately made that when the strees
came on & composite member all parts commenced to act immediately.
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Mr. McLunk.—All parts seemed to act together.

Prof. GaLeaarTe.—How Jid you test thatl

Kr. MoLure.—By kicking them.

Prof. GaLpearrH.-—By sound{

Mr. MoLure.—Not by sound, by motion. »

Prof. GatbaaiTH, —In your discussion with Mr. Birks previous to the last move-
ment of the traveller, did he express any definite opinion!

Mr. McLugsi.—I do not know that he expressed a definite opinion, but ho gave me
the impression that he did not think it would make much difference whether the
traveller was moved or not.

Mr, Stuart~—I think Mr. McLure sbared that view himselft -

Prof. Kerry.—Mr. McLure stated that this morning. (To Mr. McLure): To
what extent, when you were going through these figires yourself, Mr, McLure, did vou
consider the very peculiar action of a post member in the way of the stress? You
were considering the deflection of a heavy compression member. You estimsied the
increase of the stress due to the movement forward of the cantilever arm. Did you
make any other calculetionsi

My, MoLure.—We would figure the stresa in the latticing, due to the eccentricity
that we measured in that cherd.

Prof. KereY.—In the ordinary chord member, normal and straight, did you huve
occasion to exsmine the latticing at alli Not in any special chord, but in any one
of the chords that was under full straint

Mr. McLure.—~—No, 1 think not.

Prof. Kerry.—You are not in a position to say whether the latticed members.
particularly the ‘X’ members, would be very tight of not, under very heavy straint

Mr, McLure.—On an ordinary chord?

Prof. Kxary.—An ordinary chord, yesi

Mr. MoLuvre—No, sir.

Prof. Kerry.—In the case of the chords you examipned, what was the condition
of these barst

Mr. MoLure—~They were absolutely straight, there were no loose rivets with one
excoption, and upon vapping a few of them they gave forth a kind of singing sound,
like a wire under tight strain. .

Prof. KerrY.—-Jn other words, you thought they were under heavy strain?

Mr, MoLure.—They seemed to be working: how heavy you could not tell,

Prof. Kerav.—And what was your calculation directed to find out? You speak
ebout calculating the stress in the latticing due to_the deflection; did you consider
that Jatticed member as & truss that was deflected down & matter of two inches in that
lengtht

Mr. McLunre.—VYes, we made the assumption that the deflection was a maximum
thiough all the ribs, that the latticing acted as a truss with freedom to move the
joints, and that the ribs had no stiffness in themselves.. :

Prof. Garsmarrn—You calculated as if the whole chord was bent into a circlel

Mr, MoLure—No. .

Prof. GaLsrarra.—~And calculated the shearing force taken up by the latticing !

Mr. MoLuse.—Yes. I think we found the latticing was strained considerably J

under one-half the elastio limit. I do mot remember the figures exactly acoording to
our assumptions, .

Prof. Kemax.—You would assume in that caleulation that the normal chord
member had no stress in the latticing at all?

Mr. MoLure—No initial stress.

Prof. Kerry.—No initial stress of any kind? You would have calculated those
stresees in the lacing or latticing simply from the elongation of the members necessary
to give a circular formt

Mr. MoLure.—Yes.
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Proi, Kerry.—That was practically all that you had to go ont

Mr. McLuge.—Yes, sir.

Prof. Kurav.—Did you include in that calculation the fact that the length elong
the chord in the rib betwesn the two ends of the lattice bar had been materially
decreased by the shortening of the member?

Mr. MoLuge.—By the shortening due to straint

Prof. Keray.—Due to the compression of the memberf

Mr. McLyre.—Corprecsive stress, no.

Prof. Kesry.—Normally it would appeer that with a member potfectly straight on
account of that compression the latticing would not be under strair, it might even
be under a slight’compression strain{

Mr. McLure.—Due to the shortening of the member. That shorfening was about
three-eighths of an inch in the whole length of the chord under i‘s full atrain. Of
course it was only receiving about two-thirds, therefore it would not be that much.

Prof. Krrrv.—That theoretical consideration was not covered{

Mr. McLure.—It was not entered into.

Prof. Kerny.—And did you make any effort to apply the vorious theuries of post
flexure to the conditions existing?

Mr. McLure—From which the different column formule were derived?

Prof. Keary.~—Yes? .

Mr. MoLure.—No, sir, that did not enter into this, because the cross sections
were such that we did not have to use a column formula to reduce the stress.

Prof. Garsraiti.—You say you found by hammering the lacing that it was under
_ high tension? How did you compare the sound of the diagonal latticed members at
the places where the bulge was greatest! We will say the centre of the post and the
diagonal lattice members at the end, did you compa:e the sound of thoso two memberst

Mr. McLure~No, I did not. Mr. Kinloch did the hammering, and as I remember
it, ho hammered half a dozen all in the same neighbourhood.

Prof. Kenry (to Mr. Kinloch).—Was there any difference in the sound of a dia-
gonal member near the middle of the chord and near the end of the chord?{

Mr. Kinroc.~—There was some slight difference, yes.

Prof. Keray.—-Which wayf

Mr, Kivroon.—I do not remember now; they all sounded high.

Prof. Kerry.—You could not distinguish to say which was lowest and which was
highest :

Mr. Kixvoci-—I do not remember now.

Prof. Kerry.~—In general, the condition of the latticing on the different chords
was entirely eatisfactory?

Mr. McLure—Yes, sir.

Prof. Xenry.~—You assumed in your calculations that you were dealing with what
is technically known as u short eclumn all the time?

Mr. MoLure.—Yes, sir. S -

Prof. Keruv.~-And you did not realize that the moment the member showed an
eppreciable deflection it showed that it was not a short colurant

Mr. McLure~-I am not convinced of that yet.

Prof. Kerry.~You ave not convinced of that yetd

Mr. MoLugg.—No, eir.

Proi. Kenrv.—Have you any other information you would like to add, Mr.
McLure, anything that you think would Le of assistance to the Commission in Jdraw-
ing its atiention to the cause of failure, the cause and the locality?

Mr. MoLure.-~I do not think of anything just now.

Prof. KerrY.—You are satisfied by the measurements you have taken both before
and since the accident that the cause of the failure lies entirely in the steel work?

Mrx. MoLure.—Yes, sir,
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Prof. Kerey.—That the foundations are in perfect condition and have not moved
to an appreciable extenti

Mr. MoLure.—They bave got copings chipped off, otherwise they are in perfect
condition. .

Prof. Kerry.—And without any appreciable shiftt

Mr. McLun_E.—-Yee, sir, the main pier scems to have risen a little bit.

Prof. Kenny.—I shall ask you further questions on that when Mr. Cudwortb aub-
mits the disgrams and measnrementa, On a strictly technical point, would the appear-
ance of those columns and the flexure in the columns as you looked at them, particu-
larly in the neighbourhood cf the joints, suggeet that the columns had free ends or
fixed ends{

Mr. MoLuae.—Which one, the cantilever arm or the anchor arm{

Prof. Kerry.—Bothi

Mr. McLure.—] think the anchor arm chord from appearances would give the
impression ¢ a column with free enda; the cuutilover arm chords look more like @
column defivcied with tixed ends. (This answer is modified by a subsequent answer.)

Prof. Keray.—That is to say, in the case of the anchor arm the fracture appar-

‘citly extended right down the whole splicel

Mr. McLure.—Yes.

Prof. Kerny.—But on the cantilever armi

Mr. McLure.—It seemed to run out.

Prof. Kerry.—It ran out to the edge of the cover plate

Mr. McLure.—Yes.

Mr. STusRT.—You might ask him how he accounts for that!

Prof. Keray.—Can you advance any reason or suggest any reason for the differ-
ence of apparent action in the two cases { ) '

Mr. McLure.—1 do not know why there should be any difference in the action;
no, the splices are almost identical.

Prof. Kesry.—And they were not fully riveted up in either case, were they!

Mr. McLure.—Yes, the anchor arm chord was fully riveted at one end and the
other end ran into the next panel. It was not riveted, so that the deflection that I
bad in mind was in that part of the No. 0 anchor arm chord lying south of the T-5-Z
hanger. o

Prof. GaLpRAITH.—The splice was on the other sidef

Mr. MoLure—One splice, the splice that was not riveted.

Prof. GaLsrATH.—You mean the aplice that wus really at the other end «f the
chord?

Mr. McLuRg—Yes. '

Prof. Kerry.—In the other case, on the cantilever arm{

Mr. McLuee.—~On the cantilever arm, the splice between 10 and 9 was riveted,
and I think between 9 and 8 fully riveted; between 8 aud 7 was being riveted.

Prof. Kerrv.—In the plans filed under No. 43, showing the openings at the chord
joints, what was the accuracy of measurement, to what unit were they measured{

Mr. MoLure—One sixty-fourth of an inch either way; that is a possible total
variation of su of an inch.
~ Prof. Keary.—The possible error in the figures as given there you would place
at ¥ of an inchf - :

Mr, MoLurg.—Yes, sir, ' :

Prof. Kerry.—Do you know if any of those joints were found to be open to that
extent when the cover plates were removed{

Mr. MoLure.—The cover plates were mever removed uutil the joints were tight.

Prof. Kunav.—How would you know they were tight |f the measurements were
not closer than # of an inch? : ) .

Mr. McLure—T stuck a %4 inch plate in them if they were open; if you could
not get it in they were tight. U
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Prof. Krery.—Could you get into the jointt :

Mr. MoLure—You could get to the outstanding edge of the flange angles.

Prof. Kerey.—The lower flange anglesi

Mr. McLurk.—Lower or upper, as the case might be.

Prof. Kepry.—And the entire end of the chord member was cut to a true planel

Mr. MoLure.—Yes, faced off on a rotary machine,

Prof, GALBRAITH (after a conversation with Mr. McLure).—I think Mr. McLure
might say: ¢ On reconsideration of my answer respecting the freo endedness or other-
wise of the columns, I am inclined to think that since I have had an opportunity of
observing the bend only from batten plate to hatten plate the chord as n whole could
not Lo mevessarily considered free-ended at the end next post T-6-Z hanger” That is
what you mean, i8 it not{

Mr. MoLure—Yes. o ’

Prof. Kerry.—Under the directton of the Commission, Mr, McTure, you have
made certain surveys of the wreck, have you notf

Mr. McLuRg.—Yes, sir.

Prof. Kerry.—Iave plans from those surveys been prepared!

Mr. McLure.—Yes, sir.

Prof. Kxrry.—Are they ready for deposit?

wr, McLURE—Yes. Do you want everything, levels and linest

Prof. Kerry.—Just make a deposit of each one and we will say what it is.

(Document produced, filed and marked Exhibit No. 44.)

Prof. KerrY.—Exhibit 44 was submitted to show the positions of the top chord
panel points in plan before and after the accident, the positions after the accident
being indicated by full circles. |
' (Document produced, filed and marked Exhihit No. 48.)

Prof. Kerrv.—Exhibit 45.shows similar information concerning the bottom chord
panel points and the positions before and after the accident are marked by the same
method.

(Document produced filed and marked Exhibit Vo. 46.)

Prof. Kerrny.—Exhibit 46 shows the positiops in side elevation of the panel points
of botn the upper and the lower chord of the cast truss of the anchor arm befora and
after the accident, the clevations of the panel points after the accident not being
accurately fixed.

(Document produced, filed and marked Exhibit 47.)

Prof. Xerry.-—Exhibit No. 47 gives the same information with regard to the
west truss of the anchor arm. .

(Document produced, filed and marked Exhibit No, 48.)

Prof. Kegry.—Exhibit No. 48 shows the resalts of measureinents made to deter-
mine whether any horizontal movement had taken place between the anchor pier and
the main pier on the south side.

{Document produced, filed and marked Exhibit 49.)

Prof. Keray.—Exkibit 49 shows the position before and after the accident of the
pedestals on the main pier,

(Document produoced, filed and marked Exhibit No. 50.)

Prof. Kerry.- —Exhibit 60 shows the elevations determined at various dates of
two bench marks on the face of the main pier.

Prof. Kerry.—How many of the elevations given in exhibit 50 were determined
by yourself, Mr. McLure? =

__Mr. MoLure—~T Lad a hand in all of them.

Prof. Kerny.—You assisted in all of them?

Mr. McLure.—Yes, I think,

Prof. Kerry.—And the one especia'ly marked with yonr initialat

Mr. McLure.—I took as a check.
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Prof. Kerey.—A special check measurement that you made independently.

Mr. McLuRre—Yes. '

Prof. Kerrv.—Now, you might state any observations of interest that you made
on the wreck, Mr. McLure, any points that you observed which you think bear directly
on the cause of the disaster, or would indicate the position of the first bresk. You
assisted, I believe, at the taking of the photographs that were submitted yesterday by
Mr. Kinloch and in the identification of the parts both on the ground and on some of
the photographs?i

Mr. McLURe.—Yes.

Prof. Keruv.—And to the best of your knowledge those are perfectly correct {

Mr, MoLuke.—Yes, with the exception of the corrections Mr. Kinloch made yes-
terday.

Prof. Kerry.—That has been made on the photograph.

Mr, HovLoaTE.~--Yes.

Mr. McLure.—Not on the negative; I made it on your copy.

Prof. Kerry.—Would you tell the results of your ovservations?

Mr. MoLure~—The tension members all seemed to be in pretty good shape, only
one eye-bar broken as far as I could see.

Prof. Krrrv.—Was there anything in the tension members to indicate that they
feoll before the yeneral fallf

Mr, McLukv.—No, nothing to indicate that they would fall; slso nothing to
indicate that they had been in any way over-strained except during the fall. The
details of all the connecticus, both pin and riveted, as far as I have observed, are,
with one or two exceptions, in as gcod condition now as before the accident. These
oxceptions arc minor points in a fer ears in the pin connection, and in general the
connections are intact.

Prof. KrrrRY.—You have noticed nothing in those connections to indicate a fail-
ure previous to the collapsel

Mr. McLure—No, sir. The condition of the transverse bracing, of course, is
pretty bad, pretty well smashed up, also the lateral system and the floor system,
although there are certain panels in the flocr system that seem to have escaped with-
out much damage. In the main compression members is noticed the greatest damage
due to tho fall. In the vertical posts there is evidence in almost every case of almost

complete destruction of certain parts, particularly in the body of the member. In
the bottom chords there is also evidenze of destruction 3n numerous places. I guess
that about covers all of them.

Prof. I{ERRY.—You arranged to submit an additional plan showing the position
of the floor beams? We unde\rstand that the floor beams in every case in the anchor
arm were riveted before the accident took place?

Mr, MoLure.—Yes, sir. ‘

Prof. Kxrry.—You were to submit a plan showing the position of the floor beams
before and after the accident, determining on the ground the position of the two ends
of each floor beam, or in one or two cases where the floor beam was badly bent, pos-
sibly to determine the two ends and the centre.

Mr. MoLure.—In the case of the truss floor beam to take the ends of the top
chord on which the stringers xested{ -

Prof. Kerry.—Yes. What we particularly wish to determine from that is to see
if we can make out how those floor beams fell. It is fair to assume, 1 think, that the
the foor beam remained connected with the post until the post struck the ground.

Mr, McLure.—I think probably you will find most of them lying right between
their connections mow. I can find that out definitey. . :

Prof. Kirrv.—Hava you seen any members among the wreckage that you con-
sider may have fallen previous to the general collapset

Mr. McLure—Judging from their present condition?

184—vol. ii—18
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Prof. KerrY.—Judging entirely from their present condition?t

Mr. McLunre.—The main posts look very much as though they might bavs fallen
any time either befora or during the collapse from their pociticis uow. Judging
entirely from their preovud couditions, 1 should think that any one of the vertical
posts might have fallen.

Prof. Kerry.—That is to say, they are so completely broken upf

Mr. McLure.—That they might have fallen before the collapse, yes.

Prof. Kerry.—Might have fallen at any time and you would not have been able—

Mr. McLure—To tell which fell first. ‘Also chords 9-R and L of the anchor arm
might have fallen before the collapse.

Prof. Kerry.~~Do you think it likely that if any chords of the anchor ann fell
that those chords show more indication of failure than any of the otherst

Mr. McLure~They are more completely demolished now than any of the other
chords. They either fell first, if any of the chords dld or else they got the worst
treatment in the fall,

Prof. KerrY.—From your observation, Mr. McLure, is it your opinion that the
failure took place in the top chord?

Mr, MoLure.—No, sir.

Prof. Kerry.—Is it your opinion that it took place in the postst

Mr. McLure—I have not any opinion that is not subject to change, but at the
present time it is not.

Prof. Kxurv.—Is it your opinion that it took place in any of the lateral or brac-
ing systems?

Mr. McLure.—No, sir.

Prof. Kerry.—Then it is your opinion that the failure took place in the bottom
chord?

Mr. McLURre—Yes, sir.

Prof. Kerry.—And from the present condition of the wreckage you consider it
probable that it took place, more likely than any other bypothesis that can be advanced,
in chords 9-L and 9-R1

Mr. McLure.~—Yes, sir, one or the other first, I do not know which.

Mr. Stuawr.—Would you mind asking Mr. McLure whether there was anything
which indicated that there was a failure in any part of the cantilever arm first?

Prof. Kerry.—Have you seen or heard any evidence that would indicate that the
failure occurred in any part of the cantilever arm?

Mr. McLure.—1 did not see it fall.

Prof. Kerry.—You have seen nothing since the aceident?

Mr. McLure,—1 have seen nothing since to indicate that there was any failure
in the cantilever arm.

Prof. Kerry.—lIave you heard any one whe saw the bridge fall claim to have
scen the failure at any point in the cantilever arm?

Mr. McLure.—I have heard so many stories now I cannot recollect; they are sll
different. I do not think I have. )

Prof. Kerry.—Will you read over this description, Mr. McLuret (handing witness
typewritten paper). Can you say that that desctription which wes prepared by Mr.
Cudworth from the dictation of members o1 the Commiesion correctly descnbee the
present position of chords 9-A-L and 9-A-Rt

Mr. MoLURE.~It describes the position of 9-A-R. It seems to describe mostly
the position of the chain mark and loose rivet on 9-A-L.

Prof. Kerry.—You think it should be amplified to state the full position of
9-A-Lt

Mr. McLure.—Yes; I do not think that describes “the position of 9-A-L very
fully. That is a description of the mark of the chain and of the loose rivet.

Prof. Kerry.—Will you take that description, Mr. McLure, and, in comunctmn
with Mr. Cudworth, prepare a plan showing the piers, and showmg the present posi-
tion of the members and also the chord of the aichor armt
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Mr. MoLure.-—Do you want all four ribst

Prof. Keosr, I ihink we might say with Jdetails where any particular distortion
exists.:

I Mr., McLure.—Ts this to be just a plan? I canno! show it in perspective very
well.

Prof. Kernv.—To be accompanied with a written statement covering the points
not readily intelligible by an ordinary plan. Different members are so badly twisted
that short of a model I do not think you could prepare anything that would make it
absolutely clear.

Mr. McLure.—How large a picce do you want showni There are lota of little
pieces lying around theret

Prof. Kerry.—The general instruction of the Commission is to determine the
cause of the wreck. Anything that does not bear on that is nat worth taking.

Mr. Horaate—If, in the description, you can refer to any ome of those photo-
graphs definitely, in order to fix the point, it might be just as well to do it.

Mr. McLure.—All right.

The Commission adjourned until ten a.m. Mouday moming.

THIRTEENTH DAY.

Quesee, P.Q., September 23 1907, -

The Commission met at 10 o’clock.

E. A. Hoare, Chief Engincer, Quebec Bridge Company, recalled.

Mr. TloraaTE.—I think you were present during the giving of the evidence of Mr.
Kinloch and Mr. McLuref

Mr. Hoare.—Yes, sir,

Mr. Horoate.—They related in chronological order certain matters that they
noticed and they detailed some defects that had been noticed in the chords. Do you
remember the carliest date at which these were brought to your attentiont

Mr. 110ARE.—Which chord was that}

Mr, HoLoaTE—Any of the chords.

Mr. Hoare—The deféets on chord 9 anchor arm and the two chords on the canti-
lover arm 8 and 0 were called to my attention on the 27th August, by Mr. McLure.

Mr. Hovaate.—Do you feel sure that none of these were brought to your attention
before that timef , :

Mr. Hoare.—No, not before. R o

Mr. HoLaaTE—Was any intimation given you with respect to any other part of
the structuref ‘

Mr. Hoare.—Yes, from time to time. They would refer to anything. Whenever 1
visited the work I would always ask the question: Is everything all right on the struc-
turef Anything special to call my attention to! And in most cases the anawer was
‘no.’ ' ;

Mr, HoLoATE~-Would there be anything of that nature which was reported to
you which would not appear in the written reports written by Mr. MecLure! .

Mr. Hoage—No, in fact everything of importance, in sact every detail is men-
tioned in the daily report, in fact the daily report was a description of the work done, -

154—vol. ii—18}



ey

o

sio ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE

B . . 7-8 EDWARD'VII,, A, 1908

a complete description of the work done and included important and unimportant
details.

Mr. HoroaTE.—When were dmly reports made up by Mr. McLuret Take for
instance, one day’s work, would that report be made out on that day or on the following
day?

Mr. Hoare —I could not say the exact time he made that out; 1 think he made
that out every evening.

: Mr. Howoate—What day would you receive them ont
: Mr. Hoare.—I would not get:them mysel{ daily in writing; he would make my
’ office book up from time to time; I would take it out occasionally and—

Mr. HotoaTe.—Where was that office book kept?

Mr. Hoare.—In my office in Quebec; it is an exact copy of his field book.

Mr., Horcate.—IHow was that entered up, daily?

Mr. HoAre.—It was not actually entered up daily, but the records are daily.

AMr. HoroatE—There might be a period of

Mr. Hosre—Two or three days before my book was written up.

Mr. Horgate~—Two or three ¢ays, so that anything that Mr. McLure might have
reported in the form of diary which was written up in your office, you might not have
a complete report of that until several days after!

Mr, Hoare—Well, not in writing. but verbally. If anything happened, or any-
thing out of the common occurred, he would confer with me, that is, if T was not at
the bridge that day. :

Mr. Howaate.—By telephonel

Mr. Hosre.—By telephone and on the work; whenever I visited tl'e work he would
discuss everything fully.

Mr. Howoate.~——Would that mean daily communications between you and Mr.
McLurel?

Mr. Hoare~—Practically daily communication.

Mr. HovrcatE.—But not necessarily daily communieation?

Mr. Hosre.—No, the only days when perhaps there would be no dlscu«smn would
L.c when they were mal\mg crection preparations, that is movmg the travellers, the
rigging, for putting in panels ahead. -

Mr. Horoate.—1ad you a private telephone linel

Mr. Hoare.—Yes, I had a private telephone in the office and one in my house, and
I bardly missed a day without calling one or other of them up and sometimes both
of them up br telephone morning and evening. '

Mr. Horuate—When you speak of a prwatc telephone, that is a telephone solely
for your own usel

Mr. Hoare.—The telephone was in the office at the bridge.

Mr. Horoate.—In the Quebec Eridge Company’s office?

Mr. Hoare.—No, in the Pheenix Bridge Company's oﬁice, but the Quevec Bridge
Company's office at the bridge was adjoining it.

Mr. HoLgatt.—There was just one telephone, then, at the bridge?t

Mr. Hoare.—Just tho one telephone, yes.

Mr. HoweaTE~~Then, if anything had been observed by Mr. McLure on August .
¢ 20th, you might not have known of that for some days later’ :
i Mr. Hosare—He would not have waited so long as that; anything that occurred
; , on the 20th he would have notified me. ‘

g ; Mr, HoLoATE -As & matter of fact, can you say when his observations of the
il 20th of August became known to you?

; Mr. Hoare.—I have nothing on the 20th of August, I have nothing of importance
noted in my book.

Mr. HoLoaTE~In whose handwriting i is that diaryt

Mr. Hoare.—Mr. McLure’s,
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Mr. Howoate—Mr. McLure's own handwritingi

Mr. HoARe.—Yes.

Mr. HoLgaTE.—~And that was written up in your office in Quebect

Mr. Hoare.—No, in his own, at the work.

Mr. HoroaTe.—And trunsferred to your officof

Mr. Hoare.—No, given to me when I went out. .

Mr. HoLoate—And the only times you saw the diary were when you visited the
work { . :
- Mr. Hoage.—No, 1 always kept the diary in office for reference; 1 kept this diary
in the Quebec office for reference from time to time as to what occurred on the work,
and had it made up; I usdd to take it to the work now and then when I went there.

Mr, HoroaTe—Well, then in order to keep your office diary record in agreument
with Mr. McLure’s diary which he kept on the work; when you visited the bridge you
took your office copy to the bridge and compared it with Mr, McLure's field copy and
entered up any omissions from your office copy from Mr. McLure’s field copy.

Mr. Hoare.—No, I did not compare my copy with his; he would write this up for
me from his,

Mr. Horaate.—Mr. McLure would fill it in, thent

Mr. Hoare.—He.would £ill these in from his field copy.

Mr. HoLoate —So then your office diary was made up from time to time and
back dates filled in on the ocession of your various visits to the bridget

Mr. Hoare.—Yes.

Mr, Howaate~You have filed something showing your visits to the bridget

Mr. Hoare.—I have put in something, yes.

Mr. HoroaTE—Were you there on August 20th, Mr. Hoaret
Mr. Hoare.—T am not quite positive; 1 could not say right off whether I sas there
or not. : ) -
3Mr. Horaate.—-What have we here to showl

Mr. Hoare.—1I do not think there is anything to show.

Mr. Horoate.—By refercnce to a private diary coull you tell us what your move-
ments were in regard to visiting the bridgel ‘

Mr. Hoare—Well, T mmgut; T an. not quite sure about that; fdo not actually
know every day I visited the bridge; somectimes T uscd to go on consecutive days and
1 did not enter it up; in fact, sometimes I did and sometimes I did not. )

Mr. HoLeate—What we would like to know would be your movements in regard
io the bridge work from the 20th of August forward to the 20tht

Ar. Hoare—1 am positive about the 28th, thet 1 was there on the 28th! T can
speak from memory that I was there on the 28th, all day long.

Mr. HoLaaTE.—I have no doubt that you could, from consu.ting your own private
diary, say just what your movements wero in that period!?

Ar. Hoare.—Possibly I could. The only day 1 am positive about now is the 28th.
I was there all day on the 23th,

Mr. Howoate—Will you give us a memorandum covering that informationt

Mr. Hoare.—Yes. :

Mr. HoraaTE—Then, what was the first report of Mr. McLure's that drew your
special attention in that period to the work? :

Mr. Hoare.—On the 27th he showed me a eketch,

Mr. HoroaTE.—In Mr, McLure’s absence from the work whose duty was it to
write up that diary and keep the field notes{

Mr, Hoare.—He attended to it always.

Mr. HoLgATE.—But in his absencel We have a statement from hiLy that he was
in the hospitalt .

Mr. Hoare.—Well, it was not written up, he wroie it up when he came out.

Mr. HoLa*Te.—Who, then, kept the notes from which he would write up that

diary?



m ROTAL COMMISSION ON C"LLAPBE OF QUEBBC BRIDGE

7-8 EDWARD Vil A. 1908

Mr, Hoare.—Mr. Kinloch would keep the account of the daily work.

Mr. HoLoate.—Mr. Kinloch kept the notest
~ Mr. Hoaze.—He was supposed to keep track of everything during Mr. McLure's
absence in the hospita’, and when Mr. McLure was sick, I called up Mr, Kinloch, and
several times during the day when 1 was not at the bridge myself to know if every-
thing was going on smoothly, and if e required any assistanoc, and his reply was
that there was nothing of special importance taking pMce, that they were principally
engaged in th: moving of travellers and rigging for the next panel.

Mr. HoLoate.—Were you at the bridge during Mr. McLure's " absence in the
hospitall

Mr. Hosre.—VYes, sir; and I took every pains to ascertain from Mr. Kinloeh if
he required any assistance and if he would be overworked during Mr. MecLure's sick-
ness, and Le—in fact he laughed at me for asking the questions.

A~ Horoste.—Now, Mr. Hoare, would you please go on with what took place
from the 27th of August forward?{

Mr. Hoare.—Mr. McLure reported that the four ribs of chord 9-A-L showed
deflections towards the axis of the bridge, and showed me a poncil sketch of it. He
told me that that was reported to him, that it was discovered by Mr. Kinloch, and that
as those bends had not been discovered befo-e, he had reporfed the matter that day to
Mr. Coopar, and that Mr. Birks had reported in the same manner to Phanixville. He
alzo stated that he thought it would be advisable to go to Yew Ycrk and describe it,
as it took so long to communicate by telegram on accoun of delays in getting
messages through; there was a strihe st the time. He also ctated that Mr. Yenser
would not move out the traveller. My anawer was that that 'ras all right, and that
he had better go to New York and Phwnixville. But before zoing, 1 wished him to
check up everything—that is to take levels at the main pier, to examine the posta,
and see that everything was in perfect line, and be perfectly sure that he had full
information on the general condition of the bridge before leaving. In the morning
of the 25th, I went out to the bridge and met Mr, McLure and Mr. Kinloch and M,
Birks—they were together at the office.

Mr. HoLgaTE.—Was Mr, Yenser presenti

Ar. Hoare.—Not just at that moment; he showed up a few minutes leter. 1
asked them if they had examined eversthing as requested the night before. He zaid
everything had be:n examined, and everything was in perfect condition.

\r. HoLoATE~—What ‘did you understand he meant by that!

Ar. Hoare.—He meant that everything was in normal condition, referring to the
levels of the bridge and the alignment of posts. “verything was working right with
the exception of that chord and the two chords mentioned on the cantilever arm.

\{r. HowaaTe.—That is the two chords mentionad to you at that tirae, or somo
time previously!

Mr. Hoare.—No, at that time.

Prof. GarpraitH.—Which chords?

Mr. Hosre—Two chords on the cantilever arm on the Quebec side.

Ar. Horoate.—But I suppose your diary conteined references to these under a
previous datel

Mr. Hoare.—They are all mentioned here, 8 and 9 chords, “he diary refers (o
them. I asked the question if any rivets or latticing had been broken on chor’ 9-A-L,
and they stated that there was'no visible damage, but that the latticing appeared to
be, 1 think they said, slightly strained.

{r. HoLeaTE~—~Do you remember who made that remark!

r. Hosee.—It was Mr. Kinloch, I think, made that remark. He said they
sounded rather peculiar. o

Mr. Howgite—Can you recollect any etatements made by Mr. Yenser or Mr. .

- Prirks in regard to not only that matter but anything else that took place at that timel

Mr. Hosre.—Yes; when Mr. Yenscr appeared on the scene; before he appeared
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[ was told that the traveller had been moved that morning. I asked him why be
moved it. He said he bad =0 many men ous, thxthcﬂbu’.httheumnodxmrin
moving the travellrr, ‘ \

Prof. GaLsraiTH.—About what o'clock was this conversation !

Mr. Hoaxe.—I think that was sbout balf-past ten in the morning.

- Mr. HoLcaTe.—Was the impression made on your mind at the time, Mr. Hoare,
by Mr. Yenser’s remark, that he was tree from any feeling of danger?!

Mr, Hoane—Yes; he scemed to be quite at case over it, in the way he spoke to
me, judging from his manner. And then I asked Mr. Birks, 1 think it was, & ques-
tion if he bad figured the effect of moving that small traveller on the 9-A-L chord
He stated it was approxitaately about 50 pounds to ti:e square inch.

Mr. Stuaat.—Did he state that he had figured it Mr. Hoare’s answer does not
indicate whether he had figured it. I want to know if he really said he had figured iti

Mr. Hoare.—Yes, he said he had figured it; approvimately, it was 50 pounds to
the square inch. I replied that tha: was & bagatelle, compared with the stress
on the chord.

\r. Hotoate.—Did you understand that his 50 pounds to the square inch was
simply the additional compression strain brought on the member!

Y v. Hoaze.—Brought on that chord by the moving of the traveller forward. That
is what he stated to me.

Prof. GALBRATTH.—As a wholel

Ar. Hoare—As a whole.

M. HoLaate.—Was any other question discussed by you with Mr. Birks with
regard to the question of gtraini

My, Hoas.—No, I do pot think so.

Mr. HoLGATE~You do not remember that sny direct reference was made to tho
condition brought about by any change in gshape of the memberl

Mr. Hoare.—No. After that discussion about the traveller having been moved, 1
told Mr. McLure to hurry off and catch the noon train and go to New York and see
\r. Cooper and lay the facts before him and have a full discussion and come to some
Jevision .about it, and then to go 1o Phenixville and repeat the same explanations
there so that there would be no misunderstanding which might arise by telephoning
or telegraphing from the office. ‘

Mr. Iowcate.—Previous to that moment had you made a personal examination
of the pariz you were discussing!

\r. Hoare.~—No, I only looked down, 1 merely went out on the deck and partly
out on one of the floor beams so I might be positive where the distortions occurred. [
went out there and I did not notice anything from the place [ was gtanding.

Mr. Howoath—You could not discern the bends that these gentlemen were speak-
ing about from the deckl

\r. Hoare.—Not from where I was on the deck. )
Mr. Howoste.—Then T understand that you did not go down on the chora your-
selft :

Mr. Hoare.—No, I did not go down, I was perfectly sstisfied.

Mr. Horcate.—To verify their reports !

Mr. Hoaxe—I was perfectly satisfied with their reports, because they had made
careful messurements of the same. ’

Prof. GaLsaarre.—Do you kpow anything about the total siress on that chord
that morning! You have given me increase of stress,

Mr. Hoaze.—1 think there was about—I had some conversation about that with
Mr. Birks later in the day, and to the best of my recollection, he told moe there was
lboutthmqunmnofthemuimum on it. ,

Prof. Garsaarra.—How much did you understand that to be? -

. My. Hosze.~] think I have s note of that somewhere. The maximum Wwas sup-
posed to be over 15 000,000, -
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Prof. Garsgrarrii—I meant unit stress, or put it the other way.

Mr. Hosxe.~—I think there was adout from 11,000,000 to 13,000,000 pcunds on
it that day.

Mr. llowuz——’l‘otal load!

Mr. Hoare.—Total load on it that day, speaking approximately,

Mr. Holciate.—At any rate you cannot say poomveLv now {

Mr. Hoare.—Cannot say positively.

Mr. Horoate.—And you do not know this definitely?

Mr. Hoare.—No.

Mr. HoraaTE.—And the information of that nature that you would have received
would have been received from wvhom, Mr. McLure or Mr. Birkst

Mr. Hoare,-—M¢r, McLure was away, he had gone to New York. I was ascertain-
ing these figures from Mr. Birks as he was keepmg track of the effects of the erection
orn: the members from time to time.

Mr. HoLuaTE.~You gave us what you understood to be Mr. Yenser’s appreciation
of the conditions, Mr. Hoarel

Mr. Hosre.—-Yes

Mr. IIOmAn:.—Did Mr, Birks pronounce upon the matter?

Mr. Hoare.—~Yes. My general conversation with him about that chord led me to
conclude that he did not consider it a dangerous matter at all. He considered that it
would be necessary to take some steps to repair it, but I did not conclude from the
conversation I had with Lim that he considered it a dangerous affair.

Mr. Horua1e.—But he approved of Mr. McLure going to interview Mr, Cooper{

Mr. Hoarv.—Well, T did not consult him at all about that.

Mr. Howsate—He knew he was goingt

Mr. Hoare.—He knew he was gomg, at least he did not know untii I told him he
had gone.

Mr. DaviosoN.—I would like to suggest why should these engineers have con-
sidered repair necessary if it was not in a serious and dangerous condition{ )

Mr. Poroate~I think the facts are clearly stated. Mr. Davidson, there is a
condition des-ribed.

Mr. DaviosoN.—Probably that is a conclusion more or less justified by the evidence
g0 I do not insist on that.

Mr, HoreaTE—\Was any scheine of repair suggested to you, Mr. floare, with
regard to that member or any other member?

Mr. Heare,—Yes, on one of the chords of the cantilever arm, correspondence took
place betw »»n Mr. Birks and the Phenix Bridge Company and Mr. McLure and Mr.
Cooper in ruierence to repairs t5 one of the chords on the cantilever arm. I have the
correspundence about it at the office: ¢ Splice between chords 7 and 8 on the west
truss of south contilever arm. The west centre rib was three-quarters of an inch out
of lina.!

Mr. HoLoate.—To achat are you referring there, to a lettert

Mr. Hoare.—No, to the daily record.

Mr. HoraaTe.—On wihat page is thatt

Mr. Hoare.—Page 190.

Mr. Horgate.—~Would that be what you would call a mater of repairt

Mr. Hosge.—Yes, that was a qu.stion of repair. That is, they were suggesting
certain repairs at Phanixville snd to Mr. Cooper.

Mr. Hoiaate.—Repair wou'd indicate that damage had heen done. In this case
had damage been donel
. Mr. Hoare.~—No, we did not consider that any permanent damage had been done,
simply a bend, and they were d:scussmg the question of how to straighten that chord
rib and holq it in line, hold it in poelt;on Mr. Kinloch suggested a diaphragm being
put in there. ‘
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Mr. HotoaTe.—What was the date of that entry in your diary!l

Mr. Hoarp.—August 12. '

Mr. HoLoare—August 131 Did you inspect this point yourselfl

Mr. Bu .. No, I did not inspect the point, but it was mentioned to me at the
time, and we discussed it, and Mr. Kinloch and Mr. McLure together were speaking
of & disphragm, and asked me what I thought of it, and I said I thought it was a very
good way of straightening up thé chord and holding it.

Mr. HoLoaTE.—Then what was done in conuection with it?

Mr. Hoarg.—-Well, there was noihing done, it was in abeyance; it was left to Mr.
Cooper and Phenixville to come to some agreement on that detail, but they had not
arrived at any decision. Mr. Cooper differcd somewhat from the methnds proposed,
and it was still under discussion when the bridge collapsed. .

Mr. Horoate.—Did you understand that this defect that had been discovered was
one relating to the erection of the bridge, or did it affect the character of the strue-
turef : ,

Mr. Hoare.—Which one do you refer tol ’

Mr. Horgate.—The one you are now referring to between 7 and 8.

Mr. Hoare.—Would you repeat the questionf

Question read to witness as follows: ‘Did you understand that this defect had
been discoverad was one relating to the erection of the bridge, or Jdid it affect the
character of the structurel

Mr. HoroaTe.—TIn other words, was it a local or a general defectt

A0r. Hoare.—I understood it to be a local defect.

Mr. HoraaTe.—Having an effect on the general structuratl

Mr. Hoare.—It looked as if the chord was straightened out it would be satisfac-
tory.

Mr. HoLosTe.—Was that the only instance of the kind?

Mr. Hoare.—I think, as far as I can remember-at the time, it is the only one of
ANy consequence, - e S I o

r. Toroate.—Did you pereonally investigate any other questionst

Mr. Tloare.—Yes. There was a detail in connection with the top main post, one
of the details there.

r. Hotaate.—Which main post do you mesn, the centre postd

Mr. Hoare.—Tha main centre post, yes.

Mt. Horoate.—The right or lefti

Mr. Hosre.—I do not remember now; I will have to refer to a book to find out
vhich it was, but I remember looking over those. There was a dish in the top section.
1 do not remember the mateh mark of scction, but there was a dish where the
top section bore on certain brackets which was not precisely true. They called my
a*tantion to it, and also reported it in the usual way to Phenixville and Mr. Cooper,
but it turncd out to be of no consequence, and the correaponding post in the shop was
examined to see if that little hollow existed in that post, but they found out it was all
right.

_ MMr. Horoare—Did you correspond personally with Mr. Cooper in. regard to any
of these matters that were discovered on the bridgel

Mr. Hoare.—Very seldom. I corresponded in scme justances, but I left that to
Mr. McLure entirely.

Mr. Horoate.—I mear in regard to any of these instances we ars now discussing?

Mr. Hoare.—No, none of these. The cnly communication I had with, Mr, Cooper
was by telegram on August 2R, reading; ‘ Have sent McLure to see you carly to-morrow
morning to explain letter mailed yesterdsy shout anchor arm chord’

Mr. Horoate.—Ts that a letter of yourst ,

Mr. Hoar%.—No, it is Mr. McLure’s is referred to, it is his report. I eent a
similar messsge to the Phenix Bridge Company reading: ¢ McLure will call to-morrow
morning io explain Birks’ letter re anchor arm chord. Wi}l see Cooper first.
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Mr, Horaare.—Just resume, then, where you left off, at the point when you were
talking to Mr. Yenser and Mr, Birks.

Mr. Hoare.—I did not see Mr. Yenser after he said he was saii.fied, felt quite
comfortable about having moved out the traveller. I do not think I had any further
communication with him that day.

Mr. DavinsoN.—I would like to know if Mr. Yenser actually said that or whether
Mr. Hoare simply thought he 5 - o that impression, There is quite a difference to my
mind whethc: Mr, Yenser said it or whether Mr, Hoare received that impression.

Mr. Hoare.~Yes, he told me most distinctly,

Mr. HoLoaTE.—Can you repeat, as nearly as possible, Mr. Yensera own words?

Mr. HoARe.—My words to him were: ‘ So you have decided to move the traveller
out ¥ And he said, ‘ Yes, I have.’” He gaid* ‘I had a dreany,’ in & kind of joking way,
‘I have had a dream, I think it was foolishness not to move the traveller” He maid,
‘I have so many men out on the work that I wanted to employ them, That is about
all he said. As far as I remember that is substantially the conversat.xon we had.

Mr. DavibsoN..—Who was present at that conversation {

Mr. Hoare.—I do not know that anybody was close by. We were standing at the
door outside of the office, standing outside the office in front of the door. I do not
know that anybody was there at the time,

Mr. HoLaaTe.—J. think you did state what time that wast

Mr. Hoare.—About 10.30.

Mr. HoLaATE.~In the inornicg?

Mr. Hoare.—In the morning.

Mr. Horaate.—Of the 28tht

Mr. Hoare—Yes

Mr. HoLoaTE.—~What followed {

Mr. Hoarg.——After Mr. McLure left?

Mr. HoroaTeE—At what time did he leave?

Mr. Hoare.—He tock the noon train on the Grand Trurk; he took the tr:i: ihat
leaves Lvis about one o’clock fror Chaudiére Curve, Then I remained at the Hridge
during the rest of that day, at least until about five o’clock, and I had some further
conversation with Mr, Birks.

Mr. HoLGATE.—What was that?

Mr. Hoare.—The first thing I asked him to do in the evening was to go and make
another examination of chord 9-A-L and see whether the deflections showed up at the
south splice and extended into the batten plates, as the sketch I had from Mr. McLure
just showed the deflections commencmg at the batten plat&s It was a matter more

- for my-personal information. . .- -

Mr. HorLgaie.—What did he say?

Mr. Hoare.—He said, yes, that it showed slight distortions at the splice between
8 and 9.

Mr., Hovaate.—I understand this is the report of his examination?{

Mr. Hoarr.—Just verbal

Mr. HorLoate~—That would be at what time?

Mr. Hoare—Jt would be in the afterr.oon. I do not know the exact hour. It
was during the afternoon.

Mr, HoLaate.—This report of Mr. Birss is made after he had made a second ex-
amination at your request §

Mr. Hoare.—Yes.

" Prof. GALBrRATTH.—Did he see anything?

Mr. Hoare.—I said, ¢ Are you sure that the lattice does not show any signs of
buckling?’ Xe said, ¢ No, not the slightest.’ I made the remark that it was rather
strange it should be so.

Prof. Garerarra.~—Did Mr. Birks say anything about the appearance of those
ribs near the foot of T-5-Z% That is the division between panels 9 and 10¢

Mr. Hoane.—No; he did not make any special remark about it.

-
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Mr. Hovoate.—Mr, Birks, I understand, reported that there was nothing visible
that was wrong in the latticing? ‘

Mr. Hoare.—He said nothing. ;

Mr. HoLoaTE~—And you said you were surprised at that?

Mr. Hoare.—] was surpriced, yes.

Mr. HoLaaTe.—Had you expected it§

Mr. Hoare.—Well, from the sketch, from the distortions shown on the sketch 1
thought there might probably be something visible. I thought it was possible there
might be something show there.

Mr. HoreaTk~—After Mr. Birks reported this to you, Mr., Hoare, what followed!1

Mr. Hoark.-—Then I sent for Mr. Kinloch, and asked him to go to the storage
yard and see Mr, Clark and get him to refresh his memory abuut some repajrs that
were made to that chord in the storage yards during the summer of 1805, in July, I
think it was, 1905, as I knew that that chord had met with an accident in the storage
yard, and X had not any reference to it at the time, and I asked him to see Mr. Clark
and get me a description of what took place at the time, just for present discussion.
He went to the storage yard and saw Mr. Clark again about it, and we had a general
review as it were of the repaire that were made. It was 80 long ago I had forgotten
what had happened to that choed. I knew it had Yallen from the grips; there was a
splice plate broken and a pair of angles, speaking now from memo.y; they were all
repaired at the time from a sketch, made at Phenixville, whick was submitted to Mr.
Cooper for approval at my request, before it was sent here to be used. I simply
wanted %o refresh my memory st the time about those repairs.

My, HoLaate.—Af'er doing that what fol.owed{ v

Mr, Hoare,—We had some conversation about the repairs being considered satis-
factory.

Mr, HoroaTe—What time of the day would that bring it up tot

Mr, Hoare.—Ol, poasibly four o’clock in the afternoon.

Mr. Horaatr.—And what happened after thatt

My, Hoare.—~-I think I went to Quebec.

Mr. Howaatr.—Did you leave any partirular instructions with Mr, Kinloch before
leaving{

Mr, Hoarr.-—No, I do not think T did.

. Mr. Horoate—Did you have any communication with Mr. Kinloch over the
telephone after you went to Quebec that mght?

Mr. Hoare.—I am not positive about that

Mr. HoLaaTE—Or with anybody at the bridge!

" M¥. Hoare.—Yes, Mr, Birks called mo up on the ‘Lhone. -+ -

Mr, HoroaTe.—With reference to what? .

Mr. HoaRe.~—~With refersnce to that chord #-A-T.

Mr. HoLoats.—What did be sayf

Mr. Hoare.—He merely erphasized what ho had already said that the chord wase
bent from the splice. I :uppose he had been plotting it, making a sketch, and that
he called me up again to state he was positive 'he bends occurred in the splice, rnd
that he had thought the bends, some of them—1 think he used thé word ¢ some of
them,” or to a certain extent, they were there bejore the chord was put in the bridge.
He made some remark of that kind, > could not repeat the exact words. I said:
We will just have to. await the result of Mr. Molure’s trip, and we will possibly get
the anewer to-morrow—eome words of that kind; that is all the conversation that took

lace.
‘p Mr. HovLgate.—Have you anything definite to show that Mr. Birks made such a
sketch as that? ‘

Mr. Hoare.—No. )

2z, Horoare.—He stated over the telephone that he had raade such a sketch!

Mr. Hoarz.—1 understood so—that he had made & sketch or notes of the different
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deflections from the splice. I asked him to make & moré procisc examination after
Mr. McLure went away.

Mr. HoLeate.—Did Mr. Birks in that telephone conversatmn indicate anything
of his apprehension of tke nature of this troublef

Mr. Hoare.—No, he merely statad that he thought that some of thee: bends

______occurred_before the_chord_was_placed in the bridge. = _..

Mr. HoLoate~Did he indicate anything in regard to the possible effect it might
have on the bridge?

Mr. Hosre—Not at a’l; never referred to it.

Mr. Horaate.—Neither on¢ way nor the otherf

Mr. Ho:rn—Neither one way nor the other. At the time 1 was on the bridge
he did make an allusion to the fact that he did not consider it serious; it wag not a
serious affair—I think those are the words he used—I do not think it a serious affair.

Mr. Horeate—You think he did express himself?

Mr. Hoare.—While I was on the work after Mr. McLure left,

Mr. Horoate.—But at a later period that day he did not?

Mr. Hoaxke—No, I do not remember him referring to it at all.

Mr. HoLaATE.~~Was there anything further happened on the night of the 28th?

Mr. Hoare—No.

Mr. Horgate.—What were your movements on the following morning?

Mr. Hoare.—Next morning I was preparing some information-—some data for
the annual meeting of the directors.

Mr. Horoate.—Did you visit the bridge?

Mr. Hoare.—No, T did not.

Mr. Horaare—Did you make further inquiry over the telephone?

Mr. Hoare.—No, 1 was simply expecting to hear from Phenixville or New York.

Mr. HoroatE—Did the bridge call yon upf

Mr. Hoare.—They did not.

Mr. HorLoaTE.—In connection with the work itself, what did you do that day?

Mr. Hoare.—I did nothing at all except office work—nothing in connection with
the outside work,

Mr. HoLeaTE—You received no communication from Mr. McLure? :

Mr. Hoage—No, The only communication I received that day was a telegram
from Mr. Deans at Phenixville, but that did not refer to that chord at all, It
referred to the splice 7 and 8 on the west cantilever arm. I misunderstood that
message; I thought it referred to chord 9-A-L, but aftex explanation I found it -

__referred_to the cantilever arm—to the original splice that was under dlscussmn o

Mr. Howoate—What was the telegram, Mr. Hoarel s

Mr. Hoare (reading).—* Pheenixville, Pa., August 29, 18907—E, A, Hoare, chief
engineer, Q. B. Company, Quebee, Que.: McLure has not reported here; the chords
are in exact condition they left Pheenixzville in and now have mich less than maximum
load. (Sgd.) " John Sterling Deans.” I thought it referred to chord A-9-L, and I felt
quite corfortable that day about it. I knew it could not be long before the matter
would be taken up. '

Mr. HoLoate—~-You might file that bunch of correspondence, Mr. Hoare.

Mr. Hoare.—There are a ot of things here that are just private notes.

Mr. Heoroate.~That telegram, to begin with.

Mr. Hoare.—] will put all these telegrams in. Here is a sketch that Mr. McLure
gave me; is that any goca? This+is the one first shown me when the chord was first
discovered f

Prof. GaLsrarrH—What made you come to the conclusion-that this telegram did
not include chord A-9-L- as well as the others?

" Mr. HorLoate.—I thought that referred to chord 9-A-L.
_ Prof. GaurAITH.—I understood you to say that afterwards—-
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Mr. Hoare.—Mr. Deans explained to me afterwards that it did not refer to that
chord at all. :

Prof, GALBRAITH.——That is what I am asking you. It was from conversation with
Mr. Deans?

Mr. Hoane.~Yes, sir. That ia the only communication I had that day with New
York or Phenixville; in other words, I was awaiting the result of their conference
before doing that.

(Telegrams put in and marked Exhibit No. 51.)

Mr. HorgatTe.—Then, you had no communication with the work on the 20th of
August? ) .

Mr. Hoare.—Not that I can recollect.

Mr. Horoate—Up to what time? ]

Mr. Hoarg.—Until the time of the accident.

Prof. Kerry.—There are two or three points I do not follow very clearly, Mr.
IToare. Your copy of Mr. McLure’s diary was written up each time you went to the
bridget v

Mr. Hoare—Generally in that way and sometimes I would send it out by any-
body going that way; that is, whenever there was an opportunity to get my book to
Mr. McLure I availed myself of it.

Prof. Kerry.—Was it systematically read?

Mr. Hoare.—Yes.

Prof. Kerey.—Every time you received it back you read the entries

Mr. HoAre.—X used to read it over—yes.

Prof. KErrY.—So that between the time that the book was posted the importanco
or otherwise of any event was left entirely to Mr. McLure’s judgment?

Mr. Hoare.~No, I did not depend upon the book for practical purposes. The
book was merely to keep a record of everything because I could not remember what
- took place from time to time; it was more for a book of reference than anything

olse. I did not depend on the book for my daily knowledge or information for what
was going on at the bridge. I used to get that personally by going there, or if I could
not go there at any special time, I was always in telephonic communication.

Prof. Kerry.—But that telephonic communication would be a statement only of
the matters that Mr. McLure considered to be important?i

Mr. Hoare—He would repeat everything that was going on, either he or Mr.
Kinloch, T would call them up at night and they would repeat the whole process
during the day, whether they were moving the traveller, rigging the traveller, or what
member had been placed, whether this member fitted, or whether they had to chip the
plate=al} the details; they explained fully over-the ’phone whenever I.called them up.

