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" Some Applications of the Ottawa Texture Measuring System

- Peter W. VOisey,
Engineering Résearch Service,
Research Branch, Agriculture Canada,
b Ottawa, Ontario, K1A 0C6.
1. 0 Introduction :

The Ottawa Texture Measuring System (OTMSL 1ntroduced in 1971 was
'developed to prov1de a general purpose system for measuring the mechanical
and rheological properties of food and agricultural products The system
comprises of an electric motor driven press, anjelectronic system for
| recording.force deformation and time and'a selection of test cells to handle
various types of tests-On a rangeiof products‘undergoing linear deformations
at a constant rate. - By. selecting components of the system lt can be arranged
to have the operational flexibility required for research applications Once
a measuring technique has been developed for a specific product, -the same
ba51c System can be used in production and. quality control applications
‘The . difference between the research and quality control units is primarily
the proViSion of variable or fixed deformation Tates (i.e. different motors
and controls) and the ‘use of a strip—chart recorder or digital peak force
indicatore ‘A feature of the system is convenience in standardizing the
force measuring system and the availability of a range of texture test cells
that are interchangeable (mechanically) w1th1n the system without the need for
adaptation to the selected attachment system.

The system has been available commercially since about 1974 and
systems or various components (e.g. test cells)‘have been widely distributed.
The purpose-here_was.to review some of the applications made by researchers
outside Engineering Research Service. There have been numerous applications
of theiequipment;several which cannot be reported here because of commercially
confidential aspects. The survey cannot, therefore, be considered complete.

A number of users, known to the author were contacted to give a brief sum-
mary of their applications These are listed in the report. The report
also serves to assemble an up to date list of references covering applications

-made by Engineering Research Service and to show in detail how the test cells

can be adapted to-operate in Instron Testing Machines by available attachments.
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2;0 Reported Applications
The applioations are listed.ﬁith only the brief information
requested in the survey. The intention was not. to give complete procedural '
deta1ls but rather’ 1nd1cate that a product was tested and if useful results
were obtalned ‘ |
1. Contributed by: Df A.S, szczesnlak Central Research Department,.
. " General Foods Corporation, Technical Center,e
White Plains, New York 10625.
Product: Raw meat paste

Test cell used: 50 cm2 OTMS with perforated plate extrusion insert with
' ’ 1.1 cm diameter holes.

Deformatioh'meohanism: Ihstron Model T™ »
>Method of coﬁtrolling sample size: Weight 300 g
. Deformation rate cm/min: 2.5 |
Aporoximate maximum force kg: 100
ReadingS'taken from curVes: Steady extrusion force

Outcome: Method able to detect diffefences due to variations in the
water/solids content

2. Contributed by: Dr. A.S. Szczesniak, Central Research Department,
o "~ General Foods Corporation, Technical Center,
White Plains, New York 10625.
Product: Ground cooked meat
Test cell used: 10‘cm2 OTMS with wire extrusion insert
Deformation mechanism: Instron Model ™
Method of controlling sample size: Volume - fill cell to capacity
Deformation rate cm/min: 25.4
Approximate maximum force kg: 100
Reédings taken from curves: Hardness, cohesiveness, chewiness and maxi-
mum force using the Minnesota method. See
Breene and Barker, J. Texture Studies 6,
459, 1975.
Outcome: Method gave poor resolution in detecting decrease in resistance
caused by enzymatic digestion and values did not follow the
logical order expected on the basis of other mechanical measurements and

the severity of the enzymatic treatment; eliminating small
variations in sample welght d1d not alleviate the situation.
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Contributed by: Prof William M. Breene, Dept. of Food Sc1enCe G
' ‘ Nutr1t1on, University of Mlnnesota, St “Paul,
Mlnnesota 55108.

Preduct Textured vegetable products and ground beef by the Minnesota
method

Test cell used: 10 cm2 OTMS w1th 8 w1re extru51on insert

Deformation mechanism: Instron Model TM

Method-of COntreiiing sample size: Volume - cell filled and 11ght1y'
: packed to capacity

Deformation rate cm/min: 5

_Approximate maximum force kg: 35
i \
Readings_taken from curves: Hardness, cohe51veness, extrudablllty,
o ‘ ' ) chew1ness, maximum force, average maxi-
~'mum force, packability (see references)

Outcome: The method separated different rehydrated commercial soy
proteln products and cooked ground beef: soy mixtures into
textural classes. Maximum force and average maximum force were
the parameters which detected the greatest differences between
‘textural classes. The results indicated substantial predict-’
ability of sensory evaluations from the Minnesota instrumental
‘method on 8 commercial textured soy protein products and their

’mlxtures with ground beef.

