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INTRODUCTION

This report "Location and Investment Opportunity for
Diesel Engine Manufacture" March 27, 1974, was commissioned by the
Department of Regionai Economie Expansion in order to provide data
and background information to support discussions with private sector
interests both Canadlan and Forelgn as to possible npportunity for

BxpandinQJDiésel~EnginEﬂmanufacturing#%nfﬁanada#inlgeneral~and in the
~Quebec region in particular.

The report surveys the present status of the industry in

Cenada, the degree of import to Canada,‘the source of such ihpnrts.

The report deals with five distinct categories of the.
Diesel Engine market. The categories deal with distinctly different
types of Diesel Engines each wilth differing technology, economic

. scaies of manufacturing, tariff protection and marketing structure.

The report concludes with specific identification of
areas of interest that‘can be puréued by the Department of Regional
Economic Expansion together with the logic and support data leading to
the identification of these specific opportunities.
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LUCATION AND INVESTMENT OPPORTUNITY -~ DIESEL ENGINE MANUFACTURING

‘General Market Cetegories

Markst analysis for all sizas end typas of Diesel Engines
indicates a total Canadian markat for 45,300 engines valued at $227,000,000
in 1973, Serving this market, one Canedien Company only, manufactured
Diasai Engines - who manufactured 160 engines in 1973 for a value
of $11,000,000 approximately. Thie represents only a 5% manufecturing
content in Canada for this Industry. '

Diesel Engines are imported into Canada from many industrial
countries but the dominant share of imports is from the U.S.A. (60%).
U.K. supplies 21% of the Canadian market, West Germany 6% and 13% cameaifram

nther countries. -

Canada imports appraximataly one half of market of Diesel

. Engines as loose engines to be added to equipment built in Canada or for

use as replacement engines for equipment already in service.

4 The remaining half of Diesel Engine imports comes integrated
with equipment imported to Canads including engines.

The market for Diesel Engines can be broadly classified into

five segments: ,
'~ Large Marine Engines

Large marine slam—spaad 2 stroke crosshead engines 10,000 H.P.
and up are used in ships of 40,000 tons end over. Large medium-speed
L stroke Diasai'Enginas are used in ships of 10,000 to 20,000 tons size end
in ships 20,000 to 40,000 tons size. ' |
Madium Speed Diessl Engines

Diesel Engines operating at 500-1500 rpm with a horse-power

‘range of 1000-8000 H.P. either 2 stroke or 4 stroke find applicetion in

Cenada for locomotive traction engines, stationery power generators, marine
anginas, emergency ganarator sste and for spacial industrial Bpplicationa

Buch as larga pump and cnmprassar units.
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High Speed Industrisl Engines

Diesel Engines elther 2 stroke or 4 stroke with power
ratings between 35-1000 H.P. operating at speed ranges of 500-1500 Tpm.
These engines have a multitude of applications - sméll marine engines,
conetruction end logging equipment prime movers, egricuitursl machine
prime muvers,'statinnery and emergency power generstnrs suxilisry power
units and generetars, mining equipment,” welding’ machines, pumps, etc.

'High Speed Transport Engines

Diesel,Engines 2 or 4 stroke between BU—AUUAH;P. operating
at speed ranges of 1800 to 3200 Tpm for applisatiun s prime movers in

trucks and buses. These engines are closely sllied to the type.of englne

‘used in agriculture and construction crawler and wheel tractors.

Small High Speed Diesel Engines .
Diesel Engines operating in the range 1-30 H P. for use on

small vehicles air cnmpressnrs, welding machines, bpats where smaller
gngines are required for motive power.

Each of the engine clessificatiuns heve differsnt marketing
characteristics, different manufecturing characteristics and different
manufacturing economics of scale. - - . :

Manufacturing uppurtunities for each segment of this market

will be examined separately.

< e g e <
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Market Statistical Information _ ‘

—_—

Perhaps the most authoritative set of data on Diesel Engine

- Saleés in Canada is the special survey "Diesel and Natural Gas Engine Sales

Survey 1973" pp. 63-221 published for the Ministry of Industry, Trade and
Commerce, October, 1974 by Statistics Canada.

This survey, however, did not include import machines with the

engine already built in.

Various other Canadian data was available including two special
surveys conducted by the Department of Industry, Trade and>Commerce, Import
Analysis, I.A. Div. 35-73 and I.A. Div. 85-74,

In addition, Statistics Canada industry surveys for those

_ industries,usinngiesel_Engines, namely:-

Ship Building & Repair L2-206

Motor-Vehicle Mandfacture 42-209.

Construction- Machinery & Equipment Sales 63-220
Farm Implement & Equipment Sales 63-203

were useful in that information on Diesel Engine usage in the particular

industry was available.

: All data was consistent. for.1973:;~ From these sources the
Canadian data for the exhibit %1973 Analysis Diesel Engines - Canada and
U.5.A." was prepared.

The Department of Industry, Trade and Commerce tugethef with
Sfafistics Canada examined the format of Diesel Engine statistical
information in 1974. As a result, a new industry reporting format was
established. Data from the new reporting structure, however, is not yet

available.

On the basis of the analysis ali data FDr,Cénada FDr'1§73:is
believed to be valid. .One major assumption, however,-had to be made.
Import of Diesel Engines for farm tractor use was extracted from Farm
Implemeht and Equipment Sales 63-203, Tractor imports are shown by Diesel
H.P. category so that the unité of Diesel Engines in tractors is known.
Note that Diesel Engines for combines and other self-propelled agriculture

equipment would appear in the Diesel ‘Engines (NES)'category since engines

~are imported in luose condition for combine manufacture, Uersatile tractors,‘

self-propelled swathers, etc..

e i e e = ey r
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In order to determine value of engines in tractors a check
of spare engine price vs. complete tractor price was made. The ratio of
engine cost to total tractor cost varies with tractor size. Based on this
limited data the assumption was made that Diesel Eng;nes‘compcse 25% of the

value of ccmplete tractors.

In order to cross-check the validity of the data comparison was
made to U;S.R; data., This data for 1973 was derived from the most recent
u. 5» Department oF Commerce-Bureau of the Census data on Internal Combustion
Engines 1973 - M A 35L (73) - 1 and from the mcst recent 1972 census of
mManufacturers, U 5. Department oF commerce M c - 72 (P) 35A - 2, March 1974,

comment on the Canadlan - U 5 comparison of data whereby industry

‘groupings and H,pP. ranges were aligned as closely as possible, is as Follows}

nRoad Transportr data from the canadian vpiesel gngine Sales Survey" does
not align well with the U S A automotive diesel category, prcbably because

of a difference in deflnltlon.

However, data from the . pepartment of Industry; Tradé and Commerce
analysis 35- 73 under Class 588-04 - MDtcr Uehlcle Engines, piesel for 1972
1nd1cates-

15,934 engines for a value of $37,517,000 »
This data aligns better with the_ujsrnz 1972 data for automotive piesel Engines}

IBD,DBG engines-for-a value of $632,323,000

It can be assumed therefore that the terminology "Road Transportn
in the ganadian 1973 survey is not comparable to the terminology "pautomotiver

in the ulSlnl data..

_ Furthermore, U;s;A; data for exports for 1973 shows 17,580
automotive ~engines exported (crcbably largly to canada) at a value of
$57,887,000 and 28,173 non-automotive englnes exported for a value of
$166,048,000. This data tends to confirm the validity of the Class 588- oL

canadian automotive data.

The agriculture piesel gngine data does not align wall u1th U 5 A
data considering population dlfference between pganada and the U 5 A The
discrepancy could be explained however by the marked growth in the canadlan

market for tractors in 1973 relative to U 5 A ' \
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1n conclusion, the data contained in "1973 apnalysis of piesel
Fngines - Canadaland U.S.A." will be used in this report as the basis for

market analysis taking into account the above stated gualifications, however.

‘pata for gountry of prigin and for breakdown by power range was
also extracted from the above mentioned data and used appropriately for

analytic purposes.
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1973 ANALYSIS DIESEL ENGINES CANADA AND U.S.A.

CANADA 1973 (1) U. 5. A. 1973 (&)
units $ units $
Road Transport 5,127 57,918,806 198,636 733,180,000
construction Mining ’
8 Forestry 8,087 48,186,000 130, 395)
Marine _ 1,743 22,307,000 9,083) 773,876,000
Agriculture )
(as reported) 910 3,460,000 )
(3) Agriculture 24,505 50,836,000 112,068)
© (added) o )
others - 4,910 44,336,000 L4, 676)
TOTAL } L5,292 227,043,000 508,185 1,507,056,000 (5)
NOTES
(1) 1973 panadian data from statistics Banada»"oiésel Engine'58198’5urvey41973"
pp. 63-221 .
Including . importeps specializing in the sale of diesel engines

1
2. ranadian engine manufacturers

3. panadian QEM manufacturers who build in imported engines
L, not included were those companies who import machines not

already-built-in.

(2) In 1972, 15,695 éngineé‘at a value of $29,217,000 were reported as bare

engine imports (Indust:y,1Jrade;ahd_commerce-ImportﬂAnalysis)h

(3) 2h}505 agriculture tractors imported to Canada complete with diesels at
a value of $203,3hh,000 assuming engine cost at 25% of tractor-engine
value is $50,836,000. '

(4) 1973 Tnternal gombustion Engines ma 350 (73) - 1.
U.S. Dept. of Commerce

(5) Export content of 1973 U:g:g: éhipments of putomotive Dlesels were 17,580
units valued at $57,887,000 or 9y% of U:s, domestic market.

Export contéﬁtbof 1973 U:S;A; shipments of Non—gutomotive'oiesels were
28,173 units valued at $166,048,000 or 9% of U.S, domestic market.



PO:i5R RANGE
 6-50 |
51-100
© 100-300 '.5127
300-400
,00-500
600-700
700 plus

TOTALS 5,127

1973 DIESEL ENGINES - ANALYSIS

“NGINES BY POWER RANGE U.S. & CANADA

OANADA |

!

Agric.  Indus.

26,125 15,660

16,912

Total Auto,
6298 2521 8,819
12930 LSk 17,384
6897 L1i3 16,137 = 198,635
3570 3,570 |
367 367 -
163 163
72 L2
198,635

e F T el @Y
Uoso
Agfic. Indus, Total
20,732 120,732
‘ 85,720% 85,720
112,008 55 72 551

Industrial totals.

66,1156 365,692
18,559 18,559
10,518 10,518
2,lal 2l
5,153 5,153
309,550 508,185

~ *7.3. agriculture engines included in



Class 502-18 (NES) Industrial Engines

DIESEL ENGINES IMPORTED TO CANADA BY SOURCE

(not inéluding engines installed in equipment)

1973 Country of Export Quantity
U. X. 6,025
West Germany 870
Italy _ Tl
Sweden 3
Japan . 52
U. S. A, . 10,110
TOTAL 17,163

~ Class-583-0l- Automotive Diesels

1972 - " Country of Expnort—-—: Quantity —

Vélue

8,080,000
2,172,000
71,000
13,000

. 51,000
27,370,000

U. K. . 7’1,-].1
Denmark : 2
- France ; - ‘

West Germany - 865
Italy 81
Netherlands A 2
Sweden ‘ 12
Japan ... . 8
U. S. A, 0 _1.57T
TOTAL

38,003,000

Valuegﬁu

8,617,000
’ 2,000 -
7,000 -
889,000
71,000
5,000
29,000
I, 000

19,594,000

15,695

29,217,000 7

% by Value -

21%
6

12
100%

% by Value

30%

3

67
100% -
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Class 592-27 MARINE ENGINES, DIESEL

Country of Export

U. K,

Denmark
France

West Germany

Italy

Netherlands
Nérway
Sweden»
Switzerland
Japan

U. S.

TOTAL

Quantity
383 |
| 2
8

152

O\

Value

915,000
1,046,000
1,897,000

1,795,000
1, 000

Iy, 000

1,0, 000
1,554,000
11,000
214,000
8, 7118, 000

16,226,000

% of Value

6

6
12
11

10

100

10.
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1arga Medium-Speed Marine gngines

The market for piesel gngines for marine propulsion indicates

two classes of engine appropriate to ships built by ganadian.shipyards, ...

Ships.up to 20,000 tons use Diesel gngines of the high speed
1000-8000 H.p, type (similar to locomotive traction engines built by M.L.u.) -
ships in the 20,000 tn hD 000 ton class use large medium-speed marine
Diesel fnginas in a H p range 10,000-20,000 H,.p. The very large slow-speed,

2-stroke engines, npathedral gngines® are not appropriate for panadian built

ships.

In March, 1975, fhe new Shipbuilding Assistancé'Pian was
announced. This revised program acts to put subsidies for Canadian Shipyards
on "a -permanent basis. . The new program brings forﬁer subsidies for domestic
and.export-vessels-to the-same=rate;= The new: sub51dles_m111 be 14y -of-audited .
costzreducingzto 8% beginning.’January; 1976, on a-phased-basiss--1n. Eddlilon”““;
grant .assistance--for-an additional-:=3g when7matchedfbyéequal;caplta1*1nveatment““*

for modernizing shipyards applies.