Prof. KRrrRY.—In other words they gave you every day over the 'phone the same
information in detail that was cuvered in the diary?

Mr. Hoare.—Substantially so—not word for word, but ‘generally speaking. For
instance, there were days when I wenld call up and ask the question: What is going
on to-day? They would say: Moving traveller, rigging traveller and so forth, and
that would end it. I would say: What is going to happen, and they would say: Con-

_tinue the same kind of work. Then, I did not trouble my head to ask any further
questions. Tt was only when they were doing any special work that I would ask any
questions, - . . :

Prof. Kerky.—Mr. McLure was absent from the work from the 17th to the 28rd.
At what date subsequent to the 23rd was your diary written up 1 -

Mr. Hoart.—I could not tell you; 1 do not remember, .

Prof. Kxauy.—So that there may have been a gap of as much as ten days?!

"Mr. Hoarx.—There would not have been a gap of ten days without my having

. personal knowledge of the work that was going on at the bridge. T

. Prof. Krrrv.—But without any official recordt -
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Mr. Hoare.—I do not think it is likely that there was that length of time, but
even if there was, as I said before, I did not depend upon this book for my personal
knowledge. It was simply as a book of reference.

Prof. Kerry.—Then, were you in communication with the bridge on the Monday
of the week of the failure?

Prof. GaLsraitin.—The 26th §

Mr. Hoare.—I am not positive. I cannot state now positively whether I was or
not.

Prof. Keray.—Can you let us know that later

Mr. Hosre.—I think I can.

Prof. KerrY.—Then, on the ‘Tuesdsy, when did the report of the deflection of the
chord reach youf ’

Mr. Hoane.--Tuesday evening.

Prof. XEuRY.~—At what time?

Mr., Hoank.—It was after dinner. I do not remember the exact hour.

Prof. Kerry.—Then, practically twelve hours elapsed between the time that the
deflection was diecovered and the time that the report reached yout

Mr. Hoare.—I undeistand they discovered it that same day. There would not be

~that length of time.

Prof. Xerry.—We have evidence to the effect that it was discovered at nine
o’clock in the morning{

Mr. Hoare.—I suppose about ten hours.

Prof. Kerry.—What was the reason for that delay? -

Mr, Hoare.—I could not speak positively about that beyond the fact that Mr.
MecLure had to maks his measurements. After Mr. Kinloch discovered the bend he
called Mr. McLure's attention to it and they had to make measurements, then make
their sketches and then they had to get their reports out. They had to occupy all the
time before he could reach me. That should take up all the time. That would be
the cause of the delay. It takes considerable time crawling along that chord and
making precise messurements. -

Prof. Kerry.—It was perfectly possible, for example, Mr. Hoare, to call you up
at nine o’clock that morning and let you know there was troublef

Mr. HoaRE—Yes.

Prof. Kerrv.—And that was not donef

Mr, Hoare.—That was not done—no.

Prof. Kxrry.—And no effort was made to call you till after dinner in the evening
to advise you of itl ‘

. Mr, Hoak.-—Yes, . Mr.- McLure.called . me . up.and.said that he was coming.in. to .
see me to show me a sketch. I do not see that calling me up earlier in the day would
have done any good, because after discovering the deflection necessarily they had to
get the information to roake a sketch to show nll the points of deflection so as to be
able to send it over by mail that day to New York and Phewnixville. That was a more
important proceeding than coming into town to see me, because I could not have said
anything—could not have done anything without having particulars of the trouble.
That was the first thing to do and they pretty well congumed the whole time before
they could huve reached mé in getting that information in good shape.

Prof. Xerry.—Do I understand, Mr. Hoare, that if that information that Mr.
Kinloch gave Mr. McLure had reached you at nine o’clock in the morning you would
not immediately have stopped everything and gone out on the bridge to inspect that
yourself {

Mr. Hoare.—No, I should have required more information before I ahould have
taken any action on it. That is the information I gave them in the evening.

Prof. Kerry.—] mean personsl inspection, which does not depend on the action
of your subordinates?

~4
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Mr, Hoage—If it had been reported to me possibly I migu¢ have gone out; that
is if they had reported to me that anything serious had presented itself I should have
gone out there, but I could not have done anything without getting more particulars
and that is what they were getting during the day. I would want to have something
definite to work on, because little bendings of the chords of minor importance would
occur occasionally from time to time and be examined by the inspectors before they
went in the structure.

Prof. Kerry.—Both Mr, Kinloch and Mr. McLure testified that they were seriously
disturbed by this occurrence and we understand you that they took the full respon-
sibility of not reporting that matter for the course of an entire day?

Mr. Hoagre.—Yes, they did, and I imagine they considered that it was not neces-
sary to report it, as I said before, until they got qqinpléte data to lay before me as
well as Mr. Cooper. T . ‘

Prof. KerrY.~—Where were you that day, Mr. Hoare?

Mr. HosRE—In the morning I was in Quebec. I do not remember the exact
time, but I was in the office preparing some data for the annual meecting.

Prof. Kerry.—That is on the morning of the 27th{

Mr. Hoare.—VYes, I was there.

Prof. Kerny.—Till what timef

Mr. Hoare.—I could not say exactly till what time, but I was within -reach
anyway.

Prof. KErRRY.—And subsequently?

Mr. Hoare—I think I was in the office all day. Yes, I tuink I was in Quebec
all day. R e

Prof. Kerry.—Can you file a definite statement with us, Mr. Hoare, covering
thatt .

Mr. Hoare.—Yes.

Prof. KerrY.—Mr. McLure reported to you, Mr. Hoare, that the traveller would
not be moved or. the evening of the 27tht )

Mr. Hoare.—No, he stated that Mr. Yenser said he- would not move the traveller.

Prof. Kesry.—On the morning of the 98th you went out and found that the
traveller had been moved? : ,

Mr. Hoare—Yes. : )

Prof. Kesay.—Did you express any opinion either in the way of approval or
otherwise of the movement of that travellert ’

Mr. Hoare.—Yes, after putting the question to Mr. Birks, if he knew or if he had
considered the effect on chord 9-A.L, and when he stated that it was only &0 lbs.
_. additional stress, I think I said: That does not amount to much anyway., That was
all ths remark 1 made. . ‘

Prof. Kerry.—You did not take any responsibility or give any definite instructions
either to one effect or to the contrary concerning the movement of the travelleri

Mr. Hoare.—No. )

Prof. Kerry.—Did you ssk Mr. Birke if he included in his calculations the
weight of the niew panel that was to be erected?

Mr. Hoare.—No, I merely mentioned the traveller. o

Prof. Kirry.—So that, it was assumed by Mr. Birks, or did you consider that it
was assumed by Mr. Birks that no iron was to be erected

Mr. Hoarg.—Yes, I was under the impression that that was all they were going
to do. They were working on the big traveller taking metal off. I was under the
impression they were going to continue that work and just work on the small traveller
getting it ready for the next panel
; Mr. HoLgaTE.~Was that mercly en impression or was it a definite understand-
Mr. HoaRe.—That was my belief from general ccnversation.
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Prof. Kegrvy.—Ylow large a piece of work is the getting ready of the little
traveller? After the traveller is moved forward in position what further detail is
there before the erection of the new panel would commence?

- Mr. Hoare.—It is practically ready then; generally speaking, it is praciically
ready.

Prof. Kerry.—So that you reasoned that Mr, Yenser, who you knew had been
un -asy, would move tnat traveller forward for no direct purpose and then go back
and proceed to take down the big traveller?

Mr. Hoare.—Will you kindly repeat that question ¢

Prof. KErRRY.—You reasoned that Mr. Yenser, who you knew was uneasy,——

Mr. Hoare.—I did not know; I was not under that impression at all, When I
saw him in the morning he had a different opinion altogether. I thought he was not
uncasy at all. He seemed to act just the reverse way. He spoke to me most con-
fidently about it.

Prof. Keary.~ He had beun an entire day before? Mr, McLnre reported to you—1

Mr. Hoare.—He reported to me siwmply the night before that he said he would not
move the traveller until he got more information on the chord, but in the morning
when I spoke to him outside the office he was of a different opinion altogether; he
seemed perfectly at ecase.

Prof. Kerry.—Did you atill consider that he moved that traveller forward without
the least intention of using it?

Mr. Hoare.—I thought so. When I was there they appeared to be working on the
big traveller; most of the men on the big traveller and unloading

Prof. KerrY.—Would you consider that action under your understandmg of the
programme, to be the action of a perfectly reasomable man?

Mr. Hoare.—Yes, I should say so.

Prof; Kerry. —Mr Yenser told you, we \mderstand Mr. Hoare, that he moved
that traveller forward partially because he had more men out to work than he could
conveniently employ otherwise {

Mr. Hoare—He did not say that; he sunply said: There are too many men out.

Prof. Kerry.—Your interpretation of that would be the same as mine, would it
not?

Mr. Hoare.—That he wanted to employ them; that he did not want to have them
idle. -

Prof. Kerry.—He made no statement as to what he proposed to do with these
men {

Mr. Hoare.~—No, he did not say anything further.

Prof. Kerry,—After the traveller was moved out?

M:r. Hoare.—No, he did not make any further statement to e on the subject.

Prof. Kerry.—Iow long did it take to move the small traveller forward?

Mr, Hoare.~I could not say. It was moved before I got out 1n t“e morning.

Prof. Kerry.—That is to say it did not occupy more than two hours ut the outsicie.

Mr. Hoare.—Three or four hours, I suppose.

Prof. Kerrv.—And the officiala of the Pheenix Bridge Company proceeded to
add the iron to the next panel without any communication either one way or the
other?

Mr. Hoare.—Yes.

Prof. Kerry.—You were not consulted in the matter?

Mr. Hosre.—No.

Prof. KerrY.—You were not advised, previous to the fall of the bridge that any
iron had been put on that panelf

Mr. Hoare.-—No,

Prof. Kerry.—You did not know they were working on that panel until r.iter
-you heard of the fall of the bridget
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Mr. Hoarg.—I knew they were working on the bridge, but I did not know whether
they were putting more metal on or not. My general impreesion was that they were
working on the big traveller, had most of their force on the big traveller, taking it
down.

Prof. Xeagy.—In your discussions with Mr. Birks and Mr. McLure, were you
called on for any decision in regard to their actiont

Mz, Hoare.—In what respectt

Prof. Kxrry.—As to whether the traveller should be moved forward or whether
the work should be continued.

Mr. Hoire.—The night before I was under the lmpreeslon that the traveller
would not be moved forward, and when I arrived next morning I found that it had
been meved forward. That is all the information I had. '

Prof. Kerry.~~The only decision you were asked for was as to whether Mr.
McLure should go to New York or noti ’

Mr, Hoare.—That is it. He asked me that question the day before, and I told
him, yes, go the next day—to take the mommg train, but that 1 would be at the
bridge before he left.

Prof. Kerrv.—Otherwise the action to be taken at this time was not referred to
you at ol §

Mr, Hoare.—Apart from thatt

Prof. Kerry #—Yes.

Mr. Hoare.—No.

Prof. Kerry.—They sxmply went ahead and made their own decisions{

Mr. Hoarg.—Yes,

Prof. Xerrvy.—TIn regard to this member about which there seems to .iave been
a controversy as to whether it was bent before or after it went into place, had you
any definite information in the way of the records of your inspectors?

Mr. Hoage.—If it was bent before it went into the workf"

Prof. Krary,—Yes ?

Mr. Hoare.—No, none whatever.

Prof. Kerky.—Had you any reason to believe that it could have been bent before
it went into the work?

Mr. Hoare.—No reason at all. The only time that chord susttmed any damage
was in llftmg it in July, 1905, but icpairs were made and they had thoroughly
examined it in the yard before it was removed to the bridge and everythmg was found
to be s: tisfactory.

Prof. Kesny.—Being examined by whom}?

Mr. Hoare—Mr. Hudson, myself, Mr. Kinloch and even Mr. Szlapka examined it.

Prof. Kerav,—Ysu knew personally at the time of the discussion that the chord
had gone into the bridge. straightt

Mr. Hoare.—Yes, taking my inspectors’ reports, they are positive when they make
a statement of that kmd

Prof. Kerkv.—Did you not state a minute ago that you examined that yoursclf t

Mr. IJoarr.——At the storage yard. That was 'in 19051

Prof. Kearvy.—You found it straight theu?

Mr. IToare.—It was in good condition then.

Prof. Kesry.—So that you kuew it went in the bridge in good condition?

Mr. Hoare.—Yes. )

Prof. Kzary.—In the discussion in regard to the strains on the bridge you got
Mr. Birks' opinion as to how much increase of strain there would be by the moving
forward of the traveller. Did you make any ealculations yournelf{

Mr. Hoare—~No; Mr. McLure said about 70 lbs. Mr. McLare and Mr. Birks in
- their conversation said that they had approximately checked it and one m:de it about
70 1bs., and the other 50. Tt was somewhere probably between { ﬁgu:eo.

154—vol ii—-19
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Prof. Kerry.—Did you direct or make any calculations consxdermg that member
as a post after it bad already deﬁected!

Mr. Hoare.—No.

Prof. Kerry.—Supposing you saw a post under test in a testing machine and
visibly deflected out of line, what would you expect to happent

Mr. Hoage.—If I saw a post in a testing machine under severe strainf

Prof. Kerry.—Under severe strain {

Mr. Hoare.—I would expect that it would fail without some reinforcement.

Prof. Keary.—And if you did not want that post to fail after you noted the
deflection, would you permit the operator to put a pound more stress on the machinel

Mr. Hosre.—I do not think a pound would make much difference. If I was
making a test of that kind I would like to put: a sufficient load to test- the post to
destruction to obtain resulta. )

Prof. KerrY.—Did you direct that any systematic measurements should be made
of that post while it remained under suspicion and unreinforced

Mr. Hoare.—You mean the post for testing {

Prof. Kerry.—No, I am referring to that particular chord in the bridgel

Mr. Hoare.—Will you repeat that, pleasel :

Prof. Kerry.—Did you direct that systematic measurements of the deflection of
the chord should be made while it remained under suspicion and unreinforced{

Mr. Hoare—The measurements were made before I was aware that the chord
was deflected.

Prof. Kerpy.—~Did you direct any further measurements to be made when you
were aware that it was deflected?

Mr. HoaRe.—Only to Mr. Birks on the afternoon of the 28th.

Prof. Kerry.—Did you direct Mr, Birks to make accurate measurements{

Mr. Hoare—I asked him to make another inspection of the chord and more
particularly to see whether the deflection extended beyond the outer edges of the
bottom plates,

Prof. KErrY.—So that after the deflection of this member, which we may consider
as a post as far as the stress is concerned, had been observed it was allowed to stand
for more than forty-eight hours without any measurement being made to see whether
the deflection was increasing or decreasingt

Mr. Hoare.—No, I gave no further instructions after T asked Mr. Birks to make
that second examination, That was on the afternoon of the 28th. That was the last
request I made about making e further examination of the chord. After that I simply
awaited the results from Mr. McLure's trip, but in the meantime I did not consider
that there was anything dangerous.

Mr. HoLoaTE.—Your chief attention seems fo have been called to this bend in
9- A-L did it occur to you to inspector order to have inspected 9-R-At

Mr Hoare.—No, it never occurred to me.

Mr. HoLoaTe.—Did you inspect the corresponding number of 9-A-L¢

Mr. Hoare~-No.

Mr. HoroaTs.—At that time or any other timef

Mr. Hoare.—No.

Mr. Horoate—Has your diary been put in ae an exhibiti

Mr. Hoase.—No, I would like to keep it until you get through, because I will have
to refer to it.

Mr. HoLoate.~—~We had better have it as an exhibit now, because we will have to

" refer to it.

(Diary put in, filed and marked Exhibit No. §3.)

Mr. HoLaaTE.—When tenders were originally asked for this bridge in reply to !
circular letter, were plans sent in with these tenderst .

Mr. Hoare.—Yes, sir,
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Mr. HowcaTe.—Have you got those?

Mr. Hoare.—No, they were all returned to the different bidders.

Mr. HorLaaTe.—There were no copies retained by youf

Mr. Hoare.—No, there were none kept. They were all returned to Mr. Cooper
and then returned to the different bidiess. .

Mr. HoLgaTE—Were descriptions ot these bridges sent in with the tenders?

Mr. Hoage.—Yes. - :

Mr. Howcate—Have you thosef

Mr. Hoare.—I think the secretary ought to have them.

My, HoLaaTe.—Will you please let us have the tenders and any descriptive matter
‘that may have accompanied them? o

ur, Hoage~~I think he deposited all he has. I think he deposited the different
reports and the different tenders. T

Mr. HoLoATE.—What we want is a*description of the work they proposed in those
tenders. ’ ' '

Afr. Hoare.—I think all of their descriptive matter was returned to them. Take
suspension bridges, for example, they had to submit specifications of the character of
the work they were to employ. P

Mr. Horoate.—I find that Mr. Barthe only deposited the figures and documents
relating to the Phenix Bridge Company. It is the other information we would like
to have. .

Mr. Hoare—He would only then have the forms of teuder filled up, because I
om almost positive the special specifications and the plans were returned.

Mr. Horoate.—We would like-to consult arylhing you have.

Mr, Hoare.—Anything we have I will preuce.

Mr. HoroatE—If you make a search for that and show us whet there is we can
look over it, and if it is necessary to bring it in we will bring it in.

Mr. Hoare—Yes, I will get all there is.

Witness retired.

The Commission took recess.

AFTERNOON SESSION—THIRTEENTH: DAY,

:(kvmmission resumed at 2 pon.

Mr. McLurg, recalled.

Mr. HoLoATE—We asked you, Mr. McLure, for a sketch showing the present
location of all lower chord members in the anchor arm and & description of the condi-
tion of the lower chord members. This description further was to include similar
information in regard to the floor beams as at present lying on the ground. Will you
produce that informati: .1 '

Mr. McLuRe.—Yes, it is included in the blue print and description.

(Blue print and description produced and marked Exhibit No. 54.)

Mr. HoLeATE—In reference to this diagram, the dotted lines indi~ate the original
position of the lower chords and floor beams?

Mr. McLure.—Yes, sir. ' '

Mr. HoraaTe.—And the solid lines indicate the present location of the floor beams
and lower chords?i - )
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Mr. McLuge.—Yes, sir.

Mr. GaLBrairH.—The dotted lines indicates the centre lires of the chordst

Mr. McLure.—The original centre lines in borizontal projection.

Mr. Horoate—I understand that in the preparation of Exhibit No. 54 you
were assisted by Mr. Cudworthi

Mr. McLure.—Yes, sir,

(The witness also submitted a memorandum showing the deflection of cantilever
arm under wind November 12, 1906, and November 16, 1808.)
Mr. Hotoate.—1 understand that these two were taken by yourself and Mr, Cud-
worth? :

AMr. McLuRe.—Yes, sir.

Mr. HorLoate.—-Anl the note dated ¥February 3, 1907, on this same memorandum

Mr., McLure.—From an observation by Mr. Kinloch.

Mr. HoLaate.—Was observed by Mr. Kinloch?

Mr. McLure.—Yes, sir.

(Memorandum put in, filed and marked Exhibit No, 55.)

Fraxk CUDWORTH, recalled.

Prof. KerrY.—Mr. Cudworth, did you assist in the surveys and office work in
connection with the preparation of Exhibits 43 to 50 inclusive, and Exhibits 54 and
551 .

Mr. CupwoRTH.—Yes, sir,

Prof. Kerrv.—And those exhibits are, to the best of your information, perfectly
correct ! )

Mr, CupwortH.—Yes, sir.

Prof. Kersv.—You alzo assisted in the preparation of the diagiam showing the
positions of the pins at different dates filed as part of Exhibit 301

Mr. CupworTH.—Ye3, sir.

Prof. Kerry..——Have you brought with you for depomt with the Commission the

records -of the anemometert

Mr. CubworTH.—Yes, sir.

Prof. Kerey.—You might make deposit of those, please 1

Mr. CupwoRTH.—These are the anemometer sheets for the season of 1907 up to
and including August 29, the time of the accident.

(Document produced, filed and marked as Exhibit 58.)

Prof. KERrY.—At what date approximately was the cantilever arm completed, the
arm itself!

© \[f. CupwoaTil.—It was not entirely finished until this season.

Prof. KereY.—Were the members all in place in 19081

Mr. CupworRTH.—No, sir.

Prof. Kexev.—It was during 1907 that it was finished up.

Mr. CupworTH.—Yes, sir, I think so. Some of the members that looked to be
part of the cantilever arm are reslly part of the suspended span.

Prof. Kerry.—We understand that these records cover the working semson of
1907?

Mr. CubworTH.~-Not all of it, most of it.

Prof. Keray.—If not, can you say between what dates?

Mr. CupworTH.~—No sir, the cxhibit shows for itself.

Prof, Kerry.—The records for the year 1906 are where! '

Mr. CupworTH.—At the bridge.

Prof. Kerry.—Will you kindly arrange to let us have those for deposit, for 19061

Ar. CrpwortH.—Yes, sit. This covers what you asked me for the other time.
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Prof. Kearv.—Will you tell us briefly, Mr. udworth, practically as a matter of
information to the engineering profession, how thoee records were taken, what equip-
mnent you hadl? ) . : . i

Mr. CvoworrB.—These wind recordst

Prof. Kexavr.—Yes,

Mr. CupwortH.—The snemometer records!

Prof. KerryY..—Can you describe the equipment technically at all. For example,
there are several anemometers, or would you prefer to draw up a written statement
covering that?

fr. CupwortH.—I can tell you in & few words. In the first place, when the
machine came, I checked it up to see if the gearing and everything about it would be
correct according to the best authorities:on that matter, and 1 measured it up and
found that it was correct, that the length of arms and cups as given would correctly
record with that gearing. It is automatic, it records-in the office. The velocity is
given by a moving vane which we had placed on top of one of the main post peaks
¢s being an exposed position and one most apt to give true results,

Prof. GaLeraTH.—Whose manufscture is it}

\fr. CopDWoRTH.—Queen & Compsany, Philadelphia.

Mr. StuarT.—I understand it ie the United States standard.

Wr. DeaNs.—It is the United States standard cup wind gauge.

\{r. CupworTH.—It is one that has been recormmended by the weather department
af the United States. :

Prof. GALBRAITH.—Was there any certificate accompanying the instrument!

\fr. CupworTH—Not to my knowledge.

Prof. GaLeraiTH.—Do you know, Mr. Deans {

Afr. DEsxs—No, but it is & guaranteed standard weather bureau cup snemometer,
the United States standard, Queen Company, Philadelphia. There is no certificate
sccompanying it. . .

Mr. CupworTi.—It might be of interest to tell you that we compared our readings
at the bridge with those at the observatory here at Quebec at different times, during
high winds, and they compared very fuvourably.

Prof. Kerrr.—The cup vane itself ‘was set wherel

Ar. Cupworta.—It was set on top of the Quebec main post peak, the highest
point on the bridge. . :

Prof. Garsearrn.—That was completed in 1805, was it not?

Mr. CupwoaTH.—Not the peaks, no sir, a3 I remember, they were not.

Prof. GaLBRAITH.—Not the peaks, the beginning of 1806

Mr. CrpwortH.—Yes, I am not quite sure about that.

Prof. GarsrarrH.—Are these standards made in various sizea or is there just one
cize ¥ o e e e e

Mr. Deaxa—This ig, I think, just one size. I could get a certificate of Queen &
Company regarding that instrument. ‘

\{r. Horaate.—Is it the same instrument ss is used by the Weather Bureau ¢

\Mr. Deaxs.—It iz the same instrument, their standard. Queen & Co. have a
great reputation in the United States for jnstruments of that kind.

Prof. Keprv.—Then the recording drum was in the office 1

Mr. CupworTH.—VYes, sir. ' '

Prof. Xesry.—Equipped in the ordinary fashion, 1 presume {

Mr. CvpworTh.—Yes, with a clock.

Prof. Kesry.—And your tests of the instrument were limited to a chéck measure
ment of its dimensions { '

Mr. CupworTH.— Y68, Sir.

Prof. Kxezy.—And occasional comparison with the records of the Quebec observa-
tory 1 i -

Mr. Cvowonti.— Yes, sir.

’
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Prof. Kearv.—Which were reasonably satisfactory 1

Mr. CubwortH.—Yes, sir.

Prof. Kerry.—Or entirely satisfactory. How close were they 1 -

Mr, CupwortH.—I do not remember any case where we were over 10 miles out.

Prof. Kerry.—With a maxiinum record of how much maximum speed {

Mr. Cupwortit.—I think our maximum was around 60 miles an hout.

Prof. Kerry.—The instiument, of course, went in the wreck. ‘(‘

Mr. CeowortH.—Yes, sir, I have a piece of it yet.

Prof. Kerry.—Mr. McLure submitted certain records of truss deflections, Ex-
hibit No. 55, which you identified. How were those measurements taken, Mr.
Cudwort? 1

Mr. CupworTH.~—They were taken with a transit, the instrument placed on the
ground near the end of a bridge span and the back sight on a point on the railway
track through the cut south of the bridge, thence to a target on the bridge itself, two
pancls back from the end of the cantilever arm.

Prof. Kerry.—That is to say that you had to transit the telescope each time 1

Mr. Curowortit.—Yes, sir.

Mr. Kerrv.—Are you pretty sure of your judgments t

Mr. CvpworTH.—I always used the transit the same way, so there will be no ques-
tion about it. I always looked at the target WIth the telescope direct, I had the back
sight of the telescope inverted.

Prof. Kerry.—You did not check by reversing the instrument {

Mr. CupworTH.—We did at the time we put the target up.

Prof. Kerry.—The target was a fixed target ?

Mr. CupworTH.—Yes.

Prof. Kerry.—Attached at what point {

Mr. CupworTH.—On strut between the T.Y. posts cantilever arm.

Prof. Kerry.—That would be 112 feet from the end of the arm, approximately.

- Mr. CubworTH.—Yes, sir, approximately.

Prof. Keary.—Were any measurements made cther than these submitted in the
record 1

Mr. CvpwoRTA.—There may have been, I will not be positive.

Prof. Kerry.~—But you have no record of other ?

Mr. Cupworti.—I sould not be positive.

Prof. Kerry.—The question of the movement of the masonry, Mr. Cudworth was
one of very considerable importance. Will you tell us first what enuivment you had
to determine the elevations shown on Exhibit No. 50, It is a direct case of technieal
equipment ? .

Mr. CupworTH.—We use a Queen Company ‘Y’ level, Queen Company Phila-
delphia style rod and the bench marks I put in myself.

_Prof. Kerry.—The bench_marks were what §

Mr. CupworTtii.—Iron imbedded in lead, in holes in the pxer, in the stone.

Prof. Kerry.—You drilled the side of the pier ard just set iron bench marks in
with lead sc'tings {

Mr. CuowortrH.—Yes, sir, with lead.

Prof. Kerny. -—-Do you know the delicacy of the bubble and the magmfylng power
of the glass t

Mr. CupworTH.—I think the time we did this we had the Berger instrument, the
Queber Bridge & Railway Company’s level.

Prof. Kerry.—Could you get us that information {

Mr. CupworTH.—Yes, sir.

Prof. Keaey.—Covering both the dalicacy of the bubble and the power of the
instrument ?

Mr. CupworTH.—Yes, sir,

Prof. Keray.—What would be the length of the gides taken ? .

Mr. CupwortH.—I would prefer to get you that with other information.
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Prof. Krzey.—Will you describe to us how the check measuretments at the span
were made § - . v

Mr. CupwortH.—The check measurements for the span were made—I used an in-
strument tap?, using a 500 Joot tape. ) :

Prof, Keery.—That tapo was originally used in laying out the span ! .

hi(r. CupwoRTH.—Yes, sir, the same tape that was used in laying out the two pre-
viously.

. Prof. Keuar.—So that no question of error of tape graduation would possibly
come in 1 <

Mr. Cupworta.—No, sir. .

Prof. Kerrv.—Any further details

Mr. CupworTH.—No, I do not think of any.

Prof. Keaav.—What precautions were taken to eliminate the ordinary causes of
error in tape measurement { - :

Mr, CupworTH.—The tape was supported at intervals of about 25 feet, wasz
cramped at one end and pulled with the nunber of pounds, or pulled to correapond to
the number at which the tape was standard.

Prof. Kesrvy.—The supports were carefully levelled.

Mr. CupworTH.—Yes, 8ir.

Prof. Kerav.——~And the maximum distance between them was 25 feet

Mr. Cupworta.—I could not limit it to feet as I did not measure them, but
roughly that is it. : : '

Prof. Kxary.—What calculated corrections were applied to the measurements 1

Mr. Cupworti.—~Not any. The pull was made right and the temperature hap-
pened to be nearly that at which the tape was standard so it was not necessary to
apply corrections, .

Prof. Kerey.—And the supports were horizontal 1

Mr. CubworTH.—Yes, it was measured on 2 horizontal line.

Prof, Kexay.——And you considered that the sag was so small it was not necessary
to calculate it {

Mr, CupworTH.—Y €8, sir, we gave 25 more pounds pull on account of that than if

the tape was supported continuously.

Prof. Kerev.—1 do not follow you altogether there; was that arbitrary or the
result of test t ' : ' :

Mr. Cupworre.—In that case it was arbitrary. »

Prof. Kxary.—But you decided that 25 pounds pull on the tape would compen-
sate the shortening due to sag | : -

Mr. CubwortH.—Yes, sir,

Prof. Kgzav.—But without any calculation 1

Mr. Cupwortd.—Yes, sir. - »

Prof, Kemav.—Did that condition obtain in both the original and fnal measure-

 ments { -

“Mr. Cupworte.—I cannot say that it did in the former, as it was done"i:v;ﬁ;é' -

Quebec Bridge Company, and I only assisted in any way 1 could and did not do the
actusl measurjng. ‘
Prof. Kerry.—Can you answer that question, Mr, McLure §

Mr, McLure.—No, sir, I waa not here at that simo. As I understand it, though,

the spring pull was not used in the first measurement. )

Prof. Kesry.—How was the tape supported in the first measurement, Mr.
Cudworth 1 ) : '

Mr. Cupworr.—About the same way, by putting cleats on the wooden false work

legs and they sre approximately 25 feet apart; It was then measured on a horizontal

line and the cleats were put on with a measure,

Prof. Kezzy.—Would you feel justified in saying that the only possible instru-
mental error as between the two measurements would be due to differences in the pull,
that the temperatare was the same! :
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Mr. CupwortH.—I could not say that the temperature was the same.

Prof, Kerry.—Was there any material difference 1

Mr. CuvworTtii—I could not say.

Prof. Kerry.—Were you not there both times §

Mr. CubworTH.—Yes, sir. I could not give you the number of degre@s difference.

Prof. Kerny.—Would it lie within ten or twenty degrees {

Mr. Cupworrn.—I do not remember that. If I was doing the work myself I
would record that but 1 would not remember it.

Prof. Kerry.—You have a full record of the final measurement §

Mr. CubpworiH.~—Yes, sir.

Prof, Xeray.-—Who has the record of the original measurements, who had charge
of the measuring at the time §

Mr. CupworTH.—I think Mr. Lanthier, acting for Mr, Hoare.

Prof. KurRey.—Would Mr, Lanthier’s measurements be on record in your oﬂioe,
Mr. Hoare ¢

Mr. Hoare.—1I think eo.

Prof. Kerry.—We would be glad if you would look it up for us, pleuse,

Mr. Hoare.—1 will look them up.

Prof. KerrvY.—You might submit a note covering the technical detail of that
measurement, as far as you are acquainted with it.

Mr. Cooworri.-—The previous one, the first one ?

Prof. Kerry.~—The final one. If you bave not the first one, you cannot submit
it very. well.

Mr. Cupwortii.—No, sir. You understand of course that the two piers are not
the same level, so we had to carry the measurement down with an instrument.

~ Prof.” KERRY ~—~How was_ that line carried down {

" Mr. Cupworti.—With a transit.

Prof. Kerry.—A transit set on the ground ¢

Mr, CupworTH.—A transif set on the ground at right angles to the axis of the
bridge and at some distance from it.

Prof. Kerny.—How was that position first set ©

Mr. CubwortH.—The position of the instrument ¢

Prof. Xerry.—The position for the instrument.

Mr. CupwortH.—It was taken by lining out the side of the pier in one place and
the main pier in the other. The measurement was made from a known pomt on the
pier to the fixed end of the tape by using a level r.d projecting over the pier carrying
the measurement from the tape to the rod with an instrument.

Prof. Kerry.-—~Was there any stride level >n the transxt and was it used ?

Mr. CupworrH.—--Yes, sir.

Prof, Kerry.—Can you say anything concerning the adjustment of the atride
level ¢.

Mr. Cupworti.—I have been using it right along, I always watch the adjustments
of it.

Prof, Kerry.—It had been regularly tested ¢ )

Mr. CupworTH.—Yes, sir. I think it was reversed inside, that would correct any
error of adjustment.

Prof. Kerry,—In regard to checking up the posmon of the truss as the work pro-

+ gressed, you made a measurement each time the traveller was moved forward?

Mr. Cupworti.~-I do not tnderstand what you mean by measurement.

Prof. Kerry.—Were regular observations of the geners! positione 7 the truss
made after each movement of the traveller ¢

Mr. CepwortH.—Yes, sir. .

Prof. Kerrv.-——You might give us a little detail in the answer ¢

Mr. CupworTH.—They were also taken at some other times.

Prof. Kerrv.—These regular observations included what ?
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Mr. Cupworti.—They develeped as the work progressed. This season they have
been the clevations of the lower shord pin centres, the longitudinal inclination of the
main post and observations for alignment, also the position of the end post of the
anchor arm.

 Prof. Kerey.~Was there a regular set that was made each tim hat you took
vbiervations ¢

Mr. CupwortH.—Yes, sir.

Prof. Krerrv.—Just a compleie set of measuremenis that were to be taken and
that set was taken each time?

Mr. CupworTH.—Do you mean that certain things were required or certain things
made.

Prof. Xerry.~-Was there a regular set of ponition observations that was made
each time, and did these include all points mentioned on both trustees{

Mr. CupworTH.—Yes, all.

Prof. Kerry.—Was ther> any indication of a sidelong movement in the bridge
at any time 1

Mr. Cupwort.—No, sir,

Prof. Kenrv.—Was the equipment used the same as that described for the
masonty work, the same transit and level and general methods 1

Mr. CubwoRrtH.—Yes, sir, except the tape; we never used a 500-foot tape.

Prof. KerrY.—In connection with your work did you ever notice at any time
any unexpected sottlements in parts of the bridge or any sidelong movements{

Mr. CupworrH.—No, sir.

Prof. Kerry.—The records from the mensu-eme=ts were entirely satisfactory

Mr. CupworTH.—Yes, 8ir.
 Prof. Kerrv.—Now, will you tell us in your own words just what you saw at the
time that the bridge fell? . : T

Mr. CupworTH.—At the time the bridge fell I was at the house, about a thou-
sand feet away and a* an angle to the bridge, and my attention wag first attracted by
an unusual noise. T thought at that time it was a plate dropped, or hit against a
column or something, and while I was turning around to look out of the door this
noise continued, so I knew it was something unusual, and by the time that had passed
through my mind T was looking at it. .

Prof. KerrY.—How much of the bridge could you see from the door where you
were {

Mr. CupworTH.—Just a little more than what is shown there (producing a nega-
tive). .

Prof. Kerry.—That photograph was taken from the door { ‘

Mr. CuoworTH.~Taken from the yard just back of the house and perhaps 15 or
90 feet from the door. It is taken lower down, that is all. - C

Prof. Kerry.—What did you notice as soon ss you were able to look at the
bridge itself ¢ :

Mr. CupworTH.~~My attention was directed principally to the top of the main post
and the main post peaks. I have no remembrance of sceing the traveller nor did I
look at the anchor erm. I might have seen the travéller had it been there, but I do
not think it was and I did not see the anchor arm, I did not look for it.

Prof. RErrY.—And what did you note with regard to the movement of the main
posts ¢ . )

Mr. OupworTH.~The main posts had three distinct motions while I saw them. I
presume the sound took u second to come over there and it took me a second o a
second and a half to get in position to see the bridge, so when I looked at the main
posts they were falling. 'The first decided movement I noticed in any other direction
was towards Quebec, it was falling towards tho river, but the first decided thing I
noticed was a motion towards Quebec and this continued for a very small space of
time and then T noticed that—it is a little hard to describe this—the motion that took
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my attention more then was one towa.is  the river, and the motions in those two
directions stopped and the posts went down, they just seemed to sink out. of sight.

Prof. Kerry.—That would be that probably all three motions were going on at
the same time.

Mr. Cupwortii.—Yes, they were; that is why it is hard to describe them.

Prof. Keary.—You first of all noticed the falling over of the peaks -towards
Quebec, as being the most prominent movement {

Mr. CupworTH.—Yes, it was falling both down and also slightly towards the river
at the same time.

Prof. Kerny.——Then next the fall towards the river became——

Mr. CupworRTH.—Became more noticeable. :

Prof. KXerry.—Then finally the drop of the posts. )

Mr. CupworTH.—Then it did not seem to move any way except to sink right down.
My idea of the position at the time corresponds about to the position of the peaks as
they are now, in the plan. .

Prof. Kerry.—Could you make a guess at the length of time that elapsed from
the first sound you heard until the posts had disappeared?

Mr. Cupworra.—1I should say it would take a seccud for the sound to come that
distance, about. It would take another second at least, if not a little more, to turn
around to look at it. Then it is pretty hard to say, perhaps one and a half ur two
seconds that I saw the bridge.

Prof. Xerny.—The time estimate is necessarily pretty rough, but five geconds
would perhaps cover the whole movement?

Mr. Cupworta.—Yes, sir, it certainly was not over five scconds, I think.

Mr. HorLoATE—Mr. Cudworth, could you indicate on plan marked Exhibit No. 25
just where you were standing at the time of the collapse? — -~

AMr. Cudworth indicated the point on the plan and marked the place with the -
lotter X and his initials F. E. C., and, continuing, said: I saw that the peaks re-
mained the same distance apart as they went down; they Jid ot become separated.
The parts, as I saw them, seemed to fall as a unit.

Prof. Kerrv.—That is to say practically that all the upper bracing was effective
in the earlier stages of the fall?

Mr. CupworTH.—Yes, sir.

Prof. Kerey.—You might take up the history of the bridge as it came to your
knowledge, say, from about August 19—anything that bears upon the subject of our
inguiry.

Mr. CupworTH.—During a considerable portion of the time on August 22, 23 and
24, T was engaged in work on the bridge in connection with the field engineering re-
port which you heve, Is that what you wanti

Prof. KerrY.—-Yes, and did you notice anything at that time of any account{

Mr. CupwortH,.—No.

Prof. Kerry.—And you heard no reporti

Mr. CubpwortTH.—No, sir.

Prof. Kerry.—You might just continue,

Mr. CuoworTH.—The results which were obtained on those days compared very
favourably with those previously obtained and were, in a general way, what were
expected. Du:iing the 27th ard 95th I was most of the tirae on the north shore in
connection with the foundations sur the wood and steel false work. ‘

Prof, Keurv.—Isn’t there a gap in your time? The 25th was Sunday, was it noti

Mr. CupworrH.—Yes, sir.

Prof. Kesry.—On the 26th were you on the north shore?

Mr. Quoworts —The 27th and 28th—Tuesday and Wednesday.

Prof. Kerrvy.—What happened on the 26th—anythingi :

Mr. Cupworth.—I think on part of the 26th and part of the 28th and most of
the 20th T was engaged in photograph work at the office on the south shore.
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Prof. Kesry.—That is printing and developing? .

Mr. CupworTH.~—-Yes, sir. .

Prof.- Kerrv.~Did you make any personal examination of any of the menbers
that were under discussion. You heard the disc .ssion; I suppose!

Mr. CupworrH.~Yes, sir,”] heard some discussion.

Prof. Kerry.—You were practically not on the south span of the bridge until
when that week? Were you on the span on the 29th?

Mr. CubpworTit.—] do not remember that I went to the front on the 29th at all
—that is out to the suspended span, :

Prof. Kerry.—You had not an opportunity to personally examine any of the
members and you were not in any way connected with any of the measurements that
were made? ) . .

Mr. Cubwerti.——No, sir, except the measurement tést on the main pier with Mr,
McLure before he left for New York. '

Prof. Kerry.—To test the elevation?

Mr. CupworTH.—Yes. : :

Prof. Kerry.—~Did you hear anything in the way of conversation, Mr. Cudworth,
that would bear very directly on the object of the enquiry?

Mr. CupwortH.—No, sir, I do not think so.

Prof. Xerry.—You have examined the wreckage pretty carefully since the acci-
dent?

Mr. CubworTH.—Yes, sir.

Prof. Kerrv.—You might tell us generally what you noted particularly there as
bearing again on the object of the enquiry? )

Mr. CuoworTH.—I do not think I have noticed anything but what was brought
out by Mr, McLure in his evidence—nothing new.

Prof. Kerry.—Your. obscrvations will fully agree with those of Mr. MeLure in __

his evidenca? .

Mr. CupworTH.—Yes, sir.

Prof. Kerry.—Did you ever, in the regular course of your work, make any effort
to determine the, what you might call, geometrical relation between a vertical plane
ccntinuing the centre line of the bridge and the axis to the end of the pinsi

Mr. CopworTH.—Yes, sir. We checked the 24 inch pins of the main shoes by
sliding a rod through the holes in a pin.

Prof. Kerry.—Did you find it was exactly at right angles o the vertical plane
1 have described - - : :

Mr. CubworTH.~I think we found an error of something like a sixty-fourth of
an inch,

Prof, Kerry.—That was the only one that was tested?

Mr. CupworTH.—Both pins were tested.

Prof. Kerry.—You tested two 24 inch pins, one at the bottom of each main post{

Mr. CunwortH,—Yes, sir. : .

Prof. Kerry.—That error of a sixty-fourth, if that be the amount of it, will be
more particularly an error in the pedestal setting, would it not? ‘

Mr. CupworTH.—Did you mean whether the two planes were exactly at right
angles to centre line of the bridge; did you refer to the position of the pin itself in
regard to that linef

Prof. Kerry.—I meant the centre line, as to whether it was correct both in the
sense of it being exactly at right angles to the centre line—

Mr. Cupworrs.—The axis of the pin was in a pline perpendicular to the truss
planet .

Prof, Kerry.—It would be horizontal{

Mr. CupworrH.—I could not give that to you now.

Prof, Kerry.—Have you any record on that point?

Mz, CupworTH.—T have a record of it.
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Prof. Kerry.—You took the elevation at both ends?

Air. CupworTH.—The elevation at both ends and for transverse aligument.

Prof. Kerry.—You might look that up for us, will yout Will you tell us in
what order the chord sections were placed in the false work?

Mr. CupwortH.—They were placed in the following oraer: 2,1, 3, 4,5,6,7,8,9,
10, 11—both trusses at the same time—the corresponding chords.

Prof. Kenry.—Your test on the 24 inch pins showed it to be very closely in exact
alignment; would that be a proof that all intermediate pins were also very close to
true alignment?

Mr. CupwortH.—No, sir, it would be no proof whatever.

Prof. Kerav.—Because the chords sere not bolted up 1

Mr. CunworTH.—That is as far as the field work goes, I mean.

Prof. Kerry.—Did you examine the top chord to any extent during the progress
of your ohservationst .

Mr. CupworTH.—It was certainly examined for alignment.

Prof. Kerry.—For the cross alignment of the pins ?

Mr. CupwortH.—No, sir, the member itself was, but not the pins.

Prof, Kerrv.—The member itself was in what way 1

Mr. CupwortH.—That is in taking the longitudinal incliaation of the centre
posts the position of the member was determined.

Prof. Kerry.—ITave you any reason to believe that the axes of the pins on both
chords were not accurately at right angles to the central planc of the bridge?

M. CubworTtit.—No, sir, the first chord was set so that they would be in position.
The first chord set was No. 2.

Prof. KerrY.—And all the subsequent members of both the upper and lower
chords. went in without difficulty ¢

_Mr. CupwoRrTH.—Yes, sir,

Prof. KErrY.—In such a form ag to indicate that they were occupying fieir

true geometrieal position ¢

Mr. CupworTH.—Yes, sir.

Prof. Kerrv..—Can you say off-hand, Mr. Cudworth, what the maximum side-
ways movement of the end of the pin has been observed to be §

Mr, CubwortH.—Of tle pin itself with reference to the member with which it is
placed or with reference—- ’

Prof. Kerry.—To the ccutral plane of the bridge.

Mr. CupworTH.—That was rather more at the time of the ercction of the anchor
arm than at any other time. 1> depended on the way the false work towers took tleir
load on the different sides.

Prof. Kerry.—That is to say the effect of the settlement of the false work was
more noticeable than the effect of any unequal settle.nent of the cantilever arm while
it was in progress of construction

Mr. CubworTH.—Yes, sir, that would express it.

Prof. Kerry.—You cannot recall what the maximum figures would be {

Mr. Cupwortii——No, sir, T cannot.

Prof. Kerry.—s there a record of that { )

Mr. CupworTH.--T think there are records of some work that was done in thst
connection. I awiil see if I can find them. The points acted differently after the can-
tilever arm wrs under erection when the members were under stress.

Mr. HoLaaTE.—Ts there anything you would like to say in ¢xplanation, Mr. Cud-
worth ¢

Mr. Cupworrs.—No. -

Mr, HoLaaTe.—Are there any points you would like Mr. Cudworth to bring out,
Mr. Deans, particularly §

Mr. DEANz—1I thought the Commission would like to kuow thal we appreciated
the necessity of heing careful to show all the details in connection with the setting of
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the shoes on th.se blue prints and to see that they were conformed with. Mr.
Scheidel, who had charge of that, wds here at the time of the setting of these shoes to
gee that it was acurately done. We assumed that if we started right there, with a
careful inspection of the material in the shop, and if the borings were accurate’it
would proceed uniformly from that point. Thé setting of the shoes was all done
under the supervision of Mr. Scheidel and it was all laid out on little blue prints. We
thought that if we started square and level the rest of it would come out right, Mr.
Cudworth remembers that.
“Mr. CupworTi.—Yes, he was there,

Prof. GaLvrarti.~I think that is the point of the examination. You have sum-
marized it.

Mr. Deaxs.—We appreciated the importance of sending an engineer here for that
purpose.

Mr. Hownh‘—Who was the engineer in charge at that time ?

Mr. Deans——Mr. Scheidel. who had charge of all the details,

Mr. HoLGATE.—Y our rezident < *gineer{ Was that prior to Mr. Birks’ time{

Mr. Deaxns—I think so, Lbut even if Mr. Birks were here we thought it of suffi-
cient importance to have Mr. Scheidel here because he got up the details and knew "
how important that was. We sent him in addition to any othe: men on the ground to
see that the bridge was started right. Mr, Birks was here, Mr. McLure reminds me.

The witness (Mr. Cudworth) retired. °

Mr. Kinvocu ~ ecalled.

Mr. Howoate~Mr. Kinloch, there are some matters that have come to your
kuowledge since your last examination in regard to part of the lower chord system.
~ You will just explain what those aref ~ -

Mr. Kixrocn—At A-4-L chord T find that cight feet from the field splice with
A-3-L there are two plates in between two outside west ribs each resting on the hot-
tom angle of the chord ribs and inclined from the horizontal about 70 degrees. Be-
‘ween the two east ribs the same distance back from the field splice, A-3-L and A-4-L,
__ find three oak blocks with a small plate. Tlie top of the blocks is one foot from the
top of the ribs of the chord. The outside measurement on that chord from the east
rib to the east centre rib o1 the top is 19} inches and on the bottom 193 inches. ¥rom
the west centre rib to the west rib the distance is 193 inches top and bottom. These
measurements were taken back to back of the plates.

Mr. HorLoaTE.—When was that blocking put in between the ribs and also when
were those spreaders—I suppose you call them spresders—

Mr. KiNLocH.~—Spacing plates.

Mr. Hownr.——betwcen the west rib and the west centre rib put in?

Mr. Kixrocu.—That is beyond my knowledge. They were there when I came on
the bndge I was informed by Mr. McLure that plates were used for spacing the
webs in the shop and I suppose the blocks were used for that same purpose. I have
no personal knowledge of the matter.

Mr. HoLoaTE.—Was that an exceptional instance or was it used in different placest

Mr. KinvocH.—I have no definite knowledge of it having been used in any other
place than between the east rib and the east centre rib of chord A-8-R of the canti-
Jever arm, but there were other instances,

Mr. HorLoaTE—Was that to secure safety in handling during transportation?

Mr. KixLocaH.—No, sir

Mr. HoLaare.—De you know what it was for

Mr. KisLoo—Only what I have been told, but it was not recessury for that.

Mr. HoraaTe.—In what way would that be necessaryi

Mr. KiNLOCH —In assembling the four-ribs together in the shop.
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Mr. HoLeaTE—To ensure the spacing?

Mr. XinLocH.—To ensure correct spacing.

Mr. HoLoaTE.-—Would that account for the tight wedged condition it is in now?

Mr. Kinrocu.—Probably Mr. Meeser and Mr, Edwards would give you more in-
formation on that. I could meke a‘guess at it, but as that is done in the shop they
might tell you more about it than I could. )

Mr. HoLgaTE.—At any rate you found it in several instances on the lower chord?

Mr. KinLocn.—Yes.

Mr. HorcaTe—They were left that way in the bridget

Mr. Kixvocii.—Yes, they had not been taken out. They should be taken out when
they come to clean up. :

Prof. Kerry.—These oak blocks that you mentioned were in your opinion placed
there before shipment from Phenixvillet

Mr. Kixvocn.—Yes.
. Prof. Kerry-—If youw had noted their presence what would you have thought of
them{

Mr. Kixroc.—I would have thought what I have said, that they had been used to
space the work for riveting. .

Prof. Kerry.—They had simply forgotten to take them out.

Mr., KixLocH.—They were too hard probably for some one to take them out, and
they let them go for the next pan to take them out.

Mr, Horaate.—I do not quite understand how they are so tightly fixed therel

Mr. Xixrocu.—1 do not know; if they built these chords on the side I suppose
they used thesa blocks for the spacing and to take the weight while they were riveting.
I am not familiar with it. i ’

Mr. HoLeaTE.—At any rate they were not in your way during the proceas of erec-
tion.
__Mr. KixrocH—No, you. would_not_know_they were there unfil you saw them,

 Mr. HoLoaTE—They were about the second lacing panel?

Mr. Xivrocn.—They were right at the tie angle.

Mr. HoLoATE—DBetween the first and second lacing panelt

Mr. KinvocH.—Yes.

Mr. Stuarr.—They are quite visiblet

Mr. HoLgatE—Yes. . .

Prof. Kerry.—Referring to your previous evidence, Mr. Kinloch, there are one or
two points that we vant to get cleared up. Can you give vs any estimate of the period
of time that elapsed between the first time that your attention was drawn to the fall
of the bridge and the time that the bridge was fully down?

Mr. KixLocH.—No, sir.

Prof. Kirry.—Can you make any guess at iti »

Mr. Kinrocn—I would not be sure within fifteen seconds or five. I would not
want to say it because I would not be sure and it would not be any use to you. Ido
not know anything about it.

Prof. Kerry.—It was simply a very short period of time and you were unable to
judge it? ’ ’

Mr. KixLooH.—Yes, sir.

Prof. Kerry.—Hnve you examined the ends of the different lower chord members
since the accident? ’

Mr. XixLoon.—Some of them I have not thoroughly, but I have examined soma
of them. ' .

Prof. Kxrry.—You gave the orders for t*e final riveting of the joints, did you not?

My, XiNLocH.—I-let them rivet them whea they were tight.

hl;rof. Kerry.—~What method did you follow in order to determine when they were
tight .
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. Mr. KivrooH.—1I bad a little tool, a moulder’s spatula. If I had not that I took
the end of my knife, and if I could enter this I did not call them tight.

Prof. KerRY.-~Just thrust that in between the two bottom chord sngles!

Mr. Kivvoon.—No, the webs,

Prof. Kerry.~-At the bottom

Mr. Kmvvoou.—Yes, sir.. - - : S —

Prof. Keary.—Iu every case before it was riveted up yu.: could not get the knife
blade in theret

Mr. KinLooH.—No, sir.