'ReferenCes

Breene, W.M. and Barker, T.G. 1975. Development and application of a
texture measurement procedure for textured vegetable prote1n J. Texture
Studies 6: 459 - 472 :

Loh, J. and:Breene, W.M.  1977. Texture analysis of textured SOy protein
products: Relations between instrumental measurement and sensory evaluation.
J. Texture Studies (in press)

Contributed by: Prof. William M. Breene

Product: Popped popeorn - Preliminary method

~ Test cell used: 10 cm? OTMS with 4 - 0.25 mm thick cutting blades in a
grid

Deformation mechanism - Instron Model TM
Method of controlling sample size: Volume

Outcome: ,Appears to work and will be published shortly
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Contribatedvby: Prof. William M. Breene, Dept. of Food Science §
. ' Nutrition, University of Mlnnesota St Paul,
M1nnesota 55108.

Product:jncheese --Preliminary-method

Test celluuséd 10 cm2 OTMS with 4 - 0.25 mm thlck cutting blades in

a-grid
Outcome: Not reported

Contributed’ by ~A.H. Martln Research Station, Agriculture Canada,
‘ - Lacombe, Alberta TOC 1S0.

Product: Raw and cooked beef

Test cell used: Warner-Bratzler Meat Shear of the OTMS using 1 blade

Deformation mechanism: OTMS Research model

Method of controliing‘samplelsize: Cores. cut from meat 2 cm diameter

Deformation rate cm/min: 19.8

Approximate maximum force kg: 7

Readings taken from curves: Maximum force

Outcome: For cooked meat from many thousands of muscles tested over
several years from different breeds of animals con51stent1y
show that Warner Bratzler force readings correlate well with
sensory analysis (r = 0.68 to 0.88). Results also show a) no
relationship between raw and cooked tenderness; b) the Armour
meat tenderometer probe on raw meat does not predict cooked
tenderness; c¢) the OTMS wire extrusion cell does not predict
tenderness from raw or cooked meat; d) muscle pH values do not
predict tenderness.

Reference

L'Hirondelle, P.J. and Martin, A.H. 1975. Evaluation of methods of
assessing tenderness on raw and cooked beef muscle. Can. J. Animal
Sci. 55: 519 - 525. :



Contributed by: Prof. M C Bourne, Dept of Food Sc1ence & Technology,
Cornell University, Food Research Laboratory,
Geneva New York 14456 :

Product: Fresh ungraded peas -

Test cell used: .30 cm2 OTMS wire extru51on cell - N B. the ce11 standardlzed

for peas -
Deformatlon mechanlsm Instron ;'Floor:model,
Method of controlllng sample size: Weight - 150 g
Deformatlon rate cm/mln' ~20_. |
Approxlmate.maxlmum force kg: 250
Readings taken'fronvcurvea: Maximum force

Outcome: Satlsfactory

. Contributed by: Germa1n Samolsette, Station de Recherches, Canada

Agrlcnlture, C.P.-457, St. Jean, Quebec, J3B 6Z8.

' ProdnctiA Fresh apple

Test cell used: Puncture test set and compre551on cell

.Deformation'mechanlsm: OTMS Research’ model

Method of controlling sample size: None

Deformation rate cm/min: 20

-Approximate'maximum force kg: °10

Readings taken from curves: Maximum force
Outcome: Results do not agree with fruit pressure tester readings -

Contributed by: Germaine Samoisette, Station de Recherches, Canada
Agriculture, C.P. 457, St. Jean Quebec J3B 628

Product: Fresh peas (graded)

Test“cell used: 30 cm2 OTMS wire extru51on cell N.B. the cell standardlzed
T ol ' for peas -

. Deformation mechanism: OTMS research model

Method of controlling sample size: Peas graded by size 1 to 5 and cell-
' filled to capacity
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Deformation rate cm/minij-ls

Approximate maximum force kg: ”100_'

Readings taken from curves: Maximm force |
‘Outcome: - Works' very well

Contributed-by: Germaln Samoisette, Statlon de Recherches, Canada

Agrlculture, C.P. 457 St Jean Quebec, J3B 6Z8.
Product; Fresh and stored onions

Test cell used: Compre551on

» - Deformation mechanism: OTMS Research model

Method of controlling sample size:  None

(11,

Deformation rate cm/min: 15

Approx1mate max1mum force kg 3.2

_Readlngs taken»from~curves Deformatlon to cause a force change of 2.8 kg

. from automatic system
Outcome: Works very well

Contributed by: J.A. Kitson, Food Processing Section, Research Station,
Agriculture Canada, Summerland, B.C. VOH 1Z0.