Canada has five major shipyards able to construct vessels
using medium-spaed large Diesel Engines.

' Stw.John.-Shipbullding-& -Dry-Dock;. Sailnt. John, N.B. |
- Has a-capacity=of 4 ships=per year -in the ZD,DDU—AU,GGGftﬁn;range,f

Da@ia;Shinbﬁildingi:Lavis;TQue;““
.Has a. capacity of 4 ships per yaar in the 20,000-40,000 ton range.

‘Canadian Shipbuilding & Engineering Ltd., Enllingmnod, Ont.
Has 'a-capacity of--1 ship-per year in the -20,000-40,000 ton range.

Upper Lake Shipping Ltd., Port Weller, Ont.
Has ‘a capacity--of 1.-ship per year in the 30,000 ton category.

Marine Industries Ltd., Snral Qus. :
Haa a capacity af &4 shipa per year in the 20,000 tun range.

“12/4/75



N

The comblned useage of the four companies bullding 20,000-
hD 000 ton ships totals 10 ships per year. . Given comman snglne usuags,

»thera would be sufficlent markst to consider licenced manufacture in

Canada of thls type of éngine. Quners, however, specify Engines compatible
to present fleets and so complete standardization is problematical.

The exhibit, Medlum-Speed Diesel Engine Builders, shows an
internationally fragmented market wlth small volume of construction by
many ship bullding nations. ' - ‘ |

' The manufacturing characteristic for bBuilding such engines
is general purpose large size machine tools generally associated with _
shipyard equipment. Such engines are constructed by ship yards in conjunction

with. ships. .- in many countries....The economic scale of production for

'auchwan;sngine;mithéxndayls~téchnulngy¥is—7—1Dléﬁg£h9§2per{year:;—.a market .

of $10-$15 .million.=Such-a program-however-requires-stability 4n théfl
industry. -JIf one Canadian shipyard would produce such an engine for all
four users who presently use very similar englnes but from different

European engine bullders, then an opportunity for Canadian manufacture .
would be economic. This can now be considered, glven the capital'investment-

incentive in the new 5.T.A.P. program.

: The~Marine-Industries_.ships.use smaller-high speed Diesel
Engines of thE"type'manufactured by M.L.lW. qu'lubnmutive tractinn engines.

The supply of engines to the Marine Industry Prugram could
well he a consideration for M.L. w. ; partlcularly for aux1lary Power appllcatlnn.

e e e T T T contdnued
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- continued

thie cetegory of medium-speed merine Diessls except for Colt Industries
licencad program using the French Pislstick PC-2 engine. The model tooled
for is now somewhat obsolete. De Levael U.S. slso producses an engine
suitabla for this type of ship.

U.5. built ships have traditidnally used steam turbine
propulsion for 80% of U.5. bullt ships in the 20,000-40,000 ton category.
This is contrary to practice in the rest of the world whers 80% of such

-~

- ships sre Diesel propelled. Ths U.S5. shipbuilding nrdgram for the same
type of ships now mede in Canada i1s about the same scele as the Canadian

industry. Each industry presents a marginal size market for the type of

engine in question. It would be logical to producs the approprieste
moderrn engins at Dne'lucatidﬁ“in"Ndrth ARmerica, to serve both U.5. and
Canadian markets. - /

Ships in this category include Great Lakes dry bulk cargo

carriers, roll-on - roll-off container ships, small tankers, D0.B.0. (ore-

bulk-pil) vessels and ferry ships.

The characteristics of the required modsrn engine would be
high .horsepower per cylinder (in the. order of 1000 H.P./ cylinder),
advancednfechndldgy~puwer~tn—meight rstlos, ability to burn- intermediats-

maritime=grade—Ffuel=odl=and=to-maximize-=Fuel-economy- given the new fuel

costs. Present day technology -clearly indicates the superlority.of Diesel
power rather than steam turbins power for the class of ships in ths
20,000-40,000 ton range.

The size and quality range apprnpriate would be the Sulzer-
MAN 52/55 engine - &n engins more than cumpetitive with present U.5. built

engines.

The LO/54- series engina 1s & medium-spsed-L4- strdke engine.
It is sultable for heavy oil end develops 560 H.P. psr cylinder at 430 rpm.
The newer 52/55 series slso using heavy oil develops 1000 H.P. per cylinder.
Vae and in- 1ine models 6-18 cylinder arrangements permit good manufacturing

“~variety with standardized cnmpdnants.

oy . . . A . ) ." ',.' ‘ . . . ; L . .._.,_..‘-,_. O . .. - ;-g»l
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The U.S5. Alco engine produces 220 H.P-./Cylindsr. The U.S.
Py De Laval engine produces 677 H..P./cylinder, The British Mirrlees engine
514 H.P./cylinder. Second generatiun engines have developed more power .
e.g. the Sulzer 52/55 at 1000 H.P. /Cylinder, -the Sulzer 65/65 at 1600 H.P./
. cylinder, the Fiat 55055 at 1200 H. F’ /cylinder and the new versiuns of
® the Pilelstick engine at 1200 to 1250 H.P./cylinder,

Since the U‘.S. new shipbuilding program is Government . ‘
- subsidized "Buy America" provisions would. normally apply. However, given
® - the ‘market-logic-and-Canadian:initiative; the bHasis for a sound stable

engine bullding program now exists for & North America market.

- . et I e T T
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Canadian Tariff Structure — Large Marine Engines & Diessl Traction Engines

. Revenus Canada, Customs & Excise Memorandum D51—15, 27/L4/70
statass that-Diessl or semi-diesel enginss 500 B.H.P. to 4000 B.H.P. together
with piston displacement 600 cu. ins. to 700. cu. ins., per cylinder are

considered to bs of & class or kind MADE IN CANADA. - ' T

Diessl Engines having piston displacement greater than 700 cu.ins.
enter Canada free of duty under Tariff Item LLOZ25-1.

Thesse rulings protect M;L;m. Alco engines under L42815-1 with =a
15% tariff for General Motors locomotive engines. No tariff protects thse
Canadian industry under the British Preferential Tariff from U.K. engines.

However, M.L.W. Alco engines can find application for marine

. usage but without tariff protection since the small piston displacement
1imitation which applies to locomotive engines does not- apply to the generally

larger. displacement marine engines, for example:

RUSTON ENGINES .Shzicu.in.vdisplecement ) :
' : o ) not dutiable

POLAR ATLAS 900 L ‘

MIRRLEES 691 ' - . N
" DEUTZ G649 : dutiable at 15%

© A — . .

G.M. 6LS dutiable at 15%

Shuuld“MiLﬁwe er<a~Eanedianeshipyerd however,. decide-tu
enter the marine market with a marine type englne - then it would normally
follow that the 15% tariff protection would apply and the pistun displecement

“restriction wuuld be suitably amended.

12/L )7
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Figures as givén'in "The Motor Ship", January 1975

ANALYSIS OF ENGINES IN SHIPS COMPLETED IN 1974
(Vessels of -2000-tons d.w., and above)
No., of engines
No. of ,
. :ships Built by Built by Total  BHP

Engine make inst. licensor licensees

Sulzer 287 18 286 - 304 3952 950
B. and W. 172 20 168 188 2455 220
M. A. N, 66 17 61 78 1078 L9o0
Pielstick 53 - 79 79 595 760
Mitsubishi 79 - 37 Ly 81 482 1,50
G. M. T. 23 2y - . 1y . 38 265 1Lo
Gotaverken .9 T 2 9 138 750
SWD 18 19 9 28 132 100
MaK 32 - L4l - L1 129 320"
Hanshin 25 - 25 - .25 93 [100)
Deutz 18 1l - 9 23 67 020) -
Doxford 3 3 - 3 . 50 000)
' Nohab - , 11 - 16 6 - 22 7 18 5ljo) -
Smit-Bolnes - , 8 13 - - - 13 40 950)
General Electric 2 1 1 .2 39 000)
Ito 5 .5 - 5 33 500)
Normo 9. 18 - 18 - 29 T730)
Daihatsu 10 20 - 20 29 160)
Akasaka 6 7 - T 22 000)
Niigata 2 3 - 3 20 000)
General Motors 3 6 - 6 18 760)
Enterprise 1 -2 - 2 18 1;00)
Ruston 2 - 5 - 5 17 000)
MWM 5 6 - 6 1l 300)
Makita 6 6 - 6 1l 300)
Fairbanks-Morse 2 - N - L, — 10 800)
'S. A. C. M. 1 - 2 - 2 T 7 ooo)y
Crepelle 1 2 - 2 = 6 000)
Ruski j 1 1 - 1 6 000)
Alco 1 2 - 2 5 500)
Mirrlees-Blackstone 2 2 . - 2 5 ;00)
Wartsila 2 9 - 9. 9 750)
English Electrlc' 1 2 - 2 L 670)
Caterpillar 2 6 - 6 -l 320)
Brons -3 3 - 3 L 200)
Dvigatelj Revolucii - 2 I - L 3 600)
Wichmann 1 2 - - 2 . .3 500)
Allen 1 1 - 1 - 2 800)
TOTALS 878 376 678 1,054 9865 080

16,
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Medium-Speed Diessl Engines 1000-8000 H.P.

17,

This category of sngines finds application in locomotivs

traction engines, marine sngines, including small cargo ehips,’tug boats,

' ferries and fishing veaaels, off-shore supply ships, 8il rigs, gnvernnent

vessels, stationary power plants and large emergency power generating units.

Technological development of this typs of engine can be
illuatrated‘by the example of the history of the development of thse _
horsepower per cylinder of a typical traction engine with 177 mm. bore
and equal piston displacement. .

In 1950 naturally aspirated L stroke engine enmpression
ratio 6.5 giving 50 H.P. per cylindger.

. In 1952 low pressure aupereharging’of'intake alr,
- compression ratio 8.2 giving. 62.5-H.P.- per. cylinder.vaz
Degree-of-supercharging 1.5 - _

In 1960 high pressure supercharging compression_ratio 9. ..

giving 68.7 H.P+ per cylinder. Degree of supercharging l. 7 -
Then high pressure supercharging with intercooling “,

compression ratio 10.1 giving 77 H.P. per cylinder. Degree

of supercharging 1.9

- In 1972 -high pressure- superchargingy intercnnling,.pistun’ -
cooling; heat- recovery turbine compression_(turbo- cnmpressurll_
ratin.l3.1 .giving- 100 H. P.-per cylinder.

Mndern:traetiun engines -have=moved=from=50- H:Ps per- cylinder—-
tn 350 H. P. per cylinder in’ tuday's most efficient engine.

" Traction Engine Applicatiun

There-1s.a steady-market- for- ldcumutive ~traction Diesel Engines

- LDO per year in Canada. This market is split»— 40% M.L.W. and 60% G. M. Diesel.

General Motors Aimports the engine From U.S. and incnrpnrates it in Canadian

-built locomotives. G.M, 1mport englne—value is-estimated at $20 mlllan per year

and no- spares parts business results for canada with the engine.
: : has developed a large export market so that present

'prnductidn 18 at- plant eapacity at 15 locomotives and engines per month.

.napresent order backldg is at s record high gf $IDD DDD 000 rEpresenting 1% years
»'ﬁgnf buainass. » , ‘

12 /47
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The result of traction sngine tschnicel devslopment is that for _
the sams engine profils (restrictsd frontel arsa and length) traction locomotive
powsr has increased from 2000 H.P. in 1960 to 4000 H.P. in 1975 with powsr
output of 19.6 H.P. per litre of piston displacement. Future development
points to the feasibility of a 5000 H.P. locomotivs.

Cuncurrent with development  in powsr to weight ratio improvement
in thermal efficlency and fusl consumption results in the Diesel Engine
having the best thermal afficiency as cnmparsd with steam gasoline or
turbine engines. '

The Diesel traction engine must, hnwever,‘cnmpete'uith electric
traction engines. - Electric engines ars superinr in power to weight
characteristics in that the motor does not carry its own fuel. One.electric
locomotive-can-—pull- twice the -load-(2000 tons)  ag tnday!s Diesel -(1000:tans)...

- for- ths sams locomotive prnfile..

Electric engines=4n Europe;-where -high traffic density-can support
the high fixed cost of the electric distriboution infrastructure, are economic
to the extent of ebout 50% of locomotives being. Diesel and 50% electric.

In ihaﬁUfS;A.,ﬁsame:1500ﬂm1195g0#¢electric~railuayewas-installed
in the_most _dense-U:5. trafflic route structure. . The development of diesel

-economice=relative-to even-the: highest..density:North-American. routes has.
 resultedsin=tomplete- displacement —of ‘eléctric- 1ncnmntives._-Tha"Eaﬁbdian’

“market for Diesel. traction locomotives is now ‘only chellenged by the_limitsd

‘market for gas turbine -engins locomotives for special high speed; high -density

passenger routes.