Prof. Kurry.—Have you noted, on the ends of the members since the fall of the
bridze, anything to indicate that they were or were not in close contact?

Mr. KinLoct—Ne, sir, I am not sure of that although some of the tops and some
of the bottoms opposite different chords look as if they had more strain. Whether it
is due to the fall or not I cannot say. . .

Prof. Kerny.—That is to say that the upper side of the joint would indicate a
heavier strain than the lower side? ' ;

Mr. KixocH.—Yes, and vice versa at different places.

Prof. Kerrv.—Docs that indication of an cxtra strain correspond to the way the
gaps were left for the camber?

Mr. Kfkroon.—I have not investigated that fully to know what to say.

Prof. Kraav.—Would you mind locking into that with that in view, Mr. Kinloeh,
and just see what you can observef

Mr. Kinroon.—Yes, sir.

Prof. Kerrv.—One of the witnesses referred to an incident shortly before the
collapse of the bridge, to the fact that the erection stringers wera sent out on to the
bridge to be put in place, sent back again, then finally brought out and erectzd. Do
you know anything of the detail of that imovement?

_ Mr. KiNLoci—No, sir, T do iot. -

Prof. Kerry.—You simply did not notice it'atallt =~ : e

Mr. Kixvoc.—I know the erection stringers were out there and' were sent back -
again; that is all. What they were sent back for I do not know. 1 was not paying
any attention to it because frequently stuff was sent back that way; they were not
ready for it. .

Prof. Kerey.—Do you remember about what time this took place?

Mr. Kvroon.—No, I 7> not. .

Prof. Kerry.—It would probably have been on the Wednesday afternoon, would
it not? ‘

Mr. KinvocH—I think it was on Wednesday afternoon. The probability was
that it would be Wednesday afternoon and I am pretly sure now it was Wednesday
afternoon, : .o

Prof.. Kesrv.—Could you describe very shortly the switch connections between the
two tracks on the bridgef

Mr. Koot ~—You go in from the yard over the east main line track?

Prof. Keary.—When you speak about the east main line track you mean the track
on the Quebec side?

Mr, KXmvrooa.—Yes, sir.

Prof. Keriy.—The railway man’s term deals with the direction of the traffict

Mr. KiNvooH.—It was the track on the Quebec side and then right on about three
or four feet of a parapet wall on the approach span, or right at the end.of the approach
span there is a switch atand. oo - R

Prof, Kerry.—That is at the south end of the approach spant

Mr, KiNLooH.—A¢t the south end of the approach span. That throws it on the
Montreal track or the Quebec track. There are two tracks that run out.

Prof. Keery.—There is a single track in front of the officet
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Mr. Kinvoca.~—No, a double track. The switch was in front of the office, the
point of the track was just in front of the office. i

Prof. Keray.—But there was a double track coming down from the storage yard 1

‘Mr. KiNLocH.—No, there is one track. There is a double track, but one track was
not used; it was dead at the parapet wall. It is the Montreal track.

Prof. Kerry.—That is to say there was a switch, so that a train coming from the
storage yard could take either the Quebec track on the bridge or the Montreal track
on the bridge.

Mr. Kinvocit.—Yes, sir, but to get on the other track you would have to go back
to the storage yard,—to get on the Montreal track that was dead at the parapet wall.
There was no cross-over up near the yard ov the bridge. ‘

Prof. XrrrY.—So that if material was storcd on the dead track it had to be
thrown ‘on the dead track at the storage yard, pushed Cown and let stand until re-
quired. g

Mr. Kisroon.—Yes, sir. .

Prof. Kerny.—There was no eross-over anywhere on the bridge itself.

Mr. Kixi. H.—No, sir. ‘ ‘

(Mr. Kinloch marked sketch showing biocking referred to and it was put in, filed
an:d marked Exhibit No. 5§7). .

 Witness retired.

Mr. MEESER, re-called.

Afr. Horcate.—Mr. Kinloch has just described some wooden blocking and some
steel plate wedging in lower chord No. 4 on the side of the cantilever arm and the
sketch he has put in illustrates what he described. Could you give us the history of
that and the reasons for it 1

 Mr, Meeser—It is customary when they build these chords to put i a plate piece

and it is milled off fo the proper length to Ecep these chords apart until they are
assembled or riveted together, and the only reason that they were there is that they
put in wood so as to get the right space. When the ribs are built in most of the cases
they have a piece som.thing like that, they stand it on its end, mill it off to the pro-
per length dnd the rib is laid on top of that until the lacing angles are put on and
riveted. Some of these you will find in the chords to-day. That is the blocking that
may have been been there. If they had not enough of these other pieces they may
have used these blocks to get the required length. It is not a customary rule at all to
use wood—always iron.

Mr, HoLoaTE.—It would be removed prior to shipment {

Mr. Meeser—Most_always, There are two or three pieces in the Belair yard in
which these are in yet. .

Prof. Kerry.—Do you recollect any other instance in whien wood blocking is
used ?

Mr. MEESER—Yes, wood blocking is used. After the chord had been milled they
would take these pieces out to use them over sgain and when it came to the finishing
department to put the ribs in the right position they might spring one way an eighth
of an inch. After they are milled they are left on their side and they put the blocks
in there to hold the chord statiopary in its right position until the templet is applied,
the holes drilled and the top cover plate or top splice plate put on and bolted fast.
But those blocks have to be taken out before the side splice plate is put on.

Prof. Kerrr.—Previous to the fall of the bridge, Mr. Meeser, there was a dis-
cussion as to whether a certain chord member was considerably bent before it left the
shop or not. What evidence have you bearing on a point of that kind {

Mr. Meeser-—I have no evidence but just what I have heard in conversation since
1 came over here. I havo no evidence but what I found out since I came here. I
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found out more about it here than I did there. There were two chords that they
thought there was something wrong with, and that question hed been_ teken up, 1
believe, or. I found out since, between the Pheenixville Bridge Company and Mr. Cooper,
but I did not come in contact with that. s :

Prof. KerrY.—Wes it your business as one of the shop inspectors to sce that the
chords were as perfecly straight as they could reasonably be madet Suppose a chord
had not been made reasonably atraight, would you have a record of the fact!

Mr.. MEesgr.—Yes, sir, we would, but there were none of them ever went out
but what they were reasonably straight. We had cut chords apart before they were
milled that we did not think were straight, but none of them ever passed out us
finished but what we thought were reasonably straight.

Prof. Kesry.—So that you were satisfied that every chord member that was
shipped—— L ‘ '

Ar. Meser—I am satisfied that every chord was straight. There may have been
a rib that had some wave in it, but as a chord the chord was straight. -

Prof. Kerry.—You tested those in what way! ’ o

Mr. Meeser.—With our eye. L

Prof. Kerav.—You locked directly along the whole line of the chord?

Mr., MeEser.—Yes, sir. . -

Prof. KErrve—And you would expect to detect a wave of what amount?

Mr. MeesEr—Well T think I could easily detect anything over half en inech,
easily. :

Prof. Kerry.~—Did you attempt to check that up to any extent on your visit to
Belair?

Mr. Merser.—We did this afternoon.

Prof. Kerry.—What did you find?

Mr. Meesir—We found one lying on its side was out § of an inch. In those
standing up we had §, 4, % Mr. Francis, Mr. Edwards and I were out to-day. The
most was § in one chord. - e )

- - Prof—KERRY—And-you -attribute_that to some extent-——___

Ar. Meeser.—To the position it is lying in.

Prof. Kerry.—You think if that was——

Mr. Meeser—Set up the way it goes into the bridge, I do not think you would
find as much.

Prof. Kerry.—It would recover itself,

Mr. Horeate.—But this one was lying on its side?

Mr. Mreeser.—Lying on its side.

D-of. Kerry.—Is that very noticesble to the cyet

Mr. Meesrr.—Well, yes, it is now. Mr. Edwards tells me it is the one you and he
measured the time you were out there and you said about .

Mr. Horoate~~Is the deflection due to its own weight{

fr. Meesea.—1I do not know if it is that or lying on the blocks, or what it is.

Mr. HoLaate—Is it carrying a load nowt

Mr. Meeser—On one end there iz something on it.

Prof. Kerry.—Speaking of the lower chords, at what time in the making up of
a member were the pinning holes drilled{

Mr. MEeser—Practically the last with the exception of drilling the holes for the
splice plates. :

Prof. Keany.—That is to say the member was——

Mr. Mrrsen—~The member was assembled, riveted ard milled.

" Prof. Keray.—The shop splices riveted{

Mr. Mxxszr—No, sir, all that was put in afterwards. I mean the chord was
assembled, it was riveted together, the Jacing angles all were put on, they were assem-
bled, riveted, milled, laid out, and then bored. .

. Prof. Kenav.—The operations subsequent to boring were—-—

15 b~ vol. ii--20 :
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Mr. Meeser—Sird :
Prof. Keary.—What was done subsequent to the boring?

Mr. Meeser.—They were put up on the machine and to get the height of our boles
we had a gauge and measured up for a ceitain distance. I have already explained
the method of getting our top line. It was laid out ¢n that and then set on the bori- -
mill, which was all of iron on a concrete basis, and bored. After it was put in the
boring mill, to be sure that it was right, the men first set it to the scribe Yines and
then we checked it up. Next when the holes were cut we re-checked it, at the last cut
we re-checled it and after it was done checked it again.

Prof. Kearry.—When you had finished with your boring, Mr. Meeser, and your hole
was cut to your satisfaction, what still remained to be done on the member? '

" Mr. Meeser.—The splice plate holes both on the ribs and the splice plate holes
on the top and bottom of the big lateral plate -were put in; that about finished the
chord. o ) ‘

Mr. Deans.—I think Mr. Meeser misunderstood about the splices, the shop splice
was completed before boring? - C i - .

Mr, Mrestr—I waa speaking of the field splice, the chord was all riveted up
before there was any boring, everything was completed in that line before any of those
other members were touched at all. : -

Mr. Davipsox.—It has been given in evidence that Mr. Birks was strongly of the
opinion that that bend which was discovered in the chord had alwava been in it, that
is that it came from the shop in that condition. I would like to know if Mr. Meeser
agrees in that positiont

Mr. Kigay.—1 thiok Mr. Meescr has already expressed himself.

Mr. Davipsox—He has as a matter of fact; it is just to put the two side by side.
He has alreads I know said they came away straight, but it is evident of course that
he does not agree with the other opinion since that was his opinion.

Prof. Kerry.—It seems sbsolutely clear that if any crookedness existed in any
one of those chords it was certainly not secen by Mr. Meeser and that he specially
_inspected the chords to see if anything of that sort existed. ~ ~ ~ ~~ 7 """

The Commission adjourned.

FOURTEENTH DAY.

Queeec, P.Q., Septemter 24, 1907.

The Commisgsion met this morning at 10 o'clock,

Joux Sterimig DEANs, re-called.

Mr. HoLaaTE—Mr. Deans, who designed the erection plant of the bridgei

Mr. DeaNs.—Who designed the erection plan of the bridgel

AMr. HoLcate.—Plant! .

Mr. Deaxs.—It was designed by both the engineering department and the erection
department of the Phenix Bridge Company. .

Mr. HoLcaTE—Who particularly were the responsible men connected with thatt

Mr. Deaxs.——The general methods of the erection were decided upon in confer-
en-e between myself, the computing department and the evection departinent, and then
“the details of this method were worked out by esch of those departinents. The engineer-
ing department more particularly had the designing of the main travellers and false
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work. The erection department were more directly responsible for the methods in
bandling the material and the sppliances that were necessary to do this handling.

Mr. HoLoate—Will you mention the names of the various gentlemen; who were
those to whom you have referr:d!

Mr, Dzaxs.—The man in principal suthority in the designing dspartment or the
computing department is Mr. T. L. Szlapka; under him Mr. C. W. Hudson, who had
the principal charge of designing the details of the main traveller. In thererection
department Mr. A, B. Milliken, superintendent of erection, in principal charge;- Mr.
(. A. Tretter, his assistant, and Mr. A. H. Birka, engineer of the department..

\{r. HorgaTe~—~The outcome, then, of their co-operating was the plan that was
used

\fr. DeaNS.—The outcome was the plan that was used in the erection of the
structure. ,

Mr., HoroaTe—And t... final approval of that rested with yourselft

Mr. Dea¥s.—The final approval rested with myself.

Mr. HoreatE—And you did approved

Mr. Deans—I aporoved all that they did.

Afr. HoLgaTE—Then when erecticn was commenced on the south shore who was
. your repregentative in chief charge on the ground {

Mr. Deaxs.—Who was my representative particularly!

A(r. HoLcare—The Phenix Bridge Company’s representative?

Afr. Deaxs.~—Do you mean when we started to erect the false work?

Mr. HoLgate.—Yes 1 ' .

 Mr, DEaxs—Mr. E. J. Wickizer was the general foreman in charge of the work
here, working directly under Mr. A. B. Milliken, who made frequent trips to the work.
\{r. HoLGATE.—\Vas there a repiesentative of the engineering department there
thent i .

AMr. Desavs.—A reprosentative in Mr. Cudworth who gave centres and elevations
for the setting of this false work and the alignment. '

. Mr. Horaste.—Then those are the only two who were there during the erection of

the false work

Mr. Drans.—I think so; yes, sir.

Ar. Horgate.—Then when did you send an erecting engincer to the work?

Mr. Deaxs.—An erecting engineer was on the work during the rection of the
main traveller as I remember that. '

Mr. Horoate.—Who was thatt

\fr. Deaxs—Mr. C. W. Hudson, who had the charge of designing it.

AMr. Howgate.—Did the designing of the main traveller necessarily involve the
study of the details of erectiont

My, DraNB.—Yes, sir.

Afr. HoLoaTE.—Then it is probably from Mr. Hudson's familiarity with the
design of the traveller that he wes sentthere!

Mr. Deaxs.—He was sent there particularly because he had designed the traveller
in connection with the erection department.

Mr. Hotaare—How long did Mr. Hudson rcmasin there?

Mr. Deaxa.—I cannot give the dates. He remained there, as 1 remember, until
the traveller was erected and I think until they had actually handled some members
to be certain that it worked properly.

Mr. Horoate.—Was the design of the traveller made to suit the design of the
bridgeormthade.ignofthebridgemadetomitthedesignofthetnmﬂeﬁ

My, Drawn.—The designing end detailing of the bridge was worked along at the
sametimuthedesigninganddetaﬂingofthetnveﬂa:ndtheemﬁonmm
and the traveller was designed to handle to the best sdvaniage the members of thd
bridge s designed in deteil. -
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‘Mr, HoLgate.—In the design of the bridge did you at any period require to slter
the design of any of its details in order to suit the traveller?

" Mr. Deans.~I think not after the design of the traveller was once determined
upon, because the order of erection of each member of the bridge was decided upon
between the man who had charge of the details and the erection department, and
ti.erefore the details as they came out would agree with this rotation of erection, and
I cannot rewember an instance where the traveller was altered to agree with any
detail of design.

Mr. HoLoate.—I gatuer then from that that the general design of the structure-

and of its details was made largely with a view to the facility of erection,

AMr. Deans.—In our first study of the bridge we appreciated that the erection was
probably the most important part of the construction, and the designing of the bridge
was made to suit the facility of erection and the safety of the bridge during erection.
That was our principal motive in the design.

Mr. HorgaTE.—In determining the important details which you referred to, Mr.
PDeans, who were your assistants to whom you entrusted this work? ,

* + My, Deaxs.—Mr. P. L. Szlapka, designing engineer, Mr. Chas. Scheidal, assistant
engineer in charge of detail,

Mr. HoroatE—And you would be guided to some extent by their opinionsi

Mr. Draxs.—Only in the detailing of the membera to suit the methods of erection,
which had been determined upon by the erection department.

Prof. Kerry.~—As we understand it, then, the idea of erection was clearly kept in
view as one of the most important items in the whole bridge constructiont

Mr. Deans.—From the very beginning; yes, sir.

Prof. Kerry.—And the responsibility of that erection under yourself, or the
methods of erection under yourself, and the suitability of the bridge for those methods
of crection rested on three men: on Mr. Milliken, for the working plan, on Mr. Hud-
son for the general design of the traveller, and erection gear of that character and on
Mr. Szlapka to see that the detailing fitted in with the plans prepared by the erection
department., i ) . ) B S

Mr. Deaxs.—And immediately under him Mr. Scheidal._ _ . __

Prof. Kerav.—Immediately under him Mr. Scheidal?

Mr. DEANS.—Yes, sir.’ ’

Prof. Kerry.—Now, where would Mr. Hudson come in{ He is a man we have
not come across at all. To what department did he belongt )

Mr. Deaxs.—-He was at that time the sssistant engineer in the designing depart-
ment immediately under Mr. Sziapka. He is now consulting engineer in New York
with Prof. Merriman. - :

Prof. Kerry.—His would be a parallel position to Mr. Scheidal’s?

Mr. Deans.—Yes, in a different department of the company.

Prof. Kerrv.—Both reported to Mr. Szlapkal

Mr. Deans—Yes, both reported to Mr. Szlapka. .

Prof. Keray.—One dealing with the erection plan and the other with the per-

.manent plan?

Mr. Deans.—Yes, that is correct.

Mr. HoLoate~I thint you said Mr. Hudson was on the work during the com-
mencement of the erection of the steel worki .

Mr. Deans.—As I remember he remsined long enough to see the traveller bandle
its first heavy members.

Mr. HoLoATE—Wasg it then your intention to have Mr. Hudeon continue there?

Mr. Deans.—No, it was not our intention to have Mr. Hudson continue. As soon
as the part of the work he was particularly interested in in the office was completed
it was the intention to take him back to Phenixville.

Mr. HoroaTe—Then did he return to Phenixville?

Mr. Deans.—He returned to Pheenixville.
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My, HotgaTE—Was Mr. Hudeon a well qualified man to have ocontinved in the
erection of that structuret )

Mr. Deaxs.—Aas far as his ability was concerned he was a very able man, but it
was not necessary for him to discuse the details of erection and work up the method

of erection-to such an extent-as Mr. Birks did and therefore we substituted Mr. Birks - -

for Mr. Hudson as the permanent erection engineer on the work.

Mr. HoLgaTe.—Mr. Hudson, I believe, was a man older than Mr. Birks{

Mr. Deaxs.—Yes, sir.

Mr. HoLgsTE.—And had had a good deal of similar experience in other work!

Mr. Deans.—Mr. Hudson bad had a great deal of experience in the designing and
detailing of work; he had not had any special experience in the actual erection work.
1 mean by that actually being with the men and in contact with erectors; he had not.
had that experience.

Mr. Horgate.—Iaving a competent foreman, such as Mr. Yenser has beer
deseribed to be, was there further necessity for an engineer skilled in erecting on the
work{: We understand that Mr. Yenser was in complete charget :

Mr. Deans.—Yes, Well, we considered in sork of this magnitude it ‘was neces-
sary to have an enginecer on the ground in addition to the foreman, :

Mr, Horcare.—What we have in raind is, I think it is in evidence, that Mr. Birks
had, previously to this work, had no field expericnce in erection ¥

Mr. Deans.—That is not correct. )

Mr. Stuart.—I do not think that is in evidence ¢ ‘

Mr. Deans.—He had had experience. You eveii asked me to get a list of the
pleces where he had worked and I got it, at least I did have'it.

Mr. Horaate.—Have you got a further record of Mr. Birks’ erection work {

A\fr. Deans.—1I conferred with Mr. Milliken and I did make it up at the time, I
thought you wanted it the next day. I know-he was on bridges on the Southern Rail-
way which we were erecting, also on bridges on the Lehigh Valley and on the Read-
ing Railway.

Mr. HoLeate.~—Of course we ook upon the qualifieations of Mr. Birka gs a mat-.

ter-of rather great importance,—-—----- - Ry

Mr. Deaxs.—It is, very. , .

Afr. Horgate.~—And we would like you to meke it as clear as possible what your
estimate of his qualifications is, with a statement of-all the facts in connection with
it, that led you to that conclusion. If you want time to prepare that statement—

Mr. Deans.—I think I can give it to you in a very few words.

Prof. Kerry.—It would be better in the form of record {

Mr. Deaxs.—All right. .

Mr. HoLoaTE.—We could get that from Mr. Deans at a later date. We would
also like you to clearly explain your reasons for making the change from Mr. Hudson
to Mr. Birks. _ )

\fr. Deaxs—We never considered the question of leaving Mr. Hudson on tke
Quebec work longer than the erection of the traveller, and to be certain that it would
perform its work, because Mr, Hudson in many ways, was not as well fitted to act as
an erection engineer as Mr. Birks. We always had in mind that the permanent en-
gineer on that work should be Mr. Birks. His qualifications were so pronounced that
there was no question in our minds about appointing him.

Mr. HoLcaTE.—Considering the raagnitude of this work, was the question ever
considered by you of the appointment as resident engineer of a man who had experi-
ence corresponding in some degree to this work { o

Mr. Deans.—We felt that our interests were perfectly safe in the hands of the
force that we had there. ‘ '

Mr. HoLoATE.—So that that question was not considered?

Mr. Dpaxs.—That question never entered my mind. )

Mr. HoLaaTe.—And so far as the Phoenix Bridge Company was concerned, you
had fulj eonfidence in the men whom you placed in charge? ‘ '

’



s10 ROYAL COMMISSION ON UOLLAPSE OF QUEBEC BRIDGE

7-8 EDWARD Vil., A. 1908

Mr. Deans.—I had absolute confidence in the men in charge of that work.

Mr.. HoLaaTE.—And you would carry that full confidence to the extent of allowing
the men there on the work te act in the case of any emergency arisingt

Mr. Deaxs.—I should expect them to act in the case of any emergency where they
did not feel it was necessary te report the matter to the Pheenixville office,

Mr. HoLoaTE.—You felt that they were competent to know when an emergency
arose?

Mr. DeaNs.—Yes, sir, 1 did.

Mr., Horoate. Then, Mr. Deans, was your organization composed and carried

out or the assumption that emergencies would arise?
Mr. Deaxs.—We expected that they might arise during the construction..of that
work. : . _
Mr. HoLasTE.—And having that very thought in your mind, you reposed in your
staff the confidence you have shown{ ]

Mr. Deaxs.—The staff was the best that we could possibly secure, and we had
every confidence in them,

Mr. Honaate.—If we understand the organization correctly you even then had no
mian on ths work who would act in an emergency or who felt himself competent to
act in an emergency without consulting the office in Pheenixville? .

Mr. DeEans.—I cannot see how we could have improved on that organization and
taken care of an emergency any better except by moving the entire Phenixrille office
to the Quebec bridge. In other words, we had a force there that we thought could act
in any emergency that might arise, and in which they did not have time to a1uport to
the Phenixville office.

Mr. HoLoaTE—Were telephone communications of frequent occurrence between
the bridge and Pheenixville?

Mr, Deans.—They were of frequent occurrence, and we took special pains with
the manager of the telephone at this end and at our end to give us clear and good
service between our office and the bridge, but this service was often very poor and
very unsatisfactory. The managers at both ends were doing their best to improve it.

Mr. HoLGATE.—What was the first intimation that you received in connection with
any trouble reporkd from the bridget
- Mr. DEANS.—Wae received daily reports from the bridge which included all matters
of interest in connection with the erection, I suppose you refer to our first intimation
in connection with any trouble with the chords.

Mr. HoLoate.—Unless there was anything else? i

Mr. DeaNs.—There was nothing elst of any moment that I remember.

Mr. HoLGATE~—Was. the trouble confined to the chords?

Mr, Deans.—The serious report which we received about chords we received on
the morning of the accident.

Mr. Horoate—Had there been intimations of anything of like character before!

~ Mr. Deaxs.—The first report that we received regarding chords which have come
up in the i .vestigation here was in a letter dated August 6, which we received August
8. This referred to the fact that one of the centre ribs did not line up in the con- -
nection betwcen 7-L and 8-L of the cantilever arm, and contained a suggestion by
Mr. Birks to put in a diaphragm at this point. We received word from Mr. Cooper the
same day that he had a similar report and that he did not approve of that method,
and we had co-respondence back and forth, the matter not being settled exactly what
would be done at that joint until the day of the accident.

Mr. HoroaTe—Then what was it decided to do at that joint?

Mr. Drans.-—Nothing was finally decided; it was not considered a matter that
demanded immediate attention, and Mr, Cooper had not deternined exactly the manner
in which he wanted it corrected. . . .

'Mr. HovroatE.—Do- I understand, then, that Mr, Cooper disapproved of the sug-
gestion made by, I presume, Mr. Birks?
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- Mr. Drans.—%es, he thought that there might be . .me better way of holding
that rib than that suggested by Mr. Birks, N

Mr. HorLaaTs—But up to the 29th of August he had ot made up his mind?

Mr. DraNs.—No, the correspondence had not come to a conclusion between our-
office and the field and his representstive in the field and his office.

Mr. HoLaATE.—What position did you take in the mzttert

- Mr. Deaxs.—Mr. Cooper in his correspondence thought that pussibly the chord
had been bent in either handling or in ereciion or during transportation. We took
the position that no doubt that chord was in exactly the position in which it left
Phenixville, and that it merely was necessary to bring it in line and hold it there,
and we thought that Mr. Birks’ suggestion wes a good one.

Mr. Horaate.—Then do we understand that the change took place in that member
after it was placed in the bridge? :

Mr. DEaNs ~—I think not. There were a number of other cases similar to this, but
nct as great in deflection which Mr. Cooper had passed upon and settled himself
without any reference to our office.

Mr. HorGATE—Previous to thial _

Mr. DEANS.—Previous to this, I understand, and possibly subsequent, too.

Mr. HoLoate.—Were they reported to you by Mr. Birks?

Mr. DEANs.—They were not reported to me by Mr. Birks.

Mr. HoraaTe.—How did you ascertain that?

Mr. Deans.—I understand that from Mr. McLure. -

Mr. HoLoATE—Were there any other matters reported between August 8 and
August 291

Mr. DEANS.—Nothing of importancet

Mr, Horaate~Until the 20th{

Mr. Deaxs.—Until the 29th, in a letter written by the field here on the 27th.

Mr, Horaarz.—Signed by Mr. Birks?t .

Mr. DEaNs.—Signed by Mr. Yenser, inclosing a letter from Mr. Birks.

Mr. HoroaTE—We have had information from Mr. McLure in evidence, Mr.
Deans, with regard to the subject under discussion on the 27th, 28th snd 29th August.
Do you remember if that information conveyed by Mr. Birks is subniantially the same
as has been brought here by Mr, McLure with regard to the coudition of the members
referred tof

Mr. STusrT.—-We have copies of the letters.

Mr. HoLeaTE.~—You have handed in a copy of a letter of August 27 from Mr.
Yenser, copy of a letter of August 27 from Mr. Birks, and also copy of a letter from
Mr. Birks of August 28. You have the originals in Phenixville?

Mr. DEANS.—We have the originels in Phenixville, and these copies were made
from the copy-book here.

Mr. HoraAaTE—Ae to Mr, Yenser’s letter in which he speaks of 9-R and L, what
have you to say$ :

Mr. Deaxs.~—It should be 9-R and 8-R.

Mr. HorLaaTe.—You think it is simply an errort

Mr. DEans.—An error in typewriting.

. Mr, Horaare—An error in typewriting?

Mr, Deans.—His was a typewritten letter.

Mr. HoraaTe—And Mr, Birke’ references are correct in his letter?

Mr, Deans.—Mr. Birks’ references are correct.

(Letters put in, filed, and marked Exhibit No. £8.) -

Mr. Horeate.—Do you remember what time you received the letters of August 271

Mr. Deaxs.—I think, as I remember, they were received in the usual Quebec mail
about 9.20 or 9.30 on Thursday morning, August 29, :

Mr., HoLaaTE.—When did they come to your attentiont
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Mr. Deans.—Immediately on their arrival in the office.

Mr. HoLaaTE—Can you tell us what action you took?

Mr, DEans.—I immediately called in consultation Mr. P. L. Szlapka, the design-
ing engineer; Mr, William H. Reeves, general superintendgnt of the company, and
Mr. E. L. Edwards, inspector of the Quebec Bridge and Railway Company.

Mr. HorasTeE—What was the result of the consultationt »

Ar, Deans.—The result of the consultation was that we considered that thero.was
no immediate or possible ultimate danger in that condition, and that we should call
up the field and so advise them. I had Mr. Milliken do this over the ’phone about
ten o'clock or 10.30, and I heard him from the adjeining room talking to Mr.
Yenser on these lines, and when he had finished talking with Mr. Yenser I told Mr.
Milliken to call Mr. Birks to the ’phone so that I could talk to him, and I had a
conversation with Mr. Birks on the subject.

Mr. HoraatE.—What was that conversation with Mr. Birks{ i

Mr, Draxs—I first asked Mr. Birks if he had made any further examination of
the chords, sketches of which were sent in his letter of the 27th. He said: We have
been watching it—we have watched it all day yesterday, and there has been no fur-
ther movement in the chords. Ie also said that he had examined the lattice and
battens, and they showed no signs of yielding, the rivets were tight, and he also said:
Since writing you that letter we have made a further examination, which satisfies
us that cither the entire bend or the whole bend in this chord was in it at the time
of ercction. We found that the large splice plate which was riveted up in June has
shown no signs of movement or action, either in the riveting or the plate since it was
erected, and as there had been more than three million pounds added sinee June he
felt entirely satisfied with the condition of the chord, and it was entirely safe to pro-
coed with the erection. 1le said: We have moved the traveller and have gone on with
the erection. I asked him if he had reported this to Mr. Hoare, and he said yes, he
had and that Mr. Ifoare had been there during the day in which this examination
was made, .

Mr. HoLoaTe—Were any further instructions given by you to Mr. Birks at that
time over the telephonet !

Mr. Deaxs.—I simply told Mr. Birks to wateh the chord, see how it behaved, that
we were going to receive a visit from Mr. McLure, that he had seen Mr. Cooper in
New York, and then we would decide what was to be done.

Mr. Horaate—Did Mr. Birks, in that conversation, report that he had made any
further measurements than those referred to in his letter?

Mr. Desxs.—T assumed that he had made a very careful examination of these
chords, because he told me distinctly that there had been no movement in the chords.
I assumed that he did something of that sort.

Mr. HoLeate.—Did Mr. Birks leave any record of any further measurement that
he made? .

Mr. Deans.—IThis letter that he wrote to us, the letter of August 28, is the letter
that he referred to.

Mr. Horgate-—Is that the last record that Mr. Birks left in regard to these
troubles?

Mr. Deans,—It is the last record that he left regarding these chords.

Mr. HorLaaTe—Were you satisfied, Mr. Deans, with the evidence of Mr. Birks as
to the condition of those members when they were placed in the structuref

Mr, Deaxs.—I think that Mr. Birks’ conclusions as to the condition of that chord
when ?t was placed in the structure grew out of the fact that in all his travels over
the bridge he had not noticed it, and the riveting being made in June of a very large
plate and showing no signs of working since June.

Mr. HoLoaTE—You refer ncw to which platet .

Mr. DE-ANS.—-—The spliced plate between 8 and 9 1., anchor arm chord. He reached
the conclusion that the chord had at least a considerahle portion of this wave in the
webs when it was erected.
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Prof. Garsrarri.—That was in Junet

Mr, DeaNe~June, 1907,

Mr. Holaate.—In view of the evidemce that we have that Mr. Kinloch, Mr.
McLure, and, I think, Mr. Olaik, remember the condition of that chord as it was put
into the bridge and that Mr. Kinloch, Mr. McLure and Mr. Olark had communicated
their knowledge to Mr. Birks, do you think, Mr. Deans, that Mr. Birks’ information,
as given to you, was correct?

Mr. DEans.—T think the condition in which that splice was at the time Mr. Birks
wrote that letter of August 28, and the fact that it was riveted in Juune and that
3,000,000 lbs. of material were added, warranted Mr. Birks in believing that he had
an actual fact before him to lead him to believe that there was some berid in that
chord at the time it wee riveted, notwithstanding that these three men thought it was
absolutely straight.

Prof. Gawsuarri—Do you mean 3,000,000 lbs. of material added tc the bridge?

Mr. DEANS.—I mean to the bridge. I think he bad the right to believe that there
was soms bend in the chord at the time it was erected.

Prof. Krrry.—Then, as far as you know, Mr. Birks had no positive evidence in
reaching his conclusion and his conclusion was based upon argument from the appear-
ance of the chord on the date at which it was riveted.

Mr. Deans.—Yes, his conclusion, I have no doubt, was reached due to the fact
that the spliced plate was riveted at that time: that the bend of the chord extended
to the splice, under the spliced plate, and that none of these rivets showed any signs
of working since that splice was made. and I think he had no other absolute evidence.

Mr. HoroaTe—Then, Mr. Deans, in discussing the subject of Mr. Yenser's letter,
and of Mr. Birks’ two letters with Mr. Szlapka and the others, what considerations
weighed with you in deciding you to instruct Mr. Yenser and Mr. Birks as you did?

Mr. Deans.—Mr. Szlapka took about half to three-quarters of an hour to deter-
mine the loading on that chord, and he found that the chord was receiving about
three-quarters of its -total-lcad. Then, I had Mr. Edwards in to question him

in regard to his notes of inspection as to how these chords left the works, and X found = -

that in a nnumber of instances the chords had waves in thir webs, but the exact
amounts he did not have in his note-book., I also had the general superintendent of
the works and he remembered the same facts. We then came to the conclusion that
while it was a matter that would ultimetely need to be straightened up, the same na
other matters, it was not a matter of any immediate serious note, and krowing at that
time that we were going to have a conference with Mr. Cocper and Mr. McLure. we
waited for our final action until after that. As I remember, that was what was in our
minds at thz time.

Mr. HoLaaTE—What was the last progress report that you had had from the field
prior to the receipt of the letters you have put in—Exhibit No. 88%

Mr. DEANs.—On August 23 and 24 elovations, alignment, position of msain post
and end post were sent us from the field, and indicated to us that the entire structure
was behaving s we expected from our figures and design, and it was so satisfactory
and complete that I wrote to the foreman acknowledging the receipt of this report of
August 268, three days before the aceident, indicating the satisfactory condition in
which this entire structure was at that time to Sur mind. T have the original of that
letter here to hand to the Commission. :

Mr, HoroaTe.—Would you read the Jetter and we will put it right in the evidence?

Mr. DEANs (reading):

- PrueExixvinie, PA.,, August 26, 1907,
B. A. Yexser, Esq,
New Liverpool, P.Q., Canada.

Dear Sir,—Referring to your field report No, 19, we know you will be interested
in learning the check figures of the office. ’ -
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The field make the elevation. Office.
Bottom of P-1, average 103”7 183", :
Foot of T-0-0, average 2518”7 241", : :

There must necessarily be some discrepancy between the office figures and the
actual facts existing in the field. In the single case of weight of the wooden floor,
assumed by the office, at 1,500 lbs. per lin. foot for entire floor, up to and including
Jast panel erected, is no doubt tco much, and therefore it is natural that the office
results should be lower than the actual figures found in the field. This all is a very
satisfactory check.

Yours truly,

JNO. STERLING DEANS,
Chief Bngineer,

P. S.—We will not need any further measurements for longitudinal position until
we come to the centre post.—J. 5. D,
(Letter put in, filed and marked Exhibit No. 59.)

Mr. HorgaTE~~You say that you expected Mr. McLure ou the 290th. What time
did he arrive at Phenixville?

Mr. Deans.—After our talk with Mr. Yenser and Afr. Birks over the ’phone on
the morning of August 29, at about 10.30, 1 went to Philadelphia on the 11.09 train
and returned to Phenixville about three o’clock. Either then, or immediately there-
after, I received a message from Mr. Cooper'’s office advising me that Mr. McLure
would be at our office at five o’clock. I then advised Mr. Szlapka, the designing engi-
neer, and Mr. Milliken, superintendent of erection, to come iato the office and await
Mr. McLure's arrival.  He reached there at five o’clock and reported his meeting with
Mr. Cooper, and I asked him if Mr. Cooper had given him any further instructions,
and he said no; he evidently wanted to look into the matter further. I asked bim
if he made any figures over there, and he said no, there was not time,

Prof. GaLBraiTH.—If he had made any figurest

Mr. Deaxs.—Any caleulations.

Prof. Gausrartn.—If Mr. Cooper had done so?

Mr. Deaxs.~—He said no, there was not time; he had just told him to go to
Phenixville,

Mr. Horaate.—Up to that point had there been any communication between Mr.
Cooper and Phenixville that day?

Mr. Draxs.—Just that message—the message that Mr, McLure has put in eractly
—-I have not a copy—-advising us that Mr. McLure would be there.

Mr. Horaate.—There was no telephonic communication?

Mr. Deans.—No telephones, no other messages and no latter.

Mr. HoLgaTE.—Yest .

Mr. Drans.—In this discussion Mr, McLure said that he had received & message
from Mr. Birks advising that he had made further investigation of the chords and
referring to a letter which he had written which would reach Phenixville on Friday
- morning. Qur discussion was stopped probably quicker than it otherwise would have
been to await the receipt of that letter. '

Mr. Horoate.—Is that letter in evidencet

Mr. Deans.—It is dated August 28.

Mr. Horoate—And it forms part of Exhibit No. 681 —_—

Mr. Deans.—Yes, sir. Mr. McLure left the office, I think, about half-past five,
and fifteen minutes after he left we had a call from Quebec which we could not
understand well, and it took Mr. Waitneight with all his efforts at this end and our
efforts, through the manager of the telephone company at our end, to get any word
from Quebec up to about, as I remember it, ten minutes after seven from a quarter

of six. That is when we were advised of the wreck. ‘
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Prof. GaLerarri.—From a quarter past five? .

Mr, Deans.—We had a call from Quebec about a quarter of six. "It was so poor
that Mr. Milliken, who went to the ’phone, could not understand what was said, Mr.
Waitneight tried, and as he was not able to get the connection, I called up the manager
from our end to try and get the connection, and it took #ll ten minutes after seven
to get word, as I remember it.

Mr. HoLoate~~In the conference after Mr, McLure arrived did you arrive at any
conclusion

Mr. Deans—DNo, sir, the discussion was not completed.

Prof. GaLBraITH.—You were expecting this letter?

Mr. Deans.—Expecting this other letter which would contain some important
information next morning.

Mr. Horoate.—Has there been any communication from Mr. Cooper to the
Phenix Bridge Company since the occurrence of this accidenti

Mr. Deans.—No communication whatever.

Mr. HoroaTe.—Has there been any communication at all from Mr. Cooper bear-
‘ing upon these featuresi )

Mr. Deaxs—No communication. These (referring to three bundles of blue
prints) are Mr. Birks’ own notes.

Mr. HpLGA'rE.—Will you put that.in, and say in your own words what it is?

Mr. Deans.—The small blue print note-book entitled ¢ Notes fo. erecting Quebec
Bridge, containing 77 pages, and also blue print (pages 1 to 5), being notes covering
erection of main traveller, are notes covering all details of erection, and were those
used by Mr. Birks, erection engineer,

Mr. HoLoaTE—Do I understand that this is the actual copy used by Mr. Birka?

Mr. Deans.—This is the actual copy used by Mr. Birks on the work. These were
the instructions issued from the Phenixville office for erection purposes.

(Blue prints put in, filed and marked Exhibit No. 60.)
Witness retired.

Mr, MILLIRKEN re-called.

Mr. HoraaTe.—We asked you, Mr. Milliken, for a statement indicating the con-
dition of each riveted joint as it existed on August 29. Have you been able to get
that? -

Mr. MiLugeN. This (producing paper) is a statement showing the condition of
the field riveting up to August 29, on the anchor and cantilever arma.

Mr. HoLgate.—And in so far as you know, it is complete?

Mr. MiLLIREX.—Yes, sir; that is prepared by Mr. Kinloch and Mr. McLure and,
in so far as I know, it is complete.

Mr. HorLuaTE.—You have been over it?

Mr. MILLIKEN —Yes, sir.

Mr. HoLgaTE.—And from your knowledge of the work you believe it to be correct?

Mr. MILLIREN.—Yes, 8ir.

Witness retired.

Mr. McLURE recalled.

Mr. HoLGATE.- -Are you femiliar with the document that Mr, Milliken has just
‘put in? .

Mr. MoLure.—Yes, I made it out.

Mr. HorLaaTe—And it is correct?
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Mr. MoLure.—In so far as T know it is; to the best of iy knowledge, it is correet.

Mr. HoLgaTE.~Is this the best mformatwn that is available at the present time
on this pointi

Mr. McLere.—It is the best information that is available, unless Mr. Kinloch
knows of some corrcction to add to that.

Witness retired.

Mr. KixrocH recalled.

Mr. Horcate.—Are you familiar with the statement put in by Mr. Milliken in
regard to the condition of the riveting on August 20%

Mr., Kixrocn.—Yes, sir.

Mr. Horaate.—Is it correct?

Ar. KivLoci.-—Yes, to the best of my knowledge.

Mr. Horaate.—Ts there any means of getting more accurate information than
this statement contains?

Mr. Kixroct,.—No, sir.

(Statement put in, filed and marked Exhibit No. 61.)

Witness retired.

Alr. MILLIKEN recalled.

AMr. HoLeate—Mr. Milliken, have you the information that we asked for that
would indicate the pesition of the locomotive and the cars, the traveller and any
material for ercction, or any material to be erected that was on the cantilever span
on August 291

Mr. MicLikeN.—T have information gained from those whe were at the bridge or
on the bridge on August 29,

Mr. HoLoate.—Do you believe it to be correct?

My MiLLikEN=Yes, 5ir. -

Mr. Horcate.—Could you compile thnt and put it on a dlagram 80 that we can
unaerateard the actual location of these weights 1

Mr. MiLuikeN.—Yes, sir.

Mr. Horeate~—Will you do so?

Mr, MiLLIKEN.—Yes, sir.

Mr. HoLoaTE.—I thought it would be in time 1f we had that in complete form
when we were discussing the matter with Mr., Szlapka

Mr. MiLLiken.—All right, sir, I will get it in more complete form by that time.

Mr. HorLgatE.—Are there some other matters that you want to bring up?

Mr. MiLikeN,—Nothing except the shell that was damaged in the wreck on the
Delaware and Hudson Railway.

Mr, HoLoATE.—~Will you explain what the shell ist

Mr. MirLikex.—Tt is tne shell or shield covering the bars on the anchor pier.

Mr. HoraaTe—As part of the framework of the structuret

Mr. MiLuikeN.—No, sir, entirely independent.

Mr. IoreaTE.—So that the accident that you refer to could have no effect on the
structure itself?

Mr. MiLLIREN.—None whatever. It is just simply a shell covering the anchor
bars, and is rather an ornament to the end of the bridge.

Prof. GALBRAITH—An architectural feature and not en engineering onef

Mr. MiLukeN.—Yes, eir.

Prof. GaLBrarrH.—You might say what the accident was.
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Mr. MiLLIKEN.—It was simply the bending of one or two panels of the lacing
between the plates that comprised the shell. - :
brid M;, HoLoAaTE—As a matter of fact, were they repaired before it was used in the

ridge

Mr. MiLLikex.—Yes, sir. I have some correspondence in connection with the
accident to the shell, copies of which I will leave with thé Commission.

Mr. HoLoATE.—Are there any other correspondence or lettere ,ou have bearing on
the accident?

Mr. MiLLIKEN.—No, sir.

Mr. HoLaaTE—We would like to go through that letter-book between the office
and the bridge and see if there is anything thete of interest, Mr. Stuart,

Mr. STuarT.—We will hand it to you. I do not want to deposit it for reasons I
have already explained, but if there are any letters you wish to be put in we will put
them in. Mr. Deans is at the hotel, and he will hand it to you.

Witness (Mr. Milliken) retired.

Mr. CupworrH recalled.

Mr. HorcATE—We asked you for some information yesterday, Mr. Cudworth.
You might just put in as Exhibit No. 62 those three papers (refcriing to papers pro-
duced by Mr. Cudworth), and describe what they are. :

Mr. Cupwort.—The first sheet is a sketch showing the method used in measur-
ing between the anchor pier and main pier gouth anchor arm on September 17, 1807.
The next sheet is a plan showing the location of the 24-inch pins on September 27,
1905. The third is a photograph showing the progress of erection at the close of the
season of 1906,

(Sketch, plan and photograph put in, filed and marked Exhibit No. 62.)

Prof. GaLsrartii.—I think you were asked to make a statement regarding the
delicacy of your instruments on this work. You are going to get that?

Mr. CupworTi.—Yes, sit. 1 also put in additional wind records to be added to
those already deposited and marked Exhibit No. 5.

~Witness retired.-- - e

Mr. Hoarg, recalled. ‘ -

Mr. Horaate—In going over the evidence from yourself, we thought we came
across some inconsistencies, and having spoken about these matters, and having sug-
gested to you to read your own evidence over again and that some other matters would
probably appear to yourself, we would like to know what you have to say in regard
to those points that were brought up, and if you would just make a statement cover-
ing any matters that may appear somewhat inconsistent in your evidence, we would
be glad to have it. N

Mr. Hoare.—I found on further examination that I had made certain misstate-
ments as to dates—what I did on certain dates previous to the accident. Having
referred to certain notes and having further referred to the matter, I have put the
facts, which I think are quite accurate, in writing. May I read iti )

Mr. HoroaTE—Kindly read it?

Mr. Hoape (reading).—The first information of the deflection in chord A-9-L
was received by me on Tuesday evening, when Mr. McLure called at my house with a
sketch of chord A-0-L anchor arm.

. I thought the matter important, but not serious, and gave instructions that a
thorough examination of the bridge should be made—particularly all chords, posts,
laterals and main pier, and to take levels to the main pier.
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On Wednesday morning I went out to the bridge, and Mr. McLure and Mr. Kin-
loch reported that they had examined all the chords, Mr. McLure the upper ones and
AMr. Kinloch the lower ones, and that none of them showed any departure from the
normal except A-9-T, anchor arm and 8 and 9 cantilever arm, and that no change had
taken place in any of these. Thley further reported to me that the lacing on A-9-L
was not otherwise affect:d than being strained, when tested with a hammer—that the
posts were in perfect order and showed no sign of strain—that the diagonals were
normal. I also asked if they were certain that all other chords were in line and if
any lower laterals were deflected or showed signs of anything being wrong at connec-
tions with chords. Mr. Kinloch rcplied that he had inspected those parts, and that
everything was O.K.

It was also reported to me that the levels of the bridge had been taken by Mr.
Cudworth and that these levcls were in exact accord with the theoretical calculations
as to what their p-sition wou'd be when carrying its then load.

These facts satisfied me that there was no real danger, and in fact the idea of
danger did not enter my head. : .

I thought the matter imyportant, as possibly requiring repair, and inviting possible
delax, but the idea of a possible collapse of the bridge never crossed 1y mind.

T have been asked to give an exact statement of my movements from Monday
the 26th to Thursday the 29th of August, incluosive. After the most careful thought
and examining all records which T could lay my hands upon, I find the following to
be the facts: ;

Monday, August 26.—In office at Quebee.~Called McLure on the telephone to
know what was taking place at bridge. Answer received that on account of searcity
of men there w:s no ercction that day. In the afterncon I went to Cap Rouge. '

~ Tuesday, August 97.—Yn office all day preparing for annual meeting, } .Lure
called me on the telephone at 4.30 p.m. to say that he would sce me that evening, as
he had something special to discuss.

Wednesday, August 28.—1I spent all day at the bridge, arriving about 10 to 10.30
am., leaving there at about 4.30 p.m., when it was reported to me before leaving that
no change whatever had tiken place in chord A-9-L nor in any part of the bridge. 1
felt no anxiety about the bridge.

Thursday, August 29.—I was in the office until 1 p.m. I went out to Cap Rouge
and spent the afternoon there. I reached home sbout 8 p.ra, when I heard of the fall
of the bridge. During the afternoon I received the telegram from Mr. Deans that
the v:nd in chord was of long standing, which somewhat strengthened my confidence.

Mr. Sruart.—I think Mr. Hoare ought to add there that that was a misunder-
standing on his part and that the chord referred to was the chord in the cantilever
arm.

Mr. Hoare—This telegram is already in evidence. I did not understand that
it referred ‘o0 the other chord until he came here.

- In answer to Mr. Kerry respecting events that happened on the 20th of August,
Mr. Kinloch called me up about 9 a.m. to say that no work was in progress on account
of a man being killed, and wished me to convey the information to Mr. McLure at
the hospital and tell him not to worry about getting to the work that day. Mr. Kerry
asked me to especially account for what took place on the 20th, and at the time of
.ny evidence yesterday I was rather vague about it.

Mr. Horoate—You stated in evidence yesterday that you did not personally
examiné chord No. 9-L. Have you any explanation to account for this!

Mr. Hoare.—Having full confidence in Messrs. McLure and Kinloch, I depended
entirely upon their investigation and measurements in all matters of that kind. To
personully reach that chord it would be a great physical effort attended by a consider-
able amount of danger, unless one was in duily practice in doing that kind of work.
The inspectors were there for that special purpose, and if T had to climb to look at
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every detail on the bridge I might just as well have been an inspector myself and
their services would not have been necessary. My work was more general in looking
after the company’s business and seeing that the work was being earried out according
to contract and specifications and that inspectors on the work and at Phenixville
were fulfilling their various duties from time to time and giving me the necessary
information required for the proper conduct of the work and for its monthly estima-
tion for progress payments, '

Mr. HoLeaTe.—Were these progress payments made upon your certificate, Mr.
Hoaret : :

Mr, Hoare.—Yes, sir. )

Mr. HoLoaTe.—Was there any inspection on the part of any other authority before
these certificates were made payable? o

Mr. HoaRE.—A Mr. Tomncy represented the government at Pheenixville,

Mr, HoLaaTE—Who represented the government at the Quebec bridge ?

Mr., Hoare.—{Mr. Johnston. )

Mr. Horoate.—All T want to know is whether Mr, Tomney’s and Mr. Johnston’s
certificates were required to make your certificates payable, that is the only point I
want.

Mr. Hoare.—No, they did not come to me; *heir certificates were necessary for
the Dominion government to check mine.

Mr. HoLaaTE—Their certificates were necessary for payment to the Phenix
Bridge Company { :

Mr. HoaRe.—Yes, sir.

Afr. HoLoatE—That is the way you understand it?

Mr. Hoare.—All right.

The Commission adjourned to meet in Ottawa on Thursday, September 26.

SUPPLEMENT 710 MR. DEAN'S TESTIMONY.

'yvesec, Sept. 27, 1907.

Mr. Deans, by direction of the Commission, dictated the following general descrip-
tion of the methods adopted in the designing and erection of the Quebec Bridge, to
be considered as en addition to his sworn testimony:

Study.—When the construction of this bridge was first considered in detail it

was soon appreciated that the erection would be by far the most important item of
construction, and that upon the success of this feature of the construction the safe
execution of .th~ work would be dependent. In this connection studies were made of
_what had been lone in the past in the erection of cantilever construction and after
careful considera ion it was decided that a departure from the plans pursued in pre-
vious works was necessary to ensure absolute safety. The preliminary studies and
prepatration of these plans engaged ‘*he labour of eight to ten engineers and draughts-
men for the greater portion of three years.

Shop Details.—In designing the details of the structure all conuections and field
details were designed to facilitate the erection anc to ensure safety in this part of
the work. This feature was carried out without regard to the.shop cost, it being
thoroughly appreciated that cost must not enter into this consideration. To this end,
double @in connections were made at panel: points and the riveted connections were
80 arT: as to make it possible to complete a penel in its entirety before proceeding
to the erection of the pext panel. Details were so arranged. that as each panel was
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completed the bracing, both upper and lower horizontal bracing and the transverse
bracing could be put in complete.

False work.—The anchor arm span, 500 feet long, about 96 feet deep at the shore
end and 315 feet deep at the main pier, being a frama with its long members, at the
time of its erection materially different in length from what they would be in the
finally completed structure, made it necessary to erect this anchor span ss a frame
broken at principal joints. To make the erection of this frame possible it was neces-
sary to set it upon false work that would not settle appreciably under load and that
would make the jacking of pin centres to fixed points eesily possible. This considers-
tion, in addition to the further consideration of avoiding all risk of accident by fire,
decided us to adopt steel false work to support the metal superstructure. The only
wooden false work used being the central portion, temporarily required to carry
stringers and tracks for the running out’ of 1artorial and metal for erection, This steel
false work was founded upon a grillage of three to five layers of heavy planed timbers
st to exact levels by instrument. Before placing these timbers we had the found-
ation examined by expert foundation engineers. T.L- care exercised in the placing
of these foundations led to excellent results, no seftiem nt of any magnitude oecur-
ring during the erection of the anchor span. Immediately under the lower chord at
panel points steel blocking was placed, resting on the top of the false work, and this
blocking was so designed that the panel point could easily be raised or lowered by
means of jacks. The blocking was also arranged so that movement longitudinally
for temperature changes, etc., might readily take place, without distorting the trusses.

Travellers—The principal departure from previous practice was in the style of
- the traveller. In the past engineers have used what is called an-inside traveller run-
ning between the trusses and resting directly upon the floor system. This style travel-
ler prevented the complete erection ot each panel including the bracing, before the
traveller is moved ahead. For this very important reason the traveller used at Quebec
is what is called an outside traveller, completely enveloping the entire frame work
and resting upon the false work during the erection of the anchor arm and upon
extended contilevers of beams hung from lower chord pins, during the erection of the
cantilever arm. This style of traveller, while much more expensive, made it posaible
to complete each panel in order, including all bracing, insuring absolute safety. For
the erection of the suspended span a smaller traveller running upon the top chords of
the span was used. This traveller also permitted the complete panel to be finished
before moving ahead. The rigging of the traveller called for hoisting blocks, sheaves,
shackles and engines far beyond what had been used before und actual tests of all of
these features were made and all were carefully designed iu our engineering office.
The travellers themselves were designed and figured with the same care as the perman-
ent structure and also received the same careful inspection in the shops and the same
high grade of material was used in their construction.

Power—slareful consideration was given to the power to be used and it was
finally decided to adopt electric power. This reduced the risk of fire and also was
considered raore relisble in view of the erection running into the winter at the end
of the ~ . The electric power was used not only for the four 125 horse-power

Poiv‘e wain traveller and the two 55 horse-power hoists on the smaller traveller,
! » engines used on the structure, snd it wea also used to run ocom-
v - ag, reaming, drilling, &c., eliminating the use of fire upon the emtire
str a the exception of rivet-heating forges. This eléctric power was used
more - .vely in this structure than in any previous work and demonstrated its

sup riority over steamn. The electric power was obtained from the Canadian Electric
Co npany—it being delivered at a substation at bridge in 2,900 volt alternating cur-

rerit and then transformed by 175 k.w. generators to 550 volt direct current for use in
_m>tors on the structure. :

Erection appl"'ancu.-—’l‘ha magnitude of the work and the sire of the members,
running as they did, up to 100 tons, made it impossible to use the ordinary methoda
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of handling, and, therefore, we designed in advance erection appliances for the hand-
ling of all members, with complete plate, angle, and pin connections with the hoisting
block shackles. These appliances received not only the consideration of the erection

t. but were carefully checked up by the designing department and not a
single one developed uny sign of weakness during the erection of the work.

Storage yards.—To ensure continuous erection and avoid any delays incident to
wrecks in transit, &c., storage yards were established near each end of the bridge.
These yards were 67 feet wide and about 1,000 long, served by two 65 horse-power
clectric cranes. Thesc storsge yards were capable of holding about 12,000 tons of
material and also afiorded sufficient rooin for assembling eye bars in complcte panels
ready for erection and also for the attachment of appliances to other members in
advance of their being forwarded to the bridge. )

Erection programme—To eliminate as far as possible the necessity of the
tion foreman using his judgment in connection with the erection, a programme Was
made out in the office & year or 80 in advance of the actual work being done and was
made out by the erection department, working in conjunction with the engineering
department, fixing in every detail, every operation of the traveller and the hoisting
apparatus, and defining to the minutest detail how the attachments should be placed
and attached, and how the material shouid be loaded on the cars at the storage yards.
This programme also gave it detail the sets of hoisting falls which should be attached
in bandling each member, how each member should be raised from the car and how
it should be lowered into place and connected. All of this programme was indicated
in clear terms in blue prints, furnished to the general foremen, assistant foremen and
engineers. These instructions covered every operation from the placing of the first
member to the completion of the entire work, and it included every member on the
bridge. It is a matter of the greatst interest to know that this programme was
found to work perfectly and with the experience gained on the south side, very few
and only minor alterations were made in conuection with the work on the north side.

Special features.—Deflection diagrams and diagrams giving the position of all
pin points, alignment, position of main and end posts were made by the field engineer
and records sent to the office at Pheenixville, and to the consulting engineer, and after
the moving of the traveller from panel point to panel point, during the entire work.
A United States weather bureau standard wind gauge with electric registering ap-
paratus in the office was used to keep a daily record of wind velocities. Thermometer
readings were also taken and records each day. The movement of the trusses under
varying degrees of temperature were also noted and recorded.

Field organization—In sddition to the regular field erection force which con-
sisted of a general foreman in charge of the eutire work, aseistant foremen at the
travellers and storage yards and in charge of riveters and false work, two engineers
of special fitness for their work were kept at the bridge during the entire construction,
one enkineer having full charge of all instrument work and one engineer having
whole charge of all matters in connection with the power assembling and handling of
members, the proper attachment of all appliances, the proper bolting and riveting of
all joints, including bracing. Both of thess engineers were technical advisers to the
general foremsn. There was also & msster mechanic (Mr. S8amuel Oaks, who sur-
vived) on the work at all times and an electrician (Mr. Britton).

Results.—The first metal was placed in position on the anchor pier July 22, 1905,
From that date to August 29, 1807, not a single acciaent of any kind occurred to the
hoisting apparstus or in the handling of any material to the bridge or in erecting it
in place. There were only five fatal casualties. during the entire time, and each of
tKeso casuslties was the result of the individual sction of the man.

t
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FIFTEENTH DAY.
Otrawa, Sept. 26, 1907
The Commission met in Room 16, House of Commons, at 3-p.m.

Mr. CorLvawoop ScHreiper, C.ALG., sworn,

Mr. HoreaTE—Up to what time were you Deputy Minister and Chief Engineer
of the Department of Railways and Canalsi

Mr. ScureiBER.—What time did I cease to bel

Mr. HoLGaf..—Yes.

Mr. ScHREBER.—On the 1st July, 1905.

Mr. Horcate.—How long did you occupy that position up to that timet

Mr. ScugreiBer.—Since December, 1592, T think it was or 1893. It was 1892, 1
think.

Mr. HorgaTE—You would be familiar with all the business that was done in
connection with the Quebec bridge?

Mr. ScureiBER.~It all passed through my hands.

Mr. Howeate—We would like to have just a concise story of the connection of
your department with the Quebee bridge. You could just give us that and then, at
the proper places, put in any documents that will illustrate the matter. Then we ean
follow it through consecutively in the evidence.

Mr, ScureiBEr.—You wish to begin from the approval of the plansf{

Mr. Horeate-—Yes, from the inception of the idea.

Mr. ScuremEr.—The gencral plan of the bridge was approved by order in council
of May 16, 1898. (Referring to Exhibit No. 2).

Mr. HoLoaTE.—What nccessitated the approval by order in council at that time,
Mr. Schreiber? s b

Mr. ScuRemBiR—The government had granted a subsidy to the bridge of a
million dollars.

Mr. HoraatE—Do you remember the date of the grant of the subsidy?

3r. SoHRRIBER.—No, I do not.

AMr. HolGATE—At any rate the granting of the subsidy then was previous to tne
submission of the plan for the location of the bridge? ]

Mr. ScHRE®ER.—So0 far as the location is concerred, that is a matter that gffects
the navigation of the river and for that reason the plan would have to be approved:
that is the general plan. That is one reason, and other is, as I say, in regard io
the subsidy. ’

Mr. HorLgaTe.—After the approval of the location under the order in council, what
was the next watter that’came up? ’ v

Mr. ScureBER.—Then a contract was entered into under the Subsidy Act and the
work proceeded. Month by month I had it examined by an engineer to see what
quantity of work had been done and the value of the work upon which the subsidy
was based, and on my certificate the payments were made for subsidy.

Mr. THoLoaTE—Did the Quebec Bridge Company submit to you their general
specifications?

Mr. Scuremer.—I think so, yes.
Mr. Horsate.—\Was that in the same year, 13681
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Mr. ScErEmBeR.—I think they subm’ited one in 1803—I am nct sure, but I think
g0. They cerlainly did when tb:y entcred into that contract in 1808,

_Mr. HoLoaTE—T have & note bere that on Aug. 31, 1898, you edvised the Quebec
Bridge Company that their general specification was approved of f

Mr, Sonremzr—Yes, that is dated the 31st Aug. 1898 (referring to Exhibit
No. 5). That is correct and I informed them that the specification was quite satisfac-
tory.

Mr. HorLoaTE~—~Why was that approval necessary

Mr. ScHRelBER.—So0 a8 to ensure a bridge of sufficieat strength, giving the height
sbove water, &c., and specifying the class of masonsy that the sbutments were to
be buil: of, also the character of the steel of which the superstrecture was to be built.

Mr. HoLoaTE—Under what general act of legislation was this approval necessary

Mr. ScuremeR.—All bridges at that time had to be approveu by the Railway Com-
mittee of the Privy Council and now they have {o be approved by the Railway Com-
mission. .

Mr. Horoate.—Then, these general specifications being approved, what was the

next step?’ . .
: Mr. ScureiBER.—The contract was prepared and executed and the work proceeded.

Prof. Kerry.-—This approval that we have here is not an approval by th- Railway
Committee, it is approval by the chief engineer -of the department.

Mr. ScuHremER.—I approve and recommend them.

Prof. Keary.—~What we are trying to get at is under what special legislative
authority was this approval made. Why was it necessary? Was it part of the regular
business of the Railway Committee of the Privy Council?

M. ScuremER—I should say that the approval of plans is a vart of the business
of the Railway Committee of the Privy Council, and this approvs!, I tLink, is callad
for by the Act or by the contract in some way or other—by the contraet, I think it is
—may be it providgs in the contract that it shall be approved before the work proceeds.

Mr, HoroatE.—Who prepared the spetifications that were approved?

Mr. ScnremEr.—T understood Mr. Cooper did, and Mr. Cooper states so, I think,
in a letter of his.

Mr. HoroaTe—I refer to the specifications that are approved by your letter of
Avug. 31, 1808, Mr. Schreiber §

Mr. ScureBER.~—] do not remember who did that. :

Mr. BEoLeATE~—In a resolution of the board of directsrs of the Quebec Bridge Co.,
Mr. Hoare appears to have been instructed to put himself in communication with you
in connection with preparing suitable specifications for the proposed Quebec bridge
to be a basis for calling for tenders. Do you r ollect: if that was the course pur-
sued?

Mr. Scuremer.—I do not remember that, but my impression is that when they
advertised for tenders they ssked the companies o submit their specifications and
plans giving a certain basis upon which they were to work.
~ Mr. HoLaaTE—We would like to find out just how these specifications were arrived -
at and who drew them up. They were approved by the chief engineer of the Depart-
ment of Railways and Canals?

Mr. ScereiBer.—That is right. .

Mr. HoLoaTe.—But what specifications were they and who prepared themf

r. SoRREIBER~—What is the date of that? (referring to Exhibit No. 8.)

Mr. HoLoATE.—1898. )

Mr. SoHnemER—Those must have been submitted by the company. It is quite
probable that Mr. Hoare had & consultation with me about them. It is very likely.

\r. HoLATE.—Would you not have a record of those specifications{

Mr. ScanEmer.—There should be. There must be one in the department.
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Mr, HoLoate—But you cannot now say what specifications they were or who
prepared themi

Mr. Scuneier.—I looked over some correspondence this morning and there were
no specifications attached to the copy of the contract that I saw there, but the contract
referred to the specifications.

Mr. HouoaTe.—What contract would that be?

Mr. Scugeiser.—The contract of 1898, I think.

Mr. HoraaTe.—Is that the subsidy agreement?

Mr. SCHREIBER.—Y@s.

3(r. Horaate.—That is at a later datet

Afr. SCHREIBER.—Was it  Was that the one of 1903 ¢

Mr. HoLoaTe.—Yes, we are only at 1898 now.

Prof. Keary.—afr. Schreiber, before the approval of this first set of specifications
was given by you what investigation was made into the specifications themselves as to
their soundness and to their bei. .z satisfactory for the work in contemplationt

Mr. Scuremer.—I am speaking from memory now, but I should judge from my
usual practice .- at I must have been in consultation with Mr. R. C. Douglas, our
bridge engineer. That is the usual practice.

Prof. KerrY.—-Then their specifications would have been roferred to Mr. Douglas
to examine and report ont

Mr. SCHREIBER.—Yed.

Prof. Keary.—And would have been approved by you after he had passed them
as being satisfactory?

Mr. ScHREIBER.—-Yes,

Mr. Horoare.—Then, we understand, the history of the matter was thet the Quebec
Bridge and Railway Company issued a circular letter inviting tenders?

Mr. SCHREIBEK.—Yes.

AMr. HoLoaTk.-~Then that certain tenders were sent in and a period of time elapsed
and the next thiug we hear about in connection with the department was an agree-
ment between the Quebec . ridge and Railway Company and the government dated
November 12, 1900 (Exhibit 12). There are certain gpecifications attached to that
contract?

.. Schrerser.—Yes, there must be a general specification.

Mr. Horoate—CQCan you say who prepared those specifications?

Mr. ScureErR—My impression is that they were prepared by the Pheenix Bridge
Company; I am not sure. I forget when Mr. Cooper was appointed. Mr. Cooper
was a_.man we relied on very much for these things and I forget when he was appoint-
ed, whether it was under the second contract, that contract for the guarantee, or
whether it wags—--—

Mr. Horaate.—Mr. Cooper, it appears, came into the question in May, 1900.

Mr, SonnrzeR—It is perfectly evident that he did not prepare the 1898 one; that
is sure,

Mr. Horsate.—No, sir, he is not connected with the matter in 1898,

Afr. Scureisee.—No, I really could not tell you now who did prepare those.

Mr. HoreaTE.—What was Mr. Cooper’s position as you understood it

Mr. ScureBer.—He was consulting engineer to the company.

Mr. Hovoave~—To what companyf .

Ar. Scureper.—-To the Quebee Bridge and Railway Company—not to the Phenix
Bridge Compuny. ,

Mr. HoLcaTE~-Did he hold any other apopintmment to your knowledge in connec-
tion with the mattort?

Mr. SonrzBER.—~Not that I am awsre of—just consulting engineer.

Mr, Howaate.—Acting solely fort

Mr. SorremBER.-—olely fo. he company.

Mr. Horoate.—The Quetec Bridge and Railway Company?



. 'MINUTES OF PROCEEDINGH : £

SESSIONAL PAPER No, 164

Mr. SonrgmER.—Yes, solely for the Quebec Bridge and Railway Company and
being an engineer of very high repute, of large exverience in bridge construction
and known a3 tho leading bridge engineer in the United States we relied largely on
him, the interests of the bridge company and the government being really identical.

Mr. HoLoate—The agreement between the Quebeo Bridge Company and tae
government being made in November hed you come in contact with Mr. Cooper in
connection with the matter prior to that time?

Mr. ScHREBER.—Prior to 18981 ‘

Mr, HoLoaTE—Prior to Nov. 12, 1900, Mr. Cooper made a report on the plans
and specifications?

Mr. ScreEmER—No, 1 did not know Mr. Cooper till then. T only knew him by
repute, but I had never seen him. When I say we relied on Mr. Cooper, I mean as
to general things, but all detailed drawings and so forth were placed before Mr.
Douglas to see whether the strains exceeded any of thoso in the specification so that
everything went through his hands Lefore it was passed.

Mr. HorLaaTE~—Were those specifications attached to Exhibit 12, sufficient?

Mr. ScuremER.—I do not understand your question.

Mr. Horaate—I will put it in another way. Were the specifications attached to
the subsidy contract the same as those that were prepared in 1898, before referred to,
and approved by your letter in Exhibit 6

Mr. ScuremER.—~1 think so. I do not remember others. ,

Mr. HorLoate—Were they considered suffici=nt th-n for the work under contract?

Mr. ScureBiR.—They were considered so.

Mr. HoLaatE.—Clause 2 of the subsidy agreement, Exhibit 12, stipulates that the
company shall build the bridge in accordance with the general plans before mentioned
and the specification for substructure and supersiructure hereto annexed marked
respectively ¢ A’ and ¢ A-17 or with such amendments of the said plans and specifica-
tions as the Governor General in Council may from time to time approve. Were there
amendments to thes: specifieationst

atr. Scureer—There evidently were amendments to the speaifications, because
I see a lettor here fiom Mr. Cooper iu which he refers to some amendments he proposes.
1 do not know whether you have scen that letter or not, here is a copy of it.

(Mr. Schreiber here produced a copy of a sheet in Exhibit 21, marked 21-A))

Mr. HoroatE—Were theie any details attached to that, Mr. Schreiber, or is that
all you have in conuncetion with that matier?

(Mr. Schreiber filed copies of « letter from Mr. R. C. Douglas, bridge engineer of
the Depariment of Railways and Canals, criticising the amendments to these speci-
fications propesed by Mr. Theodore Cooper. These documents were filed and marked
Exhibit 63 on the understanding that thej wou'd be later further identified by sub-
numbers.)

Prof Kerrs.—This subsidy agrecment provides that the bridge was to be con-
structed in accordance with the tp2ofications attached to th2 agre:ment, or with such
smendments to the said plans and specifications as the Governor Generel in Council
may from time to time approve. Do you know if any amendments to the specification
were approved by the Governor G:neral in Council?

Mr. ScureiBER.—I am not aware of any, and I should judge by those reports of
Mr. Douglas that there would not be, for I see he has reported against these proposed
changes of Mr. Cooper’s. There was no order in council approving of any changes
but they made me responsible for that, and in consultation with Mr. Cooper if there
were any changes that I approved I passed them through, but in passing through, I
would pess nothing through without first putting it through the hands of or: bridge
engineer, Mr, R. C. Dougles. )
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Mr. HoLoaTE—Then have you a record of the changes in specifications that were
ayproved by yout T

Mr. Scuremer—I could not see any in the correspondence I looked through
to-day in the department.

Mr Horoati—TIn conneetion with that matter, you have just put in certain
papers purporting to be modifications in the specifications (Exhibit 63); were they
approved by yout

Mr. Sonremser.—I am afraid I am not able to say at this moment; nothing was
approved by me that Mr, Douglas, after going through the figures. woald recommend
should not be approved.

Mr. HoLoaTE.—Where would we ascertain whether Mr, Douglas did pass these
or not?

Mr. ScureBER.—It ought to be in the correspondence, in letters to me, correspon-
dence with me.

AMr. HoLoaTe.—To what extent was your department then interested in having the
specifications for the construction of the bridge approved, Mr. Schreiber{

Mr. ScureBeR—They were paying the subsidy upon this and later on they were
guaranteeing the bonds of the company, v

Mr. Horuate.—Up to that time they had not gueranteed the bonds of the company{

Mr. ScHreBER—No, but up to that time they were paying subsidy and-they
wanted to ensure having a substantial, safe structure built, and not pay out their
money for nothing. :

Mr. Horoate.—The approval of the specifications must have taken place some
time or else the construction would not have been proceeded with.

Mr. ScureBER.—Oh, no doubt it must have bgen, no doubt.

Mr. Horeare—In your recommendaticn to Council, Mr. Schreiber, of the 9th of
July, 1903, you ask to be authorized to employ a coripeient bridge engineer?

Mr, ScHREIBER-—Yes, 3

Mr. HorgatE—To examine from time to time the detail drawings of each part
of the bridge as prepared!

Mr. ScuREIBER.—Yes,

Mr. HorLgaTE.-~~Was your recommendation followed?

Mr. Scurriskr.—There wvas an order in council passed upon that recommenda-
tion authorizing that to be done,

Mr. Horeate—And what was the result?

Mr. Scuremer~—And the department corresponded with an enginegr of the name
of Nichols in New York, asking what terras Mr, Nichols would make. Mr, Nichols
was a man of some standing in the profession and he gave his terms, &. In the
meantime, I wrote to Mr, Cooper and I enclosed him a copy of the order in council,
&e., and he replied not favouring that very much. He said it would take the respon-
sibility off his shoulde¥s. After that I think the matter went into the minister’s
hands and he wrote something. I forget now exactly what that was. However, it
resulted in this, that after discussing the matter it was considered that the interests
of the company and of the Dominion government were identical in every way, end
therefore, having Mr. Cooper, a man whose ability was never questioned, and whose
experience in connection with bridge construction has been large, it was thought better
to rely upon him rather than interfere with what he might do, what advice he might
give, i S

Mr. HoreaTE—~Then we gather, Mr. Schreiber, that you acted in accordance with

Lhat;,i ;md that really in the design Mr. Cooper for thoss rcasoss was given a free
an

Mr. ScHREBER.—Yes, he was.

Mr. HoraaTE—Were you familiar with the modifications in the specifications,
that Mr. Cooper madef
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Mr. SouremER.—No further than they came before me and I would hand them
over to Mr. Douglas. I do not remember what they were now, you know, and I think
Mr. Douglas reported in favour of many of them, I do not know that he did all, and
then if he did not, they were not approved.

Mr, HoLoaTE.—Could we find what points werc disapproved by your department?

\fr. ScuremER.—I think by searching through the correspondence in the depart-
ment that might be ascertained.

Mr. HoLoate.—Could Mr, Douglas tell ust

Mr. ScHREIBER.—Yes, he could; yes, I think so.

Prof. Kerry.—The Order in Council of August 15, 1903, Exhibit 18, read as fol
lows, Mr. Schreiber:— . :

{The minister further represents that the chief engincer has' this day reported
stating that, as the result of the personal interview had with the company’s engineer,
he would advise that, provided the efficiency of the structure be fully maintained up
to that defined in the original specifications attached to the company’s contract, the
new loadings proposed by their consulting engincer be accepted; all detail parts of
the structure to be, however, as efficient for their particular function as the main
members for theirs, the efficiency of all such details to be determined by the principles
governing the best modern practice, and by the experience gained through actual test;
o1l plans to be submitted to the chief engineer, and until his approval has been given,
not to be adopted for the work.

“The minister recommends that authority be given for following the course so
advised hy th- chief engineer, the order in council of the 21st July last to be modified
accordingly.’

Now, that order in council of that date would seem to authorize the adoption of
the new loadings proposed by My, Cooper and no other of his changes, and it would
ccem to make it necessary for all plans to be submitted to the chief engineer of the
Department of Railways and Canals and to be approved by him. Was that course
followed throughout?

Mr. Scnnremer—I think so, and as I say T approved nothing until it Liad gono
through Mr. Douglas’ hands.

fr. HoLaatE—Then the next change appears fo be that a new contract was
centered into between the Quebec Bridge Company and the government on October 19,
1903, Have you a copy of that contract here?

Mr. ScHREBER (producing document).—That is the original.

(Document ordered to be entered as Txhibit 64, on the understanding that a copy
would be put in by Mr. Schreiber.)

(Mr. Schreiber filed a copy of a letter under date of August 12, 1903, to the Tlon.
W. 8, Fielding (Exhibit 63), acting Minister of the Department of Railways and
Canals, recommending the course adopted by the government in the issue of that
order in council—Exhibit 18.) :

Afr. Horoate—This contract (Exhibit 64) is caulled the guarantee agreement?

Mr. ScHREIBER—Yes, sir.

\fr. Horoste—In clause 7 of that document reference is made to the Chief
Eungineer-of the Government Railways?

Mr. SCHREIBER—Y €8,

\{r. HoLoATE.—Who is meant by that officer?

Mr. Souremer.—It is intended to mean me, but that was not my title.

Mr. Horeate.—Then, that is just a clerical error, is it, or a lawyer’s error !
Clause 12 of that agreement calls for the plans and specifications for all the works
of the undertaking to be submitted to and approved by the Governor in Couneil
before any work is constructed thereunder ? .

Mr. ScrrEmER—I dould find no such order this morning in looking through the

papers, :
Mr. Horaate.—Then the work was not carried out in accordance mith this clause!
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Mr. SonreER~—~I cannot tell you. I am only telling you that in the papen
placed before me this morning by the department I could find no such order as that.

Prof. Kerrv.—Was the question of the jurisdiction of the Board of Railway Com-
missioners over this structure ever discussed, Mr, Schreiber{

Mr. Schremer.~I never heard it. I think, by virtue of their office, they would
have something to say in regard to it. )

Prof. Kerry.—My remembrance is that the Board of Railway Commissioners
commenced active life about the 1st of February, 1904.

Mr. SuHREBER.—Yes, I suppose that would be the time they took an active
interest in things.

Prof. Kerry.—And the plans for the structure which has fallen would not have
reached the department until probably the fall of 1904 or latert

Mr, ScuremBER—]1 am unable to say how that is. I could not find that order this
morning gmong the papers. It may be in the department but overlooked, you kuow.

Prof, *Kerry.—So that although the Railway Act of 1903 required the approval
of the plans for all bridges of over 18 feet span, the plans for this structure really
never reached the Board of Railway Coramissioners {

Mr. ScureisER—I could not say. They may have. considered the plan.

Mr. Horgate—In the guarantee agreement, Mr. Schreiber, in clause 13, T see
¢ the continuation of the work of constructing the said undertaking,’ that is the bridge,
‘ghall be procceded with s soon as the plans thereof are submitted to and approved
by the Governor in Council, and such undertaking shall be completed not later than—'
were those plans submitted to and approved by the Governor in Council?

Mr. Scuremer.—I think not, as far as I know. As I told you a fow minutes ago,
I could find nothing amongst the papers that were placed before me by the depart-
ment this morning. I could find no such order in council there, but the original plan
had been approved by the Railway Committee of the Privy Council. The Railway
Commissioners superseded the Railway Committee of the Privy Council,

Mr. Horaate—We find that the plans from which the structure was built are
gigned by the Deputy Minister and Chief Engineer of Railways and Canals §

Mr. ScuremER.—Yes.

Mr. Horaate—Under what authority were those plans signed?

Mr. ScuremBER—I could not remember the law now in regard to that, T must
have had soma authority to do it.

Mr. Hovaate.—Those plans were signed by yourself?

Mr. ScHREBER—Yes,

Mr. HoLoate.~—As Chief Engincer?

Mr. Scnreer.—Well, are they not signed by me as being attached to a repoxt of
mine—something of that Xind? That is usually the case.

Prof. Kerry.—We understand further, Mr, Schreiber, that your approval of the
p{ans ?in every case was reserved until Mr. Douglas had made his examination of those
plans

Mr. Scnremser—I do not think there is any doubt about it.

Prof. Kerrv.—And reported them satisfactory {

Mr. SchreBEr.—T should say there is no doubt about it,

Prof. Kerry.—Then, as far as you know at present, Mr. Schreiber, there is no
order in council authorizing you to approve the plans subsequent to the ruaking of
the guarantee agreement of Octobsr 19, 1903 7

Mr. Scuremer—I could find none this morning.

(Mr, Schreiber was requested to file with the Commissioners a copy of the guar-
antee agreement between His Majesty the King and the Quebec Bridge and Railway
Company, under date of October 19, 1903—Department No. 15234.)

Mr. Horoate—Then, you put certain inspectors on the work? You, I under-
stand, had an inspector at Pheenixville? Will you let us have a copy of the instruc-
tion under which he wss aclingt :
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Mr. Scuremer.—Mr. C. J. Tomney was there.

(Mr, Schreiber filed a copy of the instructions issued to Mr. C. J. Tomney under
date of August 4, 1004, and signed by the secretary of the Dopartment of Railways
and Canals; marked Exhibit No. 66.)

Mr. Hopoate—Had Mr. Tomney any other duties besides his written instructions?

Mr. ScureBER—Nothing except in connection with the bridge. He had to give
us & statement of every pieco—every member of the bridge, whero it ‘vas, what had
been removed, what had been delivered at Quebee, and so forth,

Mr. HoLoATE.—Was his inspection entirely in the nature of checking material in
regard to the amounts 1

Mr. ScuremEr—That is all; checking material for payment--the menthly eeti-
mate.

Mr. Horaate—He had nothing to do with inspecting the quality of work or
material ¢

Mr. ScrremBEr.—No.

Mr. HoraaTe—In regard to the inspection of the wors done at the bridge itself,
who had you? .

Mr. ScHremBER. -Mr. Cooper was really the man who lookel after that. As I
said before, the interesiwc of the company and of the governmenst weara identical. He
was supposed to visit it frequently.

Mr. Horoate—Were Mr. Cooper’s personal visits frequent enough to ensure a
complete inspection?

Mr. Scrremer—Well, T retired from the position in the department. I do not
occupy that position in the Department of Railways and Canels now. I retired from
that in 1905, so that there was searcely anything done at that time in regard to the
superstructure. I met him down there on two occasions. That is all T remember.

Mr. Horeate.—In other words, the work on the superstructure was practieally
confined to the period after which you retired from the Department of Railways and
Canala?

Mr., SCHREIBER.—Yes, gir.

fr. HoroaTe.—But during your incumbency of the Railway Department had you
inspectors who did visit the work {

Mr. Sonremer—Mr. Douglas was down once or twice and Mr, Johnson also
visited {F - works, but the object of his going was more to examine the estimates shown,

Mr. Horaate—Is that Mr. Johnson’s businessi

Mr. SciremRER—Mr, Johnson’s—yes, upon which we were either guaranteeing
or paying a subsidy.

Mr. Horoate—Would his inspection include an examination of the quality of the
work or simply the quantity of it? .

. SCHREBER.-~Yes, he would examine the quality of it as well as the quantity
as far as the subatructure is concerned, and as far as anything would have been done
in regard to the superstructure.

Mr. HoLoaTE—What did Mr. Douglas do?

Mr. ScuremeR—Mr. Douglas went down on several occasions. He was down
with me twice—I am not sure—certainly once, aund may have been twice, and at that
time, I do.not think there was anything delivered in the way of material for the
guperstructure. It was all substructure at that time.

Mr. HoLoate—~You personally visited the work?

Mr. Scaremer.—I went down occasionally.

Mr., HoroaTE—On several occasions?

Mr. Sorremer.—Yes, but only the short land spans were erected before 1 retired.
I am not sure about it, but certainly nothing beyond that.

Mr. HoLaATE~—Ts there anything that occurs to you in regard to your explanationt

Mr. ScuremER.—No, T do not know of anything further?
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Mr. HoLaate—Had the Department of Railways and Canals, in so far as you
know, anything to say in connection with the appointment of the engineering staff of
the Quebec Bridge and Railway Company?

Mr. ScureBer.—Nothing as far as I know,

Mr. HoroaTe—Considering the relations of Mr. Cooper to the Quebec Bridge and
Railway Company and your opinion of Mr. Cooper’s ability and the relation of the
government with the Quebec Bridge and Railway Company, would you consider that
Mr. Cooper would have the power or authority to amend the specifications for the
work from time to time as he might consider necessary or desirable, and would those
amendments be tacitly accepted by all parties concernedf{

Mr. Scureiser—No, I think not. They would have to be submitted to me and
they would come before our bridge engineer—before the bridge engineer of the Pepart-
ment of Railways and Canals—hefore they would be accepted.

AMr. HoLoaTeE—So that, unless we can find a formal acceptance of the changes or
alterations made in the specifications we would have to consider them as unauthorized?

Mr. ScureBer.—Certainly.

Mr. Horgate—And yet the structure, no doubt, has been constructed in accord-
ance with the various amendments to the specifications that Mr. Cooper has made
from time to time, and payments have been made as the work progressed. How
would those payments be made unless the steps leading up to the authorization of
thoze payments were complete?

Mr. Scuremser.—The payments, of course, should not be made unless everything
was in order, no doubt, but the assumption would be when the certificates left my
hands that they were correct, although they might be criticized afterwards or examined
afterwards by the Finance Department. But they would be assumed to be correet.

Mr. E. V. Jouxsox, sworn.

Prof. KKerry.—Mw, Johnson, will ;ou state briefly the position you have oceupied
in conncetion with the construetion of the Quebee bridge and the duties that you
have performed?

Mr, Jouxsox.—Well, as inspecting engineer of subsidized railways, I visited
Quebec as nearly as practicable once a month for the purpose of making an estimate
of the progress of +he work of the Quebee Bridge and Railway Company. which
included a portion of the railway and the Quebee bridge. This was to ascertain what
amount of work had been done during the month and, as T say, to put in a progizss
extmiate for the releaze of the bonds.

Prof. Kerry.-~Your duty, then, was to visit the work if possible once a month
to inspeet its progress and to make an estimate for payment of the amounts of sub-
sidy due to the Quebec Bridge and Reilway Company up to datet

Mr. JonnsoN.—Yes.

Prof. Kerry.~In those inspections, Mr. Johnson, did you make what wa might
term a detail engineering examination of the Quebec bridge?

Mr. Jouxsox.—No, my examination was simply to report as to how far the work
had gone. T looked at the work generally and reported the condition of the bridge,
as far as its extent had gone up to the date of my examination.

Prof. Kerry.— That is, the main object of your inspection was to determine the
quantity of work that had teen done and only roughly to say that the work was
satisfactory,

Mr. JonxsoN.—Yes.

Prof. Kerry.—~You did not consider it as part of your duty to study the design
of the structuref

Mr, Jounson—Not at all; T considered that as being settled outside of my
business, '

Prof. Krrry.—Outside of your departmenti The object of this inquiry, Mr.
Johnson, is to determine the cause of the fall of the bridge. Would you, as an engi-
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neer, consider that any of your observations have been close enough to enable you to
give evidence that will assist the commissiont :

Mr, Jounson.—No, I think not. T simply walked over the bridge, generally up
to the end of it, and took a general look over it to see what progress had been made,
but I considered that all questions of that sort were settled by others who were in a
better position to do it.

Prof. GaLerarTH.—You had to do with making the monthly returns of the actual
weights of the pieces in the structure?

Mr. JoHNSoN.—Yes.

Prof. GaLerarrH.—Have you any information as to how those weights agteed with™

the “;e’ights figured from the drawings upon which the stresses in the bridge were com-
puted? :

Mr. Jounson.—No, I have not the information on that subject.

Prof. GaLBrarH.—I believe that in the contract there was an allowcnce made of
91 per cent as between the actual weights and the estimated weights, Do you know
anvthing about the actual percentage of difference?

Mr. Jounson—No, that is a matter that T never went into at all.

Mr. HoLGATE—Who signed the certifientes for payment{

Mr. JounsoN.—The chief engineer.

Mr. HoLaaTE.~—~Who is het .
)l[r. Jounson.—At present, Mr. Butler, the Chief E-ygineer of Railways and
Canals, '

\fr, HoroaTeE—Those are the certificates of payment from the government to the
Quebec Bridge Company?

Mr. JouNsON—~Yes, -

v, HoLoaTE.~Those are the certificates that you had to make?

Ar. Jonyson.—I made my report out in an estimate of the quantitics and value
of work done up to date to the chief engineer of the department, and on these he
jssued his certificate for the release of the bonds.

Mr. Horoate.—Then the payments made to the contractors on the bridge site
were made by the Quebee Bridge and Railway Compavy. Tlad you anything to do
with the certificates of their engincer?

AMr. JonnsoNn.—No.

Prof. KERRY.—One question about your reports. Y. u saw that certain members
of the bridge were in place, you had to arrive at the weight of those members?

Mr. Jounson.—I did not arrive at the individual weights of them; I had a report
from Mr. Tomney, which was always referred to me, and this gave a list of the mem-
bers and the total weight of a certain class of work tha' as ¢itier at the shop or on
Crown land, at Phenixville, or delivered at Quebece, a1 lso got the estimates from
Mr. Hoare, giving practically the same thing, whieh T o npared to wake sure that my
estimate would be correct.

Prof. Krrrv.—Did Mr. Tomney in his reports f material shippad, give the
weight of each individual member or the total weightz? i

Mr. Jounsox.—No, he gave the number, a long list of different mombera with tho
weight of the pieces and the total weight of all that lot. It might be a million
pounds or more; it was just the bulk.

Prof. GaLpRAITH.—Were these weights the weights a3 furnished by the railway
companies, or were they weights determined at Pheenixville in the bridge workst

v, JonnsoN.—The weights that Mr, Tomney gave to ug right on the spot and
he got them from the Phenix Bridge Company. -

Mr. Horoate.—Wase the check complete and continuous, Mr, Johnson, from the
shgp to the bridge!

Mr. Jorxsox.—How do you mean, Mr. Chairman; do you mean en route, or by
datest



332 ROYAL COMMISSION ON COLLAPSE 4F QUEBRC BRIDGE
78 EDW\ARD Vil., A. 1808

Mr. HoLoATE.—No, was the check complete from the fabrication of a member to
its placing in the bridge; I mean with regard to the payment for that material {

Mr. Jouxsox.—Well, not individually, the individual pieces. There was a return
made by Mr. Tomney of raw material delivered from the shops to the Phonixville
works, and to the Crown lands.

Mr. HoLoATE.—Was the check complete enough so that if an ervor had been made
it could have been detected{

Mr. Jonxsox.—I doubt it.

Witness dischargel.

The Cominission adjourned.

SIXMEENTH DAY.

OrTAWA, September 27, 1907.
The Commission met at 10 a.m, :

Ropert C. DorcLas sworn.

Prof. Kerrv.—Your official position ist

Mr. Dougras.—At the retirement of Mr. Smith, who was formerly bridge engi-
neer, his work was given to me—in 1893, I think, some time—1893 or 1894, or some-
thing about that time. Since that time I have been bridge engineer in addition to
my other duties.

Prof. Kerry.—That is bridge engineer of the Department of Railways and
Canals? .

Mr. Dovgras.—Yes.

Prof. Kerry..—And in that capacity you had some work to do in connection with
the Quebee bridge?

Mr. Doucris.—Sonie, yes—with the substructure; nothing with the superstruc-
ture except the routine part of the plans and the reports.

Prof. Xrrry.—No direct connection with the structure?

Mr, Dovarss.—No direct connection with the superstructure in any way.

Prof. Kerry.—In Mr. Schreiber’s examination yvesterday it developed that practi-
callv the first step towards construction was in the preparation of the speocification
by the Quebec Bridge Company and its approval by the Deputy Minister of the
Department of Railways and Canals. You know that specification, do yout

Mr. Dovgras.—I know that specification.

Prof. Kerry.—It was handed to you for examination? SRR

Mr. Dougras.—No, sir, it was not, to the best of my recollection. T will deseribe
it if you will allow me.

Prof. Kerry.—If you please.

Mr. DovaLas.—As nearly as my recollection serves me, Mr. Hoare came into my
office with the manuseript specification or with the specification in the galley form,
and wanted me to go over it with him. He said: Mr, Schreiber said, ¢ Go into Douglas
and go over the specificatior with him.

Prof. GsLBRAITH.—What year would this be?

Mr.- Dougras.—It was before the 1st of September, 1898. Mr. Hoare and I
went over the specification. Some portions of it were founded upon = specification
of mine prepared in 1886; that was the first general sp2cification I had written for
the Department of Railways and Canals. Other clauses were incorporated, due to
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the larger spans of the bridge than those contemplated in the general specification.
There were some things I did not agree with and Mr. Hoare would say: It does not
make any difference; thia specification is not for the construction of the work; it is
merely for calling for tenders. That is the best of my recollection. When the con-
tract is let there will be a new specification compiled of 2 different kind.- That is the
best of my recollection, and I do not think you will find in the file of the Quebec
bridge any endorsement or any report in regard to that. I went through the specifi-
cation with. Mr. Hoare—that is my recollection—in my office. It was not officially
referred to me,.

Prof. Keary.—We have on file here a letter from the then Deputy Minister and
Chief Engineer of the Department of Railways and Canals advising the Quebec
Bridge Company that the specification was approved; the approval, then, was not given
on advice from yout

Mr. DovaLas—No, not to the best of my recollection, except that I went over the
original specification with Mr, Boare. .

Prof. Keray.—But Mr, Hoare did not, as T understand sou, modify that specifi-
cationt .

Mr. DovaLas.—I did not say that there were any modifications required. I
accepted the specification in that way; that it was a apecification for tenders and not
for construction. That is the way I understood it. It was a specification for calling
for tenders. :

Prof. GaLpraiTh.—You practically accepted it, having made no objection to the
specification?

Mr. Douaras—I made no objection to it as a specification for calling for tenders.
That is a totally different thing from a specification for construction.

Prof. KEray.—The whole procedure was a nore or less unofficial "discussion
between yourself and Mr. Hoaret

Mr. Douaras.—Yes, an informal discussion between myself and Mr, Hoare. That
is the best of my recollection; I do not rcrcnber making any report upon it. I do
not think anything will be found in ths papers.

Prof. Keary.—When did the Quel: : bridge matter next come to your noticef

AMr. Douaras.-—I was instructed by *[r. Schreiber, I think some time in the spring
of 1901, to proceed to the bridge and examine into the work that had been done by
the Quebec Bridge Company on the substructure. This work consisted principally
of masonry in the quarry, some timber for the caissons and such other prepsrations
for constructing the work. That was my first connection with it.

Proi. Kerry..—Will you follow along historically?

fr. Dovaras.—Periodically I made inspeciion of the substructure and gave eati-
mates on the substructure. I was directed, on a difficult matter in regard to the land-
ing of the south main pier and the foundations, to proceed to Quebec and examine
into the foundations, and I think I met Mr. Cooper. In the meantime, Mr, Schreiber
came to Quebee, met Mr. Cooper and the foundations were -ttled without aay
reference to me or report upon it for the south main pier.

Prof. Kerry.—During this period you are speaking about, Mv. Douvglas, the
construction tenders were called for by the Quebec Bridge Compauy {

Mr. Dougras.—Yes, I presume so. T know nothing about that.

Prof. Keknv.—You did not come in contact with sny of tha:t

Mr. DovoLas.—No, I did not come in contact with that except by hearsay, that
Mr. Cooper had endorsed the plan of the Pheenix Bridge Company and recommended
their ‘ender as the plan, and, I presume, their price, were the beat. ( had no connec-
tion with it because at that time the Quebec Bridge Company and the department
were apart in one way. It was merely a subsidized bridge, like & dozen others that
had been subsidized by the government. :

Prof. Kerry.—All that was necessary for the department was to see that the work
was suffciently satisfactory to justify the payment of the subsidy?
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Ar. Dovarss.—That the general plans were accepted and that the mork was going
on setisfactorily. Several bridges were going on in the same way—the Cornwall
bridge; I inspected that, the bridge on the AMusquodoboit river in Nova Scotis, a large
bridge with pneumatic pressure, and the Interprovincial bridge over here where there
were larg> piers and foundations. They were all gubsidized bridges, and 1 considered
the Quebec bridge a similar bridge to these others. ‘

Prof. Kerry.—When did sou next come in contact with matters concerning the
superstructure of the bridge?

Ar. Dotoras.—The only contaet I had with the superstzucture, other than the
routine moving around of plans in the office, was that the amendments of Mr. Cooper
to the specifieation of 1808 were submitted to me for report. That is the only official
connection, outside of the routine of the office, that T had with the Quebec bridge.

Prof. KerAY.—And that was just one set of amendments that he propogedi

AMr. Dovaras.—He proposed one set of amendments.

Prof. Kerry.—This enly came up oncet

Mr. Doveras.—Well, it came up scveral times in this way; during the int:rval
T made a goneral sort of Teport that was not too technical for any layman or engineer
that did not know much about bridges to understand.

Prof. Kxrrv.—Is that s copy of your report (referring to Exhibit No. 58) 1

Mr. Dovoras.—I have a copy hore. My copy of the report is July 9, 1803.

Prof. Kerry.—That is it,

Afr. Dorgras—This is the report that 1 made.

COrTAWA, July 9, 1903,
¢Nyear Sie,—I have the honour to submit this report upon the proposed amend-
ments to the contract with the Quebec Bridge Company in regard to the specificution
of tha superstructure approved and strachel. The propos | changas applv to clauses
28,

Prof. KKerry.—At that time sou had the original printed specification and Mr.
Cooper's proposed amendments as welli

Ar. DovcLis.—-Yes, at that time we had. ¢ The proposed changes apply to clauses
2%, 29, 30, 31, 32, 33, 34 and 35 of the contract specification. Under theze clauses and
such others as require amendment *he Quebe: Bridge Company should be requested
to substitute the smendments in agreement with their respective numbers.’

1 had no connection with Mr. Cooper; it was the Quebec Bridge Company, or
Mr. Hoare, their representstive.

¢The diagrams of engines proposed for train loadings should be denoted as in
present specification.’

That is the specification of 1805,

“No approval should be given to future incressed train loadings as mentioned in
proface and page 3 of proposed amendments)

Prof. Kerrv.—That is to say that you thought it would not be safe to increase tne
truin loadingsi

Mr. DovcrLas.—Yes, as provided for by Mr. Cooper in his amendments.

Prof. Kerry.——Mr. Cooper makes the remark that the train loadings can be safels
increased i ' !

Mr. Dovcras.—Yes.

Prof. Krrry.—And your repoct is that you do not consider it safe to do that!

Mr. Dovcras.—No. .

“In bridges of great span the derd loed is of such large proportion to the com-
Lined loads it is customary to adopt greater unit stresses than in bridges of ordinary
spans., In zome of the bridges of large span with a uniform live load and a concen-
trated load for the floor systein the live load for the trusses has been specified 20 per
cent loss.’ I should recommend that no greater unit stresses be permitted than 60
per cent.
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In the original draft I had ‘in_eye-bars and 55 per cent in built members.” I

erased the ‘55 per cent’ in built members, but that represents my opinion. My opin-
" ion is that no member should be permitted in the bridge greater than 60 per cent oY
tension members and 55 per cent of compression members, or built members.

¢ should recommend that no greater unit stresses be permitted than 80 per cent
of the elactic limit of medium steel as specified in the ‘ general specifications of steel
bridges, 1901, of this department.

That was the new specification which would have applied to this bridge and
which had been endorsed by the department, and I did not think that the hodge-podge
amendments of Mr. Cooper should be tacked on to the old specification of 1888—
that there should be & defined new specification re-written,— And that the ganeral
conditions of that specification as regards stresses of tension, compression, etc., should
be followed if & change of contract is desired.” The original gpecification was a
defined contract with the government. It is not my duty nor my office to deal with
legal matters but I considered each clauze of this a defined contract, and that when
\r. Cooper’s changes were submitted the clause as amended should be clearly defincd.

Prof. Kerry.—Let us be clear on that point, Mr. Douglas. At this time you had
the original specification attached to the centract before yout )

Mr. DougLas.—When I first had to do with the Quebee bridge sub-structure I had
forwarded to me by the law clerk, or Mr. Schreiber transmitted the subsidy agreement
between Her Majesty the Queen and the Quebec Bridge Company. This contract, a3
I read it, governed my actions,

Prof. Keary.—The specifications are attached to the agreement?

AMr. DoveLas—They are not attached to this exactly, but the original specifica-
tions of the superstructure ana the specifications of the substructure were attached ta
this. '

Prof. Kerry.—These are the specifications of September, 18981

A{r. DoveLss.—I have not a copy of the substructure one here and I do not krow
what the date of it is, but the superstructure iz dated Sept. 1, 1903, I do not know
whether the substructure is the same date or nct.

Prof. Kerrv.—That specification of 1898 was made part of the vontract between
the government and the Quebec Bridge Company?

Mr. Dotaras.—Yes, sir.

Prof. Kerry.—And I think you said that the specificatidn did not meet appro-
val and was not referred to you officially?

Mr. Dovctas—To the beat of my recollecticn except in the matter of running
over tife specification in my office with Mr. Hoare. That is the best of my recollection.

Prof. Kerry.—But at that time you did not 1-7ard it——

Mz, Dovaras.—TI merely regarded that specification as a tentative specification for
the sole purpose of calling for tenders.

Prof. KERRY.~—And at the time that the sulsidv agreement was entered into by
the governm-nt the specification was not referred to vou at all

My, Doucras-—Not that I remember. .

Prof. Kekry.—Then when Mr. Cooper suggested these amendments, your inten-
tion in making this report was that the bridge should Te built in accordance with the
department’s specification of 190117

Ar. Doveras—Yes,

Prof. Kraky—With certain modifications?

Afr. Dovonas.—With certein modifications. I may say that considering the unit
stresses, design and erection of the three important parts of a large bridge of that
character, and considering that the American government in several cases appointed
four or Gve engineers to consider and determine unit stresses of’ unexampled magni-
tude, I thaught that this matter was too important to be left 10 the judgment of Mr,
Cooper. - ’
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Prof. Kerry.—There is no mention of that in your letter or in your report. In
the report to Mr. Schreiber you do not seem to have suggested that proceduret

Mr. DovoLas.—It was subsequent to that. T had conversations with Ar. Schreiber
and to the best of my 1ecollection in a conversational manner I mentioned the question
of cousulting engineers. If the matter had been referred to me my intention was to
have consulted engineers personally without bringing them in as consulting engineers,
and with that in view I wrote to several engineers in preparation, believing that there
would be some action teken on’Mr. Cooper’s amendment.

Prof. Kegry.—What followed the sending in of this report, Mr. Douglas?

Mr. DoveLse.—In so far as I was personally concerned?

Prof. Kerav.—In so far as you knowf

Prof. Gavsrairit.—There is one point I am mnot quite clear on as to the date.
Between 1898 and July 9, 1803, you made no report on the specifications?

Mr. DoucLas-—No sir, not to my recollection. It will e found on the file if
there is.

Prof. K¥eey.—As I understand it, Dr. Galbraith, there is no official report of any
kind bearing on the superstructure that was made by Mr. Douglas other than the one
under date of July 0, 1903. Previous to that he had taken no official action of any
kind in regard to the superstructure.

Mr. DoucLas—That is it. After these proposed changes I had correspondence
with Mr. Hoare; that is personal corresepondence, because, going around through the
departnient would take so long, through the red tape manner you never get anything,
and I bad correspondence with the chief engineer of the American Bridge Company—-
\r. Wolfel. That is in July, 1903. I requested Mr. Wolfe] to send the stress sheet of
the Monongatiela bridge, which was the largest bridge in the world that had been built
on what you inight call the American principle or the eye Liar principle. Mr. Deauns,
is thet not the largest bridget

Mr. DEANS.-~Yes, that is the laizest cantilaver bridge.

Mr. Dovarts—Mr, Wolfel referred my letter to Boller & Hodge, wh» were the
<1-ineers, and Mr. Hedge was kind enough to forward me the -pecification #nd stress
b s of the anchor aem of the Monongahela bridge. Then T had correspondence
wii - the American Bridge Company regard o the construction of large cve bars,
Jui 24, 1903. M. Welfel sent me their experience in the consiruction of what eye
bars ¢y eculd furni<h of a large character, which were the largec! that had ever boeen
built in the world. I had my doubts sbout the eye bars; there }:d been no « peri-
inents inade in rcgard to them except this last disasier. There s been quits au
experiment made there. That is my only rennection with the Qu = bridge as far
a3 enginve ing or the departinent are concerned,

Prof. }v ary.~~Then you made this report to Mr, Schreiber reconinending practi-
cally that M., Cooper's alterniions be not approved{

Mr. Dourtas—Practical' . of course. The general report will ghosw that in the
engineering 5, ification of 1° 71 the elastic limit was 23,000 lbs. It ..as a defined
amount; that v 21d make 19,601 lbs, a limiting urit stress in tension meoibers and 85
per cent of the Tistic Hmit in - ompression members; that would m:"o 13,250 lbs. a
limiting stress . compressionn members less the general column iv.mula. The
American formul:. whi-h I do not like—the long lire formula-—was vse! ond I was
in favour of vsing :lie Gordon & X +nkin formule.

Prof. Kezpy.—.5t the time th ¢+ you wrote this 1.nort, Mr. Douglas, .ou were
swore that the origival specificatic = attached to the s :bsidy contract weso rather
carelessly drawn upf |

.Mr- _DOUGLA?--—I vwas aware they wwere not fit for the work, I wanted just one
specification—the speeiticaticn of the Joprrtment, or the 1o.ised specification which
Liad been drawn up by my:elf and which I knew wsas a proper 1eport,
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Prof. Kzrey.—You did not make at that time any special examination of the
Quebec Bridge Co's. specification without reference to Mr. Cooper’s amendments at all?