Power Gensration Diesel‘Enginea

' The use of Diesal:enginéSiussd.tu drive an electric generator

provides elsctric . power either on a continuous basis or for émergency power
'fequirements fnr~hnsp1tals,—large~public?huildingsﬂand«industrial~piants to

provide for intermittent fallure of the normel elsctric power distributinn

grid fed by steam turbine, hydrn nr nuclear POWETr BOUTCES.
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For continuous power genereting requirementa there is =
censidereble market in Canada for generating statione providing 1000 KW -
6500 KW of power driven by Diesel Engines of 1500 H.P. to 9000 H.P.
This-regquirement- results- from the large number—of towne, mines, factorles
in remote areas of Canada off the powsr distribution grid system. This
market 1s growing in Arctic development north of the 60th parallel.
Transportation economics and restrictions tend to 1imit maximum size of an
installation unit to 2550 KW or 4000 H.P.

The development, design, fuel ueege and thermal efficlency are
similar to the traction engine. _
: For continuous diesel generating units, sophisticated development
maximizing thermal efflclency at conseguently high initial capltal cost is
economic. . )

For -emergency--service;—however;- ganturbine?%echnulugywdevelonment
results in lower capltal cost, emellerﬂspace,requirement-atathe.expense of
thermel efficiency.w—ﬂld Diesel Engines, euch as the Mirrlees J type, with
low. first cost for. diesel equipment: but -with: low ‘thermal efficilency and higher

"fuel cost, 1s an alternate cuneideretinn to high efficiency,mcre expensive

diesels or gas turbines,

British Columbia. Power has-some-350 dieeeiwengtne=generating sets

~in use. Quebec. Hydro- recently asked:for bids.for 20--< 3000-KW or LOO0"HP. units..

Gas and‘Dil Pipelines

A further market potential for medium-speed diesels - the market
for gas and oll pipeline requiremente is cnneidered. Present 30" gas pipelinee
in Canada use first generetienfgee turbinee'iZ,SDD - 30,000 H;P- fuelled from
tne'gee in the bipel}ne. Such_engineeiet-fhermel efficlencles of 23% use up'
to 10% of pipeline gee for fhe uumping‘eperatien. A

o Gas turbines are. . manufactured in canada by Drenda R Rclls Ruyce.
United Alrcreft canada, supplles gas turbines for auxiliary use. Gas ‘driven

;' centrlfugel cumpressur units of 3a, DDD HP are also used but with nc canadian

'manufacturing cnntent

. I T f” I . 1274775
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- Continued
‘The market is limited and equipment is not close enough to diesel design to

warrent Canadian manufacture.

Second ganeration gas turbines with improved thermal efficiency

(to 30%) and'uith lower capital cost will be used for future gas pipelineé

and for replacemant. This should result in & reduction to 6% of gas used for

pumping purposes. Auxiliary power generators used are of the small high-speed
800 H;P; Diesél type or gas fuelled. rMDdBTn Diesel engines operate at 40y
Thermal efficiency.

For oll pipelines, north of 600 latitudé theré is an application
for medium-speed Diessls for generatingvsets at 40 to 50 mile intervals to
supply;pumping powarﬁand~pumping"3tation”auxiiiaryﬁbower. Some 100 units can
be expected to arise from a 48" Canadian MacKenzle valley Arctic pipeliné
(4 units per station). These units would be 2550 KU or L4000 H;P; '-Dil

pipelines south of 60° latitude will use 12,500 H.P. gas turbines.

Marine Engine Applications

Marine Industries progfam of four ships per_year of the 17,000
ton dry cargo type-use diesel engines in the same size range as a traction

engine -~ the SEMT Pielstick.

The M.L.W. Alco engine has been*uéed‘for an icebreaker for diesel-

electric application.

Ferry boats, uceah—gdithtug boats use traction lqcumotive slzed -

mediuméspeéd Diesels.

Other Applications - large size compressor unite are diesel powered.

Ueage in Canada 1s rare, houwever.

Market Summary - M.L;w. estimate that some 300 such medium-speed engines (over

and. above. traction locomotive reguirement) will be regquired in

 tHé'Eanadian'dDmBBtic market in the perliod 1974-1980 or =some
50 enginee per year. . i :

PR |
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Tariff - Medium-Speed Engines 1000-8000 B.H.P.

The Revenue Canada, Customs end Excise Memorandum D 51-15,
September 20, 1974, rule such engines providing piston displacement lies
between 600 ahd 700 cu. in. per cylinder protects the M.L.W. Alcu,éngine as
a class and kind MADE IN CANADA end tariff item ﬁ2815—1 applles (see also

Tsriff - Large Medium-Speed Engines).

Note that the present piston displacement regulation does not
provide protection now for many applications of the M.L;M; Alco engine for other

than locomotive use e.0. power plant and marine applibatians;

1274775
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Revenu Canada
Douanes et Accise

Revenue Canada
Customs and Excise

MEMORANDUM D51-15

Ottawa, September 20, 1974

“'MADE IN CANADA’' RULINGS

Reprinted from DS51-15-3, 27/4/70, file 86550 GE41-14

Diesel or semi-diesel engines having a continuous
rated brake horsepower within the range of 500 BHP
to 4000 - BHP,..inclusive, together with a piston.
displacement of from GO0 cubic inches per cylinder
to 700 cubic inches per cylinder, inclusive, are
considered to be of a class or kind made in Canada,

" effective 28th May 1970,

Notes: 1. Diesel- or semi-diesel .engines -Bavir’lg__a...,_
"continuous: rated brake horsepower.within=the-range—
of 500 BHP to 2720 BHP, inclusive, together with a ...
piston displacement of from 600 cubic inches per -

cylinder, to 700 cubic inchgs per cylinder, inclusive,
are already ruled to be of a class or kind made in
Canada, effective 2nd October 1964.

2. Diesel or semi-diesel engines having a
pnston d:splacement of less than 600 cubic inches,
per cylinder, -or -more -than 700 cubic inches per
cylinder, are considered to be of a class or kind not
made -inCanada,-effective-27th-April 1970~

" 3. To determinecthe. plston d:splacement of-a
cylinder when given the bore and stroke, the follow-
ing formula may be used:

2 22 :
(’B;—m x %— x stroke = Piston Displacement

4. The following information is to be shown
on the Customs invoices:

{a) Continuous' rated brake horsepower;

- (b) Cubic inch displacement per cylinder,

or bore and stroke of the piston.

Reprinted .from DSIMCR89,.20/11/48 - -~
Pyrometer sets, especially designed for diesel or
seml-dxcsel engines, consisting of a selectorswitch,
temperature dial and one ‘or more thermocouples,
have been transferred from the category of a class:
or kind not made in Canada to that of a class or klnd
modc in Conada, . :

Ottawa, le 20 sebtembre 1974

DECISIONS RELATIVES AUX
"ARTICLES FAITS AU CANADA"’

Rexmpressnon du D51-15-3, - 27/4/70 dossier 86550
GE41-14

Conformément Tarif des

. douanes, les moteurs diesel ou semi-diesel ayant

une puissance nominale continue au-frein variant de

500 BHP a 4,000 BHP, inclusivement, ainsi qu'une

‘aux dispositions - du

cylindrée allant de 600 pouces cubes par cylindre a -
700 pouces cubes par cylindre, inclusivement, sont '

considérés comme étant d’une classe ou d’une
espéce faite au Canada, 3 compter du 28 mai 1970.

Notes: 1. Les moteurs diesel.ou semi-diesel ayant
une. puissance.nominale continue au frein variant de
500 BHP a.2,720 BHP, inclusivement, ainsi qu’une

- cylindrée allant de 600 pouces cubes par cylindre .

a 700 pouces cubes par cylindre, inclusivement, ont

© déja été jugés etre d'une classe ou d’une espéce

faite au Canada, i compter du 2 octobre 1964. -

2. Les moteurs diesel ou semi-diesel! ayant

une cylindiée de moins de 600 pouces cubes, par
cylindre, ou plus de 700 pouces cubes, par cylindre,

" sont considérés comme étant d’ une classe ‘ou d’une

espécenon- faite ou*Cunudu——a compter du 27 avril

1970.

3. Pour-déterminer-la cylindrée d’un cylindre

 lorsqu’on connait 1'alésage et la course, on peut se

servir de la formule suivante:

Alésage 2 2 c .
(——2——g-—) X -5-x course =Cylmdree
4. Les - renselgnements suivants doivent

fngurer sur._les factures douaniéres:

a) Puissance nominale continue au frein;

b) Cylindrée en pouces cubes f)ar cylindre,

ou alésage et course du piston.

Rexmprcssnon du D5IMCR89, 20/11/48
Les pyrometres destinés surtout aux moteurs Diesel
ou - semi-Diesel et comprenant un commutateur a
plusieurs positions, ‘un cadran pour la température

" et un thermo-couple ou plus, sont transférés de la

catégoric des articles d'une classe ou d'unc espéce
non faite au Canada .4 cclle des articles d’une classe
ou d'unc espéce faite au Canada.

oo e2



o i

Reprinted from DSIMCR100, 10/11/49
Dicsel electric switching locomotives wéighing
. over 95 tons have been transferred from the category
of a class or kind not made in Canada to that of a
@ - class or kind made in Canada.

Reprinted from D51-15-1, 3/2/60, file 86550 GL 96-4

Diesel Mechanical, diesel electric and diesel
@® hydraulic locomotives, wcighing from 15 tons to 95
tons, inclusive, have been transferred from the cat-
egory of a class or kind not made in Canada to that
of a class or kind made in Canada.

]

@ Note: Diescl clectric switching locomotives weighing '
over 95 tons have previously been ruled of a class .

or kind made in Canada.

!
Reprinted-from D51515;71175/60; file 86550°GL 965 -~
weighing up toand including 17 tons (34,000 pounds),

are considered to be of a class or kind not made in
Canada, effective 11th May 1960.

- Noie.: This- ruling sﬁpersedcs, in .part, the ruling
contained _in > Memorandum DS51-15-1, 3/2/60, file
86550-GL-96-4. '

° Reprinted—from D51-42,-31/12/58, .file 86550.GS 286

" Locomotive stokers, type BK were transferred from " -
the category of a class -or kind made-in- Canada -to -
that ‘of a class-or kind not made in Canada, effecttve '

31st December 1958

Note:~All other types of locomotive. stokers- are pre-

Reprinted from -DSIMCR11S, .

20th Sceptember 1933 Appeal 18
In the matter of the appeal by Bret. Pliske, Toronto,

. that the aircraft known-as ‘*‘Acronca C-3" be held to -

. be of a class or kind not made in Canada. ..

C' Ruling “on the 30th October 1933: “‘Appedl. .

dismissed®’.

September 70,l 1974

Flameéproof diesel underground mining locomotives,’

- sently ruled as a class or kind not made-in Canada. —

15/2/51, file 180386, .-
Decision of the “Tariff- Board, at the Sitting on-the— = -

Réimpression du DSIMCR100, 10/11/49
Lcs locomotives de manocuvre électriques Dicsel
pesant plus de 95 tonnes sont transférées- de la
catégoric des articles d’une classe ou d’une espéce
non faite au Canada A cclle des articles -d’une classe
ou d'une espéce faite au Canada.

Réimpression du D51-15-1,
GL 96-4
Les locomotives Diesel mécaniques, électriques
et hydrauliques, pesant de 15 tonnes 3 95 tonnes
inclusivement, sont transférées de la catégoric des

3/2/60, dossier 86550

articles d’une classc ou d’unc espéce non faite au
Canada a celle des articles d’une classe ou d'une
espéce faite au Canada.

Note: Les locomotives de manoeuvre électriques
Diesel pesant plus de 95 tonnes ont déja ¢té jugées

étre des articles d’une classe ou.d’unc espéce faite’

au Canada.

Réimpression 2du DS51- 15" 11/5/60, -dossier 86550
GL 96-5

chantiers ~'souterrains,
" (34,000 livres) inclusivement, sont considérées
comme étant des articles d'une classe ou d’une
espéce non faite au Canada, i compter du 11 mai

1960.

- Note: La présente décision remplace en partie la

décision contenue dans . le mémorandum DS1- 151
3/2/60,_dossler 86550 GL 96-4.

— Réimpression du DS1-42,
GS 286 :
Les foyers mécaniques~ pour locomotives, du type
BK sont transférés de la catégorie des articles d'une
classe ou d’une espéce faite au Canada i celle des
-articles d'une classc ou d’une espéce non faite au
Canada, depuis le 31 décembre 1958.

31/12/58,. dossier 86550

Nate: Tous les autrcs types de foyers mécaniques
pour locomotives sont actuellement jugés &tre des
articles  d’une classe ou d’une espéce non faite au
Canada.

Réimpression du DSIMCR115, 15/2/51, dossier 180386,
décision dc la Commission du tarif, séance-du
20 septembre 1933, appel 18

Appel interjeté par la Bret. Pliske, de Toronto,

* portant que l’avion connu sous le nom de ‘‘Aeronca
C-3"" devrait &tre considéré comme étant d'une
classe ou d'une cspéce non faite au Canoda.

. Décision du 30 octobre 1933: “"Appel rejeté”’

. ,20 septembre 1974

0053
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Les “locomotives--Diesel antidéflagrantes pour’
pesant jusqu’'a-17 -tonnes---



Memotandum DY1-195 : 3 Memotandum DS1-19

®
chriméd from D51-15-1, 12/9/67, file 86550 GA 27-5 . Réimpression du D51-15-1, 12/9/67, dossier 86550
GA 27-5 :

- Fixed high wing fixed undercarriage single engine Les aéronefs monomoteurs a ailes surélevées fixes
aircroft having a gross weight of from 2701 pounds et a train d’atterrissage fixe, ayant un poids brut de
to 3300 pounds, inclusive, as covered by the Certificate 2701 & 3300 livres inclusivement et visés par le

| of Airworthiness issued by the Department of certificat de navigabilité déliveé par le ministére des
Transport, have been transferred from the category Transports, sont transférés de la catégoric des -
of types and sizes made in Canada to that of types modéles et formats faits au Canada a celle des
or sizes not made in Canada, cffective 12th September, modéles ¢t formats nan faits av Canada, a compter
1967. du 12 septembre 1967, '

o Reprinted from D51-15-1, 18/12/68, file 86550 GA27-5

Single engine fixed wing aircraft, for civilian use,

having a gross weight of from 5501 pounds to 8000

pounds, inclusive, as covered by the Certificate of.

Airworthiness issued by the Department of Transport,

have been transferred from the category of types and

sizes made in Canada to that of types or sizes not
mode in Canado, effective 18th December 1968.

Reprinted from D51-15-2, 25/8/69, file 86550 GA27-5

Réimpression du D51-15-1, 18/12/68, dossier 86550
GA 27-5 :

Conformément aux dispositions du Tarif des douanes,

les aéronefs monomoteurs a ailes fixes, a- Pusage ~

des civils, ayant un poids brut de 5,501 a 8,000
livres incluscs, visés par le Certificat de navigabi-
lite deliveé par le ministére des Transporis, sont
transférés de la catégorie des modéles et formats
faits au Canada a cclle des modéles_et formats non
faoits ou Canada, a compter du 18 décembre 1968.

Réimpression du DS1-15-2, 25/8/69, dossier 86550

. , ' GA 27-5 .

Single engine fixed wing aircraft, for civilian use, Conformément aux-dispositions du Tarif des douanes,

having a gross weight of from 4500 pounds to 5500 les aéronefs monomoteurs 3 ailes fixes, a l'usage

. pounds, inclusive, as covered by the Certificate of . des civils, ayant un poids brut de 4,500 a 5,500

/'ﬁ Airworthiness issued by the Department of Transport, livres incluses, visés par le Certificat de navigabi-

1\. are being transferred from the category of types and lité déliveé par le ministere des Transports, sont

sizes made in Canada to that of types or sizes nat transférés de la catégorie des modéles et formats

made in Canado, effective 25th August 1969. faits au Canada a celle des modeéles et formats non

: faits au Canado, a compter du 25 aoiit 1969.

Note: The cffect of this Ruling is that all aircraft Note: Par suite a cette décision, tous les aéroncfs

° are presently ruled of types or sizes not made in sont préscntement réputés. étre des aéronefs de
Canada. )

® G.L. Bennett,
Deputy Minister of National Revenue,
Customs and Excise.
* Mcmoranda DS1-15, M;;y~24, 1968; D51-15-1, December 18, 1968; Codilication des-mémorandums D51-15, 24 mai 1968, D51-15:1, 18
DS1-15-2, August 25, 1969 and D51-15-3, Apnl 27, 1970 are décembre 1968, D51-15-2, 25 aoiit 1969 et D51-15-3,°27 aviil 1970.
.‘ consolidared. : ) » V
[

Le Sous-ministre. duRcvenu national,

modéles et formats non-faits au-Canada.

Douanes et Accise.

<GB, .

Sceptember 20, 1974>

20 septembre 1974

INFORMATION CANADA, 1974,
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Group 8

. SCHEDULE *'A" Page 87
British Moyt Generol
o e oty on ree ° Prefer |Favoured-| Generol Preler- Eftective Dote
T',m': Coods Subject 1o Duty ond F Coods entiul Notion Toriff entiol No,c;' M'cmo'
Torilf Taritf Torndf
42777-1 | Engines, axles, torque converters, differentials, trans-
missions, and parts thereof, for use in the manufacture
of sclf-propelled machines commonly known as
compactors, strect or road rollers, vibratory rollers and
pneumatic tired rollers ..ot Free Frec |10 p.c. 0.C. 13/7/71,
(Expires February 28, 1977) D47-515,515-21
G.P.T. rate from 1/7/74 to 30/6/84 ooovoo. SROT——— Free | 1/7/74,
' D47-518-1
42800-1 Tréction engines and complete parts thereof, n.o.p. weeme| Free | 15p.c.| 25 p.c. 17/9/30,
: ' ' ' [ : 352-A
G.P.T. rate from 1/7/74 10 30/6/84 .............ccoccuneue.n. eeerens . Free | 1/7/74,
: ' D47-518-1
. 42805-1| Engines or boilers and complete parts thereof, n.o.p. ......| 15 p.c. || 15 p.c. | 30 p.c. 4/6/69,
| ' , D47-492
G.P.T. rate from 1/7/74 to 30/6/84 ... 10 p.c. | 1/7/74,
. D47-518-1
42810-1 | Magnetos and complete parts thcreof, when imported by '
= manufacturers of intemal combustion engines, for use e
exclusively in the manufacture of such intemal
_ combustion engines, in their own factories .......ceererene. Free | 10 p.c. | 15 p.c. | 22/3/33,
: 631-B
G.P.T. rate from 1/7/74 to 30/6/84 ......ueceerureruerrereenen Free | 1/7/74,
' ‘ : S D47-518-1
4281541.‘ Dicsel and scmx-dncsel éngines and complete part;s »
L thereof, Nu0.Pu oiiricieeceneeieessenrrassesee e srsre e sessesssesesasssesaese Free | 15 p.c.| 30 p.c. 4/6/69,
: A . D47-492
G.P.T. rate from 1/7/74 to 30/6/84 ...................................... Free | 1/7/74,

D47-518-1

25.
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SCHEDULE A"
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PY Page 88 21
N : British Most- Generol
Torslt Coods Subject 10 Duty ond Free Goods Prefor- |Fovoured. | Generol Profer. | Effective Dove
ltems entol Notion Yorift entiol No. of Memo
- Torifl | Tarill TYorlf .
( 42817-1| Dicscl and semi-dicsel engines of 500 horsepower or less,
' 3 and complete parts thereof, 0.0.p. wwccvvveesscrnisevennnnenn | Free [ 15 poc. | 30 poc. 4/6/69,
. ’ D47-492
C.P.T. rate from 1/7/74 to 3076784 .eeeeeeeeeeeeeeeeeearnn Free 1/7/74'
D47-518-1
®
e 42820-1| Air-cooled internal combustion engines of not greater than
2 1% h.p. rating, and complete parts thereof ......cccuvueuces Free |'15p.c.| 30 p.c. 4/6/69,
4 D 47492
“ C.P.T. rate from 1/7/74 to 30/6/84 ......ueuuveincrnrecrrcnne Free 1/7/74,
D47-518-1
L J
42825-1 | Starter cartridges, fuel injection pumps and nozzles, and ‘ '
B8 "~ parts thereof, for-diesel and semi-diesel engines-....... ...! Free Free| Free .| _. 21/3/56,
: , ’ D47-395(R)
4 G.P:T. rate-from 1/7/74-t0-30/6 /84 ........coooomooreorrrera Free | 1/7/74,
: D47-518-1
€f.2830-1 Diesel and semi-diesel engines, torque ‘converters and
- B | hydraulic couplings, and parts thereof, for use in the
’ manufacture of rotary air compressors, power shovels,
power..'.c'rane.s,' backhoes, graders or scrapers and| ‘ -
SFIOWDIOWELS eernvveeraerseessrsraeousansecsssssssseseseessessnssssssssonsesesssorene Free | -Free { 30 p.c: 0.C.13/7/711,
(Expires_February 28, 1977) D 47-515,515-10
A d C..P. T. rate.from 1/7/74 40 30/6/84 oo Free 1/7/74,
, o D47-518-1
® 42835-1} Governors, n.o.p., and parts thereof, for use in the : S
manufacture or repair of diesel locomotives ....ccoueurrennene Free | 7%p.c.| 30 p.c. 4/6/69,
D 47492
. G.P.T. rate from 1/7/74 to 30/6/84 .....c.couvveeenvnereeaenennnn. Free 1/7/74,
. D47-518-1
® .
* 42840-1| Reciprocating natural gas engines, of a class or kind not
: made in Canada, for use in the manufacture of self- :
. contained COMPIESSOIS ...iriereineeriineirse s snieesaseeresrnes sannne Free Free |30 p.c. 0.C.13/7/1,
. (Expires Ocwober 31, 1977) D47-515,515-26
‘ N . ' . N ) b .
. G.P.T. rate from 1/7/74 to 30/6/84 ......uoveeeereerenserreenee Free | 1/7/74, -
& o - D47-518-1
| * Revised October 22, 1974 .-
4 : '
Semew e tal 4w voep T . . T T e T TR e T e T T AR T T _‘._-».i;"t‘;"‘.:"‘ N LT ..,:..-.4:_'.‘
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SCHEDULE *'A"

Gioup 8 27

Page 82
British Most. Generol
Toriti Goods Subject to Duty ond Free Goods Preler- [Fovoured-| Generol Prefer- | Elfective Dore
ftems : entiyl Notion Tortft ential No. of Memo
Torill Tondl Toeilf
* 42845-1| Gasolinc internal combustion engines with a displacement
’ of more than 500 cubic inches and air-cooled gasoline
internal combustion engines with a displacement of
less than 200 cubic inches, for use in the manufacture
of sNOWDIOWErS .o e Free Free | 30 p.c. ©.C.13/7/1,
(Expires October 31, 1976) D47-515,515-26
G.P.T. rate from 1/7/74 10 30/6/84 .....ocoovooresversreerioon, Free | 1/7/74,
D47-518-1 -
42855-1 Diesel engines and gasoline internal combustion engines
_with a-displacement of 400 cubic inches or more, for : Co
use in the manufacture of airport sweepers....0.....0..... Free Free | 30 p.c. '0.C. 26/2/74,
{Expires February 28, 1976) D47-515-21
C P.T. rate [rom 1/7/74 10 30/6/84 ..o, Free | 1/7/74,
D47-518-1
42860-1| Dicsel cngines and parts’éhereoffot use in the manufacture
' ' of asphalt road finishing machines ......ccccoeremmervvieenrennns Free Free | 30 p.c. 0.C. 13/7/71,
(Expires February 28, 1976) D47-515,515-21
_G.P.T. rate from 1/7/74 to 30/6/84 oo Free | 1/7/74,
. » D47-518-1
- 42865-1| Diesel and semi-diesel engines;
Diesel dual fuel engines;
L.P.G. engines;
Gasoline internal combustion engines;
Reciprocating natural gas engines;
When of a class or kind not made in Canxda, parts
thercof; all of the foregoing for use in the manufacture of
clectricity generating sets consisting essentially of an
internal combustion enginc and one or more generators :
mounted on a common base ..o Free Free | 30 p.c. 0.C. 26/2/74,
(Expires February 28, 1977) ‘ D47-515-21
G.P.T.rate from 1/7/74 to _30/6/84 ...................................... Free | 1/7/74,
- ' D47-518-1

.....