Mr. DovcLas.~~No, except it was a contract with the government.

Prof. Kerar.-—You knew that had been approved and you did not consider it.

Mr. Douaras—There were about 15 or 16 amendments tc the specification and
my action wee to get defined émendments and have another specification drawn uv.

Prof. F.eray.—That woald be a new specification completely setting aside the
(Juebee Brilge Cd's. specificationt

Mr. Dovoras.—I Liave this personal letter from Mr. Hoare and I will merely reud
portions of it.

‘T have your letter of the 12th inst. I am sending you by express the origina!
strain sheets based on specification September 1st, 1698, which you have co iile.’

‘[hese were persona my office. He sent them personally.

¢ lie strain diagrams .or present design cannot be wade until the proposed changes
by Coop-r are adopted. The figures for the original wil give the proportions for all
loads; 11 dead load results will, however, be greater in the prcsent bridge. Don’t
change th- originsl specification. We desire Cooper’s made a supplement to it for loads
and unit .trains. It can be attached and endorsed as euch. A more simple and
quicker method of dealing with it than disturbing the original. Please don’t change,
Coaper’s column formula being rmore practical and rational than Gordon’s in any
specification.

Prof. Kivry.—-You better refer to the date of that letter.

Mr, Douclas—Juns 15, 1803.

Mr. Howgste~—Fiom?

Mr, Dovaras.—Mr. Hoare,

Mr. Horoate.—Tol -

\fr. Dovciag.-To myzelf. Tt is merely a personal letter. They wanted the change
t» go in holus bolus and I eould not do anything.

Prof. Kexnv.—Subsequent to this report the question of the specification never
came before you officially at all!

Mr. Dovaras. -Mr. Cooper me to Ottawa and 2fr, Behreiber and Mr. Cooper
cettled on the changes in the sp feation themselves without any « snsultation with
me.

Prof. Kimry.—tolle ving that - ~tion detailed plans far the con  ruction of the
bridge were piepaced ool wera ser in to the department for ex mination and
approvall ’

Mz, Dougrss. Yes, sic.

Prof. Keary.—--You meale an cxamin “ion of there plans for the dep rtment, Mr,
Douglas?

Mr. Doirgras.—Yes, sir,

Prof. Krrav.—And in m:ling that exanination scere you guided by the original
specification, or by the oriyinal -pecification with Mr. Cooper's amendments attachedi

Wr. Dovoras—I waz not -oided by oo vihing cxeept M Cooper’s ziguature;
practically, he was responsible fou the plans.

Prof. Kerev.—But you checied the plar did you not, to cee that they were in
aecordance with -

Mr. Dovoiss.—I checked hem i accordn  with fhe o ntract, T did not compute
them.

Prof. Kerry.— But when y + wer checking  ur ple- 1 you read Mr, Conper’s

Me. Dotvgras.— -Oh yez, T eo =ides. * My, Cog, 3 am adionts, certainly.

Prof. Keary.—-As being part of i contracts

Mr, Dougras. Ih, yea, certainly, kiz anit stre 5 and his chang-d loading were
considared in the examination of th: plana.

Prof. Kessvr.—Had you sny ofirial euthority for doing thatd
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Mr. DoueLas.—No ofticial autherity except the official authority ¢ referred to Mr,
Douglas’ written on the sheet. )

Prof. Kenav.—No, I mean official authority for considering that Mr. Cooper's
amendments were part of the contract. :

Mr. DouvoLas.~—No, not that I remember, except by looking through the file; no,
[ was not notified except by looking through the file.-I-found. that thoy had prob..
ably been approved by order in council. .

" Prof. Xerav.—T will read over this order in council or part of it, this extract from
Exhibit 18:

«The minister further represents that the chief engineer has this day reported, .
stating that, ns the result of the personal inter\iew had with the company’s enginser,
he would advise that, provided the efficiency of the structure be fully maintained up to
that defined in the original specifications attached t, the company’s contract, the new
loadings proposed by their consulting engineer be accepted; nll detail parts of- the
structure to be, however, as cfficient for their particular Zanetion as the main members
for theirs, the efficiency of all such details to be determined by the principles govern-
ing the best modern practice, an” by the experience gained through actual test; all
plans to be subinitted to the chief engineer, and until his approval has been given. not
to be adopted for the work.

Prof. Kerry.—ls that the order in council that you refer tof

Mr. Douvaras.—1 do not remember ever reading it.

Prof. GatsrartH.—Whaet is the date of that?{

Prof. I{ErRY.—August 15, 1903,

Mr. Doucras—My recolleetion is that I 1ead Mr. Schreiber’s report to the minister
recommending the approval of these aimendments themselves, and then written on ‘C.
in (. sowacthing like that, order in council, and that is all I ¥now about it.

Prof. Kerry.—This is word for word the same as Mr. Schreiber’s letter?

Mr. Doucras.—I remember reading Mr. Sch iber’s report but T do not remengber
the following up of the official action.

Prof, Xerry.—You might look over this (Exhibit No. 60), Mr. Douglas, and sce
if this is 2 copy of the letter from Mr. Schreiber that you read?

Mr. Doucras—No, sir, T do not think it was; it was a letter referring to Mr.
Coopor. as o celebrated engineer and ell sorts of things. B

. Prof. Kerry.—We do not seem to have that letter of Mr, Schreiber’s but Exhibit
No. 17 contains a copy of it. Perhaps that is the letter you refer to, Mr. Douglas?

Mr. Douvoras.—Yes, sir, that is the copy I read, it is followed up by an order in
council, so I did not bother with the order in council. ’

(Mr. Douglas identified the letter, a copy of which forms part of Tisghibit No. 17,
as the letter he saw.)

Prof. Kerry.—You concluded then, without any precise instructions, that Mr.
Cooper’s amendmenis were approved of by the department?

Mr. Douctas—No, I would assume from the letters there would be an order in
couneil, that is an order in council approving, but as to the special reading of the
order in council, I do not remember. I would see on the backing that an order in
couneil naturally had been passed approving of the amendments, )

Prof. Kerrv.~—~The amendments had already been referred to you at that time,
mnd you had a copy of them in your possession?

Mr. Douaras.—No, sir, T had not a copy in my possession, they were in the file.

Prof. Keriy.—~You returned them to the file? ' :

" Mr. Dovaras.—Yes, they were in the file. I did not have anything to do with
em.

; I;rof. Kzrry.—They were there, I suppose, where you could consult them at uny

ime

Mr, Dovoras.—Oh, yes.
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Prof. Kerry.—In the order in council pursuant to that letter of Mr. Schreiber’s,
they say *that the new loadings propcsed by their consulting engineer be accepted,’
and a3 we read that, that simply appro7ed the incresse of live loads:

Mr. Dovaras.—No, the amendmenty, there was & change of live loads, To the best
of my recollection there was a change of live load on sccount of the increased span:

it 'was 200 feet longer.- “The original live loads were for-a-1,600-foet span, and.chang: ...

ing to 1,800 feet necessitated a new condition of what is called loadings. This is a
diagram I,found showing Mr. C'ooper’s amendments as to loadings, which were quito
COrrecs, .

Prof. KerrY.—What disgram is this?

Mr. Doucras.—This iz a copy I made to show you what i{ means. = -

 Prof. Krrav.—The point T am trying to clear up is this, that the order in council
scems clearly to approve the change of the live loadings; it does not seem to approve
any inercase in the unit stresses,

Mr. Dovaras.—1 do not know anything about that.

Prof. Kerry.—But in a sulséquent examination of the plans made by the depart-
ment the increase of the unit stresses was adopted.

Mr. Dovaras.—Yes, the increase.

Prof. Xerry.—You used in your examination [4

Mr. Doucras.—I used in my examination Mr. Cooper’s amendments as those
amendments were noted by the Phenix Bridge Company on their plans. These plune
hore a mnote, as I rememter, ‘according to the specifications of the Quchee Bridge
Company as amended by Theodore Cooper.

Prof. Kernv.—That was used 1

Mr. Dovaras.—That was used in the examination of the plans.

Prof. Xerry.—For. checking the plans ¢ ’ -

Ar. Dovonas.—In checking them, examining them. .

Prof. GaLeraITH.—Did you understand that the change in live loading was Jue
to a change of span from 1,600 to 1,800 feet § That was your understanding, was it ?

M, Dovanas.—Oh, that was my understanding essentially, yes. And it was neces-
sary; whather that loading was advisable or was correct is a 1atter of opinion.

Prof. Gausnair.—And you approved that ¢ :

Mr. Tovaras—Yes, the change of 200 feet in the length of the span necessitated
_a change of live load.

Prof. Gausrarri.—That was the consideration that came in there, that was the
cause {

Mr. Douvcras.—That was one of the causes. '

Prof. Kerny.—There is a copy (Exhibit 21) of the Quebec Bridge Company’s
specification, of September 1, 1898, with Mr. Cooper’s amendments attached to it, the
amendments b:ing dated June 2, 1903, Can you identify those papers as being copies
of the specifications that were used by you in checking the plans submitted by the
Quebec Bridge Company 1

Mr. Dougras.—I can identify the specification of 1893, but Mr. Cooper’s amend-
ments that were referred to me would be marked ‘ referred to Mr Douglas’ This is a
copy, I presume; these are the ones certainly.

Prof. Kerny.~You might just look at them and make sure that they are.

Mr. Dotaras.—This appears to be the sane, some of it appears to he tho same
but my impresion is that Mr. Cooper’s amendments were in manuseript, Mr. Clooper’s
handwriting, what I saw or what I teok note of. I took note of them, I think they
are gimilar. If T remember rightly they were in manuscript; I do not know.

Prof. Keery.—In your examination of the plans submitted did you use the notey
tl‘lat you referred to or did you use the notes found on the Phenix Bridge Company’s
plans { : .
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\r. Dovoras.—I used principally the notation of the Phenix Bridge Company’s
plan together with the notes I had taken of Mr. Cooper’s amendments.

Prof. Kerry.—Could you say that these amendments attached to this exhibit
(Exhibit 21) agree with your notes { .

Mr, Dovoras—I think so, practically. ves; yes, as far as that is concerned. T
_have_the notes here. e

Prof. Kinny.—-We understand that these facts in this document are ‘entirely your
parsonal opinions and are in no way official 1

Mr. Dotoras—Those are merely a collection of facts for an enlarged report, a
general report, tn engineering report. .

Prof. Kerry.—If you see fit to do so, Mr. Douglas, the Commission would be
very pleased to have a copy of your own professional opinions of that date.

Mr. Dovcras.—That is not en orinion, that is simply a collection of facts.

Prof. Kerry.—We would be very pleased to have it?

Mr. Dovaras.—Very well, if you take it as it is.

(At the request of the Commission, Mr. Douglas filed some notes made by him per-
sonally during the summer of 1903 with regard to large span bridges. Document
filed and ordercd to be copied and marked as Exhibit No. 67.)

Mr. HotasTe.—This was never made official use of in your department!

Mr. Dotatas—No, I never made a report, the thing was settled.

Prof. Krrry.—Now, the procedure, as 1 understand it, was for the Quebec Bridge
Company to send its plans up to the department for approval, and they would be sent
to your office by the department.

Mr. Dovoras.—For examination; correct, sir. .

Prof. Xerrr.—And after you had examined them and signed them—-

Mr. DovoLas.—Signed as cxamined they would go to the chief engincer for
approval,

Prof. Keray.—Will vou let us know j
ined; whet part of the plans? )

Mr. DouvoLas.—The plans were examined first for Mr. Cooper’s signature, that is
the prineipal part of it. Then they were examined to see whether they were in accord-
dance with the specifications as attiched to the contract with the Quebec Bridge
Company. B

Prof. Kerry.—Was the st-ess sh-et checked over in that examination, Mr. Doug-
las?

Mr. Dovaras.—No, the stress sheet did not come in until after the plans. The
plans came in before the stress sheet. There is no checking, there were no computors
in the office and there is no information in the office, even if there were, to check up.

Prof. Kerry.—And some plans, Mr. Douglas, were 1. hably officially approved by
the department before the stress sheet was received?

Mr. Dougras.—The first note of the plans coming in to me, the first plans came
in October 3, 1003, enclosed as ¢ blue prints—details of floor beams and stringers “all
approved by Mr. Cooper”’ Mr. Hoare sends these in all approved by Mr. Cooper.
Then on November 4th, the floor system of anchor arm; then for January %1ist, 1804,
truss floor beams of cantilever arm; on January 19, 1904, truss floor beams; on March ™~
8th, 1904, truss floor beams, anchor arm. Then on April 8th, design of suspended span.
June 18th, siress sheet anchor arm. I suppose that some of the floor beams were built
before the plans were approved, for all I know.

Prof. Kerry.—June 18th, 1804, that would be the time the first stress sheet
reached youl )

Mr. DovoLas.—It came into the department, yes.” That is the date I have put.
The first plans came into the department on October 3, 1903. That is, the plans of
the large bridge, I did not mean the approach spans. 1 have noted the stress sheet
of the anchor arms, June 18th, 1904, -

Prof. Kerry.—Then with regard to these stress sheets, Mr. Douglas, under the

ust how completely those plans were exam-
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system of examination, the actual stress on each member would not be checked at all
in the department?

Mr. Dovoras.—They would not be checked in the department; ther would not
be checked by me, for in that way I would be holding myself responsible for all the
bridges over the country.

_Prof. Kearv.—You have no staff_to do thatf _

Mr. Dougras.—No, I have no staff to do that. Generally with subsidized bridges —

they place a contract before the department and they agree to do certain things and
certain loadings and certain stresses and all that sort of thing. If they make a mis-
take in their plans it is their own funeral.

Prof. I{erry.—If a mistake is made in those plans the department has no machin-
ery—-—

them in the general examination—I do not simply look at them—if I should see any-
thing wrong of course I draw attention to it. =

Prof. KerrY.—Then would you proceed to determine that each merber had suffi-
cient sectional area to carry the strain shown on the stress sheett

Mr. Dovaras.—No, not exactly that, T would take the stress denoted on the
streas sheet and divide it up by Cooper’s amendment—by the unit stress as denoted
on the plan.

Prof. Kerry.—And see whether the area was—

- Mr. DoucLAB.—Whether they corresponded--not exactly as checking.

Prof. Kerry.—In each case what would you dot—take the total stress shown,
divide it by the effective area of the member and see whether the unit strain was less
or moref o

Mr. Dovatas—Was the same as endorsed on Mr. Coopsr's amendments.

Prof. Xerry.—In each case, before you put your signaiute 1o the “plan; you found -

that the plan was correct?

Mr. Dovaras.—Yes, the plans were correct in every way as far as my general
observetion as an engineer indicated. They were well drawn and the details were
good. Thera was nothing wrong with them in any way.

Mr. HoraaTe.—As far as you know, they were complete?

Mr. Douvaras.—Yes. ’

Prof. Keary.—You examined them from what you might call an engineer’s point
of view, not a computing office point of view?

Mr. Dougras,—Yea.

Prof. Krary.—You examined the detail of each of the members?

Mr. Dovaras.—Yes, T examined them as an engineer 8o as to be conversant with
them if anything occurred.

Prof. Oarprarra.—You made yourself familiar with them, and with all the con-
nections?

Mr. Doucras—That was after the examination I made myself familiar with
them. T did not go into all tie plates, oplice plates and rivets and evervthing of that
description. I looked at them as an engineer as a question of interest.

Prof. Krrry.—You know there is now considerable suspicion in regard to the
cficiency of some of the lower chord members?

Mr. Dovaras.—Yes. :

Prof Kerry.—You examined these plans from an engineering point of view and
found them satisfactory?

Mr. Dovaras—I thought them satisfactory as far as the specification went, If
they had been built according to the calculation of 1901 they would have had to have
had a cover plate upon them. : -

Prof. KErRRY—A¢ the time that you looked over the plan vou were not at all
apprehensive as to the safety of the gtructured

Mr. Dovaras.—No, not in the slightest, except that after the fact, or before the
fact, there might be some criticism.

Mr. DouaLAs.—No, only that in observing the plans if I saw anything wrong with:
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Mr., Horoate—But you wade no criticism ¢

\fr. Dovgras.—I was not asked; I made an examination, that was all,

Ar. IoLaate.—In your examination of the various specifications, Mr. Douglas,
and any rccommendations which you made, did you makc ..ay recommendations with
regard to the fabrication of the bridge or in regard lo its erection?

--— —-Afs-Dororas==My- connection- with- the Qucbes_Bridge. Company ceased at that
report as an engineer.

Trof. Kerrv.—Would it be a fair statement, Mr. Douglas, to say that for all
practical purposes in connection with the actual design and construction of the bridge,
Mr, Cooper could be considered as acting a8 engineer in charge for the departmentt

Ar. Dovaras.—1I should not say that he would be exactly—not as I understood
it or understand it. S . ) -

Prof. Kerry.—I want to get at it, not formally, but as a matter of absolute fact.
Any detail of construction that would be approved by Mr. Cooper, or any engineering
question that would come up, and on which Mr. Cooper would pronounce a definite
opinion avould be settled in accordance with Mr. Cooper’s opiniont

Ar. Dovaras—1I should say that is my understanding of Mr. Cooper’s connection
—X would not say with the government—but with the Quebec Bridge Company,
beeause you could not get anything from the Quebec Bridge Company except from
Mr. Cooper.

Prof. Kerry.—And the department practically accepted any plans that carried
Mr. Cooper’s signature? :

Ar, Dovaras.—I do not know about the department. They were sent to me for
examination; I examined them and then Mr. Schreiber approved them. He is the
department. He takes the responsibility of approving them.

Prof. Kerry.—Mr. Schreiber told us yesterday in his evidence that it was gene-
rally understood that the interests of the government and the Quebec Bridge Company
were alike, and that those interests were considered to be thoroughly taken care of by
being entrusted to Mr. Cooper.

Afr. Dovatas.—That condition has arisen since T had anything to do with the
br.lge as sn engineer—that is since the specification—so that I know r.othing about it.

Yrof. Kerrv.—As far as you know, that was what you might call the general
temper of the department?

Mr. Dovaras.—As far s I know. Everything went.

Mr. HoLeate.~You said that in examining the plan the thing you lecked for
was Mr. Cooper’s signature?

Mr. DouarLas.—Certainly. He was paid for that business, and I saw that he had
his name there. I presunie the department considered that Mr. Cooper was the
authority, because they rever referred anything to me,

Prof. Kerry.—As far as you know, Mr. Douglas, there was never any proposal
on the part of the government to appoint an engineer who should be permanently
resident in the vicinity of the bridge -during construction?

Mr. Dovorss—I do not know of any such movement. Previously on bridges
on wwhich I was acting as bridge engineer, T had my own personal inspector, and he
reported to me week by week or day by dey, That was the customary method, When
the Cornwall bridge collapsed there was a great hubbub in the papers about the inspec-
tion of bridges, and most of the large bridges I had an inspector on.

Prof. Kerry.—In this case the usual practics of the department was not followed?

Mr. Dovaras.—No, I cannot say that. There was no practice about it. Some-
times on an important structure they would instruct me to look after it, but if the
department were going to look after the construction of bridges all over the country
they would have a prety big contract.

Mr. Horoate.—In the case of the Cornwall bridge, was there a consulting engi-
neer employed on that in the same capacity as Mr. Cooper{

Mr. Douvcras.—~No. It was more with regard to the substracture, the pressure
work and the re-enforcement of the piers and *hat sort of thing that T was down there.
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The building of the superstructure of the Cornwall bridge was #n American territory,
sud we had nothing to do with it.

Prof. Kerry.—We understood you to say that you had not had occasion officially
to vieit the bridge during the progress of the supersiructure at all.

Mr, Douvaras—In that connection T would correct a misapprehension of Mr,
Schreiber in his evidence vesterday. He, by interjecting my name in many places,

would lead you to think that I had been connected -with-the-bridge during_the whole

construction I only visited the bridge during the time of the construction of the
cubstructure. Since the commencement of the erection of the superstructure I have
ot visited the bridge, and T never saw it until it collapsed.

Prof Krrrv.—And to the best of your knowledge, Mr. Douglas, no other officer
of the department visited the bridge for the purpose of carefully inspecting the details
of construction. G mm e :

Mr. Douaras—I thought that perhaps Mr. Johnson was doing the work in the
way it should be done. An enginecr could not do it. He could net climb over the
bridge; he would have to have his own inspector—a man he had confidence in. - An
engineer would not do any good; he would want a first-class inspector. At least I
would not 2limb 850 feet high, or 150 foet from the ground.

\Mr. Horaate.—Then, was the regular procedure of your department applied to
the construction of the Quebec bridge? -

Mr. Douvaras—There was no regular procedure.

Mr. HoroaTe—1 understand that there is a regular procedure in your departmont
in regard to the construction of subsidy bridges?

Mr. Douauas.—Not in regard to inspection.

Mr. Horoate—In regard to the connection of your department with subsidy
bridges? : . .

Mr. Douaras.—Yes, ordinarily.

Mr. HoLoaTE—Was that regular procedure followed?

Mr. Dougras.—Yes, as ordinarily. o

Mr. HorLoATE—Was there anything more than the- ordinary procedure followed
except that you had the assurance of the Quebec Bridge Company of their appoint-
ment of Theodore Cooper as their consulting engineer{

Mr. Dovoras—That is as 1 understood it. I always considered that it was the
regular procedure of the department in regard to a subgidized bridge. after the
government came into it, I do not know anything about it.

Mr. Horaate.—I think that is all, unless there is anything you wish to say.

Mz, Dovaras.—No, I have eajd all I wish to say.

The Commission adjourned to meet again at the call of the Chairman.

The Royal Commission on the Quebec Bridge met in New York city, October 14,
1007, and proceeded with the examination of Mr. Theodore Cooper, consulting engi-
neer of ghe Quebec Bridge Company, which lasted until October 22.

MR. COOPER’S TESTIMONY.

Q. What were your first relations with the Quebec Bridge Company or with any
of its officials aud at what datei—A. About February 25, 18909, I received a com-
munication from the Quebec Bridge Company asking if I was at liberty to take up
the examination of their competitive plans. I replied in the affirmative. The next
ncourtence, as far s my Memory goes, was upon the 23rd of March, when Mr, Parent,
Mr. Hoare and Mr. Barthe, the secretary, same to New York and had a personal inter-
view with me. They gave me & brief account of what the plans were, I having had
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no previous knowledge of the same, and as!xed me upon what ten'ns I would und?r-
take the examination, and how much time it would probably require. I stated, with
the slight knowledge I had of what they were det_sc‘:ribing, and assuming that they
wished a relative report rather than a detailed critical report on all the numerous
plans, that I thought it would require about three months’ time, and I atated my fee
for performing that service. They then asked me undef what terms I would ac} as
consulting -engineer when-the work was under construction. _I_stated my. fee..,,‘,lhzayA
then asked if the inspection of the work was included in my services. I distinetly
stated it was not. They then asked me to give them an es!‘mate of what the probable
eost of the inspection would be. I told them that with th:y slight knowledge I had
of the subject my estimate would be very much in the line of a guess, but T assumed
from th> magnitude of the work and from what I supposed it would be, that it would
probably cost from $20,000 to $25,000 for the shop inspection. I do not ?hink tl}ey
accepted any of my offers at that time, but Mr. Parent left me under the impression
that the plans would be sent to me. My offer as consulting engineer was not acted
upon.

l Q. Previous to your engagement to report upon the competitive plans had you
been consulted in any way about the project and had you aeen the plans and specifica-
tions prepared by the Quebec Bridge Company?—-A. No, I had no knowledge in
regard to the project except what nvas in the technical papers stating what they pro-
posed. I had no definite knowledge except the general knowledge that they were pre-
paring to build a bridge at Quebee.

Q. Were the outlines of the preliminary plan prepared by the Quebec Bridge
Company generally followed in the final design?—A. That -¢sdion I do not thurough-
ly understand, but I suppose it has reference to the legal requirements which, I think,

. were embodied in the {racing showing the profile of the river, the distances and the
legal requirement of 1,200 feet at a certain elevation above the water. That is the
only preliminary plan that 1. know of. - . .- S e e

Q. By whom were the details and outlines of this preliminary plan suggested {--
A. T do not know.

Q. Did you consider that any change in the general type or outline of the struc-
ture was desirable and were any studies made to this end?—A. Certainly not st that
time, because I had no knowledge of any type or other outline than before mentioned.

Q. At the present date and with the advantage of the several years of additional
experience would you confirm your original recommendation both as to the type of
the structure and as to the merits of the design submittedi—A. Yes, if under the
same limitations that existed at that time as to the amount of funds apparently
estimated for the construction. That is an irportant point, because the structure
was apparently lmited to the amount of funds they had in sight as far as it was
impressed on me. The impression was given me that thns work was to be con-
structed by & private corporation, that the amount of money that they expected to
have was a limited amount, and the question to be decided was the possibility of build-
ing the best bridge within the financial strength of the company. The question of the
best bridge was not brought up at all. So that, to answer that question a little more
fully, it must be limited by that statement, but with my present knowledge I could
make further recommendations. ) : ’

Q. It is not an unknown practice for a bridge-building company to segure the
promise of a contract from the promoters at a vory early date, and in advance of the
calling for compoatitive tenders?—A. It is a general belief that that is not an unknown
practice,

Q. Have you any reason to think that any such understanding existed between
the officials of the Quebec Bridge Coripany and the Phwnix Bridge Company previous
to the final award of the contracti—A. Not to my knowledge. I was left absolutely
unhampered in any manner in my report as to which I should consider the best plan
and the best bridge. In no manner was there anything indicated to me that one plan
should be preferred over any other or any one bid over any other.
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Q. On shat date did you accept appoiniment as consulting engineer to the
Quebec Bridge Company 9—A. T received a letter appointing me consulting engineer
to the Quebec Bridge Company on May 6, 1800.

Q. What extent of profcesional responsibility was given to you in connection with
+his work by the Department of Railways and Canals, and how and when was this
responsibility givent—A. In a supplomentary report with even date of my report
upon_competitive plans, June 23, 1899, 1 stated in a general way that my examination
of the competitive plans was based entirely upon the specification and data furnished - -
me by the Quebec Bridge Company, that I thought, before the construction of the
work should be undertaken, careful study should be made to see if a hetter bridge
could not be had ~»4 whether a change of span was not desirable. On May 10, 1903,
Mr. Parent informed me verbally—I think it was—that the financial affairs were in
such shape that the work could now be done. T then took up again with the Phenix
Bridg> Company and with the chief engineer the necessary modification of the loads
and stresses to suit a bridge of this magnitude.  After considerable discussion
between Mr. Szlapka, the designing engineer of the Pheenix Bridge Company, myself
and Mr. Hoare, it was found that nothing could be done in the way of changing the
original specification except with the authority of the Deputy Minister of the Depart-
ment of Railways and Canals, After considerable correspondence (which is on file) and
discussion and a personal visit by myself to Ottawa, I received, on August 23, a copy of
an order in council dated August 1o (Exhibit No. 18), certined ., the Clerk of the
Privy Courcil, giving me, in a general statement, the authority to make modifications
from time to time in the specifications and the proposed loadings, subject to certain pro-
visos, and ‘ provided the efficiency of the structure be fully maintained up to that
originally defined in the original specifications attached to the company’s contract !
(Exhibit No. 12). ‘

Q. Did you at any date ask to be relieved of your duties, and for what reasomal -~ -
_If you.made such a requs t, at whose instance was it withdrawn?-—~A. I cannot give
dates, but fully three years ago, I think—certainly over two years ago, before the
work of ereetion had commenced at Quebec—Mr. Pareat, in my office, asked me when
1 was going to Quebec next. T answered: ¢ Mr. Parent, I never expect to be able
to go to Quebec again; I am under the ban of my physician, and 1 feel that I ovght
to bo relieved of th» responsibility which is upon me, as it is impossible for we to
give it that attention that I conscientiously feel I should do’ I do not, of course,
know whether Mr. Parent looked upon that as an official statement, but he protested,
and said: ¢ Mr. Cooper, we never intend to let you go until the bridge is done; we have
confidence in you and we want your services continued.’ About the same time I told
Mr. Deans, the chief engineer of the Pheenix Bridge Company, that I thought I should
withdraw, that while I appreciated the complication that it would involve and the
difficulty of their mutusily seiecting somebody who would be satisfactory, I would
gladly withdraw from any further responsibility. He likewise protested, and said they
could not submit to that; that they did net know of any one upon whom they could
all mutually agree, that they felt the same confidence in and to whom they would be
willing to submit an importent contract like the one under execution. Realizing this
difficulty, and feeling also a pride and a desire to see this great work carried through
successfully, 1 took no further action.

Q. Was your advice asked in connection with the framing of the contract for the
construction of the bridge, and if 80, upon what points §—A T do not recollect in any
manper having been consulted on the framing of the coucract.

Q. Are you conversant with this contract?—A. I have no knowledge whatsoever
in regard to this eontract except what I have gathered casually and inferontially from
time to time. ,

Q. Did you consider. that the order in council of August 15, 1803 (Exh'bit No.
1R), gave you as consulting engineer for the Quebec Bridge Company full and shsolute
authority to amend the specifications and to order such alteratiors in the conrteaction
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- plans as scemed best in your judgment ?—A. Yes, under the restriction that the effi-
ciency of the structure should not be in any way reduced from that originally pro-
posed, and subject to the provisos previously referred to. .

Q. Had your decisions to be referred for confirmation to any officiala of the
Quebee Bridge Company, or of the Dorainion of Canada?—A. 1 think every change
of any importance, certainly all those in the specifications, were referred to the chief

--engineer, Mr. Hoare; and supposedly -through him to-the department. - - e
~ Q. Please state-what -alterations were-made on-your-advice and on.-your-authority-—- .

to the original specifications attached to the contract? Were these alterations acoepted
by the Pheenix Bridge Compsny without discussion, and were they observed by it
throughout the work #—A. As an experienced engineer of many years’ standing, I
recognized that the original specification of the Quebec Bridge Company weas what I
would call a ‘scissored’ one; that it was not drawn upon any theory by any person
having the importance of this bridge structure in his mind. Although a specification
for a Canadian bridge, there was no recognition of the snow weight that must at times
come upon this structure. The requirements for the wind atrain were those practically
imposed upon the Forth Bridge against the protest of the chief engineers of that bridge,
Messrs. Baker and Fowler. The train load and train requirements were not as great as
I thought they should be in the present state of transportation. "I saw that a large
amount of the material in this bridge was going to be devoted to giving it horizontal
strength against an imaginary and an impossible wind, material thav could be much
more favourably placed to give the bridge vertical strength under higher train loading.
I therefore corrected the specifications to provide for a less ‘wind strain than that
originally required, with a greater vertical loading than that at first required. Being
impreazed with the necessity of restraining the weight of the structure under these
new loadings and changes of loads so that it would not exceed the original estimated
weight contained in' the contract, I made modifications in the unit strains to be
~ employed upon the various members, with the view of keeping tke final weight within
the limitations and yet obtain more harmony in the relative strength of the different
parts of the structure. Previous to taking up the consideration of the new loadings,
the 210 feet spans making the approaches on each side had been constructed. On
examining the plans, when submitted to m2, I found that the floor system was exces-
sively heavy. 1 immediately wrote to Mr Hoare, the chief engineer of the Quebec
Bridge Company, that I found the floor sysiem on these 210 feet spans un:zecessarily
heavy, that they exceeded by 18 to 20 per cent the best requirements of the Pennsyl-
vania Railroad and all first class railroads in the United States; that I understood
that directions had been given to build these approach spans according to the official
specifications of the Department of Railways and Cansls of Canada. I ‘wrote to Mr.
Hoare as follows: ¢ While it is a matter of not much importarce for the¢se particular
spans, if this is to be taken as n precedent for the main epans, it will add considerably
to the weight! I afterwards explained that for every extra pound put in-the floor
system from four to five pounds extra metal would be required in the trwses to carry
it, and that this excessive requirement would render it impossible to build the struc-
ture within the limitation of the financial ability of the company, and that I did not
consider it would in any way detract from the perfectly safe and satisfaciory building
of the bridge to lower the requirements to those accepted by the first class railroads
throughout the United States. -

Q. Were these alterations accepted by the Phenix Bridge Company without
discussion, and were they observed by it throughout the worki--A. As I believe 1
stated previously, these alterations made by me were discussed with the designing
engineer of the Pheenix( Bridge Company. This, however, was not for the purpose of
getting at their wishes, but to get the benefit of the views of Mr. Szlapka, a brother
bridge engineer, upon the suggestions that I was making.

Q. Please state the approximate dates upon which the following operations were
commenced :— i : ‘ - !
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(a) The preparations of the final plans in detail.

(b) The rolling of the necessary metal.

(c) The fabrication of the metal in the shops.

(d) The erection of the structure into position at the'site.

A. Most of these questious will have to be answered by the contractor if exact
Jates are required. As to the preparation of the final plans in detail, I could give
vou.the datee from. ‘the different plans if I had my office plans here, but speaking from
- memory. I cannot. On |
floor system.

tember 16, 1003, T received the first plans, the plans for the -

The rolling of the necessary metal undoubtedly commenced as soon’aa they “g;:o‘t o

wy approval of the first plans, Of course that is 2 presumption ;- the exact informa-
tion can be obtained'from the Bridye Company itself. While I know they started
rolling the metal as soon as they couald, my testimony would not be positive on thab .
matter; I simply answer, about the latter part of ‘September. .

The information as to the fabricaticn of the metsl in the shops would be obtained
in the same -way; they'all followed ore after the other. I do not suppose it would be
three weeks after 1 received the plans until the shops were going on the floor system.

The erection of the bridge began on the south anchor arm on July 22, 1805. !

Q. Was ther ample time between the award of the contract and the beginning
of the work in “he mills and shops for the preparation of the construction drawings?
Do you consider that sufficient time was given to the study and preparation of the
Arawinge, and, if not, for. what ‘reasons was this time curtailed i—A. The Phenix
Bridgs Company practically had the contract for the construstion of this bridge
ceveral years before they commenced the preparation of the plans. I'urged them at
an early date to prepare their studies and plans as far as possible for the accepted
1,300 foot'spans for which no plans had yet been ptepared, stating that in an important
* work like this very cautious and very careful conzideration would be required in each

and every individual detail of the structure, and that this should be done befora ihe
- rush of construetion would come upon ua. “They gave this no attention, and practi-
cally made 'no steps towards preparing the plans until” they’ had  completed - their - -
finanecial arrangements and had executed their present contract as 1 believe dated
June 19, 1903 (Exhibit No. 16). There has not been time enough given, in my
opinion, ‘to the careful study and preparation of the drawinge and plans of this strue-
ture, free from the rush and push of its practical execution. As I understand it, the
iime stated in this contract for the completion of the work, as'verbally given me by
\fr. Deans at the time, is three years. I protested against that, and stated it was'an
absolute impossibility to ccmstruct that bridge in three years, that under the 'most
favourable ¢ sumstances without, considering any contingencies, four years at least
would be neaded, and in my judgment ‘five at least should have been esked for. I
told Mr. Deans at that time that thiz meant rush and hurry, and the impossibility of
giving thoughtful and careful consideration to 'every step before undertaking th'e
work in the shop. 'The urgeney and demand of the manufacturing side of thik

problem be e, in my opinion, outweighed and burdened the'technical and thoughtful

consideration of all the plans. : . i

Q. What orranization existed for the checking of 'the strain sheets nr}d detail
plans prepared by the Phenix Bridge Company 3—A. My own office crganization abeo-
lutely. ) !

1{2. At whose expense was this organization maintained and was it sufficient for
the purposei—A. At my own expense, and it was not sufficient for the purpose con-
sidering the other duties which were imposed upon me improperly.

Q. Was this work properly part of the duties of the consulting engineer i—A. 1
so considered it to be. R .

Q. Was it found necessary to order alterations in the plans prepared by the
Phanix Bridge Company in eny important particulars and, if 8o, what were the .
principal alterstions madet—A. Yes, numerous and comparatively minor alterations
were frequently ealled for when the detail plans did not fully come up to the retm\are—
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ments. The most important alteration, however, was thai of the long eye-bar chord
of the anchor arm. It was about the first of June, 1904, that the Phenix Bridge
Company submitted their plan and arrangements for the top chord and diagonals of
the anchor arm. After careful personal examination, I declined to approve it as
having violated the requirements that I had stated in a personal conference with the
engineers and proprietors of the Phenix Bridge Company I should demnand. At that
conference I stated that I would accept no bars exceeding two inches in thickness
unless it was an absolute .ecessity to use a greater thickness. My experience had

proved to my mind that when fhat thickness was exceeded salisfactory bars could not
be obtained. In this plan submitted for the top chord they had used bars two and one-
half inches in thickness and other prohibitory thicknesses; and they had arranged the
bars at angles which were. to my mind, thoroughly unsatisfactory and I called for a
new design. Mr. Szlapka came and had a personal interview and protested that it
could not be made better, that he had had his best men on it for two months and he
could 3ee no change that could be made in it that would come nearer to my require-
ments ‘han this plan. T stated T never would approve it and finally I was compelled
personally, although it was work I had not done for twenty years, to redesign the
whole system. It was a very arduous and trying work and when I was through I was
thoroughly exhausted. I gave them a copy of my design and stated that it was not
the best that could be done, but that it was the best that I could do, and I hoped now
they would take the matter up from the point of view of the charges I had made and
still further improve it in certain details which I pointed out. It was in early June
that I first took up the question of this eye-bar chord. While I was working on this
chord, on July 10, Mr. Szlapka brought me a new packing which I refused again to
approve and it was not until July 81 that I succceded in getting from the Phenix °

. Bridge Company a satisfactory chord packing in conformity with my views and
requiremen:s,

Q. Were the plans finally approved to your entire satisfaction or would you have

__ given them further gtudy had you been able to do soi—A. I should have been glad to
have had the physical strength and the time allowed me to have given further study
to many parts of this structure, but in my physical condition I have been compelled,
and must accept the responsibility for the same, to rely, to some extent, upon others.
1 had and have implicit confidence in the honesty and ability of Mr. Bzlapks, the
designing engineer of the Phenix Bridge Company, and when I was unsble to give
matters the careful study that it was my duty to give them, I accented the work to
some extent upon my faith in Mr, Szlapka’s ability and probity.

Q. What organization was created to see that proper material was secured for
the construction and that the shop work was in all particulars up to the requirements
of your specifications and in accordance with your instructionsi—A. There -were
inspectors appointed at the mills to inspect the crude material as rolled to see that it
wes up to the specifications and requirements. There were inspectors at the shop to

* inspect the mechanical work and to see that all the details complied with the approved
drawings. :

Q. Was this inspection properly part of the dutics of the consulting engineer,
aud was the organization of this inspection in accordance with your advice! Were
you satisfied that the inspectors appointed were, in all respects, the men best qualificd
for th2 position and if not, why and by whom were they appointed! Was your
advice with regard to the local force required for inspection and charge of erection
asked or did you find it necessary to offer advice on this point! Was this advice
followed+—A. It was not properly the duty of the conmsulting engineer, and the
organization was pot in accordance with my advice. Long before any work of con-
struction was giarted at the shops the chief engineer of the Quebec Bridge Company
asked me in regard to the matter of the inspection, and I outlined the following pro-
gramme, stating that the inspection of the shop work on this structure was far greater
and more important than anything that we had had experience with before, that the
features of the mechanical work were minor ones compared with the necessity of
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watching all the technical features of the plans, and that technical engineers, if
possible with ehop experience, who could not only inspect this work in the mechsnical
requirements, but see that all tke technical requirements of the plan and' strain
sheets weve properly executed, should be employed. 1 expressed & desire that
technical graduates should be appointed to the position of inspectors at the shops. I
pointed out that after tvo erection work commenced we would need a highly developed
class of men to take charge of that part of the work; it would be very responsible and
very difficult to undertake, and that T hoped we could gradually weed out from those
who were at the shop men who were competent to take charge of the inspection of the

erection aftér it commenced. I also pointed out-to-the chief engineer of the Quebec _ °

Bridge Company that when this bridge was done and finally completed and turned
over to the proprietors it would be necessary to have a competent body of engineers
to have charge of the structure, its maintenance and general supervision, and that
such men should be men who were thoroughly acquainted with the whole bistory of
the construction, the whole theory of the work, and who would be sble to know the
thing as intimately as possible in order to maintain and take care of the structure
properly. 1 stated that in view of this matter 7 thought it svould be fair and proper
that, if it were possible, these inspectors should be Canadians, graduates of Cana-
dian institutions, because I stated that the men having charge of this work would have
to live there, and they should be men of the country. 1 did not feel that Mr. Hoare
was in sympathy with this matter, and I did not succesd in obtaining at that time
the men I hoped for. At a conference at Phenixville about the time the work was
under way, the necessity of an inspector became imperative, and T stated that I was
hampered, that the mex’s names that Mr. Hoare had sent e did not satisfy me
sufficiently to have me recommend them, and that I had no real right to take up that
matter. Mr. Reeves, the president of the Phenix Bridge Company, stated at thst
time that Mr. Edwards, who is the present inspector, had been inspector at their shops
for many years, and tbat they considéred bim a very competent man, that he was
péergond  grata, av.d thau he would recommend me to give him" consideration.
1 had Mr. Edwards ccme to my ofice and examined into his history and
found that some seventeen years' before he had done “sothe inspection for me
that was satisfactory, and that he _had been constantly an inspector from
that time on, and I appointed him inspector at the shops, and so reporied to
Mr. Hoare. Later on, feeling the necessity of having some one qualified for the
inspection of the erection, and failing to get any such person appointed, I heard of
Mr. McLure, bridge inspector at that time on the New York, 'Ontario snd Western
Railroad. 1 sent for him and examined into his career. I found he was a technical
graduate. I'inguired into his ability to climb and his ability to express himself clearly
in regard to technical matters, and I concluded that he was a desirable candidate for
the position of inspector for the erection. I again took the initiative ‘ard appointed
him assistant inspector at the shope, telling him what my ultimate purpose was, that
if he proved ‘himself, after a trial, competent, he should be the inspector of the erec-
tion. I sent him to the shops under instructions-that while he was to give sufficient
attention to the mechanical inspection to make himself thoroughly acquainted 'with
the construction of the work, he should bear in mind that the. principal duty that I
wanted him to’prepare himself for was that of inspecting the erection, that I wanted
him to make himself thoroughly acquainted with all the atrain sheets, not only of the
work as it would finally be constructed, but especially the strains due to +he erection;
that I wanted him to be so prepared that when he went to the bridge he would 'know
under every change daily made in the load-what the effect would be upon all the
members of that structure theoretically, and that it would be his duty to see that they
practically met 'the expectation of the theory. I expiained to him in a general way
the camber necessity, the changes of position of the different members and the neose-
sity of keeping careful and watchful eye on these actions and to know why these
modificatione were expected, and, when they did not occur, to find out why. I than
privately ‘roquested Mr. S:lapka, the designing engineer of the Pheenix Bridge
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Company, to give me all the aid he could in educating Mr. McLure for the position,
and confidentially to give me his opinion of-Mr. McLure’s capacity after he had been
there a sufficient time to determine it. Later on Mr. Szlapka reported that he found
r. McLure ‘very energetie, very active, very bright and thoroughly capable of under-
taking the work that I had in view. I reported the appointment of Mr. McLure to
the chief engineer of the Quebec Bridge Company (Mr. Hoare). The'general impr.:-
sion left upon my mind after communicating with Mr. Hoare, was that he did nes
want Mr. McLure.” He even stated that he had other men in view. The work of erec-
tion had progressed to the extent of placing nearly all the lower chord of the ancher
‘arm upon the falsework before Mr. Hoare called for Mr."McLure’s asistance. Ile
had previously to that, I would state, forestalled my action after I had appointed Mr.
MeLure by notifying me that he had appointed Mr. Kinloch inspector for the erection.
Without any reflection upon Mr. Kinloch-—all I have heard of him has been mes
favourable—I knew he was not qualified to do the duty that I cxpected of the inspertor
of crection. When Mr, Hoare sent for Mr., McLure finally, they were wedging cut
the lower chord for camber, something that I am thoroughly satisfied neither Mr.
Hoare nor Mr. Kinloch understood. I think that was the reason for calling for Mr.
McLure at this late day. Knowing that Mr. Hoare had already appointed Mr. Kin-
loch inspeetor for the erection, I feit it my duty to put Mr. McLure's position clearly
to Mr. Hoare, 'so T gave Mr. McLure a letter of instruction, and addressed him as
inspector in charge of the erection, Quebec bridge. I told him to present that lettar
to Mr. Hoare when he went to Quebec.

Q. How often did you personally visit the shops, and by whom and in what form
were instructions given 'to the inspectors{—A. I am sorry to say after the work com-
menced I visited the shops I think but three or four times. I do net know to what
extent Mr. Hoare may have given the inspectors instructions; I have given them from
time to time verbal and written instructicns. The shop inspectors’ instructions have
been almost entirely verbal, except on ocecasions when things ‘would come up about
" which I felt it necessary to writé a letter to the shop inspector. e was in the habit
_of coming 'to_my office at least once a month, sometimes twice, but always once a

month, to bring estimates of weights of material for my examination and approvah
At such times he furnished me memoranda showing what had beea done, end alw
drew my attention to points on which he wished my advice and instruction, so that
largely my advice and instructions to the inspector at the shops were verbal. As to
Mr. McLure, I know not what instructions he may have received from the chicf
engineer of the Quebec Bridge Company, but all my instructions to him while he was
on .(he work were in the written communications of which the Commission have full
copies.

Q. Were the records from the inspectors regularly . transmitted to you and t
whom did they refer for instructions in casc of dispute or difficulty #-—A. I think that
is already answered except in regard to the records. Mr. Edwards made both verbal
and written reports from time to time. Mr. McLure made regular weekly roports in
rega}'d to the work of erection and, to the best of my knowledge and belief, in all cases
o'f dispute or difficulty I was the only person from whom they received any instruc-
tions. '

) Q. Was the workmanship satisfactory to you, or did you find it nocessary to take
de'mded action to secure satisfactory results —A. In many directions the workman-
ship was perfectly satisfactory, bat 1 had cause to make frequemt complaints of the
mechanical department, especially regarding the facing of the compression members
and the boring of the pin holes. :

Q. Did you find it necessary to take decided action to secure satisfactory .esults!
~—A. Unfortunately I did not know the unsatisfactory resulis until after they were
made. I did frequently and strongly express my diseatisfaction with the feults that
were made, and I did also require that all such faults should be corrected to put the
work into a satisfactory shape. Whether that was done T have no pereonal knowledge,
except the reports from the Pheenix Bridge Company and the inspector.. During
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. the erection, on Jupe 2, 1906, Mr. McLure reported that when preparing to ereet tho
contre posts he found the bearings of the uppor parts of this post were not truc and
straight and sent me sketches which indicated very bad sbop workmanship, 1 instructed
him to stop the erection until this was properly corrected and ramedied. He reporied
later that this work had been corrected in accordance with my instructions. Of course,
1 do not recall, and it would be perhaps unneceseery, each individusl case where exrors
occurred. They are all on record and can be found from ti~ files, but I could not refer
to them without devoting a good deal of time to going over the records, and 1 do iot
think it would be important in the lino of testimony exocept to show that the work-
manship was not entirely satisfactory to me, especially that part that 1 have mentione .

Q. Are you fully satisfied with the steol that has been supplied for this bridge
and does its action both when under test and.in the wreck indicate thoroughly good
material i—A, I think it has been shown both under tests in the testing rnachine
anid the test of the failure, a5 far as 1 can judge by the reports of the failure, that the
material is unquestionably most excellent

Q. Did the magnitude of the structure call for much better workmanship than is
usual for ordinary bridges and was any effort made to secure such superior woikman-
ship ! Was the workmanship defective in any particular 1 —4A. T most decidedly
think it did demand a higher cless of workmanship than that employed in ordinery
bridges, and I do not think that in all matters proper efforts were made to secure such
workmanehip, particularly in reference to the two prints 1 have previously mentioned,
the facing of tho compression members and the boring of the pin boles.

Q. Who devised the metlor] of loading and unlwding the wembrrs and eli pro-
vicions for transportation, and nnder what supervisivi was this work carried on i—-.\.
1t was entirely within the hands «nd under the cont ol i the Phenix Bridge Compeny.

Q. War the deformation of these members vhile in transit probable I—A. Yes,
wnder carcless treatment or in tho casc of accidents.

Q. Whose duty was it to ensure that the erection :ucthods and appliances were
suitable 10 the work and to organize the system of ercetion t—A. The Phrinix Bridee
Company’s. At the same time I ha! in a general way. b not'in detiil, to eonsider
he methods they intended-to employ cnd 1 believe ¢hat gren rare was enployed by the
Phenix Bridga Company in devising m excollent method f handlirg the material
and putting the same in place. -

Q. Was the inspection of the work of croction and the takire charge of that
work properly part of the duties of the consulling enginecr a1, if not, whose duty
was it i—A. It was not the duty of the consulting engineer. 1 was the duty of the
chief engineer ‘anid his o-ganization, with the sole right to appis o the consulting
engineer for advice upon any speciel problem.

). Was the local taff at Quebec. employed by the OQuebec 3rid; e Company and
the Pheenix Bridge {{umpany, to your catisfaction and did you consido» it fully com-
petent to handle the worki—A. Not from my present knowledge. V' hen disenssing
the necessity of technical men for the inspectors, T toak the matter vo ¢ith the chief
engineer of the Phenix Bridge Company and pointed ont to him not «lv the neces-
sity of the Quebec Bridge C-mpany having competent men in charge - erection, but
ale the absolute necessity for ihe Pieenix Bridge Company to have an ¢ -ineer on the
work st all times who was fully cognizant of the details of the =i ~tw. . the action
of the different members under the different strains and camber noveme: s and who
would have the tectnical Ymawledee to teke action if, at any fime, the ‘heoretical
~<pectations should not be obtained, to determine why such result was not obtuined and
L» able to direct the necessary corrections. I do mot think, from my present know-
ledge, that the Pheenix Bridge Company did bave any such engineer upon the work.

Tn regard to the local staff of the Quebec Bridge Company, T have no knowledge
further than in reference to the chief engin~er and Mr, MecLure, and T feel now that
on the part of the Quebec Bridge Company, Mr. McLure was the only person who
had any preparation or gualifications for supe: vising the construction of that bridge,
and T kuow that the time allowed him for prepa rtion for this important duty was not
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as great as should have been given him. From the reports that hf_a has from time to
time sent me, from personal intercourse with him, 1 feel that he did all that could be
expected of him under the circumstances. '

Q. By whom were its members appointed and to whom wero they responsiblef—
I have already explained the method of the appointment of Mr. McLure, the only one
in regard to whose appointment or selection I have any knowledge. .

Q. By whom was this force paid?—A. 1 presume by the two companies, that each

company paid the staff employed by it at Quebec. )
) G. Please state what qualifications in the way of training, age and experience were
necessary to make a man fit to have supreme local control of the eresction of this
bridge and whether any of the staff employed by either the Quebec Bridge Company
or the Phanix Bridge Company had these necessary qualificationsi—A. For a man to
bo qualified, in my opinion, to have the supreme local control of the erection of a
bridge as important as that unde: consideration, I think he should have been a
thoroughly technically educated and experienced bridge enginecr. I regret to say thut
T do not think the chief engineer of the Quebec Bridge Company had these qualifi-
cations. In reference to the local control by the Phenix Bridge Company, as stated
before, T do mnot think they had the quality of engineer that the curcumstances
demanded. In =aying this I do not wish to reflect in any manner upon Mr. Birks,
who sacrificed his life and who undoubtedly was a competent man in his line of
experience; but I do not understand that he had the thorough training and knowledge
of all the requirements of this structure necessary to fit him for the responsible
position as the engincering representative of the contractor on such an important
structure.