* Revised October 22,

1974
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@25c 90 SCHEDULE ""A"
. . British Most : Generol
ori . n see Goo Prefer- Fovoured- | General Peeler- Effective Dote
1I’Qom's' Goods Subject 1o Duty ond F Goods entiol Notion Torslf enteal No.c::’ Momo'
( Torilf Tardt Tanild
‘2870-1 Gas turbines of 1500 horsepower or less, for use in the
- manufacture of electricity generating sets consisting
esscentially of an internal combustion engine and one ‘
or more generators mounted on a common base ................ Free Free | 30p.c. 0:.C. 13/7/71,
(Expires June 30, 1975) . i D47-515,515-23
® G.P.T. rate from 1/7/74 to 30/6/84 e, Free 1/7/74,
_ D47-518-1
ﬂ287'5-1 Gasol'ine internal combustion, wat'er-cqqled cngine‘s, of
® types or sizes not made in Canada, for use in the
manufacture of portable air compressors and ‘transit
CONCIELE MIXCIS .voviuerieieiveriereesiseseenseeesessesessesnsiesesssesaaseeses Free Free | 30 p.c. 0.C. 13/7/711,
(Expires October 31, 1975) D47-515,515-19
G.P.T. rate from 1/7/74 to 30/6/84 .....oueereeerervererererannes Free ‘ 1/7/74,
® : - D47-518-1
42880-1 Dies'el engines, of'a class or kind not made in Canada;
) Gasoline internal combustion engines, air-cooled, four
6 ! cycle, not greater than nine horsepower; _
For use in the manufacture of plate type vibratory | ; :
COMPACTOLS cuveecuecruncirivenietoniitncessemenesseressasssensasorsasessaeasanns Free Free | 30 p.c. 0.C. 30/1/73,
(Expires February 28, 1976) D47-515-11,515-21
G.P.T. rate from 1/7/74 to 30/6/84 ........coccevueun.... o Free | 1/7/74,
) ‘ : ' D47-518-1
i
- 42885-1| Diesel engines, of a class or kind not made in Canada,
for use in the manufacture of portable.crushing plants, _
o portable screening plants or combinations thereof .......... Free | Free | 30 p.c. 0.C. 30/1/73,
. (Expires February 28, 1976) . : - D47-515-11,515-21,
) _G.P.T. rate—[rom 1/7/74 to 30/6/84 i ST Free | 1/7/74,
' : D47-518-1
L
42890-1] Gasoline 'nlernnl combustion engines, air-cooled; four |
: cycle, not greater than thmy horscpowcr for use in _ )
the manufacture of air COMPresSsor SEts ......comoeveiesiivnannn. "~ Free Free 30 p.c. 0.C. 29/5/73,
- (Expires June 30, 1976) ' : D47-515-13,515-23
A C.P.T. rate from 1/7/74 t0 30/6/84 ......ccooveomesirs oo Free | 1/7/74,
C\ _ . : D47-518-1
. * Amended July 2, 1974
® .
- - e - S s e
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Page 130
. British Most- General
Toriff Goods Subject to Duty and Free Goods Piefer- |Fovoured- | Generol Piefer. | Effective Date
ltems . entiol Notion Toriff cntial No. of Memo
a : Tarilf Toriff Torifl
\1' .
@ 44022-11 Manufactures of iron, brass or other metal, of a class or
kind not made in Canada, for use exclusively in the
construction or equipment of ships or vessels, under |-
regulations prescribed by the Minister .....ieureeeecenenenne. Free Free Free 1/6/50,
' ' D47-302(R)
G.P.T. rate from 1/7/74 to 30/6/84 ... reeeerrneeeans Free 1/7/74,
o ' . D47-518-1
o
44025-1| Diesel and semi-diesel engines, of a class or kind not
n made in Canada, and complete paris thereof, for use
exclusively in the construction or equipment of ships
OF VESSELS. ittt ene s enasre e __Free | Free-| Free 1/6/50,
® : : o D47-302(R)
G:P.T. rate from 1/7/74 10 30/6/84 .....cocoenreirneerecrnen Free 1/7/74,
‘ N D47-518-1
9
44028-1} Chronometers and compasses, and_pans' thereof, including
" cards therefor, of a class or kind not made in Canada, . o
: for Ships O AIICIAFL c.coereiuerereeccirscscrnctescamnrnenenesessnesnesas Free Free Free 2/5/30,
® ' . _ 310-B .
G.P.T. rate from 1/7/74 10 30/6/84 ..cuconeeeorcvrinnunnnncnn. Free 1/7774,
: D47-518-1
®
" '44031-1| The following articles and materials when imported for
; use only in the manufacture, maintenance or repair of
buoys and beacons for the Government of Canada, viz.:
g Flanged and dished steel boiler plate heads over five
feet in diameter; lanterns and electric flashing lights;
fog horn and other warning equipment; marine radio
beacon timing equipment; actuating equipment,
including low discharge storage batteries and motors; » :
® parts of all the foregoing ....... eeevesiesesaseie s saenetesaaerssrasanene Free Free Free 7/4/54,
. ‘ - c ~ ‘ D47-376(R)
™ G.P.T. rate from 1/7/74 10 30/6/84 ...ccourmrmeriinccinirncnn Free 1/7/74,
- S | R D47-518-1

29.
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SCHEDULE "'A”

] British Mos 1. Generol
Toriff Goods Subject to Duty ond Free Goods P'cl,"' Favaured. Gcnc'vol Peeler. Effective Dote
l1tems ‘ ential Notion Taeill enticl No. of Memo
. Tariff Tarifl Toriff
44200-1 | Articles and materials which enter into the cost of manu-
- L] facture of the goods enumerated in tariff items 40900-1,
40902-1, 40904-1, 40906-1, 40908-1, 40910-1, 40912-1, |
40914-1, 40916-1, 40918-1, 40920-1, 40922-1, 40924-1,
'.40926-1, 40928-1, 40930-1, 40932-1, 40934-1, 40936-1,
40938-1, 40940-1, 40942-1, 40944-1, 40948-1, 40950-1,
40956-1, 42723-1, 43915-1 and 61810-1, when imported
® for use in the manufacture of the goods enumerated in
. the aforesaid tariff items, or in the manufacture of
parts therefor, under such regulations as the Minister
MAY PIESCIIDE .oiriiiiicciereerreeecerececee e cireeeessrensesenessssarssnesanes Free Free Free 21/3/56,
o _ A D47-395(R)
® G.P.T. rate from 1/7/74 10 30/6/84. ....eeueeeeeeeereennnns Free 1/7/74,
: : D47-518-1
L4 -
44205-1 | Materials, including all parts, wholly or in chief part of
- : metal, of a class or kind not made in Canada, when| _ -
o imported for use in the manufacture of goods entitled |~
to entry under tariff items 41100-1, 41105-1, 41110-1,
42723-1, 42726-1;-42729-1, 42732-1, 42733-1, 42741-1,
42805-1, 42815-1, .42817-1, 44037-1, 44040-1, and
44705-1, under such regulations as the Minister may
) PTESCIIDE wvieiereitcerecereeceeaeerecaceseasnissese stonteaeesteseesssesaeeeeaemens Free Free | 10-p.c. 11/1/68,
o | SR | D47-482
N G.P.T. rate from 1/7/74 to 30/6/84 .eoeemenereerereeereree Free | 1/7/74,
o ' D47-518-1
L |
{
@ 44210-1] Rotors, blade "diaphragms, spindle discs, shafts and
— blades, wholly or .in chicf part of metal, of a class or
kind not made in Canada, when imported for use by
turbine manufacturers in the repair or remanufacture of
gas or steam turbines and parts thereof entitled to
. entry under tariff item 42805-1 c.occeecirvrreicrnrereeninneesecrens Free Free | Free" 19/6/71,
o . : , : , ' D47:513
. G.P.T. rate from 1/7/74 to 30/6/84 ......uoeeeeeeereeerereranenn , — Free _| 1/7/74,
) _ - ‘ : D47-518-1
K
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TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1972)

Page 396
SCHEDULE 6, - METALS AND METAL PRODUCTS
6-4-A Part 4. - Machinery and Mechanical Equipment
860,15 - 860, 51 - —~,
. N\
Stat Units e Rates of Duty
Itea Sur-T Artiocles of
£ix Quantity 2
Y .
660.15 ] 00 | Economizers, superhcaters, soot removers, gas re- \,{____‘..f/
coverers, and auxiliary plants for use with steam
and other vapor generating boilers; condensers
.for vapor engines and power units; all of the
foregoing and parts theroof.....ceceveeevecacesocncaas| Xaveoood 78 33 val, 45% od yul.
Producer gas and water gas generators, with or with-
out purifiers; acetylene gas gererators (water
process) and other gas generators, with or with-
out purifiers; all tho foregoing and parts thercof:
660.20 | 00 Apparatus for the generation of acetylene gas .
from calcium carbide, ‘and parts thereof.......... 1 X.......] 4\ ad val. 20% ad val.™
660.22 | 00 Other..c veieoenoneraasoonceseccosseccosnvsnssnasce] Xaorouon] 7% ad val, 45\ ad val, \’
Steam engines, steam turbines, and other vapor power
units, and parts thereof: .
660.25 | 00 _ Steam engines and parts thereof......... vereesenses I Xoviaial] 4% ad val. 15% ad val:
660.30 Steam turbines and parts Zhereof......eceeseesences§ ssecsces} 7.5% ad val, 20% ad vpl.
20 Steam turbines...eo.eceviesssescacocscsneacees | 8oo Cf
40 . Part8.eesesecssens sesssnscnssvsnssasenssnssne | X -
660.35 | o0 OLher..csiceceenconssetsvnroncassaneasonsrssoncnsee] Xovervaoo) 4.5% ad val, . 27.5% »d val.
Internal combustion engines and parts thereof: /
: - Piston-type engines: - -
660.40 | “00 B To be installed in tractors of a type pro- -
vided for in item 692.30 or in agricul- b
tural or horticultural machinery or im- .
plements provided for in item 666.00........f No......| Free Frévm
Other:
660.42 | 00 Compression-ignltion engines,..... ceeesssf ROLuaao.} SV ad y&‘ 35% ad vsl.
660.43 | 00 . 1f Canadian article and original Caaachisauiia
motor-vehicle equipment (see
- headnote 2, part 6B, schedule 6)..] No......] Free
660.44 Engines other than compression-
ignition engines............ A e .. ] 4% ad val. 35% ad val.
Specmlly deeigned for:
15 ALreraft.ceececncenns vessessaes | NO.
30 Automobile (inoluding
: " truck and busl..eeiecessenaee | Hoo
- Other: ’
- [ {2x - - . Outboard motora for
ST maring craft.ievececcsss | Foo
- §0 | .. . ’ - Other.c.ccovisvinnereanees | ¥Oo
660,451 00 1f Canadian article and original :
motor-vehicle equipment (see '
- headnote 2, -part 6B, schedule 6)..] No......| Free .
660.46 )ion-p:lston type cngines............................ seesesse] 5% 84 val, 35% ad val.
Aircraft: .
30 Turbo-jet and gas tiarding, n6V...ceecesss | 8Ou
40 OthBreeeversananecassssssasecsscassaccees | NO,
60 OtREI:. e sveeesrronsonsscssosesssccasnascssseses | HO.
660.47 | 00 I1f Canadian article and originsl motor-.
vehicle equipment (see headnote 2,
part 6B, schedule 6).....0.0cvnvevecncccccs-] No.uoooof Free
Parts:
660.50 1 00 Cast-iron (except nalleable cast-iron) parts,
not alloyed and not advanced beyond clesn-
ing, and machined only for the removal of 1
fins, gates, sprues, and risers or to per- N
mit location in finishing mwachinery.........| Lb......| Froe 108 2d vsl.
660.51§ 0O 1f Canadian article and original ¥
motor-vehicle equipment (see B
headnote 2, part 6B, schedule 6).......| Lb......| Free

Lo
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TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1972)

SCHEDULE 8,

-~ METALS AND METAL PRODUCTS

Part 4. - Machinery and Mechanical Equipment .

Page 387
6-4-A

660.52 - 661.11

Stat 4 Units Rates of Duty
Item [Suf- Articles of
rix Quantity 1 P
Internal combustion engines and parts thereof (con.):
Parts (con.):
Other parts:
660.52 | o0 Parts of piston-type nnglnn other -
than compression-ignition engines...... | X.... 4% ad val, 35§7ad val.
660.53 | 00 "1f Canadian article and original /7
motor-vehicle equipment (sce ! R
headnote 2. part 6B, schedule 6)..-[ X....... Free ‘
660.54 | 00 OthOr. ceveereeeorrennecioscrsoseonnananns Xeesuosa) 5% 2d val, 35% ad val,
660.55 | 00 1£ Canadian article and originnl fiskindintnianted
motor-vehicle equipment (sce R Cmais
headnote 2, part 68, schedule 6).. XQ Free L‘
L \,
Water wheels, water turbines, and other water en-
gines, &nd parts including govemors therefor:
660.65 { 00 Governors..... cerecsrons vesensan eroesscassenencscss | NOeeeoaof $1.12 each $4.50 each + 4,
. ’ 17.5% ad val. 65% ad val,
660.70 - - [0 3 T ceeeasaes ef ceeieie.] 7.5% 2d val. 27.S% ad val.{ -
1 20 Water wheela water turbtnu, o P
' andatharvaur NGgines. .. ..., sevecsssenece | Noo f
0 | - T P PR I -/

— Non-electric- engines-and motors not specially pro- Lo }"

R Bty vided for, and parts thercof: 'i
660.75-}- 00—} —— Hydrojet engines for motor boats,—and parts— S B

. theTeof .. oo e temnosonennen seeaosesas 6% ad val., . -—- 308 ad val.
660.80 } 00 Spring-operated and weight- operated notors. 10% ad val, 35% ad vel. . ...
660.85 1 00 Other. svu icccaiiotearnocncecccesaccrossesccnnnn 4.5% ad val. 27.5% ad val.
660.86 | 00 : I1f Canadian artlclo nnd original motor- :

) vehicle equipment (sce headnote 2, .

part 6B, 'schedule 6)........ ceninin cereseene X..oceoof Free
Pumps for liquids, whether or not fitted with measur- K
ing devices; liquid elevators of bucket, chain, .
screw, band, and similar types; 211 the foregoing’ /
whether operated by hand or by any kind of power y;

. unit, and parts thereof: ”
660,92 |} 00 Fuel injection pumps for compression-ignition .