Q. Is it reasonable to expect that emergencies of grave importance may arise
upon work of such character and magnitude and could the local staff of the Quebec
Bridge Company be considered to be reasonably complete without including an engincer
of sufficient scientific training, age and practical experience to be competent to deal
with any such emergencies{—A. I have practically answered that already. I do think
that emergencies of grave importance are liable to occur in the erection of such a great
work and the history shows that they have occurred, and, as I stated before, 1 do not
think that the local staff contained a man of sufficient scientific training, age and
practical experience, to have met the einergenciea. )

Q. To what do you attribute the employment of a staff not equal in calibre to the
difficulties of the undertaking, on the part both of the Quebee Bridge Company and
¢f the Phenix Bridge Companyi—A. This is a rather difficult question for moe to
answer. I suppose that in the case of the Quebec Bridge Company, like all projects
undertaken by men not specially acquainted with the neccessities, the engineering
features of cny such great work, they were unable to make a proper seleciion. In
reference to the Phenix Bridge Comnany, I think it ..-s due to the fact that the
commercial branch of that company gave more conszideration to the pushing snd
completing of the work than they did to the giving of due consideration to the
practical requirements of such a great struciure,

Q. Do you consider that it is a wise practice when building a bridge of novel
character and unprecedented dimensions to place the design of the structure and of
the methods of erection in the hands of the mechanically trained staff of a contracting
company and, if not, why was this practice allowed in this case?—A. In answer to
this question, it is the gencral practice in America to have the mechanically- trained
staff of contracting companies prepare the working plans. As a rule, no engineer
could afford to maintain a staff of such character, and no corporation would listen
to a fee that would cover any such expense.

Q. Were the methods of erection submitted to you for approval or were you in
any way advised of these methods and of the character of the plant that was being
provided for the erection?—A. They were submitted to me unofficially, not for my
criticism, nor that they ..me within my authority, but for personal interest.

Q. What authority had the engineers and inspectors of the Quebec Bridge Com-
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pany to order changes {n these methods or to interfere with the progress of erectioni
—A. They hud all tho authority that belongs to a chief engineer and hia staff, the
authority that belorged to their offices. .

Q. Was it fully understood that the execution of this work was at all times sub-
ject to their approvali—A. I think that is implied in the office of the chief engineer.
In my instructions to Alr. McLure, as far as his authority went, he was distinctly”
instructed to see that no undue rigks were taken, and that all the work was satisfac-
tory before it was finally left.

Q. Mow often did you visit the bridge site during the erection of the super-
structure-—A. Never. I have necver lcen able to visit the bridge since the erection
commmenced. I was disabled before that was undertaken.

Q. By whom and how often were you advised of the progress of the work and
of matters of interest connected with iti—A. 3{r. MeLure made me weekly reports

detailing pretty clearly, and apparently thoroughly, the progress end the occurrences

of the previous week, and he occasionally gent me an additionsl special letter when
comething would occur that he thought should Pave more prompt attention than a
matter contained in the weekly report.

Q. Did you find it necessary to interfere with the conduct of the erection, and if
g0, what were the circumstances of =uch interference —A. As narrated in a previous
answer, I stopped the ercction of the centre post until it was made satisfactory. In
the latter part of September, 1906, on receipt of Mr. McLure's letter of September 22,
1908, and letters following, it was made clear to mie that the anchor arm was not acting
in aceordance with the theorctical expectations. On studying the detailed reports
of Mr. McLure and ths levels contained in his reports. T found that instead of the
anchor arm working itself free from the falee work near chords 8, 9 and 10 first, as
it shonld have done, it was showing a tendency to lift at the far shore end. This was
¢o anomalous that T sought for the reason thereof. anid-T-came to the conclusion that
they had not considered the comprezsion of the main centre post under the additional
1oad of the cantilever arm; that this wes throwing an undue lnad upon the bents near
point O of the anchor arm, and without giving at that time, September 24, any posi-
tive orders, I drew Mr. McLure's altention to this point, believing that he and the
engineer of the Phamix Bridge Company were also watching for these contin-
grneies, and would take the proper action to remedy the difficulty. Tt appears that
nothing was done by the Phenix Bridge Company until ceveral weeks later, when
in an interview with Mz, Szlapka at -y office, T showed him the correspondence
tetween Mr. MeTure and myself, and ponted out what I considered to be the diffi-
culty. He acknowledued the theors upon which T was working, and T belicve that
he that day did send orders to Thenixville to take the proper steps to Telieve this
undue strain at this point. There was some friction between Mr., McTure and the
superintendent of ercetion in reference to this matter, which will be found in the
correspondence, indicating that the Phenix Bridge Company did not recognize the
rights of anybody except themselves to control the erection. That point wa3s brought
up in a later discussion with Mr. Szlapka in an amicable way, and T distinetly told
him that the Pheenix Bridge Company were ot the only parties who had financial
interest in this structure, that the parties whom T represented, the Quebec Bridge
Company, had paid for the structure as it stood, that it belonged to them and they
had an interest in seeing that it was not risked or injured, end while I always endea-
voured to get along amicably with everybody, if it came to a point of determining
my right or the right-of any employee under me to protect the property of the com-
pany, I thought they would find themselves in the wrong. I think the correspond-
ence will further illnstrate all that without my going further on that point,

(Note—The correspondence here referred to is marked Exhibit 68.)

Q. Do you think that the leaving the position of this chord at that time, with
the falsewsrks not lowered to their proper position, could have produced any injurious
effects near or about lower chord 9 of the anchor arm{—A, That an undue and an

184—vol, ii—23 :
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unprovided-for strain was produced by this neglect seems very possible to iy mind,
especially considering that at that time ‘the splices, which were the weakest and most
hazardous portions of the structure, were not riveted and perhaps not fully and pro-
perly bolted. !

Q. Was appeal to you for aesistance and advice in the face of difficulties ever
made by the Phenix Bridge Company {—A. Tkat I suppose I could answer by saying
that Mr. Szlapka and myself were in frequent intercourse discussing and considering
many points as they occurred.

Q. Was it the practice of the Quebec Bridge Company’s staff to refer all difficul-
ties to you, and, if go, what were the duties of the chief engincert—A. As far as I
know all difficultics, all questions, all decisions on any matter relating to the etructure
were referred to me, and practically, as I now see it,'I was acting not only as the
consulting engincer but as the chief engineer of the Quebec bridge.

Q. What was the agreement between yourself aud the Quebec Bridge Company
as to your remuneration for your personal services and expensed, and under what
circumstances was the original arrangement amended? Did the Quebec Bridge Com-
pany allow 'you anything for tho necessary staff of assistants? What proportion of
your fee have you had to expend for assistance in the interest of the Quebec Bridge
Companyf—A. At tho origintal interview where I made the offer to undertake the
examination of the competitive plans I was asked what my fee would be to act as
consulting engincer'when the work was started. I stated that my fee would be $7,500
a year for such services. I did not recognize at that timo that there was to bo any
expense except an occasional visit to Quebee, go that'I made no agreement regarding
expenses.  In August, 1901, being in Quebee and my fees backward in payment, find-
ing that the company 'apparently were embarrassed for funds and considering that
under the circumstances then before me it might be some years befors any actual and
important work would be required from me as consulting engineer, I wrote a new offer
which amounted to reducing my fee to one-half. A member of the board suggested
at the time to make it the round sum of $4,000 instead of the one-half which I had
offered. That amount has been paid to me up {o the commencement of this year.
When other duties than those of the consulting engincer began to be placed upon me,
1 suggested to Mr. Ioare that it was hardly fair, considering that I had reduced my
fee to onc-half, that I should not be granted some additional remuneration to aid me
in carrying out the duties that had been placed upon me. No such additional remun-
eration has ever been granted me, and 20 offer has ever been made to restore my
original fee. My staif ana office expenses due 1o the work required in the interest of
the Quebec Bridge Company have been paid entirely from my own fee, and they have
amounted to approximately the sum ghat I have received from the Quebec Bridge
Company to cover my employment,

Q. Did the officers of the Phanix Bridge Company fully appreciate the engineer-
ing difficulties connected with the undertaking, and did they willingly and immediately
make good all defects that wera brought to their notica?—A. I think tbe technical
staff es represented by Mr. ‘Szlapka and his subordinates did fully appreciate the
engineering difficulties connected with this undertaking, but I do not think that that
branch, which might be ealled the commercial side of the Phenix Bridge Company,
were willing to or did make good defects that wore brought to their notice until they
were compelled to, when compulsion was applied. When the elongation of the eyes of
the‘eyobnm under the strains that we were intending to employ was brought to my
notice by dertalg preliminary ‘tests, feeling it to be a matter of ecrious moment to
k}IOW the truth, IT\fg& the Phenix Bridg Company to make a thorough investiga-
tion of this subject, and suggested to ther that as it was a matter of special interest
to a.ll lzridgo constructiony they should enlist .'.c co-operation of other bridge com-
panies in making a thorough examination into the whole problem. After more or lees
dxsc_:ussion it was made clear to my mind that the Phenix Bridge Company were more
desirous of hiding the matter than they were of exploiting it. I was asked not to make
the matter public. Finding this to be the position, on January 8, 1905, I wrote to Mr.
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Edwards, the inspector at Pheenixville for the Quebec Bridge Company, directing him
to accept mo more eyebars for the Quebeo bridge until further orders, and directed
him to furnish a copy of this letter to the Phenix Bridge Company. Then the
Phenix Bridge Oompany showed eagerness to carry out the investigation that L
demanded, and did csrry it out %o my satisfaction.

In other matters from time to time I did find thewn sluggish in making correc-
tions or remedying defects. L'o come down to a later date, on August 6, 1807, Mr,
McLure reported the condition of chord 7 and 8, cantilever arm, and the method of
remodying proposed by the Phenix Bridge Company. Upon the receipt of this lotter
from Mr. McLure on August 8, I immediately telegraphed the Pheenix Bridge Com-
pany that the method wes not satisfactory and asked them: How did this ocour 1
The following correspondence containing my letters to Mr. MecLure and Mr. MoLure’s
letters to me, my correspondence to the Phenix Bridge Company and their replies to
me, all of which are consecutive, indicates that the Pheenix Bridge Company did not
desire to make any corrections of importance, did not desire to put this chord in a
safe condition, tried to convince me that the error was unimportant, end even tried
to explain that the error had always been there. Bafore I could take final action as I
had fully prepared to do at the time, tho more serious problem of the bending of
chord 9, anchor arm, was reported to me.

Q. Was due care exercised throughout in the handling of the bridge members {
—A. For that information, gentlemen, you will have to depend on the testimony of
other persons. I judge, however, from results roported to me, that there was'not due
care at certain times. :

Q. Are you aware of any cascs in which members were damaged in handling 1—A.
It is now before the commission in cvidenco that .hord 9 was damaged in heodling,

Q. Are you aware of any cases in which the conncctions botween manbers in
place were not fully mado +—A. It would appear from the evidenco and from the
records of Mr. McLure, that the splices of the lower ohords were not fully made or
properly considered.

Q. What doviation of a rib of a main compression membor from the straight
would be passod in fitst-class inspection, and what variation from the truo plane is
pormissible in the faeod ends of tho ribs at butt joints 1—A. It is impossible to draw
any genoral and deofinit- vulo that applies to all cexs.  Thore must be a certain amount
of engineering judgment applied to each special case, but I should consider that in a
genoral way, bearing in mind the compression chords of this structure, that any
deviations from a straight line corresponding to the axis of the member exceeding
half an inch would not bo good, and if this amount of deviation is only for a short
Jength it bocomes far more serious. In regord to the amount of error that might be
pormittal in facing the ends of compreseion members, bearing in mind the large
dimensions of those in this structure and tho importance of having the best workman-
ship on acoount of the high demands made on all parts of the structure, I ghould think
that ono-sixty-fourth of an inch variation from a otraight line on the full width of the
lov - chord would be the extreme limit that should be permitted.

Q. Whoere theso limits have been oxoceeded in the Quebee Bridge members do you
consider that the fault lay with the shop inspection or that the distortion might be
due to insufficient care in haadling #—A. Both or either.

Q. Would such faults materially weaken a compression memberi—A. Any depart-
ure from a perfect fit or straight line in a compression member does weaken that
member. How much, of course, depends upon the relative departure from the true
lines, : ‘

Q. Was the progress of the riveting such as you desired that it should be at the
various stages of erection §—A. To the best of my knowledge it so appcared.

Q. Why was the south half of the suspended span to be erected in 1907 when the
fiorth half, in all probability, could not be ereoted until 1909 I—A. Simply because

154-—vol. ii—23}
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the material was there, the tools were there, and it was undoubtedly perfectly proper
to complete that portion of the work while they had it in hand, everything else being
satisfactory.

Q. Was your appraval of this procedure requested or obtained and, if not, was
this procedure in your judgment good practicef—A. The matter was discussed, and T
considered it perfectly proper and good practice.

Q. Who authorized the commencement of the erection of the suspended span before
the large traveller was taken down? Was it urderstood that this was to be done and
did this procedure have your approval?—A. In the early stages of the erection, long
before the large traveller was passed over to the cantilever arm, I drew Mr. Szlapka’s
attention 1o ‘he undesirability of using the large traveller for crecting the suspended
span, pointing out that it was unduly hazardous and was unnecessary for various
reasons which we discussed. He agreed with me and agreed to have a small traveller
designed for the-purpose of erecting the suspended span. The small traveller was
designed aad they then appealed to me that it would be necessary to use the large
travelles for the purpose of erecting the small traveller into position. I gave my
consent to that being done, but it iwas clearly understood that as soon as the small
traveller was erected, the big traveller would be removed from this structure and that
the crection of the suspended span would be continued with the use of the small
traveller only. T was under the supposition that the large trav Ner was being taken
down, T knew they had commenced to take it down, and I was very much astonished
when I found that they were continuing the erection of the suspended span with the
use of the small traveller and most of the weight of the large traveller still at the
extreme point of the cantilever arm. This knowledge, hiowever, only eame to me after
the failure of the structure. .

Q. From your present knowledge what do you consider the weakest and 1ost
hazardous part of the design?—A. Unquestionably the splices of the lower chord.
While, from the appearance of the wreck these splices when properly and fully rivetted
were the strongest part of the compression chord, when unrivetted or improperly bolted
they were in a condition of great hazard and uncertainty. As these splices in the
anchor arm could mot be rivetted until the eamber action had taken place and the
joints had come to full and proper bearing, they were, if improperly stayed and bolted,
very dangerous points and should have been most carefully watched and protected.
From tlie report of the condition of splice 7-8, cantilever arm, which is contained in
Mr. Mebur's and other correspondence following August G, 1007, there was first
made clear to me the seriousness of these splices and the lack of appreciation of the
neceseary care to be given them by the Pheoenix Bridge Company.

Q. Do you consider that the initial failure took place in t)e lower chord 2—A. T
feel thoreuglly satizfied, with the history now before us in regard to chord 9, west
anchor arm, that it was the initial point of failure.

Q. Were you satisfied with the care and {atclligence gshown by the Phenix Bridge
Company in placing the members of this chord?—A. T think I have answered that

.. already when I have spoken of their lack of caution in staying and protecting the

splices of this lower chord. With the facts before us, sceing their lack of appreciation
and consideration of the splices at 7 and 8 cantilever arm, there is grave guspicion in
wy mind that similar negleet and lack of appreciation may have prevailed before.

Q. At what date did you first become uncasy about the lower chord membersf—
A. On August 8, 1007, upon the receipt of Mr. McLure’s letter, as I have before
mentioned, narrating the condition of splices in chord 7-8, cantilever -arm.

Q). Starting from this date pleas: wiate all the circumstances in which you were
personally concerned up to the time¢ of the failure, referring to all communications
that reached you and all action that §:u advised?—A. T have already stated and drawn

" your attention to the correspondence between the Phenix Bridge Company, Mr.

McTnre and myself, following August 6th, On the morning of August 29, on reaching
my office somewhere about 11.26 o’clock, I found Mr. McLure at the office. After
speaking to him I passed to my office and took up my morning mail among which was
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the communieation of Mr. MecLure narating the condition of chord 9, west anchor arm.
After carefully reading and considering the letter, I called Mr, McLure into my offica
and cross examined him to find out whether the facts given were actual or whether
he had been scared, and satisfying myself that the date there was from actual measure-
ment and actual observation, 1 said: ‘It is very serious’ He eaid: ¢ Mr. Cooper,
they have moved out the small traveller, but we have estimated that it will not add
to the strain on chord 9 more than 50 Tbs. pér square inch, but they are going on this
morning to erect more of the work; do you think that is right? I said: By no
means right. T said: Is Mr. Milliken on the work?—intending to immediately tele-
graph orders to Mr. Alilliken to stop it. No, he said,Mr. Milliken is not present on
the work: there ia only a foreman present. Well, T said, I do not know whether &
foreman would take n suggestion from me or not; I will have to telegraph imme-
diately to the Phenix Bridge Company for them to wire to the bridge. I said: Are
you sure that the Phonix Bridge Company have these same facts before them that
vou have presented to me? and he said: Exactly the same report has gone to Phenix-
ville that you have now received. That was confirmed by a telegram handed me
about the same time from Mr. Hoare, stating that Mr. Birks had received a telegram
from Phenixville stating that this chord had been bent before it left the shop. Satis-
fied then that the Pheenix Bridge Compuny had the same facts T immediately tele-
graphed them to ¢ add no more load to bridge till after due consideration of facts)
I then said to Mr. McLure: You must go to Phenizvillo immediately and tell the
Pheenix DBridge Company that I do not want any delay such as that involved in the
discussion that we have had herctofore on similar oceasions, but T want immediate
action to strengthen that chord and to protect the bridge. He pulled out his time
table and said: Mr. Cooper, T eanndt reach Phanixville before five o’clock. T then
added to the despateh: Mr ‘feLure will be over at b o’clock. Mr. Berger went to
the Western Union office and they have the telegram endorsed: ¢ Sent from the West-
ern Union office at 12,16 pan/ 1 jmmediately tock up the problem of how to protect
apd how to strengthen that chord and made fome sketchos which T showed to Mr.
Berger. T said: If the Phanix Bridge Company do not themselves adopt some
botter method I would suggest that to them. At 9 o'clock that evening T was called
up en the long-distance telephone, and Mr, MeT.ure reported that the bridge was in
the river.

Q. Wherz do you think that the first failure took place and in what manner do
you think the bridge acted during the fallz—A. Considering the history of chord 9,
which is before the Commission, there is no doubt in my mind that chord 9, west truss,
failed first, and after it passed a certain degree of flexure the lattice bars in the
centre of the chord were perhaps what first gave way. To my mind, the noise that
the men first heard was the explosion of the Iattice bars of chord 9 at the centro.
Unrestrained by the lattice the weha of this chord indoubtedly buckied together as
so many sheets of paper erushed in the hand. When chord 9 had passed a certain
point the lateral braces between that truss and the opposite truss in thet patel were
disabled from doing any staying duty. Tt appears to me, then, necessarily that the
opposite chord 9 enst truss, must have given avay even had it been far stronger than
it actually was. With the giving way of chord 9 west, immediately followed by the
failure of 9 cast, the cantilever arm would naturally deflect towards the river. 'The
evidence of the wreck, showing the continuity and unbroken condition of the evebar
top chord, and that the anchor towers and anchor bars which were vertical in position
before rupture were pulled out to & horizontal position, indicates cloarly to my mind
that the main towers must have remained intact until this was done—indicating that
the main towers and the whole of the anchor arm declined towards the river and
downwards until either the main towers slipped from their footings or the great strain
of this long eyebar chord produced the final rupture of the main towers. That the
great mass of fallen material moved several feet towards the east was due to the
probable action and later rupture of the eastern truss, which would produee a tendenoy
to drag the material towards the east.
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Q. Do you consider that there was clear indica.tion that the failure was imm'inent
and was it possible, by prompt and intelligent action, to have prevented the failuret
—A. T think the deflection of an important member, as chord 9 west, to the extent
of 2} inches would indicate to any intelligent mind that that chord was lees capable
of doing the duty that it would have done if in a perfecﬂy stralghf. condition, and I
do think that it was perfectly possible by prompt and intelligent action to bave stayed
that chord and prevented the failure of the bridg?. )

Q). By whom should the orders for such action have been given and to whose
lack of judgment and initiative can the failure therefore be ‘cbarged?——A. To the
executive officers of either conipany who avere present or within sufficient touch to
have given any orders. : :

Q. In your opinion, is it good practice to leave the ordering of such action to
any employee of a contracting company{—A. The contracting company should have
had on the structure an employee of sufficient intelligence to have appreciated the
negessity for and to have given such an order. At the same time, the responsible
executive of the Quebec Bridge Company should not have hesitated, in the absence
of proper action by the contractor, to have given such an order.

Q. Do you think that at moderate expense the rils could have been made absolutely
safe?—A. I do. I believe if prompt action had been taken to protect chord 9 west from
further deflection, which could have been done by the employment of three hours’ work
and 3100 worth of timber and bolts, the defects and deficiencies which we now recognize
in the compression chords aud members, could, at a later date,.have been corrected and
the bridge could have been made perfectly safe and efficient for its intended purpose.

Q. Do you consider that the engineering data at our disposal are sufficient to
enable engineers to design members similar to those in the lower chord with safety
and cconomy? Would you now recommend any material changes in the detailing of
these or any other members, and, if so, what would these changes bef—A. My
responsibilities, geutlemen, end as soon as I have served by duty of aiding you in
reaching the truth in regard to the destruction of this bridge. While I have my views
and such views are at the service of those who have heretofore relied on me, I shall
decline to take any executive or responsible position in connection with the correction
of the errors that we now recognize in this work; it must be referred to younger and
abler men,

From October 23 to November 22 the Commission was engaged in taking evidence
and collecting information in Philadelphia and Phenixville.

I, Ellsworth I, Ildwards, of the town of Pottstown, in the state of Pennsylvania,
one of the United States of America, bridge inspector, make oath and say:—

1. That I attended before the Board of Royal Commissioners appointed under
the great seal of Canada for the purpose of inquiring into the causes of the collapse
of the Queber Bridge, on several days during the months of Qctober and November,
1907, in the town of Phanixville, in the state of Pennsylvania aforesaid.

2. That the attached six pages, numbered 857 to 862, both inclusive, contain my
present evidence in this matter; the answers to the questions are true statements to
the best of my knowledge and belief.

Sworn before me, in the city of Philadelphia, in
the state of Pennsylvania, this day of
November, 1907.

- Mr. Epwagps’ testimony.

Q. Please file complete list of shop errors detected by the inspectors and indicate
tho > which were specially brought to the notice of Mr. Cooperi—A. Herewith I file
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with you a book (Exhibit 84) which contains memoranda of all the errors discovered
at shops by inspectors. Those marked with an X in red were specially brought to Mr.
Cooper’s attention, for the most part on the occasions of my frequent visits to his office.
Minor errors were sometimes referred to in the course of my conversation with him.

Mr. Cooper had advised me to confer with Mr, Szlapka regarding minor erroms.
This I did and hefore the shop was allowed to remedy such errors Mr. Srlapka was
consulted. In matters affecting clearances his advice was particularly valusble.

My method was to exchange ideas with Mr. Szlapka as to the remedying of these
less important errors and come to a conelusion satisfactory to us both. While such
minor errors were not then brought to Mr. Cooper’s attention it was my understanding
that he approved of this course. :

Q. Please file a list of errors which were not detected in the shop inspection and
which were subsequently detected and reported from the field?--A. I do not have a
complete list- of errors found in the field and which were not detected in the shop.
Mr. McLure wrote me concerning & me of these, but I understand you have this
information in detail in his book labeled ¢ Record of Shop Errors found in the Field.
This record includes the errors of drawings as well as those of shop and a distinction
is made between these two classes.

As you are probably aware ervors of drawings are not chargeable to inspectors,
as drawings are supposed to be correct when reccived by us.

Q). Was every important error that you detected reported to Mr. Cooper and were
his instructions in regard to thesc errors promptly carried outl—A. Every error which
1 considered of sufficient importance was referred to Mr. Cooper, and his instructions
were carried out implicitly. Members for the south side were always remedied very
promptly. As there was no hurry for those of the north side these wero not attended
to with such promptness but were finolly remedied or passed by Mr. Cooper.

Q. Please refer to your letter of February 26, 1906, to Mr. Cooper and explain in
detail the conditions you therein described in the second paragraph(—A. To reference
to the second paragraph of my letter of February 26, 1906, to Mr. Cooper, T would say
that at that particular time there seemed to be an unusual number of errors being made
both at the bridge, shop and the eye-bar plant, and we were endeavouring to get
things back to a normal condition. Notwithstanding the efforts being made errora
continued. Such conditions were only temporary and as gtatad in this same lettor
“Wo expect better resuits before long.’ And these were obtained.

My reference to ‘being up against a pretty tough proposition’ means that new
errors were appearing in spite of precautions which were being taken by the Phenix
cfficials and ourselves. :

It is my experience that there are occasional short periods when an unusual num-
ber of mistakes occur and, vice versa, there are periods when unusually few errors are
made.

Q. Within what limits do you consider it practicable to straighten the ribs of
bottom chord members, and of the main posts, and how closely can the ribs of consecu-
tive chord members be made to match each otheri—A. In reference to the limits
considered practicable to straighten ribs, I would say that this depends to a large
degree on the thicknbss of these ribs and also the nature of the bend. If tho bend is
a long curve itis a comparatively easy matter to take out a 3-inch to 4-inch bend, but
if the bend is a short ‘kink’ this would be a different proposition and could only be
decided by the caso at issue.

However, we are not aware of any chords on the Quebec Bridge where it was
necessary to remove any short or sharp kinks. Long bends were always removed before
milling. C '

In the matching of consecutive chord members it must be taken into consideration
that the web plates may vary in thickness and angles are not always true (viz.: one
leg not at exact right angles to the other). Qur practice in inspection was to endeavour
to have the ribs absolutcly the correct distance apart from top to bottom at ends of
chords. We did occasionally allow as much as %s-inch (max.). I do not believe it is
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possible to secure greater accuracy than this where measur.ments are taken between
rolled surfaces.

Q. How olosely to true plane will the large rotary planers cut {—A. From actual
measurements we know that the accuracy of the milling done by the rotary plane for
the larger members of the Quebec Bridge varied from a true plane, where such varia-
tion occurred, from one-sixty-fourth to one-thirty-second of an inch. This was the
best the machine could do.

Q. Wo understand that a post section was found Fs-inch out of true on one
corner, and that this was accepted on the ground that the planer could not cvt within
these limits. Is this correct and was this reported to Mr. Cooper —A. Regarding
main post scction found to be out of true 3s-inch at oue corner, the fuct of the bear-
ing surface being so great and the unevenness in question being so small and' at one
point only I deemed it advisable to accept the member, believing that when the weight
of other post sections was on there would be perfeet contact. It is a question if any
better results would bo sccured by remilling a section so slightly imperfect over so
small an area, and by remilling we would be reducing the thickness of bearing sur-
faces. This crror was not reported to Mr. Cooper so far as I now remember.

Q. Were any full size tcsts of plates, angles or built up members made dwring
the fabrication of the work i—A. Some tests were made of built up members to  pre-
sent the cars of posts and hangers. The results of these tests are produced (Exhibit
85). Dwg. 2—T.0. 2617.)

No full size tests of angles or plates were made.

Q. Please file a statement giving the particulars of all full size, eye-bars teste and
spocimen tests of the materials of which they were made.~—A. 1 produce a statement
3 asked, (Exhibit 86.)

Q. State exactly what tests for accuracy were made upon each of the main mem-
bers and how were these tests made, not only as to dimensions but as to the setting of
the pieces in the machine {—A. In reference to tests for accuracy, the facing was
first tested with steel straight edge. Dimensions from faced end to centre of pin holes
were taken by means of a standardized tape sccured at one end of member by a stop
aud sitpported at peints the entire length of piece. To determine the exact centre of
pin hole, a circular leaden disec was held in place by three set scrows and the exact
centre was established from four points on the bored surface of pin hole.

A spring balance was attached to the tape and 12 pounds tension used in all
cases.  In measuring distances less than 15 feet from O to C of pin holes the centres
above deseribed were put in but trammel points wero used to check distanees in place
of tape.

Cast-iron gauges nbout 6 feet long were put in all pin holes. Care was ‘aken
to see not only that the pin would enter the hole without difficulty when the member
was ereeted in the field, but that the allowed clearance between pin and hole was not
excoeded.

While all holes for splice plate connections were drilled from iron template, the
dimensjons between holes were always all carefully measured and, in fact, this was
done in the case of all open holes. .

As to the laying out of members and setting same in machine it is not customary
for inspoectors to check these operations. It is the duty of the shop foreman to attend
to such checking, but notwithstanding the custom we did (at Mr. Cooper’s suggestion)
check the laying out and the boring in many cases in order to reduce the liability of
error.

. Q. On May 3, 1907, Mr. Hoare asked you for anothor set of strain sheets for
anchor and cantilover arm, and states that he is aware that the strain sheet for the
suspended span was not then ready; was there any work on the suspended span at that
date in the shops i—A. Yes. the eye-bars for the south half of suspended span, about

one-half of the materinl for panel one south side and some stringers were completed
by May 3, 1907.
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1, Dayid Heeves, of the borough of Phenixville, in the state of Pennsylvania, one
of ghe United States of America, president of the Phenix Iron Company, make oath
and 8ay:

1. That T attended before the Board of Royal Commissioners appointed under
the Great Seal of Canada for the purpose of inquiring into the causes of the collapse
of the Quebec Bridge, on goveral days during months of October and November, 1907,
in the borough of Phenixville and city of Philadelphia, in the state of Pennsylvania
aforesaid. ’ - :

9. That the attached eleven pages, numbered 884 to 874, both inclusive, contain
my evidence in this matter. The answers to the questions are true statements, to the
best of my knowledge and belief, .

Sworn before me in the city of Philadelphia,
in the state of Pennsylvania, this day
of September, 1907,

Ar. Davip Reeves’ testimony.

Q. What is your position in the Pheenix Bridge Company and from what date
have you oceupied that positionf—A. I am president of the Phenix Bridge Company
and have been since 1884, and prior thereto, from 1872, I was a member of the bridge
building firm of Clarke, Reeves & Company, who were the predecessora of the Phenix
Bridge Company. Mr. Thomas C. Clarke, past president of the American Society of
(ivil Engincers, and Mr. Adolphus Bonzano, member of the society, and at one time
vice-president and chief enginecr of the Phenix Bridge Company, were my partners
in that firm.

Q). Who are the other officers of the Phenix Bridge Company and what are their
duties—A. Mr. John Sterling Deans is chief engineer. Mr. Frank T. Davis, trea-
surer, and Mr. Wm. 1. Reeves, general superintendent. The dutics of the president
and treasurer are those usual to such ofticers of a corporation. The duty of the chief
engineer is to make contracts, to be in charge of the design and construction of
bridges and other structures entering into the business of their trangportation and
erection, and to do and perform all other necessary things in conneetion therewith,
The duty of the general guperintendent is to take charge of the work in the mills
and the shops until delivered upon the cars.

Q. Is the Phonix Bridge Company a manufacturing company at all, or iz it
entirely a contracting company, and is it entirely separate from the Phamix Iron
Company{ State the relations between the companiesi—A. The Phenix Bridge
Clompany is an engineering and contracting, not manufacturing company. 1t is
entiraly separate from the Phenix Iron Company. Tt has an arrangement with the
latter under which its bridge and other structural work is manufactured in accordance
with requirements. Forma! methods of accounts, charges and payments are admin-
istered between the two companies precisely as in other contracts.

Q. Who is president of the Phanix Iron Company? Who are the other officers
of the company and what are their duties?—A. T have been president of the Phenix
Iron Company since 1888. Mr. George C. Carson, jr., 18 treasurer, and Mr. Qeorge
Gerry White, secretary, all having the duties that usvally pertain to these officers in
corporations.

Does the Phenix Iron Company provide material for and cerry out the manu-
facture of all work under the contracts made by the Phenix Bridge Company i—A.
The Phenix Iron Company provides the muaterials and fabrieates the shop work in
its mills and shops in accordance with the specifications and plans furnished by the
Pheenix Bridge Company under its directions.

Q. Is this under a regular standing arrangement, or is there a separate arrange-
ment made for each piece of worki—A. This is done under an arrangement standing
since 1884, and prior thereto, with the predecessors of the Phenix Bridge Company,
the said firm of Clarke, Reeves & Company.
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Q. What, if any, was the arrangement made between the qompanies in respect
to the Quebec bridge?—A. The work embraced by the Quebec bridge was done under
the regular standing arrangement, .

Q. After Mr. Cooper reported favourably upon your companyfs proposal. in 1899,
had you any assurance from the Quebec Bridge Company that if the project wero
carried out your company would be the contractora, and, if so, what was tne nature
of vour information (—A. No. The next step after the favourable report was the
tender of the contract to the company by letter of Mr. Parent, president of Quebeo
Bridge Company dated 22.1 of August, 1699, copy of which is filed as ¢ Exhibit 87

Q. Did you consider that the financial standing of the Quebec Bridge Company
was suffiicently good to justify either the Phenix Bridge Company or the Phenix
Iron Company-in making serious expenditure in preparation for the comstruction of
the main spans beforo you felt assured of the passing of the guarantee legislation by
the Dominion Parliament in 19037—A. We believed that the Quebec Bridge Company
was either strong enough or had the means of becoming so to warrant us in making
the expenditures for the construetion of the main spans.

* Q. Please state in detail what thesc expenditures were, if any, and when in-
curred~—A. It first became necessary to more fully design the bridge, to make some
experiments reapecting the eye bars and other shop work, and to obtain certain
requisite tools. All of this was done as will be stated by those who were in charge of
the several departments. The expenditure in tools amounted in the aggregate to
over $200,000. -

Q. Was there any delay, after the signing of the contract, in the preparation of
plang and, if so, for what reason?-—A. There was no delay of any kind after signing
the contract in the preparation of the plans, the whole work proceeded with the utmost
diligence.

Q. Did you keep in touch with the work as it proceeded; with what matters did
you more especially concern yourself and, in view of what has occurred, will you please
state fully all the circumstances of your own knowledge and your comments upon
them ¢\, T kept in touch with the work at all stages of its progress. I fully appre-
ciated its magniiude and importance, the engineering difficulties involved, and the
neccssity of the highest class of workmanship in all members of the bridge. I believed
tho appointment by the Quebce Bridge Company of Theodore Cooper as consulting
engincer assured the success of the undertaking, that our engineers and constructors
were {ully competent to design, construct and erect the bridge under Mr. Cooper’s
supervizsion and that of the engincers of the Quebee Bridge Company and of the Depart-
ment of Railways and Canals. Mr. Cooper insisted upon reserving to himself the
final authority over his colleagues, and I cspecially regarded his approval of the detailed
drawings as of the highest importance, selieving that with the details and sections of
the bridge members approved by him, as well as the general procedure in shop and
field, a perfect organization cxisted. I never suspected he was overworked, and I
believed he would have been aliowed any assistance asked for. I was advised that the
Department of Railways and Canals intended to appoint an assistant engineer with a
staff to actively co-operate with hiin, but was prevented at Mr. Cooper’s imperative
demand. I directed that all the special tools required in the shops, and all the epecial
appliances needed for erection, be procured of the best types regardless of cost; and
this resulted in the installation of every needed tool and an expenditure for these
purposes of several hundred thousand dollars more than had been anticipated. T also
directed that all the special tosts advised by the consulting engineer, Mr. Cooper, or
by our own engineers, arising from the unusual size of the bridge be promptly and
fully made. This was done, and a full size model of the complete main panel point
was built as a study before the templates and shop work were started, and other models
of large size were also used for the purpose of instructing the shop foremen and
erection department. Mr. Cocper was in the shops but twice, only once saw any of the
finished bridge members and was never at the *idge site at all after erection started,
and consequently did not see or kuow of much of this preliminary work, and was
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not familiar with the processes by which the bridge members were constructed. But
his inspectors and our inspectors, working independently as checks upon each other,
did not use their usual discretion, but I understand reported every error however skight
directly to Mr. Cooper for his information and epproval. This was un extra precaution
on account of the importance of the work. Tt probably caused Mr, Cooper, who never
aw.the matters in question, to magnify their importance and to believe an unusual
number of errors had been made, which is not true. On the contrary very few errors
were mado and all were properly and fully correctod before shipment in the most
workmanlike manner. No member left the shops that was not fully inspected and
accepted by the .representatives of the Qucbec Bridge Company.

The erection of this bridge was an important undertaking and every precaution
was taken to avoid unnecessary risks, and our whole organization was impreased with
this idea. Every one who observed its progress regatrded it as a remarkable instance
of performance in accordance with a pre-arranged plan, as a masterpiece of erection.
This has been fully described to you by others. When the compression chord mem-
bers began to yield at several places one after another as wo can now see, and the
whole bridge was on the verge of collapee, as afterwards developed, our staff at the
bridge site observed the signs, and acted promptly and efficiently. They caleulated
correctly the stresses on the several members, and decided that failure from such
siresses was impossible.  When reported to Mr. Cooper he foresaw no immediate
danger, and the same was true at the office of the engineers at Phenixville. After
the event we have 1-:med what we did not know, and could not have known, before.
Mr. Cooper states he -.,ald have saved the'! ge, +that he now knows the weakness of
the members that failed, and could have icmedied them at the cost of $100, but he
does not say how, nor did he tell Mr. McLur: on August 29, when he called on him,
nor did he tell any one else, when the information might have been acted upon. I
believe from all the evidence that was available at the time, there was no possible way
to save the bridge, and the impending catastrophe could not have been forescen or
averted.

I bolieve that no engineer iz able to state positively the cause of the failure or
would wish to undertake to atrengthen the compresaion members now built for the
north side until after a satisfactory number of built up compression members of
corregponding design of the largest possible sootion had been tested to destruction,
but T think it is now possible to foresec that after such tests have been made the
members already built for the north side can be incressed in section, and made per-
feetly safe for use at a comparatively amall cost, and that new members can be
made for the south side to correspond exactly. We shall be glad to put our testing
machine at +he disposal of the Commission and to make when desired a series of
tests upon it for this purpose, up to a cross-section of about eighty square inchea.
In respect to the sections of the compression members a8 built up for the Quebec
bridge, T wish to eay that it was not in the interest of the Phenix Bridge Company
to reatrict the area or weight of these, as has been intimated, but that in & com-
mercial way it was largely to its interest to increase the soctions and the size and
weight of the bracing, and from that point of view we should have been glad to have
increased the weight. Our contract being not for a lump sum, but by the pound,
any increase of metal would huve been to our advantage. It was simply imperative,
from the point of view of good engincering. and in accordance with the fundamental
requirements of the contract and gpecifications, not to make the weight or the price
of the bridge any more than was demanded by the best practice. The consulting
engineer, in the interest of his clients, was supreme in this respect. We proceeded
with the contract unrestricted by any consideration of the financial strength of the
company which employed us. No restriction of that kind was ever heard of by us—
we were always promptly paid, and we never economized in any respect by reason of
any such consideration. Tt can be seen now that some increase of weight was requi-
site, especially in certain compressinn members, and prior to the shipment of any of
these members we called this matter to the attention of Mr. Cooper, but Mr, (looper
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would not allow any increase whatever in these members, and decided they fully met
the requirements, :

There was no undue hsste. Progress in the drawing room was always retarded
while the engineers checked and rechecked their calculations. Progress in the shops
was always retarded while the drawings were being examined and approved, and
re-checked to provide for c.-v- possible condition of loading during erection and
after; and progress in the fieil w48 always subject to delays by the enginecers on the
bridge, who controlled the operations of the erectors, and saw to the proper level and
alignment. Due expedition was essential from many points of view, but it was never
permitted at the expense of safety or good workmanship.

Every opportunity and facility has -been given you while in Phenixville to find
out for yourselves, and from the officers, engineers and employees of the company,
that this company was fully qualified and able to construet this grest bridge in the
most workmanlike manner; to observe the extensive preparations which were made in
advance in additione to plant, in special tools, and in the increased number and capa-
city of cranes; to ascertain that in actual construction the best quality of material
was used, the best workman.hip performed in the shops, and the greatest care teken
in transportation. You have been given access to all our books and papers. The same
facilities were previously extended to you at the bridge site, to ascertain our method
and work in erection. T believe that, with the bridge members at Quebec Jdesigned and
manufactured in accordance +.ith the apprced drawings, the work of erection was
scientifically and properly conducted with appliances best suited to the purpose, and -
in a manner that was superior to anything ever previously attempted or performed.
In all respeets nothing wus left undone that might have been done. I do not go into
strictly engineering questions, leaving that to the engineers, nor into the question of
what Mr. Cooper calls “the defects and deficiencies which we now recognize in the
compression members,” or whethar chord 9 west truss failed first, as he says, because of
deficiencies which he has since recognized, or how the bridge might have been saved.
I disagree, however, with Mr. Cooper on all these points, and leave it to our engineers
to fully explain the facts. I wish to say, however, that Mr. Cooper told me personally
when 1 called upon him the Shturday following the collapse of the bridge, that he had
no idea at the time there was any immediate danger, nor could he account for the
actual failure,

T was well acquainted and in touch with the prineipal men we employed in erec-
tion, and with those representing the other intercsts at the bridge site, and know they
were all well qualified for the several positions they filled, and superior men could not
have been engaged to perform their duties. The causc of the failure cannot be found
due to any departure from the specifications in design, material or workmanship, or
lack of good judgment in the field. No engincer under the circumstances will accept
the idea of a local defect to account for it. ‘The profession is bound to look beyond
that—in the cmployment of the unusually high stresses preseribed for compression
members, beyond all precedent and, as it now appears, beyond the existing technical
knowledge of their effect.

Mr. Cooper was appointed consulting engineer to the Quebee Bridge Company
on May 6, 1900. He stated to the Commission he found nothing could be done in the
way of changing the original specifications except wiih the authority of the Deputy
Minister of the Department of Railways and Canals, and after considerable corres-
pondence and discussion and a personal visit to Ottawa, he received on August 23,
1903, a copy of an order in council dated August 15, giving him the authority to make
modifications from time to time in the specifications and the proposed loadings, pro-
vided the efficiency of the structure be fully maintained up to that originally defined
in the original specifications attached to our contract.

He stated that this order in council gave him absolute authority to amend the
specifications, and to order such alterations in the construction plans as seemed best
in his judgment, that he discussed these alterations with the designing engineer of the
Phenix Bridge Company, but not for the purpose of getting at their wishes but the
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benefit of the views of Mr. Szlapka. This expression of his absolute and final authority
coincided with our understanding of it in our dealings wirh him under the contract.
Ho made modifications in the unit stresces to be employed upon the various members
which very much increased them beyond any precedent, and by so doing placed the
whole design in a field outside the benefit of experience. Such high stresses had never
before been used, and in using them he acted with the authority of the Quebec Bridge
Company and the Dominion of Canada vested in him. The fail of the bridge i8 to he
laid directly to the change in the unit stresses as made by Mr. Cooper.

1, Frank P. Norris, of the borough of Pheenixville, in the state of Pennsylvania,
o?uei of the Unitod States of America, manager of the Pheenix Iron Works, make osth
and say @

1. That I attended before tho Board of Royal Commissioners appointed under’
the Great Seal of Canada for the purposes of inquiring into the causes of the collapse
of the Quebec bridge, on several drys during the months of October and November,
1907, in the borough of Pheenixville, in the state of Pennsylvania aforesaid.

9. That the attached twelve pages, mumbered 876 to 887, both inolusive, contain
my evidence in this matter. The answers to the questions are true statements to the
Lost of my knowledge and belief.

Sworn before me in the city of Philadelphia, in the state of
Ponnsylvania, this 20th day of Novewber, 1007,

Mr. Norris’ testimony.

Q. What is your official position and how long have you occupied this position 1
—A. Manager of the Phenix Iron Works. Was sppointed to this position in Febru-
ary, 1990, and was assistant superintendent of the works from May 1, 1898, until
appointed manager.

Q. Have you any official connection with the Phenix Bridge Company {——A. No.

Q. What are your dutie3?—A. My duties are to manage the works of this
company.

Q. Who is your immediate superior 7—A. Mr. William 11. Reoves, general super-
intendent. .

Q. Who are your subordinates in the carrying out of tho work—-give namo of
cach with their respective duties and describe your organization i—A. My subordinates
in tho carrying ont of the work are the department superintendents, as follows —

Steel plant, N. E. Maceallum; rolling mills, ¥, G. Edgerton; bridge shops, R.
W. Wright; templet shop, William Adams; pattern ghop, Archibald oyle; machine
shop, J. A. Murphy; eycbar plant, John Tagle; iron foundry, Joseph Challingsworth;
steol foundry, W, C. Miller; beam and colminn ghop, A M. Sctzlor; tosting, D. Qainor;
< general yard foreman, Albert Brehm.

Q. What was the date you were first officially advised to prepare for the construe-
tion of the Quebec bridge and who so advised you t—A. In the spring of 1800 1 was
advised by Mr. William H. Reeves, goneral superintendent, that we were likely to
receive instructions very soon to proceed with the Quebec bridge and that it wes impor-
ant that we look carefully into the question of the manufacture of the eyc-hars for
top chords and diagonal tension members, and at the same {ime stated that no bars
must be used in the structure over 9 inches in thickness as ho was satisfied fiom past
experience that bars over 9 inches in thickness were not as officient as the o of this
thickness or less. . '

Q. Prior to June 19, 1903, what work had you done in the shops in anticipation
of having to build the Quebec bridge, and under whose authority was this Jdone i—A.
The work done in shops prior to June, 1903 in anticipation of having the Quebec
bridge to build was as follows, and was authorized by Mr. William H. Recves, general

superintendent :—
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It was thought by some that we could not forge bars of such large dimensions,
namely, 15 x 2 inches with eyes of proper width, to suit the different sizes of pins
that would be necessary to use. We had frequent discussions as to how we would
make these large eye-bars for the Quebec bridge. It was thought by some that we
would have to cut them out of plates. Owing to the immense size of the bars it would
have been next to impossible to get plates large enough, some of the bars requiring
eyes 364 inches in diameter, and the bars measuring 85 feet in length, which woylAd
have required a plate 36 x 2 inches x 85 feet 6 inches, weighing 20,948 lbs., which no
mill in the world could roll. I then made up an estimate showing the comparative
cost of upsetting and forging these eyebars from a 15 x 2 inches and of cutting them
from a solid plate. This estimate was made up August 28, 1809, and eatisfied us that
cutting bars out of plates was out of the question and that forged bars must be used.

After much thought I formed the opinion that by making certain changes to our
eye-bar upsetting machine we could upset and forge these 15-inch bars and obtain
much better results than by cutting them out of large plates. To show that this
theory was correct we made the changes necessary to the upsetter, made dies for
hammer and all necessary appliances for forging 15-inch bare, and on October 6, 8
and 9, 1900, we forged ten 15-inch x 2-inch bars and tested two bars, one on October
12, and the other on October 13, test report hercwith attached. This experiment
cost in the neighbourhood of #1,000, and proved that we could make the bars and
thus avoid delay in design of the bridge. S

We were expecting to receive instructions any day to proceed with the bridge
and we were thoroughly aware of the fact that before the fabrication of the different
members was begun in the shop, owing to the immense size and weight, we ghould
have to erect numerous large travelling cranes and secure a large number of new
machines to do the shearing, straightening, milling, boring, &ec., as tools for ordinary
work were nowhere nearly large enough to take care of work of the magnitude of the
Quebec bridge. Owing to the size and length of these scctions it was necessary to
make certain additions to our main bridge shop and strengthen the columns that sup-
ported the crane runway girders, and also replace the old runway girders with much
stronger ones in order to carry the heavy loads, We did this work in the fall of 1902,
as wo realized it wonld take considerable time, and decided to make these improve-
ments at once rather than to take chances of delaying the work.

Tho above changes to crane runways and additions to shop cost us between
£28,000 and £30,000.

Q. After the date of the contract between the Phenix Bridge Company and the
Quebec Bridge Company, June 19, 1903, what special preparations were made in the
shops for the manufacture of the bridgel—A. On Juue 19, 1903, the formal contract
for the Quebec bridge was signed, and I was instructed to proceed at once to obtain
whatever machinery and tools were needed to make the best job possible, regardleee
of their cost, and these instructions were carried out to the letter. Our total cost for
extensions to plant, machinery, tools, cranes, &c., necessary to build the Quebec bridge
was between £225,000 and $250,000.

Q. At what date was the manufacture of the steel commenced? At what date
was the first working drawing given you; when was the shop work commenced and

-upon what r.embert—A. Manufacture of stee] was commenoced June 14, 1904, for the
tower shells C. O.’s 604 and 605. The first working drawing was received at shops
on June 1, 1904, and was for strut T. S, 3, between tower shells (the orders far the
metal having been sent to ‘mills? several days previous to sending drawings to shops).
Shope started to punch the metal for this strut June 24, 1604.

Q. At what date was materia! ordered for lower chords and at what date was
work on them begun in the shopi—A. Material was ordered for No. 1 chords O. 0.8
606, south anchor arm, July 19, 1904, and shops started to punch the metal for them
August 5, 1904,

Q. Will you please state from your personal knowledge the main facts in the
course of manufacture as they conecrn you, and any comments you have to make
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upon them i—A. Every department superintendent, as well as the workmen in the
steel plant, rolling mills, bridge shop—and in fect, all employees of the works were
instructed to take the utmost care in preparing and handling the material for this
bridge, as well as the punching, assembling, reaming, drilling, milling, boring,
planing, &c. The engincers furnished the shops with drawings showing just how all
the large members were to be loaded on the cars for transportation to Quebec, and
numerous special appliances were employed for this purpose, All these instructions
were followed with the greatest care. ' .

During the months of May and June, 1904, we made a full-sized model of a panel
point of the anchor arm to let our gshop men sce the size of the members we had to
build, and to further impress upon them the magnitude of the work and the great
importance of building the work just right, and also that they could familiarize
themselves with details and avoid the possible chances of mistakes in the shops.
This model cost between $600 and $800 to build, and cen be geen on the second floor
of the bridge company’s office.

All the shapes for this bri'ge were rolled in our works; the plates were furnished
by the Central Iron and Steel Company and the pin material by the Bethlehem Steel
Comnpany, and inspected at the different mills by the inspectors appointed by the con-
sulting engineer.

After the chords, posts, &c., were riveted up complete, they were laid out by the
shop superintendent- personally—in his_absence by his assistant—before being placed

~in the rotary planers (for facing) and boring mills, and were checked up after each
cut to make doubly sure the work was being done correctly. In many cases, if not
always, these layouts were checked by either Mr. Edwards or Mr, Meeser, a8 an extra
precaution, and were always checked by the Phanix Bridge Company’s inspector. We
threw every safeguard possible around this work to avoid errors, and notwithstanding,
a few minor errors did creep in, but none of a serious character. They were remedicd
to the entire satisfaction of the consulting engineer's representative. The chief
inspector of the Phanix Bridge Company kept a complete record of all variations
from the drawings, even to the chipping of a rivet. This record can be seen by the
Commissioners if desired.

When the question of inspection of the Quebee bridge in the shops was first
brought up I made a strong plea that the best shop inspectors that were obtainable
should be placed on the work. The consulting engineer, as’ I remember, stated dis-
tinetly that he would not have the inspection done by an inspecting firm, as he wanted
men of his own selection who would have no duties but to be right on this work all
the time. This met with my ideas exactly, excepb that the consulting engineer stated
that hie wanted young men just out of college who, being without any practical experi-
ence, could be trained according to his own ideas. This I, as well as other officials of
the company, protested against strongly, as we wanted experienced men from the
start. The result was that Mr. Edwards, a man with some twenty years’ experience,
was appointed chief shop inspector, and later Mr. Meeser, snother experienced
inspector, was appointed to assist him. Mr. McLure also spent considerable time
assisting Mr. Edwards with the shop inspection before taking up his duties as inspector
of ere-tion. Mr. McLure also spent the winter months assisting with shop inspection.

The inspection on this work was the most thorough of any I have ever witnessed.

Everybody appreciated the magnitude of the work, and the great importance of
maling it to conform to the drawings. _

With a view of keeping tha shop work right up to the highest standard, 1 called
My, Edwards in the office at different times, and reauested him to accept nothing but
the very best work, and at the eame time cautioned both him and Mr. Meeser to always
check the measurements with their own private tape and to the best of my knowledge
and belief they did this.

There was never any friction between the Quebeu Bridge Company’s inspectors
and our men; all were working to the same end, namely, to make a bridge second ‘o
none.
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Realizing the absolute importance that every part of this bridge must be right,
and to impress all the shop men with this fact, I placed notices around the shops,
before the actual fabrication of the work commenced, calling their attention to the
fact thai we were about to start work on what was to be the largest bridge in the
world, and requested every man to do his best. ;

We put the very best mechanics in the shop on this work. The boring was all

done by expert machinists.
I want to say most emphatically, and the actual work will bear out my statements,

that wo all appreciated the great magnitude of the work and the utmost importance
of doing it just right. The way the work went together in the field proved it was
right. Everybody who has seen the work doed not hesitate to say that it is the very
best.

Any tests that were asked for by the consulting engineer were always willingly
and promptly made and with the greatest care. Together with Messrs, Edwards and
Mecser, the inspectors, and Messrs. Deans and Szlapka, I spent many hours in the
testing room witnessing the making of the eycbar tests. We placed our toolmakers
at the disposal of the inspectors to cheek their readings of the Vernier callipers.
These tests cost a considerable sm. :

All the members in this bridge, including the eyebars, were measured by steel
tapes, standardized by a tape in the posscssion of Mr. Edwards, the Qucbeo Bridge
Company’s chief inspeetor, to which were attached spring balances or scales, and 12
pounds pressure was put on the tape for every measurcinent made. = This insured
uniformity of measurements throvghout the whole job. 'The pins for this bridge were
forged in the armour plate forges of the Bethleliem Steel Company, at an extra cost
of €20 per ton over and above what we could have purchased ordinary hammer forged
pins for, and which would have filled the 1 ,nirements of the specifications. We all
appreeiated the great importance of getting the best pin material obtainable, as they
had an enormous load to earry, and after many weeks of eareful consideration of this
particular part of the structure we were instructed to orser these pins at this large
additional cest, by Mr. David Reeves, president, who from the very beginning said
that we must use the best of everything in this bridge, rogardless of cost.  Theso
instructions have been rigidly lived up to.

In October, 1904, we spliced chords No. 1 and No. 2 of tho anchor arm together
under the shipping crane in our yard and requested the consulting engineer to come
to Phanixville to sce how nicely the work went together. After waiting nearly a week
he finally came over and was evidently much pleased, as we never heard anything to
the contrary. The last week in November of the same year we spliced chords No. 4
and No. & of the anchor arm together—(these are the first two chords that are cam-
bered).

After putting on all the splice plates we had our transit man square and level
them up with the instruments, then comparg them with the drawings, and found them
as near to the drawings as it was possible for human hands to make them.

Wo did not complete the splicing of the above chords until late on a Saturday
evening and on the following Sunday morning Messrs. Edwards, Szlapka, Scheidl,
Wright (shop superintendent) and myself, together with a number of others, were
there to sce whether the work came together as it should, and as stated above, the work
was accurate. Tho next day, and for the next couple of wecks, we made several
attempts to get the consulting engineer to come to Phenixville to seo these chords,
but he positively refused to come. We were very much surprised at this as we were
told many t'mes by Messrs. Nouns and Szlapka that these cambered chords wero
probably the miast important sectiony in the bridge und so much depended on having
them just right sc as to keep the bridge in perfect alignment.

When the first shoe was completed in the shops we assembled both bottom and top
pedestals, shoe No. 11 chord, main post foot, floor beam connections, and all the var-
ious plates that connected the shoe for brace connections. (We have photographs of
the above assembled together.)
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Again we requested the consulting engineer to come to Phenixville to see for him-
celf how well sach part fitted to the other and the excellent work we were doing, but
he refused absolutely.

The consulting engineer in his testimony speaks of the company being slow in
making the special eyebar tests. This was due to the fact that it took considerable
time to get the plain bars from the plate mill. After they reached our works it re-
quired considerable time to forge, anneal, straighten and bore the bars, and the test-
ing, owing to the numerous measurements that had to be made, was a slow process
and required many days.

Mr. Hoare, chief engineer of the Quebec Bridge Company, was at the works
numerous times during the past four years and always scemed well satisfied with the
class of work we were doing for him. At the same time he always kept impressing
on us, as well as oa the inspectors, the great importance of making everything just
right.

Before the main traveller was completely designed for erecting this bridge we
made tests of different kinds of antifriction metals to make sure of getting the very
best for tho bearings of this traveller, on account of its great weight and the heavy
cections it would have to lift. The shackles wero made by tho best makers in the
country and when they arrived here we tested several of then in tho testing machine.
The results were not satisfactory and we refused to accept them and forged them here
from solid stecl billets. The same care was taken wih the false work and travellers,
Joth large and small, as with the bridge proper, and the materials and workmanship
were of the very best. Many tests were made of the materinls that went into the
false-work and travellers, same as were made for the big bridge. Great care was taken
to have all scctions carefully painted before being shipped or put in storage, and the
material in storage has been carefully looked after.

I gave the Quebee bridge material my most carcful attention through its various
stages in mills and shops, and realizing the great responsibility that naturally wase
placed upon me as the works’ manager, I gave up overything in the way of vacations,
and have been in the works practically every day gince wo commenced work on the
bridgo in 1903, except for five days in Octover, 1905, that T spent going to and at the
bridge site in Canada, )

1, Joux Steruing DEAXs, of the town of Phenixville, in the state of Pennsyl-
vanin, ono of the United States of America, engineer, mako oath and say:—

1. That I attended before the Boavd of Royal Commissioners appointed under the
Great Seal of Canada for the purpose of inquiring into the causcs of tho collapse of
the Quebec bridge, on several days during the months of October and November, 1007,
in the town of Phenixville and the city of Philadelphia, in the state of Pennsylvania
aforesaid.

9. That the attached 24 pages, numbered 889 to 912, both inclusive, contain my
present evidence in this matter. The answers to the questions are true statements
to the best of my knowledgo and belief.

8. That the letters and letter-books produced before the Commission, from which
exhibits 74 to 88, both inclusive, purport to be copied, are the correspondent2 received
and sent by the Phenix Bridge ‘Company and its officers in the ordinary course of
business, in relation to the Quebee bridge.

Sworn before me in the city of of Phila-
delphia, in the state of Pennsylvania,
this day of November, 1807.

Mr. Deans’ testimony:

Q. From whom and at what date did you receive the cross-section of.the River
St. Lawrence at the bridge site and other data required for the preparation of the
154--vol, 3i—24
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first preliminary planf—A. On June 16, 1897, Mr. E. A. loare wrote to the president
of the Phenix Bridge Company, asking if any engineer of the company expected to
attend the annual convention of the ‘American Society of Civil Engineers, which
was to convene in Quebec on June 30; if so he asked that the engineer call to sce
him, in connection with a project for bridging the St. Lawrence river near Quebec,
It was natural that Mr. Hoare should address the Phenix DBridge Company in this
connection, as about twenty years before, while he was chief engineer of the Quebec
and Lake St. John Railway, the company had constructed bridges for his road. I
attended the convention and met Mr. 1Ioare for the first time, and also met Mr.
Audette, Mr. Boswell, Mr. Dobell and other dircctora and officers of the Quebeo
Bridge Company. Mr, Dobell entertuined the entire convention at his home on the
St. Lawrence near the bridge site, and during the trip by steamer explained to the
engineers present the proposed site of the bridge and tho steps the company were tak-
ing towards its construction. Mr. Cooper, afterwards consulting engineer of the
Quebee Bridge Company, was in attendance at this convention, and learned of the
enterprise at that time. Mr. Hoare snid to me on the occasion of this visit to Que-
~ bee that if we were interested in the bridge project: ‘I shall be glad to send you a
profile of the crossing at the proposed site and other necessary general information
o that you may, if you wish, be prepared to bid, if the project is carried out’
Shortly afterwards I received from Mr. Moare the raid profile and information.

Q. Please file copies of the outline plans prepared by the Phenix Bridge Com-
pany dated November 30, 1897, nnd December 7, 1897, respectively 1—A. T file copies
of general outline plans prepared by the Phanix Bridge Company dated November
30, 1807 (Fxhibit 88) and December 7, 1897 (Exhibit 89) respectively.

Q. Please examinc the official plan prepared by the Quebec Bridge Company,
dated January 13, 1898, and subscquently filed with the government of Canada, and
state if the truss outlines, as shown on it, are identical with those shown on the
Phenix Bridge Company’s plans, dated Tecember 7, 1897 1—A. I have compared
these plans and find that the truss outlines are identical.

Q. Please refer to your letter of November 8, 1807, to E. A, Hoare, and state
whether or not the general featurcs of the Quecbee Bridge were determined by the
Phenix Bridge Company’s engincers {—A. No, except as to the general outlines of
trusses, and lengths of spans.

Q. Please state why, in advance of the submissicn of competitive tenders, the
Phanix Bridge Company allowed its plan for this bridge to become public property
by lLeing filed in the Department of Railways and Canals and thus becoming avail-
able for use of its competitors &—A. I do not remember that I knew that our pre-
liminary studies of this work, as shown on plan dated December 7, 1807, were incor-
porated in a plan filed by the Quebec Bridge Company with the Department of Rail-
ways and Canals, Tad the Quebee Bridge Company asked permission to use the
plan T would not have objected. In any case 1 do not consider the fact of any special
significance or as giving our competitors any advantage, At the time tenders were
asked, about a year later, bidders had free scope in the matter of design, length of
anchor arms, &ec., and were asked to bid not only on cantilever span, but on suspen-
sion design. As a matter of fact our own tender did not agree exactly with the above’
preliminary study.

Q. Please refer to your letter of April 14, 1899, to E. A. Hoare and state if you
did not understand that economy in design was to be of first importance in arriving
at a final choico between competitive tendersi—A. I understood economy in design
was of importance but not of first importance and not to ba secured at the expense
of any requirement of the specifications or 'gi aining the most capable contractor
for the work.

Q: Wias the suncequent letting of various ¢ontracts to the Phenix Bridge Com-
pany in pursuance of the understanding referred to in the letter of April 14, 1890 ¢
—A. No. Mr. Cooper reported favourably wpon our plan and tender as submitted
March 1, 1899, and the contract was awarded to us on this report of Mr. Cooper.
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Q. Please refer to your letter of 19th of April, 1809, to E. A, Hoare, and state
your understanding of the instructions that had been given to Theodore Cooper when
that engineer undertook the examination of the competitive designs and tenders +—
A. I bave read my letter to Mr. Hoare of April 19, 1899, I understood that Mr. Cooper
was to recommend for acceptance the lowest and best tender and plan which met
every requirement of the specifications. .

Q. Did consultations take place between Mr. Cooper and the engineers of the
Phenix Bridge Company relative to the determination to increase the main span and
to the determination of amendments to the specifications, and had these conclusions
the approval of the engincers of the Phenix Bridge Company —A. At Mr. Cooper’s
request Mr. Szlapka had interviews with him at which Mr. Cooper stated it was pro-
posed to increase the span and amend the specifications. The Pheenix Bridgo Com-
pany had nothing to do vith the determination of these questions, We sverc not
asked to approve the proposed action.

Q. Did the Vhenix Bridge Company fully concur in and approve the action of
the Quebec Bridge Company, and of the government of Canada in practically making
Mr. Cooper’s approval of the plans for the bridge final for all partiest—A. We neither
concurred or dissented. Were not asked to do s0. We were bound by the action of
the Quebee Bridge Company and the government of Canada in making Mr. Cooper's
approval of the plans final for all partics.

Q. Did Mr. Cooper suggest to you his inability to continue as consulting engi-
neer, and if so when was this, what reasons did he assign and how did you view his
suggestion and with what result 7—A. About two or three years ago Mr. Cooper spoke
to me about the possibility of his being unable, owing to illness, to continue his duties
as consulting engincer and suggested the name of Mr. C. C. Schneider as his asue-
cessor, should this contingency arise. 1 told Mr. Cooper that we would consider it
unfortunate if a change in authority in the midst of construction occurred and that
1 hoped and believed he would soon be better and remain through the entire operation.
As a maiter of fact Mr, Cooper did improve promptly and as far as T could sec was
soon in his usual state of health and continued his duties in the saine manner as
previously.

Q. Did the Phanix Bridge Company at any timo suggest the employment of Mr.
Cooper, Mr. Edwards, and Mr. McLure in their several capacities?—A. No suggestion
of the employment of any of them was made by this company. About the time the
necessity of appointing a consulting engineer arrived, Mr. Hoare said the Quebeq
Bridge Company was considering the names of four or five engineers, among them
the name of Mr. Cooper, and asked me as to their ability and experience, and 1 said
1 considered Mr. Cooper the best fitted for the work. We received an application
from Mr. McLure for a position. I did not know him, but knowing that Mr. Cooper
desired to secure the services of & young graduate of some experience in bridge work,
1 turned the application over to him.

Q. Do you consider that ample time was given to the study and preparation of
the plans? In this connection we understand that the actual weight of the suspended
span over-ran that assumed in the calculations for the anchor and cantilever arms by
fully 26 per centi—A. Yes. Ample time was given. The actual weight of the
suspended span did over-run that assumed in the original calculations. The esti-
mated weight was necessarily appreximate.

Q. At what date was first plan approved by the Department of Railways and
Canals received by you and what was this plant—A. The first plan of the main
structure, approved by the Department of Railways and Canals, was received by us
October 28, 1003; it was the plan of the ficor beam drawing B anchor arm.

Q. Prior to October, 1904, was your office work confined to the anchor arm Y——-.A.
No. Prior to October, 1804, our offico force was at work on stress sheets of the entire
bridze and on the shop details of the approach span, anchorages and anchor arm.

Q. At what date were the final arrangements made under the contract of June 19,
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1903, which permitted you to proceed freely with your work i—A. February 22, 1904
The final arrangements were concluded on this date. We had in the meantime been
working on our plans and details of the structure and making provisions for proq
perly and promptly constructing the work.

Q. When you sent the stress sheot of the anchor arm for approval to the Depart-
ment of Railways and Canals, had you completed your stress sheets for the suspended
span and the cantilever arm, and had you designed the travellert—A. The anchor arm
stress sheet was approved by Mr. Cooper, June, 1904, and by the Depariment of Rail-
ways and Cannls October 11. The traveller was designed April, 1904

Q. When did you sent the stress sheets of the suspended span and cantilever arm
for approval and had you then designed the travelleri—A. Stress sheets for the sus-
pended span was sent February 19, 1904, and for the cantilever arm, May, 1905; the
traveller was designed in April 1904,

). Aftor completing the stress shoots of the suspended span, and of the cantilever
arm, and the design of the traveller, did you find that modifications were neceasary in
the stress sheet of the anchor arm, what were they and did they tend to increase or
deorease the stresses?-—A. Yes, It wos found necessary to mnke modifications in the
stross sheet of anchor arm, due to inercase in weight of suspended span and cantilever
arm, but not to the traveller.

Q. Were the members of the anchor arm designed from the stress sheet of
Oetober, 1004, which sheet reached the Department of Railways and Canals at the
same time as the plans of the details of the bottom chords t—A. Yes.

(). When the plans for the Lotiom chords were approved had-any of the chords
alrendy been built, and were they in nccordance with the plans as approved §—A. None
of the chords were built before Mr. Cooper approved the plans,

Q. Was any work done or material ordered prior to receipt of approved plans
from the Department of Railways and Canals, and if so give details.—A. Yes. Work
was done in many instances including anchor arm chords and other members upon
receipt of plans approved by Mr. Cooper and before the plans were actually approved
hy the government, as Mr. Cooper’s approval was final as far as we were concerned.
No changes were ever made by the government on any plans approved by Mr. Cooper.

Q. 'The contract between the Phrenix Bridge Company and the Quebee Bridge
Company provided for payment at prices per pound of material crected complete.
Was there any limit at all placed upon your company as to the amount of money the
bridge should not exceed in cost, or was any sum nientioned by you that it would not
exceed t—A. No.

). What financial considerations governed you in the design of the structure i—
A. We were not governed by any financial consideration in connection with the
design of the structure.

Q. Did the consulting engineer at any time urge -upon you the necessity of cco-
nomy, beyond the point where you considered the best efficiency could be obtained
—A. Ile effccted cconomy in cost by changing the gpecifications, and these changes
lowered the efficiency of the bridge. In ‘details not expressly covered by the specifi-
cations he also exercised economy. Ile endeavored to reach an economical design,
and we did not think he carried this so far as to lead us to question the safety of the
structure,

Q. Did any one else i—A. No. . . :

Q. Iave you and your staff acted harmoniously with Mr. Cooper throughout this

work §—A. Yes. :
- Q. Did the changes in unit stresses meet with your approval #—A. The changes
in unit stresses «2re made by Mr. Cooper and were not eubmitted to us for our
approval. Mr. (orer inccely talked the matter over with Mr, Szlapka as a brother
engineer, but not Fowever for the purpose of gétting the wishes of the Phenix Bridge
Cutm({mny. Ife then reached a decision of which we were rotified and upon which we
acted.

Q. Did these changes follow previous uxperience, or did they take the work out
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of the field of past experience in bridge construction and detailing and in what
respect +—A. The changes in unit stresses for compression members carried them out
of the field of past experience in bridge construction and detailing and did not
follow usual practice,

Q. Do you consider, in view of this, that enough time and study wero devoted
to the preparation of designsi—A? Yes. We took all the time considered neces-
gary for the study and preparation of plans and I believe Mr. Cooper’s office also took
all the time that they considered necessary. :

Q. To your personal knowledge, was Mr. Cooper’s examination and criticisin of
plans aggressive and did he insist on discussion of all matters in which questions
arose 1—A. Yes. The examination of details and plans by Mr. Cooper’s office, 1
believe, was conscientiously and carefully done. Discussions often arose but Mr.
Cooper’s decision always prevailed.

Q. Were all plans to your knowledge approved by the consulting engineer 1—A.
Yes.

Q. In any instance were plans sent to the Pheenix Iron Company before the
approval of the consulting engineer was obtained and was any fabrication commenced
prior to such approval i—A. In a few instances and late in the work, plans were
sent to the shops for preliminary work before the actual approval by the consulting
engineer; so that we would be preparcd to carry on the work promptly. This was only
done in the case of plans of which the design and detail had already been established
and approved by the consulting engineer.  We took the risk of possible alterations by
him. DBut in no instance was a single member of the bridgo actually completed
which was not in accordance with the final approved plana.

Q. Was the design of details of the lower chord particularly diccussed with Mr.
Cooper, and was his opinion specifically obtained on the latticing and other details
and, if so, please state fully what took place f--A. Yes. I had no interview with Mr.
Cooper on this gubjuet, but 1 instructed our designing engineer particularly to
submit the question of size of latticing of chords to Mr. Cooper. Mr. Szlapka later
rcported to me that he had an interview with Mr. Cooper on this point, and M¥.
Cooper advised him that the lattice angles were correct as shown on approved plans.
Mr, Szlapka will give you the details of his interview with Mr. Cooper on this point.

Q. We understand that the Pheenix Bridge Company maintained an independent
inspection of the shop work done by the Phenix Iron Company. Please file a copy
of the record of the errors detected by your inspector 1--A. An independent inspec-
tion was maintained and X herewith submit the daily tecord. Exhibit No. 80. Every
error, however small, is noted in that book, and all these errors were corrected before
the work left the shop.

Q. Were all errors reported satisfactorily corrected by the Phomnix Iron Com-
pany #—A. Yes. .

Q. What precautions wero taken to insure the safety of the bridge members in
handling and transportation ? What measurements wcre made at the bridge site to
"detect distortion or injuries occurring to members in transit 1—A. Special precau-
tions were taken to insure the safety of the bridge members during handling in trans-
portation. We consulted with the superintendent of the Motive Power of the Penn-
sylvania R. R. Company and devised with his representative special schemes of load-
iug. All large and heavy pieces were the subject of special consideration with the
transportatien compenics. All members were carefully inspected as to distortion and
injury during transit, after the members arrived at bridge eite and before they were
erected in place. I cannot say just what measurements were made in the course of
this ingpection. This inspection was by the representatives of both the Queteo
Bridge and Railway Company and the Pheenix Bridge Company.

Q. Please file a full list of all members injured in handling or in transit with a
gtatement of what subsequent action was taken in each case—A. Only one meraber
was injured in transit, being the shell frame south anchorage. The repairs to this
member were axplained in detsil in the evidence of Mr. A, B. Milliken. One member
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was injured in handling at south storage yard, being chord 9 L anchor arm, repairs
of which have been fully covered in evidence. One member was dropped ir handling
in the shops, slightly injuring it and one or two other smaller members. Thorough
repairs were made, all as shown in detail in shop inspector’s report. These members
wero thoroughly repaired under the direction and to the satisfaction of the inspectors,

Q. Please file a complete list of *field corrections ’ reported from the bridge site,
—A. We fle herewith complete list of field corrections reported from the bridge site
and noted during the ercction of the structure. (Exhibit No. 91)—most of these
refer to false work and erection apparatus.

Q. Please filo a statement compiled from your weekly records showing the weight
removed from and added to the cantilever arm and suspended span during 1807.—A.
Wo file the statement compiled from weekly records showing weight removed and
added to cantilever arm during 1807. (Exhibit No. 92.)

Q. Please give a statement with dates complete showing fully Mr. Birks’ ex-
perience and the nature of the work upon which he had been employed?—A. A state-
ment of Mr. Birks' expericnce in no sense conveys a proper cetimate of his ability
which was unusual for a man of his years. o was specially fitted by character and
temperament for the work entrusted to him, His experience was as follows:—

On March 22, 1002, we received a letter from Geo. F. Swain, prof. C. E. Mass,
Tustitute of Technology, Boston, suggesting the name of A. H. Birks to us as a
desirable man for our engincering department. e wrote as follows:—*1I also have an
exceedingly good man who graduated in architectural engineering and has been taking
a post-graduate course with me. His name is A, . Birks. Birks is a man of excep-
tional ability in this linc and having taken all my work in structures is as well up in
bridge work as building work. ITe has also had some experience, having worked one
summer with a bridge eompany, and one year in an architect’s office, I belicve. Ik
is an exceptional man’

We gave Mr. Birks a position and he started to work in our draughting depart-
ment and worked there for about six months. We soon found he had traits of char-
ncter and ability that would well fit him for erection work, and ho was transferred to
the crection department on October 7, 1902.

Between October 7, 1902, and November 8, 1902, he was in the field on erection
of plate girder spans N. & W. bridge, Cireleville, O.

D¢ mber 1, 1902, to June 15, 1903, on Central Railroad of New Jersey bridges.
Wheelers Tocks, Parryville and Glen Onoco (plate girder structures) and Lehigh river
bridge, Parryville (through riveted spans).

June 18, 1903, to August 13, 1903, Southern Railway bridges, Caswell, Tenn.,
Mascot, Tenu., Knoxville, Tenn., Alexandria, N.C., Wolf Creek, Tenn., Jeflerson
City (all plate girder spans) and Tennesseo river bridge, Straw Plains, Tenn., 105
feet (deck plate structure).

February 11, 1004, and during the month he was inspector on Southern Railway
bridges—James river bridge, Lynchburg, Buffalo river bridge, Rappahannock river
bridge. (All through truss bridges.)

July 24, 1904, to August 3, 1804, at Deepwater, French Broad river, Hot Springs,
N.C., 264 feet (through pin span) during the erection of the trusses.

Tn March, 1905—Jacksonville, Fla., examining sites of two Atlantic Coast Line
Railroad draw bridges, securing necessary information for preparing erection plans.
i 1Fcbrunry, 1906, New London, Conn., arranging method of erecting Jordans Cove

ridge.

During the intervals not covered by above, Mr. Birks was cngaged on erection
plans and details in the office at Phenixville.

When the Quebee crection was taken up early in 1904, Mr, Birks assisted in all
‘the preliminary studies and continued on this work until the entire plan was fully
-developed and settled upon. Many of the features of this erection scheme which
‘worked out so successfully in practice were due to Mr. Birks’ peculiar ability in this
line. Ilis familiarity with every detail of the ercction scheme and the behaviour of
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the trusses during erection, his thorough technical training, his absolute reliability,
decided us to appoint bhim resident engincer of erection, and he was sent to Quebeo
in September, 1904. He was on the work during the working season from that time
until the date of the disaster, with the exception of the period during the erection of
the main traveller, whon Mr. 0. W. Iludson was resident engineer.

Mr. Birks was fearless and was able to climb over the entire structure. He bad
a lovable character and that about him which instantly demanded respect and con-
fidence. He could have his orders carried out readily without friction, It would be
difficult to find a man combining the many traits of mind and character which so
cminently fitted him for the position of resident engineer of erection.

Q. Please file a detailed statement of all the long span bridges that have been
built by the Pheenix Bridge Company since 1800 £—A. The Phenixville Bridge
Works have constructed since 1865 about six hundred and ten thousand tons of bridge
work. They are the pioneers in bridge construction in the United States. Among the
larger works constructed by the company we mention the following :—

Pecos Viaduct, Texas, Southern Pacific Railway, 2,080 feet long, 320 feot high.
(1889).

Obio River Bridge, Cincimnati, 0.. C. & O, Ry. One and one-half miles long,
containing 550 feet through pin span, the longest and heaviest truss constructed.
(1888).

Harlem river draw, Now York City, 303 feec through riveted. Turntable 60
{eot diameter, largest in the world. (1896).

Red Rock cantilever, Santa F§ Railway, 660 feet central span. (1890.)

Mississippi river bridge, Tiock Isteud, 1M, for United States government.
double deck structure 1,850 feet long. (1890).

Cambridge breidge, Boston, ¥inss., 11 plata arch spans, weight 16,000,000 1bs.
(1904).

Omaha draw, 520 feet through pin.  (1893).

Sioux City bridge, Nebrasks, two 470 feot draw spans; two 500 feet through
spans, 4,000 tons. (1896).

Manhattan bridge, New York, 1,470 fect central span, 725 feet side spans,
34,000 tons (not including cables).  (1906-7.)

Q. Why were Mr. Cooper’s suggestions of August 9, 1807, for the repair of the
splices at 7 L and 8 1. cantilever arin not adopted and promptly executed; +-—A.
After the lower chords, including the details of shop and field splices, were approved
by the consulting engineer, the engineers of the Phenix Bridge Company and the
Trcetion Dopartment carefully considered the action of the field splices during con-
nection of trusses and the camber movements of gplices while members were re-
ceiving their full dead load. A special camber blocking was designed and placed on
{alse work under each panel point. This blocking was easily adjusted and free to
move longitudinally. Special consideration was given to the bolting before the rivet-
ing of splices. Full instructions were prepared in advance of erection and incorpor-
ated in & blue print book of instructions to the field force. The bolting was checked
in person by the resident engineer and regular reports sent to Phenixville. The
action of the joints was noted and reported on printed forms as erection proceeded,
by the resident engineer in charge of field instrument work. The action of joints
was also noted specially by the designing engineer and assistant engineer in charge
of details dwiing several visits to the bridge site. All of this was in addition to the
regular erection supervision by the general foreman and his assistants, The splices
were under the closest scrutiny at all times and they acted as expected in closing to
complete contact. No report was received at Pheenixville advising us of anything
wrong in connection with any splice until August 8,1907, in & lotter from Mr. Birks
dated Bridge Site, August 6, 1907. In this letter he advised us that ome of the inside
ribs at bottom of spliee chord 7 1—8 L cantilever arm was bent out of line and en-
. closed a sketch of a diaphragm to be riveted between the ribs to hold them in their
position. This proposed diaphragm wes gent to Mr. Cooper by Mr. MecLure on same
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date as it was sent to us, but he did not approve it. See telegram from him, August
8, 1907. (Exhibit No. 79-F & 73-J.) Mr. Cooper never gave us any instructions con-
cerning the matter. His letter of August 9, simply deals with ideas and you will
notice by his letter of August 13, that he desired before acling to get further infor-
mation from his resident engincer Mr. McLure. His letter of August 21st indicates
that he had not yet reached a decision and thz matter was still in this unsettled
state when the accident occurred. There were no joints in the anchor arm where
similar bend in rib was noticed; they all lined up true and satisfactory.

Q. Were chords 9L, anchor arm, and 9R and 8R, cantilever arm, in perfect
condition when they left Phemixvillel—A. Yes.

). Were requests and suggestions made by Mr. Cooper with regard to tests and
to matters of erection always promptly considered and, when acted upon, was it with
all possible promptness, giving specific instancesi—A., Yes, as instances: Special
tests of eyebars in connection with deformation of eyes; water gauge levels for use at
bridge site; investigation of {op scetion of main post by Mr. Scheidl.

Q. What is your opinion concerning the movements of the bridge when falling?
—A. The position of the wreckage indicates to my mind that a compression member,
a lower chord in anchor arm down stream truss, failed first and, immediately follow-
ing, the compression member direct'y opposite failed. The failure of these two com-
pression members permitted the anchor arm to move two panels toward the river,
The lower chord of cantilever arm being relicved of support forced the two shoes
towards shore and broke off a lower section of main post. The down stream chord
auchor arm failing first permitted the truss to drop vertically as well as horizontally
and had a tendency to pull the higher parts of the superstructure down stream. The
pinnacles at the top of main posts are pointed in this direction.

Q. Please explain the references in Mr. Birks’ letter of August 29, 1907, with
regard to the telephone conversation about stopping the work of erectionf—A. On
August 29, 1907, we first learned from the letter of August 27 from Mr. Yenser that
buckles wero noticed in webs of lower chord uI, of anchor arm. Consultation then
took place at Phenixville between the engipeers, shop officials and inspectors, and it
was determined that chord could not be bending from any excessive stress, as it was
carrying only threc-quarters of the work load for which it was designed rnd approved.
Wo then called Mr. Yenser and Mr. Birks on the ’phone and advise’ them of our
conclusion. During this conversation on the ’phene they notified us taat a portion
of the bends had been in the webs for a long time. That since writing on August 27
they had carefully watched and repeatedly examined the chords and found ‘iere was
no further movement, and that they had proceeded with the erection without waiting
for advice from us. As this action agreed with our own conclusion we told them we
thought they had acted wisely in not stopping the erection. Mr. Birlks’ letcer refere
to this 'phona conversation. While a chord with bent webs, even thousu bends aro
slight, is not capable of performing its functions as well as a perfectly straight mem-
ber, the bends in chord 9L noted on August 27 and of which we learned on August
90 were not such as to shake absolute confidence of years which all nad in the entirg
structure. If the consulting engineer then believed there was imminent danger and
that all work should be stopped immediately it was not mecessary to inquire whether
Mr. A. B. Milliken was at sive or not. Mr. Hoare had sent Mr. McLure to Mr.
Cooper to report on the bends in chord 9L and to receive his advice. Mr. Hoare was
in Quebee and any message to him would have stopped the work instantly, as was
done on a previous occasion by direction of Mr. Cooper. The testimony of others
shows that Mr. Cooper on August 20, no doubt, had no thought of imminent danger.
Wo a'l now sce, what no one dreamed of before, that the compression chords were
beyond any scheme of protection on August 29 and were failing under less than half
the load for which they were designed and approved and were considered capable of
sustaining without failure. While it is difficult it is essential. in order to reach an
accurate judgment, to keep in view the frame of mind every one was in before August
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99 regarding this struclure and its strength and the respect and confidence all had in,
the engineers responsible for its design and detail. ,

Q. Was the bridge in all particulars designed by the engineers of the Phenix
Bridge Company and were these designs fully approved by the Quebec Bridge Com-
pany through their consulting engineer, Mr. Cooper 1—A. The bridge was designed in
its general features by the engineers of the Phenix Bridge Company. The dotails of
the bridge were worked out in connection with the consulting engineer, to agroe with
the modified specifications which he had prepared, and all plans and details were
approved by the consulting cngineer, Mr. Cooper.

Q. Please file the reports showing the condition of the joints in' November, 10086,
and also a similar report to August, 90, 1907. At what date was the joint 8-0 L
anchor arm rivetedi—A. Reports herewith show the condition of joints November,
1906, and also a similar report of August 20th, 1007. (Fxhibit No. 93.) Joint 89 L
anchor arm was riveted, June 1907.

Q. The contract for the main spans was signed June 18th, 1903, and called for the
completion of the work by December 81, 1006, Was the time allowed, in your judg-
ment, sufficient for the satisfactory carrying ont of the work? Did Mr. Cooper express
any opinion to you concerning thisi—A. The time for completion in our contract of
June, 1903, was given as December 31, 1906, and was fixed by the Quebec Bridge Co.
Woe believe this time tvas too short and would not sgree to ba bound by it, and on the
date the contract was executed, letters, which have been submitted to you, passed be-
tween the two companies extending the time to December 31, 1908. Mr. Cooper
subsequently sxpressad his opinion in this connection saying four or possibly five years
would be required for the construction of the bridge, this leng time being required
because of the short working season for erection and not because of other construc-
tion demrnds. As a matter of fact tho Phenix Bridge Co. was unable to start on
the work as early as had been oxpected because of the delay in the completion of the
soutk. approach to the bridge, and hence notwithstanding due diligence on its part the
werk could not have been completed for some time after December 31st, 1808.

Q. Please state the circumstances that called for the letter to you from Mr. E. A.
Tloare, dated October 20th, 19061—A. Mr. Honre's lctter of October 20th, 1008, was
called forth by correspondence I had with Mr. Milliken in connection with the
demand which Mr. McLure had made to him to stop certain work on falsework of
south anchor arm, after Mr. Milliken had received instructions from meo over the
'phone to proceed with this work at once. It was work which demanded prompt atten-
“tion and was not of such an important character as to call for action on the part of
the consulting engineer; and while it was a change from our original printed instruc-
tions, it was only auch a change as might be looked for in work of this character. Mr.
McLure was fully informed of all our erection methods, ete. In this particular
instance there was no opportunity to advise Mr. McLure in advance. Mr. McLure or
any other representative of the Quebec Bridge Oo. could have had the work stopped
by communicating with his superiors. The correspondence which you have will give
you further details.

Q. Ia there any known system of bridge erection that could eliminate or modify
the camber system adopted by you in the erection of the Quebec Bridge, and was the
system adopted by you efter carcful otudy and calculation, the proper mechanical
mothod to adopti—-A. T krow of no system of erection of a stiff frame which can be
earried out without some form of 8 camber system. It is a mechanical necessity. This
gystem has bec used with suc.cas from the beginning of bridge construction, and in
the Quebec Bridgs was worked out in greater detail than ever before. A epecial cam-
ber blocking at e¢:h panel point enatled us to keep the work in absolute ocontrol.
the dead load was applied and changes in anchor frame were teking place, the action
of all joints ‘was watched and reported and we found that the truss was behaving
exactly ns expected and it continued to do 8o up to the time when all joints had a full
and complete bearing.

Q. Ia a statement that the Phenix Bridge Company had promised both the
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Quebee Bridge Company and the Dominion government to complete the bridge in
1808 and was therefore pressing the work with all speed consistent with safety, a
correct statement ot facts?—A. The Pheenix Bridge Co. when asked at the time of
signing the contract and later, assured the Quebec Bridge Co. and the government that
it would uso every effort to complete the bridge within the contract period, but no
promise was made to do so. ,

Q. Please state what technical knowledge of permanent value to the engineering
profession has been obtained in connection with the construction of the Quebec
Bridge"—A. It is too soon to give in any proper manner the ‘technical knowledge
of permanent value to the engineering profession’ which will grow out of the con-
struction of the Quebec Bridge and the disaster of August 29.

Q. We understand that the bridge was struck by lightning on more than one
oceasion, Will you please say what effects were observed due to lightning and do you
conneet them in any way with subsequent events?—A. During the counstruction of
the work lightning struck the wooden derrick at top of main traveler, destroying the
mast but doing no other damage. Lightning also struck the end of the traveler which
was rrising falsework on north side, damaging the end of traveler only. These two
oceurrences had no connection with subsequent eventa.

Q. Did you interest yourself in any way at any time, and when, in any attempt
to neg: tiate or dispose of securities of the Quebec Bridge Company, and with what
results —A. At their request we introduced the officers of the Qucbec Bridge Com-
paay to bankers in this country at the time the Quebee Bridge Company desired
to dispose of their securities. Nothing definite came out of these negotiations.

Q. 7hat was the reason for the failure of these negotiations, and what reasons
did the parties give for not teking up the project?—A. As I remember, the experts
of the bankers reported at that time that they did not find a sufficient possible traffic
in the near future to pay interest on the bonds. Then all expressed their belief in
the ultimate value of the property but the returns were too remote for bankers in
this country.

Q. Did you fully consider the Quebec Bridge Company’s project at this time
from a business standpoint and did you approve it after you had made your investi-
gation?—A. At tha earliest date I had personal confidence in the Quebec Bridge
Company’s project and strongly approved of it to the officers and directors of my
company.

Q. Was the exccutive work in the negotiating and carrying out of the contract
done by you on the pert of the Phenix Bridge Companyi—A. The executive work in
conneetion with the negotiations and carrying out of the contiact was done by me.

Q. In your negotiations with the Quebec Bridge Company did you find that all
matters were conducted on a purcly business basis?t—A. In all my negotiations with
the Quebec Bridge Company all matters were conducted on a purely straight business
basis. .

Q. Did you receive any favours over your competitorsi—A. No.

I, Charles Scheidl, of the town of thnixvilh;,\in the state of Pennsylvania,
one of the United States of America, engineer, make oath and say :(—

1. That I attended before the Board of Royal Commissioners appointed under
the Great Scal of Canada for th: purpose of inquiring into the causes of the collapse
of the Quebec Bridge, on several days during the months of October shd November,
1907, in the town of Phanixville, in the state of Pennaylvania aforesaid.

2. That the attached twenty pages, numbered 914 to 933, both inclusive, contain
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my evidence in this iatter. The answers to the quostions are true statements to tho
best of my knowledge and belief.

Sworn before me in the city of Phila-
delphia, in the state of Pennsylvania,
this day of November, 1907.

Mr. SonemL’s testimony :

{ was born on July 11, 1860, in Neuburg, on the Danube. In 18688 I went to the
public school and in 1871 T entered the Royal Bavarian (Gewerschule in Neuburg on
the Danube, graduating in 1875. For a few months 1 was in the employ of the
Royal Bavarian Railway as draftsman on a new railway line, Tn 1875 1 entered the
Royal Bavarian Industrieschule in Augsburg and graduated in 1878. Y was next in
the employ of Civil Engineer Heilman who hau the largest construction business in
A{unich. I was there for two years and had the advantage of a very considerable prac-
tical experience. I also had charge of a large construction work there for one year.
joined the Bavagian army in 1880, serving for one year, after which I went back to my
former employer in Munich, In 1882 I re-ontered the army and remuined for two
months only, I having passed the examination for a reserve officer. In 1882 I went back
to my former employer in Munich and had charge of conatruction work again. In
the fall of 1882 I was employed s draftsman by the New York firm of Schwarzman,
my work there beinz in connection with building work. In 1883 I was employed by
(livil Engincer Bergner of Philadelphia as draftsman in connection with the build-
ing of some manufacturing cstablishments.. On May 25, 1883, T entered the employ
of Clark, Reeves & Company, now the Phenix Bridge Company a8 draftsman.
was given charge of the drafting work in 1889 and gince that time I have had charge
of almost every kind of work in the bridge line; for instance, a part of the Pecos
Viaduet, Fairmount Avenue bridge in Philadelphia and a large number of different
kinds of spans for various railway companies. I had charge of two 500 feet spans at
Sioux City, of the Rock Tsland bridge—a government bridge—and of part of a
sccond Rock Island bridge for a railway company. At present T am assistant en-
gineer of ithe Phenix Bridge Company in charge particularly of detail designing. I
have occupicd that position since 1889.

With reforence to the work of designing the Quebee Bridge, Mr. Scheidl made
ke following statement :

I.—Preliminary office work after apprerimate strees sheels of bridge hud been
determined. ‘

The first step in connection with the detail work for this structure was to remove
to a private office and go over the outlines of the bridge at the same time looking
over the general stress shests which had been furnished. The first thought was:
How will the suspended span be connected to cantilever, how supported by it and i3
it to swing frce at one or both endsi Next my thoughts were given to details of shoes
for main posts and then follow the anchorages. In building this structure one

naturally had to find first the .manufacturing limits of existing bridge plants re- .

garding :

First, tension members. It had been decided to use 18-inch eyebars as best
suited for this bridge and it was found that a 12-inch round pin was the limit at that
time on account of the large size of such eyebar heads. Yet, it was known that the

top chord of anchor and cantilever arms must be composed of a broad chain of eye-

bars of dimensions hardly ever usad before. The packing of top chord eyebars had
therefore to be so arranged that a 12-inch round pin would satisfy all the requirements
of the specifications, while for built up members any size of pin could be used.
Second, compression members. The building of compression members seemed at
f£irsl to involve no difficulty whatever, but as soon as some of the connections had
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been atudied it was found that more than one pin at a panel point must be used for
any successful detzil and for safe erection and the question of links presented itself
at once . Through the attachment of links for eye-bar connections these compressicn
members assumed such dimensions that the question of transportation became a
most important consideration. The carrying loads and clearances of the different
railway compames transporting material to Quebec had to be studied before any

large compression member could be detailed.

Returning to the detailing of suspended span, one end bad been arranged fixed
while the other end moved on a nest of rollers. This roller arrangement caused a
bulky detail at end of cantilever besides which the end posts of suspended span could
not be braced properly near the floor line. Moreover, great difficulty-was experiencel
from the eccentric loading in a longitudinal direction caused by the move-
ments principally due to iemperature, but also due to deflection of trusses, which
movement might have been further increased by some slight error in not building
main piers 1,800 feet C to C. 'This movement amounted to about 2 feet. Finally
the ercction of such a roller end would have involved additional diffculties and it was
found that the use of swinging end posts would give the best results,

The next question was how to provide for the transfer of wind stresses from sus-
pended span to cantilever arm. Such a transfer was made at first in the four bottom
chord ends of suspended epan, but this scheme had to be abandoned because of the
difficulty of making these arrangements in both stresses work simultaneously. Finally,
a design with only one transfer of wind stresses per span end was decided upon as it
gave safe and determinate results.

All the different panel points of the suspended span were now detailed, and exact
pin packings made, ste. This suspended span, though larger than ordinary long
spans, preacnted no special difficulty. Thé& érection problem could at this time be gone
over only in a general way.

Ths details for the suspended span v 're those generally used. The details at
intersections of top of hangers and top of sub-posts were first tried with one pin, but
the connections made the one pin very long and the connected members had undesir-
able, long, weak jaws, while with the introduction of links the hanger and sub-verti-
cals could be connected in a most satisfactory and substantial manner to the trans-
verso bracing, giving greater stiffness. Besides the difficulties of erection were reduced,
as otherwise the traveller woild havé had ‘a much greatér overlianig and this would
not_only have increased the weight of the traveller but also the weight of the struc-
ture. It was the intenticn at this stage to try some toggle arrangements for adjusting
suspended span halves during erection.

The next study was that of the arrangement of the top chord packing for canti-
lever and anchor arms. Links fast to posts for diagonal eyebars were deemed neces-
sary. The question of using two pins for top chord connections at main posts of canti-
lever also arose and it was proposed to use only one pin at theso apices. The details
of the principal panel connections were drawn out next. The links for connection
at bottom end of diagonal eyebars were first designed fast to bottema chord as being
more desirable and smaller i.1 size, but this scheme had to be given up as the connec-
tions of floor beams to posis and bottom chords became weaker, while links fast to
posts gave a splendid connection between floor beams and posts. This obviated the
necessity of having end stiffners on floor beams shipped loose ns depths of floor beams
exceeded shipping limits. After all these apices had been sketched out and the packing
plans for triisses completed the main shoea and main posts were gone into.- Extruordin-
ary dimensions were required for the pedestals under the main shoes to properly dis-
tribute such an enormous weight over the masonry. The original idea was to build
each tier of pedestals in one piece, but shipping limits forbade this and epecial mil-
ling machines had to be constructed. The shoe had been so designed that all loads
passed through its pin, but the scheme of letting the main post bear directly on.the
pedestals while shear from bottom chords only pasied through shoe pin wia considered
too. Special attention had been given to transferring all wind loads col'ecting near
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shoe into masonry. The detail at top of main post was at first tried with one pin but
_two pins were-found necessary. The main post had been so designed that the plecing

of its ribs gave the best resistance to bending of that part of post where transverse
bracing had to be omitted for passage of trains and wagons, while ribs of posts near
top and bottom had to b -ed in & longitudinal direction.

The details for cor _.aon of top laterals, top transverse strut and top chord
should be specially mentioned as many devices were skotched out before a selection
was made. : .

The anchorages had already been built with a liberal allowance at that time for
any increase of uplift and also the two 214 foot approach spans had been built. These
jtems require no special notice here, All this preliminary work had been done durirg
January, February and March, 1802, by myself and I was always in charge of all
detail work of this bridge. ;

I1.—Preliminary Work

After the receipt of the revised specifications, preliminary work, showing prac-
tically final results, commenced in July, 1903.

The first step was to determine normal lengths of all bridge members. As trusses
had not a single horizontal member all inclined members were designated by ordinates
and co-ordinates expressed exact in feet and inches. The elevation of any panel point
could quickly be checked without knowing the length of any inclined member. To
get lengths of inclined members three different methods were applied. One method
was squaring sides, adding and taking square root. This was done independently by
threa men. Another method was the use of logarithmic tables and a last method was
by means of tables of squares, thus eliminating any error taat might be hidden in &
book of squares. During the further progress of the work the lengths were checked at
least ten times. Next in order, preliminary drawings of all plate and trussed {loor
beams and of all stringers were made and sent for approval. The execution of these
floor beams and stringers was most elaborate with reference to the spacing of rivetd
in webs and covers, taking care of ead shear, net sections, &c. Then, details showing
type of transverse bracing were made for approval; also details showing very clearly
main shoes, pedestals, connecting chords and bracing of same.

The arrangement of eyebars for the anchor arm required considerable time and
study as the bending moments on'pins had not to excecd the allowed values of a 12-
inch round pin. After some packings had been arranged and the problem of manu-
facture studied-carefully the final decision was to have no-eyebars thinner than 1%
inches .nor thicker than 2}s. To avoid additional siresses on eycbars the skew in
regard to O. line of trusses had not to exceed 4 inches in 50 feet. 1¢ the skew could
not be kept within that limit on account of clearances for bridge, eyebars were bored
skew to eliminateadditional stresses in eyebars and the method of marking such eye-
bars was most distinct and precise so as to make sure that any such bars would not
be placed the wrong way in the bridge. The zides of these eyebars were marked before
being removed from the boring machine nd the heads were painted ¢inside’ and
¢ outside’ with different colours. It is needless to say that the caleulatjons for packe
ing ali top chord eyebars was a most tedious and time swallowing operation.

In all cases the desire was to avoid difficult calculations by plaring eyebars 8o
that moments could be reduced to zero as often 88 possible.  All eyebars were 80
grouped and ribs of chords were 80 divided 8s to get 2, 3, 4 or 5 (ur even half sets)
equal sets; in other words all ribs at connections were packed alike ana, therefore,
stressed alike. In all top chords the stresses coming from diagonals were counter-
balanced by cyebars in chords and placed so that this transfer was practically direct
while the rest of the chord eyebars; getting their stress from former panel points, were
side-lined. ) -

" The details for anchorages were worked out next. The method of transferring
windshear at end of anchor arm to masonry had been made through checks between
end floor beams and top strut of windent. The uplift caused from wind had been
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taken care of by means of long foundation bolts. This wind uplift was finally ordered
to be taken csre of by the main anchor bars themselves and only the horizontal trans.
verse shear was registed by foundation bolts. The transferring of windstress from
ond of anchor arm to top strut of windbent was finally accomplished by means of a
tenon girder which had a roller bearing against top strut of windbent and could move
in any direction whether the movement was caused by temperature or by change in
the loading of the bridge. _

The lengths of all stringers were determined then by calculating the length of
chords for all the different ways of loading and finding therefrom the lengths of
stringers according to their elevation between chords. These stringer lengths were
fixed so as to give the least bending in floor beam. The result was that every other
panel had an expansion joint. At expansion joints the railway stringers only were
fast to the floor beam on one side, while all other stringers were slightly loose so that
bending of floor beam could not take place in the short distance between chords and
nearest stringer,

At this stage the preliminary detail of all anchor arm panel points was started
cornmencing with the end bottom chord. All these plans were made in a most elabor-
ate manner, all stresses, pin bearings, number of rivets, calculations for each, ete,
were clearly given on each drawing. All ribs of chords were so arranged as to divide
each truss -conncction into two, three, four or five equal ribs, so that each got its
proper share from diagonals; in other words ‘all roundsbout’ connections were
avoided to secure the simplest and most direct connection in all cases.

Though all main posts consisted of only two ribs, the ends had to be provided
with four or more ribs for proper chord connection. At bottom of posts the floor
beam shear was transferred to all four ribs in the most direct manner.

Sub-posts and hangers were built of only two ribs throughout, but where they
were connected, for instance, to a four rib detail, each rib got quarter of the stress in
vertical and horizontal direction. Wherever additional ribs and posts were placed all
such connections fully provided for shear, chord stresses, etc. The bearing values on
pins had been made one and a half times the allowed stress, but this was later changed
to 1} times the allowed stress. Shear on pins was made § times the allowed stress.
The net section through pin hole was made first 1} times and later 1:3 times the net
section of member, while the net section back of pin holes was made § of that through
pin hole. In delermining net sections through pin holes not only rivets directly oppo-
site pin were considered, but the placing of any rivets in such links was most carefully
-~ followed- throughout. -~ The net sections' of ‘all-riveted- tension members were found by -
assuming the rupture to take place through any diagonal line of rivet holes where
the net section does not exceed by 80 per cént the net section of the transverse line.
All panel points of anchor arm had been sketched out in the most studious way. Most
points were shown giving several ways of making the connections until a final one
had been selected. As these sheets showed not only every detail but all the caleula-
tion' throughout, it was an easy matter for any draughtsman to make final shop
drawings therefrom in a most intelligent manner. Neither pains nor time were spared
in any of these preliminary details for the anchor and cantilever arms and suspended
span. Every detail had been clearly demonstrated in every conceivable manner before
shop drawings were made; in fact, many of the draughtsmen became disgusted with
the never ending trials to improve these details. When the details for anchor arm
were completed and those for the cantilever arm partially completed the weights of
all details were calculated by the computing department and final anchor arm stress
sheets furnished. This was the beginning of the shop drawing period. Only the
anchor towers had been shop detailed in the meantime, as sketched out sometime
previously. : -

111 —Shop Work.

Befo!'e commeneing the shop work on the anchor arm a clear understanding with
the erection department had to be arrived at as to where the field splices had to be
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finally placed. As an overhead traveller, running on falsework -and straddling both
anchor arm trusses was provided for, the erection problem of the anchor arm was
simplified as far as the office work was concerned. The work of getting out shoep
drawings for the large traveller and steel false work had been assigned to two otber
assistant engineers.

For the cantilever arm and suspended span complete plans were got out showing
the location of splices, the number of cach piece in the order in which it was to be
erected, temporary rods and struta and support of large traveller. A special drawing
had been made for each position of the large or small traveller, and these drawings
tormed a binding contract between the draughting office and erection department.
Before any shop drawing of the larger pieces could be madé sketches giving the extreme
dimensions,; weight, &ec., had to be made for the different railroad companies. This
took consideratle time as these companies had not only to determine if these large
pieces could be shipped over their own lines but if they could be shipped the whole dis-
tance from shop to bridge site. Such sketches were, in many cases, quite extensive
drawings requiring much time in the office for preparation and often showing special
beams, struts, castings, pins, &e., to rig up cars, without reference at all to the svork
in this line usually done by the shipping department. 1t was necessary to provide
for the proper distribution of loads between sots of wheels and to lay out railroad
curves so as to make sure that links on posts, &c., placed in special well cars would
not touch the wheels or be otherwise injured on sharp curves. )

The normal condition of truss shape had been fixed for a certain position of live
1sad giving practically the maximum uplift and all cambers were derived therefrom.
All angles and abutting splices were figured for this position so as to be sure that
under full loading any extra initial atress would equal zero.

Pinholes for 103-inch®, 12-inch® and 14-inch®, pins were bored %4-inch larger
than size of pin.

Pinholes for 24-inch®, pins were bored +A-inch larger than size of pin.

Pinholes for 743-inch, pins were bored se-inch larger than size of pin.