- - engines;- and parts thereof........oveneenn.. weeend XeiTiia | 3% ad val. 35% ad val, ..
660.93 | DO_}|. If Canidian article-and original motor- £

- vehicle equipment.:(see hendnote 2, ’

part=6B5=schedule:-6)= ceessescacnse | Xesoisoi | Free T H
660.94. 1 - Othar..«............... tteseneneeas casecvse | 5% 2d val, 35% ad val.

. 20 .. Swbmaretble pumps... voesveanaseoes | NOL e

- 40 }-- ) Othar. (exocpt parts) RS L.LR - 4

-1 60 | : " Parts: e raeie i esserseasdTiennnsree | X
660:95°f 00|  — ° lf Cmndiu\ articlé "and original motor-.

BRI s e ~-vehicle equi;nent (see headnote 2, : -
part 6B, schedule 6).....ccocvscvsenccncesss | Xeveweso | Pree .
Air pumps, vacuua puxps and air or gas compressors
(including free-piston cozpressors for gas turbines); 3
fans and blowers; all the foregoing, whether oper- R
ated by hand or by any kind of power unit, and parts
thereof: /

. Fans and blowers, snd parts thereof: . !/
661.09 1 00 Blowers for pipe organs.....c.ceuivenvsvnionceoe-f Nosooooo | 5% ad val., _ 35% ad val.
661.10 Other. coverriaceeersossnscsanesansans wesecssesf eeensess | 7V &d val, 35% ad val.

10 Elaotna o, othzr than for - . - - 5
permanant 1mtallat£on................. Ro. i
50 Other, itnoluding parts of the i
: fangoinq.............................. I - L
661.11 | 00 If Ceredian article and original motor- b
. vehicle equipment (ses headnote 2, K
part 6B, schodule 6)..cveiaevvevecocece § Xoveuno, ) Fron H
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JManufacturing,Tachnnlugy

Plant required for medium-spesd Diessl Engins manufacturing is

indicated by examples of praaanf day plent size and product nutpat.

M L m. devotes some 250 000 5q. Ft. of floor space for a capaclty
of 15 Alco engines per month or 180 per year. UWhite Motors, apuburn, N,Y. also

bullds the Alco engine in a 730,000 Sg. Ft. plant.

The Alco angina was filrst manufactured in Canada at Dominion

Engineering Works for the conversion of Canadian lucanutivaaiframvataam,tu

-diesel :power.. In the late 50's, the program reached-a peak -of 200 engines

- per=years=— After-the -conversion-program was-completed- and-requirements--fell- .

tnfSB.anginaa“par:yaarﬁit*waafnn‘Iangar#acunumicatn“cantinua~manufacfurihg;’~f

| In 1962 M.L.4W. undertook to rebuild the Alco engine to support the
after-market from the Dominion Engineering program. Since that time expansion
uFvEéﬁaﬂian;aaiiways:and»thaéraplacamant”markat_tngathar-with—a:viguruqu

axpﬁrt;pThgram;;MZL;w;;had~raachad;axmanufacturingavulumaiaﬁmlaﬂuanginasfpar_

‘yaara*%Dua:tusMiﬁawaialdavaluﬁmantfuf?ﬁﬁa%ﬂlﬁﬁzanginaﬁﬁthaﬁcanadianianginawhaa

progressed-beyond the state aof davalupmant nF tha Alco angina 8ti1l1l manufactured

iIn U 5. A ) The future market appears assured for years to coms.

¢

In_the past -two. yearsy M. L W. haa baan successful-1in marketing the-

Alco angina Far generating units and marine ‘usags asg wall.

Tha -Sulzar - Cumpany davalupad a Dlesgl- tractian angina, 12LV&2&

2700 H.P. The angina was manufactured in U.K. initially at = rate of BUU per

’yaar._ Markat raquiramanta, humavar, druppad below 50 enginas pBT yaar and tha

pragram'waa no- langarwacnnnmic and Bo was abandunad

‘112/&/75
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It would sppesr that 50 engines pser yssr is ths bressk-sven point

for sconomic menufacturs of such sn engins.

The Cenedisn merkst alone is lerge enough to sustsein M.L.UW.

- ppersetions sconomically. As well, it would appear thet E;M. Diesel has market

snough in Canada to manufacture sconomically.

M.L m' has develnpad'tha crankcasa s 8 Bteel weldment avoiding
the need for special stesl. Fuundry uperatiuns snd significantly reduuing the

economic scels of pruductiun.

Today, M;L;m; sources spme 65% .engimne materials In ganada. There is
8 well developed structure in Caneda and North America for components such as
injection uhits; fuel pumps, crankshafts. Canadian forge shops supply =&

portion of components.

M;L;m;-is most interested 'in widening Canadian content. For example,

the 250 1b, cylinder hsad castiﬁgs are purchased outside of Canada. The volume

is not such that present -Canadian foundries equipped with cupola process can

economically manufacture. However, should s foundry equip with a modern small

- . electric induction Furnace.(perhaps with DREE assiatanca) then manufacturs

would be economic. | M L m hes other similar prngrams in mind in their attsmpt

to expand Cenadian content scsnomically.

M;L;M;‘s present.circuhstance is that locomotive production is

expected to expand Expurf pfugrams are succésaful 'Tha Canadian dumesfic

market is atabla, and the new L. R C. (Light Rapid, Eumfurtabla) lucumﬂtive

. developed hy M L W, Fur passanger serv1ce, is
~ in operation in prututypa form (mith PAIT suppurt). - This prcgram_nf 8n

: equivalent, mill ‘require manufacturing spece.

12 /475
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There are now soms 6,000 Canadian Alco engines in operation.
150 new Cgnadian Alco anginas are being added aach year., Alco U.S.A; has
producad some = 7500 engines. Present repair parts buéiness has raached
$1,700,000 per.year on obsolete 539 and 24k engines and will continue to
grow. Model 251 enQines-(nnw in production) parfs business is at a rate

of $7,000;000'psrfyear. Manufacturing repalir parts and rebullding engines

t

1s now a nroduction control problem when this work must be mixed in with

new production running at capaclty.

Given a new spscialized repair parts éhop, perhaps an arrénge—

ment for obsolete parts - could be worked out-with the U;S. Company for
‘speciallzed low volume répair and rebulld manufacturing. Thls concept 1s

- similar to the éuccessful pattern established by Unlted Alrcraft._in Canada

to supbly obsolete piétcn englne spare pérts murld—&idé for the parent

U.S; Company.

35,
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DIESEL ENGINES -

Medium Speed - Traction, Marine, Generator, Industrial Application

COUNTRY MANUFACTURER  POWER RANGE STROKE ENGINE SPEAD
| 4 RANGE
CANADA . Mtl. Loco. Works 875-14500 N y00-1200
(Alco) ) ,
U.S.A. General Motors 800-3900 2 - 720-900
Colt-Peilstick 5000-9000 L 520
& Fairbanks Morse
Cooper-Bessemer 1870-7157 ly - 360-600
Rexnord Nordberg 1620-7000 N 51l
White Motor ~ 700-1800 an 360~1000
Enterprise-Delaval  2900-5800 L 630 |
WITZERLAND Sulzer 3900-101100 Iy 500530
W. GERMANY  Klockner-Humboldt - y70-2940" Iy 720~1000
o Deutsz .
N :
Motoren-Und- 00~} 500 j 1500-2100
Turbinen-Union ' o
Maschinenfabrik 54,00-10800 2 225
Augsburg Nurnberg _ ' _
Maschinenbau 2500-10000 Ly 275-425
GMBH Kiel
Motoren-Werks’ . 975=3000" — L — 375-514-
Mannhein - o _ o ‘
Rheinstahl 300~3000 L, - 1500
" Henschel )
E. GERMANY Techno Commerz 6000 Iy 500
SWEDEN Nohab Polar 600~14500 2 175-335
JAPAN Daihatsu Diesel 400=1000 L  720-900
' ‘Niiagata 44,20-16000 ! 4,00-11450
~ Yanmar - | - 820-1100 4 750-820
FRANCE . Semt-Pielstick 900-17100_. L _  470-1500
SACI{ Mulhouse 1400-6600 I 1200~1600
“Crepille & Cie SA- N 600-1000

300-3750

R +J



Medium Speed

COUNTRY

U. K,

CZECHOSLO-
VAKIA

POLAND
- BELGIUM
ITALY

AUSTRIA
HOLLAND

FINLAND
HUNGARY

-2-

DIESEL INGINIES

- Traction, Marine, Generatbr, Industrial Application

MANUFACTURER - -

Ruston Paxman

Mirrlees

CKD Skoda
Pragoinvest

Cegielski
Cockerill

Grandi Motofi
Trieste (Fiat)

Jenbacher Werke

Smit & Bolnes
Stork-Werkspoor
Diesel -
Wartsila

Ganz-Mavag

POWER RANGE STROKE ENGINE SPEED

300~8000 2 1450
1000-5000 L 600-900
1500~10000 | 51-600
1000-3500 L 375

3500-7000 2

1950-7800 300-375

~ 1500-12000 L 500-1500

350-3375 2 330-600
1000-2000 ~. |- 1000 -
1625-9700 . 2 - 250-375
225-13000 L 550-1500
uoo-i33o’ m 600-750
300=2700 L 1250=1500
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Hiéh—Speed Industrisl and Trensport Diesel Engines - 50 - 1000 H.p.

This cetegory of Diesel Engines produces the largest volums
of Diesel Engines. The size range considered is 50-1000.H.P. generally

L stroke engines with speed of 1000 to 400D rpm.

This category has three major components - engines for
highway trucks and busses, engines for sgricultural machines and then

industrial and construction machinery of many varietlies.

Automative application, engines between 50 H.P. and 400 H.Pp.
comprise-approximately-one-half:the-market. WU.S5.A. and Canadian usage _

in 1973 was approximetely 200,000 engines at a value of $750,000,000

The remaining half of the market, some 31D,DDD engines at a

value in 1973 of approximately $BDD,DDD,DDD'mas split LLY% construction and

forestry machine application, 38% agricultural machine applicatinn and
3% merine-spplicaticn. Other miscellaneous uses account for 15% of the

North Amerlcan market. -

Eanada.used some 40,000 of this type of engine in 1973,
Since the economic scale of manufacture in this segment of the industry

1s 8o lerge and since the Cenadian domestic market slone probably would

not support a new viable entry to this market, this discussion will epproach

the market from a "North American® pnint.nf view.

Present North American suppliers to this market are, with

only one exception, very large industrisl concerns.

smrn e prmmm— it e e o esme s e s
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These concerns can be cleeeified as follows:

. "

B)

)

ARUTOMDTIVE BASED MANUFACTURING CONCERNS
Manufacturing engines for thelr own vehicles, wlth outside DEM (Original

.Equipment Market)

1. Detroit Diesel & GMC Truck R Coach Division

General Motore vehicles, hdwaver; Detroit Dlessl develohs considerable
DEM business. |

2. Ford Power Products

Supplies to Ford trucks and Ford farm tractors l1imited DEM markets.

AUTOMOTIVE BASED, INDEPENDENT OF VEHICLE MANUFACTURING

1. Cummine Engine Co.

-Supplies malnly to automotive truck end bus industry. Some other
0OEM applications. '

AGRICULTURE MACHINE COMPANIES BUILDING DIESEL ENGINES

1. Juhﬁ Deere

Supplies engines for John Deere farm equipmént, limited other DEM supply.

- 2. Allis Chalmers

- Supplies -engines -to Allie -Chalmers- farm machine division, construction
machinery division»and to 1ift truck division, Limited DEM supply to

other companies.

3. Massey Férgusun — Perkins Engine Divisibn (Ffom U:H;)

Supplies engines to the company!s ferm machinery divisions and
construction machinery divislons. Large scale DEM buslness developed [

perticularly for marine use.

4, J;I; Case Division of Tenneco Inc.

Suppliss mainly to Case Div. farm, construction and 11ft truck divisions.

5. White Motor Corporation - Minneapolis-Moline Division

Supplies engines‘ta the ferm equipment companies in the White Motor Group.
Limited DEM supply. In addition, White Motor Corporation with Perkins
Ehgins Division of Messey Ferguson has a new joint-venture under way to
éUpply engines to buth'Masssy'Fsrgusdh;agriqultuis'and punstructiun
divieione and to Mhits.Motur'truék divisiuns. : '

o | 12/ /75
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6. International Harvester Corporastion

Supplies englnes to both International Harveater ferm equipment -
division and I. H. truck division.

D) INDUSTRIAL EQUIPMENT COMPANIES BUILDING DIESEL ENGINES

1. Caterplllar Tractor Co.

- Supplies engines to equlip Caterplllar construction and earth moving
- machlnery. Largs OEM business also developead.

2. Chicago Pneumatic

Supplies englnes to own alr compressor business,

3. Ingersnll Rand -

Supplies engines to own alr compressor buslness.

E) TNDEPENDENT INDUSTRIAL

Murphy Diesel, Milwaukee; Wis;, is. the“enly independent engine supplier.

to the industriel-market This company is a emall privately owned one and
bullds a rather obsolete line DF engines tailared tn special requirements in

the marine, crusher, pump oil field sawmill, generatlon set market.

" DEM MARKET

Many'lerge-induetfielfpnmpanies~BTtheavymueers of Diesel Engines but

do not manufacture engines - among such large users are Gardner-Denver;

Koehring; Joy Mfg. Co.; Rohr Industries; Signal Company Inc.; Mack & Brokway

Truck Div.; Jaeger, FMC; Sperry Rand and Clark Equipment Ce. o

fhere are many smaller nanufecturing eunpanies incerpnrating.DEM Diesel
Englnes in their preduets. - ii, _ | ;e

Perhaps 8 gnud test of._ the extent DF tne "non- ceptlve" vs. "ceptive"
market for DlESEl Englnes results from an enaly51s UF Canadlen engine usage
in 1973. "Since Canada 1mperts thls categmry DF DlESEl Engine cnmpletely and

51nce all the above listed U S. cnmpenles heve Canadian branch menufecturlng

: Uperetinns using the parent U S._englne; the data should be eppruximately

valid:- Fnr North America as a mhnle.

L‘l.

i



L2,
The analysis indicates 45% of the market captive in number of engines

and in 51% in value.
This would indicate a Nortn American market of some 300,000 engines with
a value of $800,000,000 per year subject to penetration by a new entry into

this North American market.

It should be noted that the Canadian market imports engines from U.S.
to the extent of 66%. The Canadian market has demonstrated that it is more

receptive to foreign built engines than the U.S. market.

An examination of the relative profitability of companies manufacturing
Diesel Engines in.U.S5.A. shows a pattern of profitabllity greater than the

average of 1ndustrlal companies,

In 1974"U}S:‘capacity'to:manufacture Diesel Engines_was strained with
the resultvtﬁat large backlogs develooed.‘ For eXample, today delivery time
for a Detroit Diesel Engine,is 7 months. Each Annual Report for 1974 pointed
out this shortage of manufacturing and parts supoly as a restraint on ootential

business. The next North American economic cycle upturn will again resolt in

shortagetf;Ihere;areqstrong indications that expansion of North American’

manufacturing .capacity. is now .required, even.taking into account the White

Motors—Perkins new large Diesel Engine plant. .

The U;s;'non—automotive market for High-Speed Diesels hasibeen growing
from 42.6 million H;P. per year in 1967 to 53.5 million H.P. per.year'in 1872 -~
26% in 5 years.' More operations are being mechanized resulting in strong growth
paterns in the oonstruction equipment and the agrloulture component of the market.

Industrial equ1oment use of Dlesels parallels GNP.

‘The Diesel engine continues to displace the gasoline engine in trucks
and busses. .The Diesel automotive sales with the diesel advantage;in fuel

o

economy control will probably grow very strongly in the next few years.
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TOTAL CANADIAN MARKET 1973

(4 Non-Captive Engines)

Total Market 15,292 Engines at $227,0.3,000

Totai Engines Imported Loose 1973

Class 502-18 (NES) Industrial Engines _
17,163 . at - 38,003,000
Class 583-0l AutomOti&e Diesels , o
, 5,127 57,918,000
Class 592-27 Marine Engines

| 2,512 16,226,000
Total_loose engines 211,802 ~ : $112,1,47,000
'For.l97 | Units Value
Therefore % "“captive" imported engines 5% 51%
% Toose.imported engines 55% 9% -

©1973 "Non-Captive" North American Market |
1973 U.S. Engines Shipped 500,000 units $1,500,000,000 value

1973 Other than U.S. Enginesl8,000 units 110,000,000 "

Imported to Canada

Total North America 518,000 units $1,610,000,000 "
At 50% ﬁnon—captive" market opportunity-is:. '

259,000 units - $61,0,000,000 value

L3,
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~Technology Developments - High—Speed'Diesel Engines

High speed engines covering the power range 50-1000 H;P; typically
follow a paftern such as demonstrated by Detroit Diesel Industrial engines.
Model 53 naturally aspirated engine extends from 78 to 216 H.P. with common
companents in 2 to 6 cylinder in-line and V arrangements. Model 71 extends
from 68 H;P; to i?DD H;P; with common components in 2 to 16 cylinder arrangements
both in-line and V afrangements. Turbo charging applies at 250 H.P. and above.
Model 148 naturally aspiratéd and turbo charged versions extends BDU H.P; to
1600 H.P. in 12 to 20 cylinder U érrangements. Model 92 extends from 276 H.P.

to 1200 H P. in naturally asplrated and turbo charged versions.

These four basic designs with variations are used for industrial engines;
power uhits; standby electric sets, marine models and truck models.
- x = '
The -4=53 sells..for 4,240 weighs ‘1110 1bs. and produces-123 .H.P..8.9.1b./HP’

$34.50/H.P. $3.82/1b. of engine weight.

The 8V-7IT sells for $10,980 weighs 2495 1lbs. and produces 350 H.P.

- 7;1 lbs./H;P; $31.37/H.P. $4.40/1b. of engine weight.

The 16U—1h9 -sells~for- $BB DDD ‘weighs -10, 630 lbs. and produces 1060 H P
10 lb /H P %35 85/H P $3.57/1b. of engine weight.

Notice that*turbovcharglng reducesvcost per horsepower and engine weight

per hofsepower but because of édded'complekity'increases cost per 1b. of engine

weight.

These engines; because of high volume production economics and two-stroke
operation, are the low price engines in the industry. o

The Detroit Diesels evolved over a period of 30 yeérs. The 71 series is

now thirty.yaars Dld.f The 53 series was introduced in 1955 and resulted in a

- major re-tooling progrém; 'The 149 series was introduced in 1960 and again-major

re-iooling was-required.

x}List pricés shown - "gEM" prices - ﬁlBl—.$20 /HP

124 /75
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A new 92 series to comply with new clean air emission control and
nolse regulations was introduced in 1972-1973. This change-over significantly

restricted production and engine avaiiability. ‘

Development has evolved improving reliability and maintenance, power

per weight ratios, turbo cherging, fuel injection and two stage combustion

“techniques and more recently emission and noise control.

With the drastic change in fuel costs the industry in North America is
now more concerned with fuel Cest per unit of power output. Engineering
development in Europe has generally been more concerned with fuel economics

than North American engines.

-The“hﬂcycle_principle“iS“used;generally. DetroitDiesel is the

exception. The two stroke advantage is less complex and therefore costs less

- per H.P., The two stroke engine can burn lower grade and cheaper fuel. Engines

are heavier and larger. Two stroke engines are noisy.

The four stroke advantages are generally greater thermal efficiency
and lower -operating:costs but—have higher first costs per-horsepower and

added complexity.

VU;S;Aeuilt high-speed engines are generally water cooled (96% of engines).
tf-In Germany, the beutz Diesel Engine division of Klockner-Humboldt-Deutz AG-
has developed a series'of air-cooled high-speed diesels. - In 1970, 80% of engines
in the high-speed class used in construction maChinery, were of the air-cooled

type.

In the leterfifties tuo'technical developments resuitedehich created

pre-requisites for a high performance eir—cooled engine; an aluminum-alloy with

: sufficient high- temperature strength and the advent DF d1rect inJectiDn fuel

system whlch reduced heet stress on the cyllnder head.

o coL R N R e R - ° R L evaip vt e ———— . R 1‘ r
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Output per unit of displacement could then be egual to the water cooled
engine with output for bdth engine types, limited by smoke emissipn,limitatimns
rather than cylinder temperature.

Thé_EEEtz engine has been developed to be competitive in output per
cylinder; high reliability in service 1ife and long service life, low
maintenance requifements, superior fuel economics, low noise level, good cold
étart_bharacteristics, énd good operation in very;éuld or very hot ambient

———

conditions.

Of great impcrtance; the two-stage combustion process results inlsuperiur

emission performance to the point that the engine has found a special market

in underground mining equipment.

Weight ratios aréHSUperior. . Compare the Deutz naturally aspirated engine
at 7.5 1bs./H.P. and the turbo pDuered unit at 6.6 lbs./H.P. with the best water

cooled englnes at 8 1bs. /H p : i

| The engine ié aﬁUUt43O%'more expensive  than the water cooled cnnvenfional

: - ' X - : .
high-speed engine. Fuel, operating economy and reliability, however, more than

of fset higher initial cost. R . I o | !

The'Baterpillar engines also have uséd the pre-combustion chamber concept

and as a result have had relatively clean emission engines since inception.

Considerable engineering and production problems resulted in the

industry to guickly modify and improve emission performance to :conform to

: emissimn‘standards., Shipments were restricted in 1973 and 1974 as necessary

mudlflcatlnns were made.,

x The Deutz 160 H, p BF6L913 burns .349 1lbs. /H p, hr. This cumpares tD u s
e engines DF equal power at .370 to .380 1lbs. /H p. hrs.

e
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®
E gconomics of peutz vs. Allis gchalmers -~ petroit plesel - cummihsm--
® -_ : .
U.S. 135 pp - 192 pp use fuel at .370 - -  .380 1lb./ Hp/ hr.
o peutz 160 Hp BF6LI12 use fuel at .349 1b. /Hp./hr.
) |east .difference .021 1b. Hp / hr.
® For Trucks
Average usage 100 000 miles/year - 2500 hrs./year
LO miles/hr.
® N[]TE;- Tractor engine - 350-500 hrs/year
annual savings using peutz gngine March. 1975
. - 2500 hours at 160 WP “at .021 1bs./ Hp hr. = 8400 lbs. fuel
Cnst DF #2‘519581 Fuel plus_Fed &. PLDOV. Tax = 7.75¢/71b."
@
- Annual Fuel~savings_ _
8L00 1lbs. at 7.75¢ 1lb. = $651/ year
® . assuming engine cost at $20/HP Engine cost = 3,200

peutz gngine premium at 30% = $1,000 or 4,200

greak even from fuel savings = 1.53 years .

However, Mayvl; 1975 Fuel price increase tb 8.13¢g/1b.

Fuel savings; therefnré; $683/year .and break even 1.46 years

12/L /75
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Manufacturing Technology and Economic Scale of Production

Plants building highspeed Diesel Engines run to the following sizes:

Perkins Engines, Peterborough, Eng. - 1,250,000 sqg.ft. 210,000 engines
per year

International Harvester - §$20,000,000 plant 40,000 engines pervyear

Fiat - 1,500,000 sq; ft.

Baterpiilar - I;BDU;DDD sqf Ff;

Lombardini Engingé - IDD,DDD:unifs per year
Cummins Engine Co; - - 1,750,000 sq.'ft.

Allis Chalmers, Harvey, I11. - 1,000,000 sq. ft. ' -
peutz piesel - Cologne'- 125;000 Engines/year Total ZDD,DDD/year ‘

Such plants are equipped with special purpose transfer line type tooling

designed for high volume production. The plant layouts are relatively inflexible

»An‘engine'once'tooled1is“diffibult to change. TthB‘iS'BbgDDd deal of stability

'in*enginemproductioh“once~an engine -is-designed-and-developed. For example,

Detroit Diesel has had only three.majbr tooling changes in thirty years of
operation. Caterpillar engines have evolved slowly with no abrupt retooling

cycleé in,the‘history of the Géterﬁillar engine;'

B ngh-speed engines are characterlzed by a great deal of 1nterchangeab111ty

~. of.common components to produca a. varlety of englnes in line and Vee'

conflguratlons.nAFDr example, wlth Baterplllar parts 1nterchangeabllity for

- the 5.4 1nch bore englnes is. 75% and for Famlly of 6.25 1n. bore engines

interchangeability is 90%.

12/4/75
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Foundry technology is an important consideration. Different companies

follow different practices for steel, iron and aluminum cast componentsQ

N

" For example, John Deere has a foundry operation integrated with engine

®
production. Perkins, however, buys castings.
'Deutz, because of the special importance of the aluminum cylinder
o
. castings, has a modern foundry integrated with engine machinery and fitting
operations.
® Forgings are generally purchased from forge shops.-
_ It would appear that the minimum-sized plant to economically produce_a
® _ family. of high-speed_engines would require an investment of $50,000,000 plus to
produce 50,000 engines per year with 50% of the components made internally
and 50% of the value of the-engihe umponents purchased from specialist supplier
@i firms. p fully integrated manufacturing operation could cost up to $100,000,000.
®
o
k]
[ 2
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Marketing and Distribution Practice

The high-speed Diesel business requires a complex high technology

sales and service organization.

Technical service of a high order is fequired to assist DEM customars
to select and modify standard engines for special reguirements including

assistance with mounting, configuration and noise control problems.

Distribution is direct to large‘DEM users. The break point is about 300

engines per year to gualify as an 0OEM customer.

, Engine requirements of less than 300 per yeaTr are handled by lpcal,
generally exclusiVe,tdistributors.. These distributors provide spare parts,

rebuild service after and market technical service.