Pinholes 2 fs-inch, pins were bored Yo-ineh larger than size of pin,

In determining the length of eye-bars the first correction was for camber, the
sccond for pormanent set, the third correction was on account of play in pinholes
and in eyebars placed skew, the fourth correction was for skew. The permanent set
in eyebars was determined by a series of teste. The correction for permanent set
in anchor eye-bars was 844-inch per head, while for the rest of the bridge #i-inch only
was used as the eye-bars were finally made of a higher ultimate steel. The correc-
tion in built lengths was Fu-inch for each eye. ool

All posts with link attachments involved additional work in determining the
lengths as the exact position of pin in pinhole for chord connection had to be found
first and correction in all directions was made therefrom. Tn all cases the distances
C. to C. of pins represented the lengths of members and not the distances O, to C.
of pinholes. In posts with links the eye connecting to chords had to fulfill all the
requirements of a regular tension link to suit the resultant stresses of chords.

All rivets were determined by these values.

For shop rivets 1:5 times allowed stress for bearing value.
“ 0:75 times allowed stress for shear.

For field rivets 1:1 times the allowed stress of bearing value.
“ 0:55 times the allowed stress of shear.

To get the proper elevation of bottom chord for erection purposes the deforma-
tion of the anchor arm was found according to Williott’s method. It was assumed at
first that the main post was plurib and that the whole anchor truss rotated around
the pin of the main shoe until the end bottom chord pin could be connected to the top
of anchor eyebars. For this purpose a rotation disgram was constructed which gave
the location of every apex after rotating the struss. For the purpose of jacking up
the trusses special jacking blocks were provided for two 500 ton jacks per panel point.
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To get deformation disgram in the most exact manner all the vertical membery
had to.be corrected again for compression, as they carry heavy top loads during
orection, while for all diagonals and chords a position for pins in pinholes had been
assumed which scemed most probable.

As the bottom chord is 4} feet deep the abutting splice ends could not fit exactly
as they were designed to fit perfectly under full load. Therefore, these differences had
to be calculated and } of the amount considered as an increase in chord length.
These openings were intentionally made only half the apount that had been figured.
In like manner the deformation of irusses was found for any positivn of the traveller
on the cantilever arm or suspended span; also, for final position under dead load,
dead load and live load, and according to temperature. The result was that the horiz-
ontal movement due to temperature was the greatest, the changes from dead load or
Jive lond seemed smuell and the vertical movements did not affect the detailing to any
appreciable extent,

Tor erection of cantilevers the tops of main posts were provided with two pins
giving an improved and safer method of erection.

For adjusting suspended span halves during crection, two 1,250 ton jacks were
provided at each end of bottom chord. For tho same purpose a toggle arrangement,
worked by two 500-ton jacks was provided at each end top chord of cantilever. The
bottom panels of suspended span half to be erccted last were built of eye-bars, while
all other chords hed to be of ‘built section’ By means of this arrangement the
bottom chord could be erected completely although the end distance was too little, as
truss halves were jacked up and no fine adjustment would have been required. The
last diagonal of suspended span hdd a special pin connection for quick connection
although the joint was to be a riveted one finally. The details of the suspended span
wore still further improved by making most of the joints riveted connections. Of
course, diagonal eye-bars were connccted by pins. This method simplified the erec-
tion. As soon as two members had beeu erected final connection could be made and
they were self-sustaining.

In getting out the shop drawings for this bridge only a small force of expert
draughtsmen were selected at first and the number was gradually increased. It re-
quired three years to complete the office work. It was thought best not to subdivide
the work among the different assistant engincers but to give one man full charge
from beginning to end. All drawings were prepared under his direction and when-
ever a drawing was completed it was examined by him carefully in regard to lengths,
sizes, sirength of all details, notes for shops, inspectors and transportation. It was

~-only then that theso drawings were-forwarded -in- duplicate to the consulting engineer

for his approval. If approved seven andditioinal prints of complete, checked drawings
ware sunt to the consulting engineer for his approval and six copies were re.urned
by him to the Bridgo Company, who sent five copies to the chief engineer of the
Quebee Bridge Company. The Phenix Bridge Company received one print back
approved by the Dominion government. The drawings were made in such a manner
that all information necessary for the proper execution of the work in the shop was
given, as clearances, notes explaining any peculiar detail or calling attention to all
important dimensions regarding width, depth, &c., and informetion for the sole use
of inspectors.

In building some of the posts with many heavy top links, where a large number
of plates form one link, theso links were bound to vary in thickness. The collars for
pin packing were only ordered after each post was built and the clearances reported to
the office. The second checking of finished drawings in regard to spacing rivets fit-
ting to the other members, &c., had at first been-done by the assistant engineer in
charge, but this work was then sassigned to other assistant engineers, thus relieving
the one in charge of this burdensome work and giving him more time for the pre-
paration of drawings. .

) All shop drawings were executed in a most elaborate manner. Most of the prin-
cipal drawings are real masterpieces illustrating how shop drawings should be made.
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The Pheenix Bridge Company can show these drawings with pride to any expert bridge
draughtsman.

As the checking of drawings had to be done by different assistant engineers some
doubt arose as to whether some errors might not occur as a result, but thus far the
part of the bridge erected bas proven that the_checking has been done in a most
excellent manner,

At no time during the progress of the office work were more than eighteen men
working upon it at a time. If twice that number had been employed the result would
have been the same. The rate of progress depended upon the rapidity with which the
person in cbarge performed his work. .

As said before, the preliminary details were made with all calculations and the
best results were obtained in preparing the final details, Every draughtsman who was
employed in the preparation of the drawings for this bridge will testify to the unusual
care which was taken to bring this work to a successful conclusion. Tn comparing
tho details of this bridge with those of existing long spans with pin connections, one
finds, for instancs, at the intersection of diagonals with hangers and gecondary posts,
a large number of forked members with long thin jaws, packel on one pin, which
certainly does not give the impression of good rigid connection. We have striven, in
preparing the d:tails for this bridge, to avoid members with long thin forks. Even a
casual observer will notice their absence from “%this bridge, and it will also be evident
to him that a stiffiness in the connections Las been secured through the applicatiom
of links not obtained in similar pin bridges before.

PRSI

1, Peter L. Szlapka, of the borough of Pheenixville, in the state of Pennsylvania,
one of the United States of America, engineer, make oath and sayi—-

1. That I attended before the Board of Royal Commissioners appointed under
the Great Seal of Canada for the purpose of inquiring into the caures of the collapse
of the Quebec bridge, on several days during the months of October and November,
1907, in the borough of Phenixville, in the state of Pennsylvania aforesaid.

9, That the attached thirty-six pages, numbered 934 to 969, both inclusive, con-
tain my evidence in this matter. The answers to the questions are true statements
to the best of my knowledge and belief.

Sworn befors me in_the oity of Phila-
delphia, in the state of Pennsylvania }
this . day of November, 1807,

Mr. PETER L. SzLAPRA'S testimony:i—

Q. What is your official position in the Phenix Bridge Companyi—A. My official
position with the Pheenix Bridge Company is that of designing engineor.

Q. How long have you occupied this positiont—-A. For the last twenty-one (21)
years. .

Q. When did you enter the Phenix Bridge Company’s service and in what
capacity? How much time during this period have you spent—in drawing office, in
computing department, in the erection office and in field worki—A. I entered the
Pheenix Bridge Company’s office in 1880 as bridge draughtsman. I spent six years in
the drawing room and twenty-one years in the designing department. I was mnob
engaged in either the erection department or field work.

Q. In your present capacity are you the responsible derigning engineer for the
company i—A, Yes. ) _

Q. Previous to entering the servica of the Pheenix Bridge Company, will you
please etate generslly what your experience in bridge work had been.—A. I took a

184—vol, ii—28
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seven years’ clessical course in a German college, and a four years’ general engineerd
ing course in the Royal Polytechnic School in Hanover, Germany, and w_.en entering
the service of the Phanix Bridge Company, I had the above thorough theoretical
college training. T '

Q. During the period you have occupied your present position will yon please
state whot large bridge structures you have designed which have been built by the
Phenix Bridge Company, giving dates and general dimensions?—A. The following
are some of the largest structures designed by me, viz.:—

Ohio River Bridge, at Cincinnati, Ohio, consisting of two (2) 490 foot and one
(1) 550 foot double track through spans, designed in 1888; the three spans weighing
over 5,000 tons, .

Ohic River Bridge at Louisville, Ky., consisting of three (8). 846 foot single track
through spans, built in 1890; the three spans weighing 2,700 tons.

Tennessee River Bridge, at Decatur, Ala,, one (1) 382 foot draw span, built in
1001, weighing 500 tons.

Tennessee River Bridge at South Pittsburgh, Tenn., built in 1906, weighing 650
tons, one (1) 436 foot single track through draw span. :

Bridge over St. Lawrence River, at Cornwall, Ont., three (3) 385 foot single -
track through spans, built in 1897, weighing 1,600 tons.

Bridge over St. Lawrence River, at¢Cornwall, Ont., main span, 840 foot cantilever,
built 1898, weighing 1,200 tons.

Q. Please state your office engineering organization in the course of designing,
detailing and checking your bridge work f—A. The general design of the bridge was
prepared in the designing department, under my personal supervision. The work was
then handed to Mr. Scheidl, engineer in charge of the shop drawings—the main fes-
tures of the design were explained and complete specifications as prepared by the
consulting engineer were given to him for his guidance in designing ihe details of the
bridge. After preparing the general pr:liminary details of the most important con-
nections, Mr. Scheidl discussed same with me, and changes were made, if found
necessary. These preliminary drawings were discussed with Mr. Cooper snd changes
made as directed by him. After these preliminary details were established to our
complete satisfaction, an assistant engineer and a number of first-claes draughtsmen
(varying from five to fifteen) were assigned to Mr. Scheidl's charge, who prepared the
final shop drawings, using the preliminary plans for their guide. The final shop
drawings were only then considered us complete, after being changed as many as seven
or eight times, when they were entirely saticfactory to us and when we believed they

~ecould not be improved. —Tho general calculations were checked twice in the designing - -

department and twice in the drawing room during the preparation of shop drawings.

Q. Did you design the Quebec bridge?—A. Speaking in a general way, yes. The
bridge is of such a magnitude as to be beyond the ability and physical endurance of one
man. The results achieved represent combined efforts on the part of all the depart-
ments of The Pheenix Bridge Company, under the direction of the consulting engincer,
Theo. Cooper.

Q. Wae the regular organization of your department made use of in connection
with the designing, detailing and checking of the Quebec Bridge, or wys there any
special organization for this purpose? Please state your process in detail fully ex-
plaining all precautions taken to reach accurate resultsi—A. The regular organization
.of my department and of the drawing room were entirely capable of dealing with the
problem. No addition was found necessary. The shop drawings were first checked by
Mr. Scheid], the engineer in charge, as to strength, general clearances, facility of
erection and connections with other memburs. The assistant engineer, under imme-
diate chaige of Mr. Scheidl, checked the drawings as to their correctness for all con-
nections and for shop work. At certain stuges of the work, when the drawinge were
too far shead of the checking, as many as six engineers and five of the best draughts-
men were used as additional help in checking. The few errors found during erection
are the best evidence how carefully all the shop drawings were prepared and checked.
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Q. We uunderstand that your plan No. 1 of the Quebec Bridge dated November
30, 1897, (Exhibit No. 88) embodies information as to length of spans, cross section
of river and height of bridge. From whom did you receive this informationf—A.
The inforhation referring to the length of spans, crosa section of river, and the clear
height of bridge, was furnished by Mr. Hoare, chief engineer of the Quebec Bridge
Company, on a plan which, is in your possession.

Q. Pleass examine your plan No. 2, dated December 7, 1897, and compare it
with the plan dated January 13, 1808, and signed by Messra. Parent, Barthe and
Hoare and say if these two plans are identical as to superstructurei—A. Our plan
No. 2, dated December 7, 1897 (Exhibit No. 89) is identical as regards the super-
structure, with the plan dated January 13, 1808, signed Ty Messrs. Parent, Barthe
and Hoare. . :

Q. Is the plan of January 13, 1898, practically a copy of your plan of Decem-
ber 7, 18971—A. Yes.

Q. Please file copy of plan Wo. 1 and plan No. 2, and also copy of the plan sub-
mitted with the tender to the Quebec Bridge Company in 1890 for 1,600-foot span{—
A. 1 file copies of plan No. 1 (Exhibit No. 94) and plan No. 2 (Exhibit No. 85); also
plan submitted with tender by the Phenix Bridge Company in 1899 for the 1,600-foot
span (Exhibit No. 96).

Q. Please filo complete stress sheet and tables showing the unit stresses and net
sections of all members, panel concentrations and estimated weight of structure
divided between anchor arm, cantilever arm and suspended span corresponding with
the design accompanying your tender?—A. T enclose complete stress diagrams for the
Cesign of the 1,800 foot span, being duplicates of plans submitted with the tender
(Exhibit No. 97), also weights of the river -crossing (Exhibit No. 98).

Q. Was this stress sheet worked out exactly in accordance with the specifications
sent to your company by the Quebee Bridge Company i—A. In designing the 1,800
foot span the Quebec Bridge Company’s specifications were followed in every particu-
lar except as regarda wind pressure under 30 degrees to the horizontal, which require-
ment was disregarded as unnecessarily severe,

Q. Did the weights ascertained from your strain sheet agres with your assumed
weights and, if not, will you please state in detail what precess you use in.arriving .
ot your final stress sheet which was the basis of your tender of 18991—A. The plans
submitted with the tender being only of an approximate character, no recalculations
weio made b o .d on the approximate weight ascertained from the first calculations.

Q. Was there any doubt in your mind at this time as to the existence of data

“ sifficient o enable engineers of “your experience to design - this- bridge especially. in
regard to large compression membersi—A. No, I have no doubt on the subjeet, but
as stated in the preceding answer, the first design -was only approximate and the
minor details were not considered at the time, except a few of the most important
general points, which were given a careful study.

Q. Was this the largest structure that you had ever ¢ ttempted to design i—A. Yes.

Q. In the course of the designing of this bridge, d'd you consult with engineers
outside of the Phenix Bridge Company, and, if so, with whomi—A. I did not con-
gult with any outside engineers as to the design of the bridge, except with Mr. Theo.
Cooper, consulting engineer. ,

Q. On April 22, 1800, you prepared two plans, ¢ne indicating the river span as
1,723 feet, and the other indicating it as 1,800 feet, Will you please say what caused
you to make these plangi—A. About April, 1800, 1. received orders from Mr. John
Sterling Deans, chief engineer of tho Phenix Bridge Company, to prepare & plan
with a central span of 1,800 feet. Not understanding that the length must be exactly
1,800 feot, the panel lengths working out better for a slightly shorter span, I selected
a central span of 1,728 feet, keeping the length between the anchorages 2,800 feet, as -
required. After I was informed that the central span must be eactly 1,800 feet, I
prepared another plan in harmony with t_hese instructions.
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Q. Subsequently to April 22, 1800, you made several general plans of the Quebec
Bridge, all of which show the river span at 1,800 feet. Was the change in span from
1,600 to 1,800 foet entirely feasible from an engineering point of view?—A. Yes,

Q. When the 1,800-foot span was decided upon what recalculation of the struc-
ture did you make and will you please fils copies of your complete original stress
sheets and tables for an 1,800-foot bridge and anchor arm showing unit etresses, net
sections, load concentrations and erection stresses; also, please attach to these strain
sheets a bill of weights and the data showing dead, live, wind and snow loads used in
calculations. What were your reasons for adopting the lengths of spans?—A. During
May and June, 1900, only the suspended cpan and the cantilever arms were recaleu-
lated for the new length of the central span according to Quebec Bridge Company’s
specifications, No table of weights was prepared at this time. As regards the lengths
of the cantilever arms and the suspended span, the latter was made three-eighths of
the main central span; the usual length of the suspended span varies from three-
eighths to one-half of the central spans. I sclected the lower limit in order to reduce
the erection stresses at the connection of the suspended span with the cantilever
arm. I also believe that this arrangement enhances the beauty of the design. The
anchor arm was made 500 feet by order of the chief engineer of the Quebec Bridge
Company, which length appeared to be desirable in order to avoid reversed stresses in
the top and bottom chords, according to the different positions of the live load.

Q. Up to this time had there been any work done in the way of designing of
details, or were the details merely roughly estimated?--A. The details were merely
roughly estimated.

Q. Was the study of the design what you would eall complete having regard to
its unprecedented dimensions and also having reqard to the fact that details had not
fully considered ¥—A. A continuous study was given to the general design, while the
details were perfected as the work progressed, The final design, I believe, cannot be
improved upon. ’

Q. When did you begin the study of details for this structure?—A. Many of the
details were roughly sketched out as early as 1897 and 1898. R

Q. What progress had you made in the study of details between January, 1902,
and June, 1903, and did you find in the course of this study that the weight of the
details was very considerably over-running your previous estimate of weights i—A.
All iroportant general details were drawn out by Mr. Scheidl, during 1502, as & basis

for further study and rerfection. The details, at that time, not being final, their
~ weights were not ascertainied, in order to compare them with-the-rough weight* of .
details assumed in the calculations. :

Q. During this period Mr. Theodore Cooper was consulting engineer for the
Quebes Bridge Company. Did you confer with Mr. Cooper during this period on
questions of design, and if so, will you please explain fully#--A. The outline of tho
bridge was discussed with Mr. Cooper fully. The lengths of the cantilever arm and
the suspended span were approved by him, while the length of the anchor arm was
specified by the chief engineer of the Quebec Bridge Company governed by local con-
ditions. The panel length, the arrangement of the web system and the depths of the
trusses were discussed and approved. - Mr. Cooper was at first of the opinion that
trusses inclined fiom the vertical would be preferable, so that the effect of any settle-
ment of the main pieis would not be as readily perceived as in the case with vertical
trusses, when one or both trusses might be out of vertical. This question was finally
sottled by Mr. Cooper in favour of vertical trusses in October, 1903. Another point
raised by Mr. Cooper was the vertical end posts of the anchor arm. His attention was
called to the fact that the vertical posts were preferable to inclined end posts, admit-
ting of simpler details for end portals, and at the same time giving to the anchor
arms the appearance of greater length than would be the case with the inclined end
posts. This question was also settled by Mr. Cooper in favour of vertical end posts,
October, 1903. .

Q. In the final designs for the structure were you striving to design the best
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bridge pos.sible, or were you limited in any way as to the ultimate cost of the strue-
ture and, if 80, to what extent{—A., In designing the structure, I followed closely Mr.
Cooper’s specifications, put forth every effort to obtain the best results, and to secure
the best bridge possible irrrespective of ultimate cost. ‘

Q. Had you specific instructions on this psint, and, if 8o, from whom and what
were they t—A. I have never received any insttuctions to sacvifice any features of good
design in order to keep the structure within any specified cost.

Q. When business arrangements were made between the two companies so as to
justify you proceeding actively with the work in the designing office, what part of
the structure did you commence your studies oni—A. The floor system was figured
first (July 1, 1903), followed by calculations of the suspended span (November, 1903-
February, 1904). o

Q. Will you please filo a copy of the strain sheet (giving the corresponding
information asked for previously on the other strain sheets) which formed the basis
of sour detail design of the structure—A. I inclose herewith celculations of the main
span (Exhibit No. 98). : . )

Q. Were the data available at this time in regard to the weights of the cantilever
arm and the suspended span sufficiently accurate to enable you to ‘correctly design the
anchor arm in detail i—A. The weights of the cantilever arm and suspended span were
then believed to be sufficiently accurate—and were 80 approved by Mr. Cooper—ta
enable mo to correctly design the anchor arm. Subsequently, when the suspended span
and cantilever arm were developed, it was found that the actual weights were some-
what in excess of those assumed for the calculation of the anchor arm.

Q. At this period we find that certain modificatioas in the specifications were
suggested by Mr. Cooper. Were thrse modifications discussed between you and Mr.
Cooper? What modifications in the Quebec Bridge Company’s original specification
did you suggest to Mr. Cooper and what provisions of the written specifications were
set aside by Mr. Cooper’s orders 1—A. On May 13, 1803, the Phenix Bridge Company
received a letter from Mr. Cooper, stating that be was ready to see Mr. P. L. Szlapka
to talk over specifications for the main bridge. I visited Mr. Cooper on May 14th,
and received from him a full explanation of the loading and unit stresses to_be used
in proportioning the members of the main bridge. Mr. Cooper impressed upon me
the importance of strictly following his ap:cifications, but at the same time to be
prepared to consider special jmportaut features with him irrespective of the require-
ments of his written speccifications. In view of Mr. Cooper's proposition  use, for
_ certain combinations of conditions, unit stresses as bigh as 24,000 1bs,, or § of an
averago elastic Jimit-of 32,000 1bs., T mentioned to Mr. Cooper the fact that a German

professor (I do not recollect his name at present) proposed o use & fraction of the -

elastic limit for unit stresses for truss members after first allowing for jrregularity
of shop work, for imperfect erection, for flaws in material, &e. -

A table showing extreme velocities of wind at various stations a8 reported by the
United States government from 1883 to 1893, for his congideration in discussing the
question of wind pressures, T presented to Mr. Cooper. I did not suggest any modi-
fications in the Quebec Bridge Company’s specifications. After learning from Mr.
Cooper his exact wishes as to the loading and unit stresses, the colculations were
begun on the floor system, followed by the 675 feet puspended span.

Q. Plesse fils a copy of all modifications of the Quebec Bridge Comapny’s
specifications which were approved by Mr. Cooper and which were actually made use
of and adhered to throughout the designing of the structure as to loading, unit
stresses, quality of material and workmanshipi—A. Copy of the Quebec Bridge Com-
pany’s specifications (Exhibit No. 99), a oopy of modifications thereof prepared by Mr,
Cooper (Exhibit No. 100) and copy of Mr. Cooper’s specifications for workmanship
(Exhibit ‘No. 101-102) are attached herewith. These three specifications, together
with oceasional verbal instructions, referred to in the preceding answer, form a com-
plete set of rules to be followed in designing and in the construction of the main
hridge. )

[

e s
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Q. Did you fully concur in all the amendments made in th_e specjﬁcations,
having in mind that you were endeavouring to produce the best possible bridgei—A.
The amendments made in the specifications by Mr. Cooper were not subject to my
approval, :

” Q. Will you please state the exact condition of th» work of designing, what
detail plans had been completed and approved by Mr. Cooper up to October 1, 19041—
A. Stress sheet, suspended span, approved by Mr. Cooper. March, 1904.

Stress sheet, anchor arm, approved by Mr. Cooper, June, 1904.

Gencral detail drawing, suspended span, approved by Mr. Cooper, May, 1904.

- All typical drawings of top and bottom panel points were prepared and approved
by Mr. Cooper, May, 1904.

Plate floor beams and stringers were approved, July, 1804,

Shop drawings of two end panels were approved, August, 1904,

Q. At this date had you completed the stress sheet for the cantilever arm or for
the suspended span and had you designed the main traveleri—A. Stress sheet of
suspended span completed February, 1004,

Stress sheet of cantilever arm completed December, 1904.

Main traveler designed April, 1804,

Q. At what date did you complete the stress sheet for the cantilever arm; at what
date did you complete the stress sheet for the suspended span; at what date did you
complete the design of the tra.cleri—A. See answer to preceding question.

Q. Previous to October, 1904, we understand that you had completed the design
of the anchor arm and that many of the detail plans had been approved by Mr. Cooper.
What was the exact condition of the design of the cantilever arm at this date, October
1, 1004?%—A. The stresses in the cantilever arm were figured with the exception of the
erection stresses,

Q. What was your practice in regard to issuing orders to the shop to proceed
with work? Did you in each case await the approval of Mr. Cooper before com-
mencing the construction of any piece of work ¥—A. As soon ns shop drawings were
completed in the drawing room, and approved by Mr. Cooper, they were placed in the
shops; in some cases we did not await the approval of Mr. Cooper as has been cor-

- rectly explained by Mr. Deans. : : T

Q. Was any work of construction commenced or material ordered before Mr.
Cooper’s approval of the plan was obtained and, if so, state what was done or material
ordered and why this coursc was followedi-—A. In order to insure continuation of the
work in the shops and in the field, lists of materials and shop drawings were placed

_____in the shops, in some cases, before the approval of the plans by Mr. Cooper at the

gik of the Phenix Bridge Company, as has also been correctly explained by Mr.
ans,

Q. Was any work commenced in the shop or material ordered before the plans
had been approved by the Department of Railways and Canals, and, if so, please give
details and say why this course was followed{—A. For the same reason, materials
were ordered and shop work commenced, in some cases, before the approval of plans
by the Department of Railways and Canals.

Q. Did you consider the approval of the plans by the Department of Railways and
Canals a condition precedent to the fabrication of the bridge—A. No. i

Q. Please state when the fabrication of each of the lower chord sections of the
anchor arm was commenced i—A. Chords finished in the shops as follows :—-

No. 1.—October 19-October 20, 1904.

No. 2.—OQctober 24-October 27, 1904.

No. 3.—November 3-November 5§, 1904,
No. 4—November 12-November 14, 1904.
No. 5.~—November 25-November 26, 1604,
No. 6.--December 3-December 8, 1904.
No. 7.—December 13-December 17, 1904,
No. 8.—December 24-December 31, 1904,
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No. 9.—January 7-January 16, 1805
No. 10.—January 18-January 19, 1805.
No. 11.—June 3-June 10, 1905.

Q. Did you consider that the unit stresses used in the designing of the anchor
arm, 88 determined under the revised specifications adopted by Mr. Cooper, were up
to the extreme limit of economy in design and safety to the structurel—A. Yes.

Q. In finally developing the stress sheet for the cantilever arm and the suspended
span, did you find that the weights produced were in excess of those estimated in the
design of the anchor arm ?—A. Yes.

Q. Did these excess weights tend to increase the stresses in the anchor armi— o

A. Yes. .

Q. Wea the detail design of anchor arm altered so as to meet these increased
stresses i—A. No.

Q. Were the unit stresses in members of the anchor arm increased beyond the
requirements of the specifications above referred toi—A. The weights of the suspended
span, end of the cantilever arm, assumed in the first caleulation of the stresses of the
anchor arm, were smaller than the weights as finally obtained. Consequently, the
siressos of the anchor arm, due to these increased weights, were increased, the anchor
arm having been built in the meantime,

Q. Please file a stress sheet of the anchor arm indicating in detail any such
changes in unit stresses 9—A. Sheet attached (Exhibit 103).

Q. Did you consider that these increases in unit stresses were still within the
limits of safetyi—A. Yes. ’

Q. Why was not tue whole scheme of the bridge fully considered in’ detail before
shop work commenced {—A. This was not practically possible. General experience
enabled us to proceed without occupying valuable time, and the time limit precluded
any such arrangement. This followed the usual course of business in such casea.

Q. Having in view the unprecedented dimensions of this structure, was it the
proper course to pursue, or did you pursue the ordinary course as followed previously
in connection with bridge building?—A. The ordinary rule, which is imperative in all
cases, irrespective of the unprecedented dimensions of “this structure, was followed.

Q. Whose instructions did you follow in adopting the above course, and what
were the instructionsi—A. I received my instructions from Mr. William H. Reeves,
general superintendent, and Mr. John Sterling Deans, chief engineer, of the Phenix
Bridge Company, viz.: to place with the shops any shop plans as sobn a8 approved,
and to generally arrange the office work 8o as to insure continuous working on the
bridge, in the shops and in the field,— - e e

Q. Were your relations with Mr. Cooper of a perfectly cordial nature throughout

the whole period of the designing and erecting of the Quebec bridge!—A. Yes.

Q. Did you freely consult bim on all matters i—A. Yea

Q. Waa Mr. Cooper’s ariticism of plans and design such as you might expect from
an engineer of his experience and ability i—A. Yes. '

Q. Was Mr. Cooper aware of the exact conditions of design on October 1, 1904,
atwhiohpeﬁodhehada*ppmvedﬂwdeaignofalargeportionof the anchor arm, and
was he aware that strain sheets for the cantilever arm had not been made t—A. Yes.

. Q. Did he approve your assumptions of weights for the designing of the anchor
arm and, if sc, we would like you to establish this fact i—A. Examining the stress
cheets thoroughly, and finally approving same in every particular, Mr. Cooper cer-
tainly, by this very fact, approved every main feature given on our plans; therefore,
also the sssumed dead load.

Q. Did Mr. Cooper complain to you at any time of the growing weight of the
structure and with what result {—A. No. :

Q. Did he order recalculations to be made, or, to your knowledge, did he make
them himself &—A. Mr. Cooper did not order any recaleulations. Knowing, however,
that the weights assuymed for ocalculations were exceeded by the actual shipping weights
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as reported to him by his inspectors, he mo doubt mwade some celculations, es he
remarked to me on one occasion during 1908 that ‘ th's fact did not amount to any-
thing.
Q. Did Mr. Cooper intimate to you st ony time that there was a limit which the
cost of this bridge ehould not exceed, or did he complain at any time on the grounds
of increasing cost t—A. Never. .

Q. What was Mr, Cooper’s reason for complaining of the increasing weights i—A
Mz, Cooper never complained to me of the increasing weights.

Q. From your knowledge of Mzr.'Cooper would you consider that he would asso-
ciate himsalf with a work which was inferior in any respect without proteeting upon
points which he considered inferior or inefficient +—A. I would not suppose anything
of this kind for a moment, recognizing in Mr. Cooper the highest type of an able and
honest engineer.

Q. What changes in general design or detail did Mr. Cooper suggest and did
these changes enhance the value of the etructure or detract from ite value 1—A. Mr.
Cooper, amongst others, made the following “uggestions :—

1st. Arrange anchorage of wind bent on ancher piers so that anchor bolts resist
wind shear only, while the upward pull is transmitted to the anchor pier by the anchor
bars only.—Adopted.

9nd. Change friction (due to lateral wind pressure and change of temperature)
between end floor beam of anchor arm and top strut of wind bent from sliding to
rolling friction.—Adopted.

3rd. Arrange expansion of floor system so that no undue bending is produced in
the floor beams.—Adopted. ' :

4th. Arrange expansion between suspended span and cantilever arm, at both ends,
instead of at one end as proposed by the Pheenix Bridge Company.—Adopted, but not
considered an improvement by me. - ‘

5th. Arrange packing of eye-bars in top chord of anchor arms, as per Mr. Cooper's
two sketches.—Not adopted. Found entirely faulty by the engincering department.
The Phenix Bridge Company’s packing adopted with very emall modifications sug-
gested by Mr.-Cooper. — - — - - - , .

6th. Provide wooden traction arrangement between suspended span and cantilever
arms, as shown on Mr. Cooper’s sketch.—Not adopted, as not being in harmony with
the high standard of the rest of the details of the bridge. Its design is still open.
Mr. Cooper urged the adoption of this wooden arrangement (9 it could easily be made
by a track-walker and attended to by him in case of repairs. Not wishing to criticise
Mr. Oooper’s scheme myself, I remarked that it might be criticised by the profession;
to this Mr. Cooper amswered ‘ there is nobody compétent to criticiss we’ ™ =~

7th. Ohange lateral bracing in floor system, as per Mr. Cooper’s letter.——Not
edopted, as inferior to the Pheenix Bridge Company’s design, i

Q. Were you in any way hurried or rushed in the preparation of the ‘design or
did you consider at the time that you had ample time and opportunity for making all
necessary studies in order to make the design perfecti—A. We were pressed in our
office work, but we never sacrificed the perfection of the plans to the requiremenis of
the shops or the field. I did consider that we had ample time and opportunity for mak-
ing all necessary studies. .

Q. From your knowledge can you say that Mr. Cooper critically examined all the
plans submitted to him{ We would like to know from you your candid opinion on
this point and if you felt that when you received a plan from Mr. Cooper approved
by him it had been scrutinized and analysed as fully as possible?—A. From my per-
gonal observations, I believe that all plans were carefully examined in Mr. Cooper’s
oflice; either by Mr. Cooper personally, or by his able assistant; the latter reporting
on all important questions to Mr. Cooper. The fact that even unimportant mismatched
connections did not escape attention of Mr. Cooper’s office certainly proves the
thoroughness and careful study bestowed on the examination of the plans.

Q. Had you full confidence in Mr. Cooper as consulting engineer and did you feel
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that in case of doubt arising in your own mind consultation with Mr. Cooper would
assist you materially in arriving at definite conclusions on points upon which you
might have certain doubts f—A. Yes.

Q. Did you, during the design and construetion of the bridge, consult Mr. Cooper
on matters such as are referred to in the previous question and were these consulta-
tions of material benefit to you in the designing of the structure! If you can give
details, please do sof—A. Considering Mr. Cooper one of the ablest and mosat
experienced bridge engineers in the country, I discussed fully with him all main
features of the bridge. His advice and directions were always songht and appreciated.

Q. Wasthe design of-the compression.members particularly discussed by you
with Mr. Cooper, more especially with reference to the lower chords, and, if so, will
you please state precisoly what special pointa were discussed in connection with these
members and what wee the circumstances that led to the discussio: on the details
of these members in particular#-—A. After the first sections of the lower chords of
the anchor arms were constructed in the ghops, Mr. Reeves, president of the Phenix
Bridge Company, remarked, in our engineering oﬁ‘ice, that the lattices on the chords
appeared too light and that they were liable to be injured or damaged in handling in
the shops and transporiation to gite. I answered that lattices of any size might be
injured and dostroyed if carelessly handled in the shop or in transportation. This
conversation was reporte] by me to Mr. Cooper. He answered that he looked into the
qixlestiol? ,of the strength of the lattices while checking the plans and that ‘we had ‘t
all right.

Q. Were you unable to consult with Mr. Cooper at any time owing to the condi-
tion of Mr. Cooper’s healtht—A. No. .

Q. How often did you go to New York to consult with Mr. Coopert How often .
did Mr. Cooper come to Phenixvillei—A. I visited Mr. Cooper about once a month,
Mr. Cooper visited Phenixville twice during the entire process of designing and
construe.ing the bridge. , .

Q. Was Mr. Cooper aware that it was the intention to use the big traveller for
eredtion purposes as far as the centre of the suspended span and, if so, in what manner
was he made aware of this and was he aware that all of the spans were figured with
the big traveller in the centre of the suspended span f—A. Mr. Cooper was aware that
it was the intention to.use the large traveller for erection purposes as far as the
centre of the suspended span, from conversations with me, and owing to the fact that-
he approved the unit stresses due to the erection based on the above condition.

Q. Will you please file a atrain sheet using as your data for dead load stress the
actual shipping weights of material constructed together with the concentrated panel
* loads and the other information called for as in the case of the other stress gheets!
Indicate the net sections of each member on-this stress-sheet in_red a8 constructed
and in black as demanded by the stresses under the specification to which you were
working and state generally what the comparison between the results ist—A. Exhibit
sttached (Exhibit No. 104).

Q. What was the first intimation you had that would lead you to suppose that
any member in the bridge was showing distressi—A. When my attention was called
to the curved condition of chord 9-L, south anchor arm, by Mr. Birks’ report, inclosing
a sketch of the chord, on August 29.

Q. For what reason were the repairs on the splices at 7.1, and 8L, cantilever
arm, not promptly considered and executedi—A. Repairs were promptly considered
and eubmitted to Mr. Cooper for his approval. His decision was awaited when the
bridge fell. :

Q. Did you, throughout the construction of the work in the shops, keep generally
in touch with what was being done 1 Did you make a special examination of import-
ant members before they left the shop? Can you say that chords 9-L, anchor arm,
and 9-R and 8-R, cantilever arm, were in ‘perfect condition when - they left Pheenix-
ville} If they were in perfect condition when they left the shops, to what do you
attribute the later deformation of these membersi—A. T kept generally in touch with
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the construction of the work. 1 examined carefully many imnortant members before
they left the shop. I am not able, however, to state in what condition chord 9-L, -
south anchor arm, or 9-R and 8-R, cantilever arm, left the shops. I do not know to
what to attribute the deformation of thé members.

Q. Will you please file a stress shect and indicate upon it all unit stresses as
existing in the bridge immediately preceding the accident of August 2871—A. Exhibit
attached. (Exhibit No. 105.)

Q. Assuming the bridge:to have been successfully completed, what would have
been the unit stress in’ chord 9-L, anchor armi{—A. 21,200 lbs. working stress,
including live and dead load and snow. . .

Q. In your judgment, what was the weakest part of the structure, first, during
erection and, second, when completely erected?—A. 'The compression members of the
bridge, oo

%. Where, in your judgment, did the initial failure take place! Please give
your opinion as to the sequence of the fall of the structure?—A. It appears reasonable
to suppos: that after the fall the centre of gravity of the top mas of the metal should
be on that side of the centre line of the bridge on which the initial failure of any
important truss member took place. This condition of the top cherds actually existt
ing clearly indicates to my mind that east chord section 9, south anchor arm, failed
first, dragging the west chord, section 9, after it. The two main shoes have been
pushed off their pedestals towards the south anchor pier by an unbalanced horizontal
force over the main pier. This condition was created by the destruction of chords
9, anchor arm, and the release of the horizontal comp,nent of chord 10, cantilever
arm.

Q" Whiit reason do you assign for chords 9-L in the anchor arm yielding under a ¢
unit stress of 18,000 pounds when they were calculated to safely carry a much higher
unit stress?—A. The main sections being sufficient to resist the stresses existing
on that day, either the detail parts uniting the four ribs failed, or the ribs buckled
individually, or both. .

Q. In designing the coempression members did you exhaust every known source
of information and were they designed after the full consideration of all known or
available data on the subject?—A. Yes. There were no precedents for designing
compression members of this magnitude. Tests made on small pieces do not furnish
adeg.ate information for members of many times their size.

Q. What was the largest compression member you had heretofore designed and
vthat unit stresses were used in it%—A. The largest compression member designed by
me had 240° and the unit stress was 14,000 lbs.

Q. Did the vse of theso Ligh unit stresses demand mechanical work in the fabr'-
cation of the structure superior to that demanded by work designed for lowe:
stresses{--A. Yes. ’

Q. In this connection what would you consider the limit of good practice in the
variation in lengths of the ribe comprising a lower chord section —A. One sixty-fourth

of an inch (%44(").

Q. Was this variation exceeded in any cases in the construction of the lower
chords?-—A. Not to my knowledge. \ .

Q. Did the quality of the shopwork meet with your entire approval I—A. Yes.

Q. In the light of recent events have you changed your opinion as to the value of
data available for the successful design of large compression members. If so, will you
explain in detaili—A. There is no reliable theory established, nor are there any
results of extencive tests on compression members on record as regards gdetailing of
these lerge members. No data exist showing clearly when lattices only are sufficient
to unite fully two or more ribs into one rigid unit. There is, no doubt, a limit to the
depthe of compression members when lattices only may be used, and when, on the
centre line of the ribs, in addition to the lattices, a continuous horizontal plate girder
must be added. We have no data showing how much more efficient top and bottom
cover plates are than heavy lattices, nor do we know when, in addition to top and
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bottom cover plates on the centre lire of the ribs, girders as above mentioned should
be used. All doubt as regards these important features of detailing large compression
members should be eliminated by extensive tests, as argumenta advanced by theoretical
investigations are based on more or less vague assumptions. It is the duty of the
entire engineering profession to strive {o secure numerous tests to establish rules to
be followed in designing compreasion members of large size, in order to replace or to
corroborate present opinions.

Q. Similatly have you changed your opinion with regard to the use of high unit
stresseg, either in tension or compressioni If so, will you give your reasons fully §—
A. No; high unit stresses may be used in designing, if members in tension or com-
pression are ptoportioned by rules supported by actual tests. But under existing
conditions, I wouid not advucate such extreme unit stresses. .

. Q. In splicing large compression members do you consider that the area of the
spliced plates would be sufficient if they represented from- 15 per cent to 20 per cent
of the area of the member?—A. Yes.

Q. Would you consider that a splice which was to be 60 per cent bolted up was
properly bolted if 30 per cent bolts and 30 per cent drift pins were used t—A. Yes.

Q. Did the action of the anchor arm during erection meet your expectations as
previously calcalated, or did it act in an unexpected manner? Please file a statement
or diagram showing the movements of the camber blocking, giving the dates of orders
issued in respect to these movements, and when each panel point was releascd {—A. The
anchor arm, during erection, acted generally as expected. Considering the height of
the false work (160 feet) the wooden false work foundations resting on natural ground,

the variations in the field as compared with the cffice caleulations were ingignificant.

Fxhibits attached (Exhibit- No. 105A) — - moom

Q. Were there any matters in the process of erection which were brouéfxt to yo‘\-it;-~

attention which indicated in any way miscalculation? If so, please describe themi—
A. None whatever.

Q. Please state as concisely as possible the history of the development® of the
eyebar system in the bridge, stating what tests were made, and at whose instance; and
elio giving the general results obtained; and will you please file copies of the blue
prints of the eyebar heads that were tested. Were other tests on full size numbers made,
and if so, give detailsi—A. When making the first design for the bridge, in 1807 and
1898, T found: that large eyebars must be used. ‘In order to decrease their number,
and to thus reduce the chances of errors in boring, to a minimum, and alzo to obtain
shorter pins, 15 inches and 168 inches wide eyebars were considered, not over 2 inches
thick, thickertbars being less reliable in testing. This latter feature was especially
important, and well known to me since I knew the unrelisble and often unsatisfactory
results of tests made in our large testing machine for ull bridge companies in the
United States, on bars over 2 inches thick. T was requested inany times by the
officials of the company to be sure when determining sizes of eyebars, to keep the
thicknesa, s much as possible, below 2 inches unless it were necessary, in exceptional
cases, in order to overcome difficulties encountered in arranging eyebars and pins.

For our information we made preparations to test 15 x 92.inch eye-bars as early
as 1900—ten of these bars, 15 x 2 inches, about 15 feet long, were manufactured and
tested, with very satisfactory results, in 1901-—demonstrating that bars of this size
may be successfully forged, and that reliable results may be obtained.

Seventy-three full sizo tests were made on 10-inch and 15-inch eve-bars between
July, 1904 and April, 1907, as required by the specifications, and ordered by Mr.

In order to ascertain the character of stresses and resulting strains in the metal
of the eyes, the latber were divided by lines parallel with the longitudinal axis of the
bars, and by lines at right angles thereto into squares with 2-inch sides. These lines,
in their new positions after the tests, were closely examined, and information secured,
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useful in designing the size and shape of the éyes. No other full sized tests were
made. . .

Q. Did you visit the bridge site during erection and will you please give the dates
of these visits § Please file copy of your parsonal diary covering the Quebac bridge
work 1—A. I visited the bridge in May, 1901; June, 1805; June, 1906; and August,
1907. Copy of my personal diary attached (Exhibit No. 108).

Q. Did you make a personal examination of chords 7-L and 8-L cantilever arm
in the structure 1 Did you personally examine any chords after erection and on what

dates and with what results i—A. No. '

: Q. What stresses did you classify as secondary stresses and what secondary atresses
did you make allowance for in your design and in what manner did you meke this
allowance #—A. Secondary stresses due to the enforcod position of the members in
the structure were considered; but no allowance was made for them.

1st. In floor beams due to bending induced by railroad stringers during change
of panel lengths of trusses. No allowance made as directed by Mr .Cooper.

9nd. In eye-bars due to bending induced by doviation of the bars from longitu-
dinal axis of bridge. No allowance made a8 directed by Mr. Cooper.

3rd. In end vertical posts of suspended span, due to temperature change, Insigni-
ficant. :

Q. Mr. Cooper has stated that it is his opinion that the bridge could have been
saved by promptly using timber blocking in the chords and strutting and bolts between
the chords; what is your opinion?—A. I do not believe that the bridge could have
been saved in any such manner.

-~ Q. In the bridge as constructed, were any combinations of wind and loading con- -
sidered which produced unit stresses in excess of those permitted by the specifications -
under which you were working and to which you were limited ¥ Give particulars as
to cach member so affected ¥—A. Combinations of wind and loading assuming load
increased by 50 pe. cent, produce unit stresses in :

Cantilever arm—

Chord T... ... vt tih vil be cn e e e e 25,600
Chord 8.. ... (it tiit i i e e e e e 25,900
Chord 8.. ... « .. il il il et e e e 26,800
Chord 10.. .. ... .. ..., . . 26,400

Q. Weore these unit stresses approved by Mr. Cooper 1—A. Yes,

Q. Do you consider that this procedure affected the efficiency of the structure
and in what manner and to what extent 2—A. The combination of conditions of load-
ing being improbable, practically impossible, I do not believe that the efficiency of
the bridge was affected by the high unit stresses given above

Q. Please file sketches of both travellers and indicate their loads—weights and
maximum concentrations of load —A. Sketches of large aud small travellers attached
herewith. (Exhibit No. 107.) ,

Q. When was it decided to use the small traveller, and for what reason was the
system of erection changed § Who suggested this change, and did you approve of it {
—A. In order to begin the erection of the north anchor arm early in the spring of
1908, the large traveller had to be removed from the south side, and re-erected on the
north side in the fall of 1907, before it was possible; to finish the erection of the entire
south half of the central span. Therefore, another traveller had to be provided for the
erection of the south half of the suspended spau, only about one-quarter as large as
the large traveller thus effecting a considerable saving of metal in the suspended span.

The use of this small traveller was first suggested, aud finally decided upon, by
The Phenix Bridge Company, about Januavy of 1908, with my full approval. The
original scheme of erection contemplated the use of the large traveller to the center
of the suspended span ; the erection stresses in the cantilever arms were so figured
and sizes provided. The stress sheet of the cantilever arm was approved by Mr.
Cooper, showing sizes for erection stresses for the above condition,
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Q. Please filo a stress sheet showing erection stresses only—on the assumption of
the big traveller being used to centre of suspended span. Did the change in the
travellers as adopted reduce these stresses and to what extenti—-A, Erection stresses
due to large traveller attached (Exhibit No. 108) stresses in the suspended span, due
to small traveller, were only about 25 per cent to 33 per cent of the stresses due _to
the large traveller.

Q. What calculations were made by you on August 29, i} rgspect to 9-L anchor
arm. If you arrived at a conclusion please state what it wadi—A. Knowing that
every part of the bridge was figured with the utmost care as to its strength,
that the results, of the caleulations were checked and compared at least
three times in the Phenix Bridge Company’s office, that they were then
sent to the consulting engineer for comparison with his caleulations and
for his approval, and that they were fully approved by him; knowing further
that the shop plans were prepared under my personal supervision by a corps of able
engineers and draughtsmen, that these plans were redrawn geveral times, that they
wero then sent to the co.sulting engineer for his study and approval, and that they
were all approved by him; knowing further that every pert of the bridge was con-
structed strictly in recordance with these plans; knowing also that the erection was
conducted carcfully and strictly according to plans prepared by the Engineering
Department-—knowing all these facts, I was forced to believe that on August 29, 1907,
the bridge was in a safe condition, and that no part could show the lea~* sign of weak-
ness due to stress, especially as the loads of the bridge on that day .ere such as to
produce stresses in the truss wwembers only about three-fourths of the stresses the bridge

- was figured -to be able to bear, with entire safety, after its final completion.

" It was impossible for me to believe.that the bridge was failing or that the amount
of curvature in chord 9-L was as reported. Our resident engineer, Mr. Birks, stating
on August 20th, on the telephone, that there was no distortion in any lattice, that
all rivets were tight, that there was no change taking place in any part of the chord,

T was further strengthened in my belief that there was nothing wrong with that
member. I made rough calculations of the ¢hord, however, using 14,000,000 Ibs. axial
atress, and an average curvature for the four =ibs of the chord of 13", and found that
even with this improbable curvature, the chord was not in a dangerous condition.

Q. Does the elastie limi* given by usual specimen fest bear a direct relation to
full size tests of plates, and what is it Have sufficient tests been made to fully
establish this?---A. Tests made on specimens of eyebar material show an elastic limit
generally of 10 to 16 per cent. larger than full size eyebar. I am not familiar with
any full size tests made on wida plates in order to compare results with the specimen
tests.

Q. Do you consider that the elastic limit or the yield point of & built up member
such for example as two or more plates riveted together, and which are intended to
act in unison, has ever been aceurately ascertaimed, it being assumed that buckling
does not occur. What relation do these results bear to similar tests of a member of
the samae proportions, but consisting of one thickness, providing the same area of cross
section 7—A. T am not aware that tests of this character ever have been made.

Q. Do you consider that o large bridge member under eccentric stress may in
time be so altered in form without failure that the irregularity of streas in the metal
under the eccentric loading will disappear in whole or in part?—A. Yes.

Q. Please filo a list of all groups of calculations that you made in connection
with the bridge in chronological order, and state which stress sheets were used in
designing the details of each part of the bridgei—A. Lists of calculations, with proper
dates, attached (Exhibit No. 109).

" Q. File copies of top chord packing which Mr. Cooper refers to in his evidence a8
having been sent to you by hir —A. Mr. Cooper’s packing of anchor arm top chord
bars attached herewith. (Exhibit No. 110.)

Q. Please calculate and file a stress sheet showing the stresses in the main truss
members of the anchor arm arising from a uniform loading of 6,000 pounds per lineal
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foot (3,000 pounds per lineal foot on each track) on anchor arm onlyi#—A. Stress
sheet of anchor arm for 6,000 pounds per lineal foot of bridge attached herewith.
(Exhibit No. 111.)

The Commission, having for the time being concluded the inquiry in New York,
Philadelphia and Phenixville, returned to Montreal. A second visit was paid to
Quebee on November 28, for the purpose of re-examining Mr. Hoare and pursuing other
investigations. o

RE-EXAMINATION OF MR. E. A. HOARE, AT QUEBEC, NOVEMBER 29,
' 1907. .

Q. Why did you use the Pheenix Bridge Company’s design in 1898{—A. Previous
to 1898 several picture drawings were voluntarily sent by various engineers desiring
to show the merits of their designs. Amongst the number was a study by the Phenix:
Bridge Company. At that date, having to prepare a plan to submit to the Railway
Committee of the Privy Council to obtain their decision upon the least clearance and
width of channel for navigation, I applied the outline for the superstructure of the
Phenix Bridge Company's design to my plan, it being considered at the time the most

suitable design submitted.

" Q. What instfuctions were given to’ Mr. Coopér when he was requested to rejort

upon the various tenders?  If these were written, pléase filé "Copies{—=AT Written

instructions were given (copy of the same attached herewith, Exhibit 112).

Q. Was any sum mentioned to Mr. Cooper which the bridge must not exced in
«ost, and if so what was it{—A. No.

Q. Was Mr. Cooper required to limit the cost of the bridge to any arnount, cr was
the question of cost left entirely to his judgment?—A. The question was left entively
to his own judgment.

Q. Did the weight of the bridge exceed your expectations, and by how muach?--
A. The approximate weight 6f the bridge as estimated by the Phenix Bridge Ccmpany
amount to 29,700 tons, the actual weight is about 88,000 tons. I fully oxpectad that
the original figures would be exceeded by the time all details were designed.

Q. Was Mr. Cooper advised of the terms of the contract of June 19, 1903, and in
what manner § Was he furnished a copy of the contract, aml if so when —A, I can-
not state definitely if Mr. Cooper was advised of the terms of the contract of June 19,
1903, dircctly by the company. The secretary states that he did not furnish Mr.
Cooper with a copy of the contract.

Q. Mr. Deans has stated that final arrangements were made with the Phenix
Company by the Quebee Bridge Company on February 22, 1904, although the contract
was signed June 19, 1903. What was the reason for the delay and what was the final
arrangement made February 22, 1904 #—A. Although the contract was passed in June,
1903, its exccution was forcibly delayed by other arrangements then vuder way with
the government, the passing of legislation and financial arrangements, which were con-
cluded 28th January, 1904, Letters were then exchanged in February be.ween the
two companies giving effect to the contract (copies of these letters are attached here-
with, (Exhibit 113-A, 113-B, 113-C, 113-D and 113-E.)

Q. Did you find Mr. Cooper accessible and available at all times during the con-
struction of the bridge ¢—A. He wss accessible and available, but only at his office
in New York during the design and building of the superstructure.

Q. State exactly the full scope of Mr. Cooper’s dutivs as cousulting engineer i—
A, Mr, Cooper’s duties, in a general way, as consulting engineer for the Quebec
Bridge Company and as understood by them, are as under :