Users expect quick response replacement part service of the order of

guality found in the automobile industry - stock or 48 hour service.

Most engine manufacturers have developed replacement parts reconditioning

systems.

A good exampleof a competitive-distribution system is-that of Caterpillar
engines. Caterpillar serves 250 OEM customers. directly. Caterpiller has 900

dealer outlets worldwide, 25 perts depots in 11 countries.

Deutz has 300 representatlves in 135 countrles m1th ma jor stocking points

—

in Hamburg, Rotterdam Montreal and Slgnapore.

Diesel Engines generally carry warranty. After-market technical service

is required both to support OEM customers and dealers.



_are used_and assembled to imported Diesel Engines. Control panels, radiators,

“base+plates, -specially-fitted mobile trailer units etc.-are-manufactured in /n

S0.
Generator Sets Manufactured in Canada

In 1974, self-contained electric generating sets imported into

Canada as complete units were:

u.H. 552
France L4512
Germany o 1
Switzerland 1
! Japan. - 1381

U.S.A. . 10801

17250 sets for a value of
$13,115,000
In this same perlad 915 Dlesel units valued at $3,738, DDD were made in

Banada.A

The imported sets were powered both with gasoline engines and Diesel

Engines.

The Dleael Englne sets manufactured in Canada are protected by a 15%
tariff from U.5.A. and 2% from U.K. Englnes are 1mparted duty free under
tariff item L2865-1,

As a result of this Canadian tariff structure a sizeable industry has !
been extablished. Deutz, Mussens, Hewitt, Dorval Diesels in‘MDntreal all have

sizeable manufacturing operatipns. Canadian-built generators, Banran and CGE,

Canada and aeaembled—ln these shops. Hewitt employs-some-60 people in this

Dperatlon.

. The Canadian industry has recently formed a branch of the-UlSL E;B;StM;A;

_(Electric-Generating Systems Marketing Association). MT. W. Loevinsohn, president

Deutz Banada; is the first Canadian’Association President.
e— ) N

'This Association will seek ta improve Canadian content. The'present
tariff ruling to prouide for the 15% Canadian tariff does hot-specify Canadian
content. Some Association mambers feel that if specific Canadian content
(say 50%) was specified then more Canadian content would result. A larger

proportion of this market could be Supplled by Canadian manufactured given

this stronger 1ncentive.

12/ /7
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High-Speed Engines -~ Tariff Structure - Canada 8 U.S.

Tariff on high-speed Diesel Engines is essentially duty .free since
théy are now of a class and kind not Made in Canada. - The exception is

generator sets previously discussed.

Should a new manufacturer be set up in Canada with intention to export

- to U;S; then U.S. tariff items 660-42 would apply with a 5% tariff.

Since a large percentage of component parts‘mouid be sourced in U,S.,
duty draw-back would apply on U.S. export content. The net tariff rate would
be less than 5%. .

In the case Df‘autbmotivq truck engines no duty would apply under the
Auto Pact, Item 660-55. B

The net Tariff impac% of a manufacturing-operation in Canada to supply

both automotive and non-automotive units to both the Canadian and U.S. market

.. would be minimal and not a significant deterrent to a Canadian location.

[P N - -
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o DIESEL ENGINES

" High Speed - Transportation and Industrial Usage
( COUNTEY .  MANUFACTURER POWER RANGE ENGINE SPE:D
® U. S. A. Allis-Chalmers Eng. L49~900 1200-2600
J. I, Case Co. - Lo-200 ‘ 1200-2&00'
Caterpillar Tractor Co. 85-1550 . 1200-3200
° Chicago Pneumatic 220-2500 . 300~1000
‘“ Cummins Engine Co. . 100-800 ~ 1750-3300
a‘ " John Deere OEM 5 4212 1500-2500
‘  Dotroit Diesel Allison  67-1600 1500-2800
R Fofd Power Products - - L7-167 2200~ 500
G.M. Bedford Diései . 60-1L46 ©  1500-2800
e  G.MC. Truck & Coach Div.155-220 1800-3200
International Engines 71-120 1800-~3000
Minneapolis Moline  ~  }7-118 o 800-2000
( c Murphy Diesel Co. 17-524 | '1200-1800
V. GERMAﬁY.wDaimler-Benz A.G. - 10-320 1000-4200
Reutz Diesel — 10-8000 - 230~3000
Engines (K. H. D.) ‘ ‘
®  swepEn _Scania,.Diéséi-~ | . 110-350 - 1500-2400
L | Volvo Penta | - 10‘-‘-356 L | iSOO—LLSOO
. JAPAN Isuzu Motors Ltd, 16.5-2853 , 1500~3600
¢ Kubota Limited o 6-1500 | 600-24400
_11 ’- . Mitsubishi Motors Corp. - 57;2801“-' : '1500-3600_
.' . Nissan Diesel Motéf Co. .70»-3.50 o - 1500-4000.. .
| FRANCE - Societe Des Moteurs - _‘ 72,1000_7, - 1250-3000
: Baudouin ‘ _ : : ' -
| Societe Surgerienme de. « 46-1200 1000-2700
° Const. }iecapiques‘ ‘ . : '



=
- COUNTRY
Ny
® FRANCE
N (Conto )
U. K.
o
:ﬂ
®
ITALY
@
e
" POLAND ™
AUSTRIA
®  sparN
®
L J
®
o

DIESEL ENGINES

MANUTFACTUR ER

Renault Marine Couach

Perkins Engines
Br.: Leyland UK Ltd,
Dorman Diesels Ltd.

Blackstoné
Lister

Rolls Royce Motors

Applicazioni Indus,
Fiat - OM

CRM, Fabbfica'Motori
Marini o

Isotta_Fraschihi Breda

Hiph Speed = Transportation and Industrial Usage

POWIR RANGE,

ENGINE SPEED

5-320

18-225
37=-25l

5-950

180-2500
10-170

- 100-750
- 30-800

70-1350

- 147-1200

Stabilimenti Meccanici VM 15-360

Pezotel

Steyr Daimlet -Puch AG

7-550
10-200 -

.Pegaso, Empresa Nacional 40 352_i
de - Autocamlones, SJA. - :

1500~ 800

1200-1;000

2000-1,000

-800-2600

600- 1000
650—2600

1500~-2200

1500~3500

1600-2200

~1500-1800
1500-2600

1500-21,00
1000-11800

' 1500-34400

3



INDUSTRIAL DI

EL ENGINE APPLICATIONS

Construction & Indus.

Air-_compressors

Asphalt plant

Cable spinning mach,
Compactor vibrator
Conveyors

Craone carriers

Cranes floating

Cranes locomotive
Crushers - rock & gravel
Ditchers -

Dredges, dredgepumps
Drills - blast holes
Excavators, shovels, cranes
Draglines '
Graders

Highway wideners

Hoists

Lift trucks

Loaders .. -
Loader-belts - -

Pavers - Dbituminous

, concrete
Pile driving mach.

" Pumps, centrifugal

Road resurfacing
Road rollers
Scrapers :
Soil stabilizers &

compactors
Tractors
Off-highway trucks
Welders

Trucks & Buses

:Coaches

Fire trucks

Highway trucks

Marigg

Boats & yachts
Petroleum

Drilling & services
Pumps -~ pipeline

Miscellaneous

Agricultural equipment

Aircraft services

Distillation plants

Drill coal recovery

Water drill

Barth boring

Locomotives

Logging machinery and 1umber1ng
Pumps - well

Fire pumps

Saw mills

Ski cable lifts
Snow—removers
Street sweepers

Trash disposers

5L
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Speed Range
JRPM_

i

20 30

Output (bhp)
50 100

200

- 300 500

1500-3000

1500~ 2800

FL 410D

1500 —- 2800

1500 - 2650

FL912

BF6L.913'

Eia Lt £ o

B/FL 413

Fork lift trucks

Rear dumpers

Wheeled loadersl

1 Excavators '

Front dumpers

Crawler tractors

Grarders

Soil stabilizers

Road rollers

Stationary
concrete mixers

Plastering equipment

Mobile concrete mixers

Road finishers

Air compressors

Ay

Standardized DEUTZ Diesel Power -

Generating and’
.} pumping sets

55
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A Allis Chalmners
BEconomics of Deutz vs. Detroit Diesel’
' — Curtnins

U.S. 135 H.P.-192 H.P. use fuel at .370 - .380 1lb./H.P./hr.

Deutz 160 H,P. BF6LY12 use fuel at .39 1b./H. P./hr,
. Least dlfference .021 1b. /H P. /hr._”

For Trucks -

‘« Average usage 125 OOO mlles/year = 2500 hrs /ye“r -

50 mi les/hr.-L

Annual Sav1nrs u31ng Deutz Engine March 1975

= 8,00 1bs. fuel

,.'Cost of #2 Dlesel fuel plus Fed & Prov. Tax .,7°75¢/lbf.:.

'ff Annual Fuel SaV1ngs

81,00 1bs. 7 75¢/1b.if 9651/year':‘ |
Assuming engine cost @ ¢35/H P. Vnrlne cos» = 35,600
“Deutz Engine premium & 30% =v¢l,6u0 :.7?-H or 97,280 aE

© Break even from fuel savings = 3 years

Ho ever, ha7 l 1975 Fﬁél nrloe 4néréase4t018~135/lb. *3 

l,. .
_Fuel sav1ngs, tnerefore, degfiear anda OPPaZ even 9 yearo.

e
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Small High-Speed - 0-50 H.P, Diesel Engines

Small high-speed Diesel Engines in the range 0-50 H.P. with speeds
of 1200-3600 rpm are a distinct class of Diesel Engines.

These engines are 4-stroke air cooled engines. Application is small
genera%or sets, pump sets, drill units, welding sets, boats, battery chargers,

marine electric sets, mobile refrigeration units.

In 1973 in Canada
1,573 units were sold for a value of $2,211,327

In 1973 in U.S.A.

120,732 units were sold for a value of $27,000,000

These engines are-often=manufactured.in conjunction with the same size

of gasoline engines.

The gasoline engine market-in this size range is much larger than the

Diesel market. In U.5.A. in 1973~ - 1,768,000 gasoline engines were shipped.

The Diesel Engine is higher priced for the same power output. The

ThéfDieééT?Enging;.hqwéuer, is easier- to.start and uses less -fuel..

Scélé—af“manufacthrewvaries=from;amhigh“volumE'producer—“*Lombardini
Italy- - 200,000- gasallne and =Piesels Englnes ~af-the same=general- conflguratlon
a year to relatively small U.S. companies such as Wills Industries; Witte .
Engine Corp. and Universal Multifuel Eng.»->

It is 1nterest1ng to note that Deutz is the only Company manufacturlng

small englnes who also manufacture the larger: hlgh speed.engine.’

Deutz -has applied new téchnology to the small enginé with the result

that-Deutz-has engines-with the best-weight to power-ratio-in the industry.



~:

(M@

Honda
Lombardini

Lombardini
Teledyne

.Deutz

The Deutz components

the largef engines.

10 H.P.

10

17

30

25

- 130

- 200

- 335

- 242

195 1bs.

19.5 1bs./H.P.
13 "

11.76 "
11.16 "

9.7 n

for small engines have commonality with

Tariff_strdcture both with respect to Canada and U.S5. is as

per the larger high-speed engines.

Marketing and distribution structure is similar to high-speed

Bngineé_except that OEM accounts would tend to be to different companies.

57.



C

@.

»

¥

Nd

VCT\ .‘.;

.DISSEL ENGINES

COUNTRY

U, S. A,

FRANCE

JAPAN
ITALY

U. K.

W. GERMANY

MANUFACTURER

Avco Lycoming Indus,
Prods., Operation

Dieselec Div,:
Wills Indus.

Onan Cbrpbrationv
Teledyne Wis., Motor
Univ, Multifuel Eng,
Waukesha Motér'Co.
Witﬁe Eng; Corp.
Bernard Moteurs
Peugeot Diesel Eng.
Honda Motor Co. Ltd,
Lombardini Motori
Ruggerini Motori

Slanzi Motori -

. Petters

Lister

- Deutz .

m——

" Small High Spced - Vehicles, Pumps, Compressors

POWEZR RANGE

L=lo
5-36

7-27
3.5-80
15-30

10-1776

4-4o
L~10
25-106
10
3-70
3-45

7.5-6l

1.5~50
3.9-76
10-30

ENGINE SPE:D

2000-~3600
1200-~3000

1200-3600
1500-3600
800-1800
900-21400
800-21,00

up to 3000

2000~5500
2000-6000
1800-3000
 2000-3600
-~ 21,00~3000
2000-3000
2500

3000
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Recommendatilions
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HD Dogherty, D. D.

9730
C23D6
Author/Auteur
Location and investment opportunities for
Title/Titre diesel engine manufacture: Quebec region.
L9
5t Borrower Room Telephone
Emprunteur Piéce Téléphone

7/2. | 2-TFFE

A&Hcﬂiaé~> 6;/2%;;;;91:

0133-34.3 (10/70) 78530-21-029-4581

HD Dogherty, D.D,
9TLG

c23
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