Product: Canned apple'sections.

Test cell used:}'30 cm2 OTMS wire extrusion cell

Déforhation‘mechanism'.VOTMS Research model

Method of controlllng sample size: Weightrof'drained producf

Deformatlon rate cm/min: 16.25

Apprdximate maximum force kg: 50

Readings taken from curves:

Outcome: With large containers the contents must be mixed before testing
.since texture is influenced by position of the fruit in the can.

This is due to differences in proce551ng received, syrup strati-
fication and varylng diffusion rates through the can volume.
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Contributed'b}f Dr;sR}J;.Forreet,~Ahima1 Science, Research Stétion,
~ Agriculture Canada, Agassiz, B.C. VOM 1A0.

Product: eCooked meat:(Longuissimus Dorsi-ahd Round Museles)

Test cell used Warner-Bratzler meat shear cell of the OTMS u51ng
1 or 3 blades '

4Deformatipn'mechan15m: ‘0TMS Research model

. Method of cohttollihg'sample size: Raw samples cut 8 cm thick are cooked

in a microwaye oven, cooled to approxi- -
‘mately 4 - 6°C and cores are taken
using a 21 mm,.standard cork borer

that has been dipped in a light -
cooking oil, i.e. Mazola oil, and

and allowed to drain.

Deformation rate cm/min: 10

'ApprOXimate'maximum force kg:  28 using 3 blades, 10 QSiﬁg 1 blade

' Readings taken from curves: Maximum force

Outcome: - Results show that the O.T.M.S. will show a difference in the
3 - tenderness of cooked meat and that the 3 blade method would
appear to be more reliable than a single blade when used to

shear the cores.

Contributed by: Dr. B.B. Chubey, Hort1cu1tura1 Crops Section, Research
Station, Agriculture Canada, P.0. Box 3001, Morden,
Manltoba ROG 1J0.

' Product' Baked and boiled potatoes

Test cell used OTMS extrusion cell with perforated plate

_ Defbrmatioh mechanism: OTMS Research model

Method of’eentroliing~sample size: Cubes to fit internal cell dimensions
Deformation rate cm/min:, 20 |

Approximate maximum‘fqrce"kg: 10

Readings taken from curves: Maxiﬁum force *

Outeome: Satisfactory
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'Contributed'By: Dr. B.B. Chubey, Hort1cu1tura1 Crops Section, Research
' : Station, Agriculture Canada, P.0O. Box 3001, Morden,'
Manltoba ROG 1J0. ' : ,

ProductE Frenéh fr1es

Test cell used: Texture test systém»sihgle‘blade-meat shear cell

_Deformation»mechénism: OTMS Research model

'Meth6d of'contfo11ing sample size: 10 fries in a single layer

Defofmatioﬁ;rété cm/min: 6

Approximafgvﬁaiimum force kgf 2.5

Readings tékeh'from.cﬁrves; Maximum force

dutcpme:> ‘Not totally satisfactory, occasionally crisp skin was forced

into slot before maximum force (cutting) occurred causing an
~abnormally hlgh peak force

- Contributed by: Dr. B.B. Chubey, Horticultural Crops Section, Research

Station, Agriculture Canada, P.0. Box 3001, Morden,
Manitoba ROG 1J0.

Product: Cooked field peas

Test cell used: OTMS extrusion cell equipped with a pérforated plate

‘Deformation mechanism: OTMS Research model

Method of controlling sample.size; Weight ofvdry peas
Deformation_fate cm/min: - 16

Approximate maximum force kg: 10

Readings téken from curves: Maximum force

Outcome: Not satisfactory - one hard pea in a cooked sample gave a
false readlng

Contributed by: Dr. B.B. Chubey, Horticultural Crops Section, Research
Station, Agriculture Canada, P.0. Box 3001, Morden,
Manitoba ROG 1J0. -

Product: Cooked-fiéid peas

Test cell used: 3.175 mm diameter puncture probe

Deformation mechanism: OTMS Research model
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Method of controlling sampie,siie: 1Individua1 peas tested on an_imprc-'
: vised template »
Deformation rate_cm/mint' 16 | -
Approximate maximum force kg: 16
Readings taken from'curves Max1mum force

Outcome: Excellent for reproduc1b111ty but slow - needs to be automated

'Contributed by: Dr. W.P. Mohr, Sm1thf1eld.Exper1mental Farm, Agr1cu1ture

Canada, P.0. Box 340, Trenton, Ontario, K8V SRS.
Product: Fruit~pressure testers |
Test cell used: Compression

Deformatibn rate cm/min:' Static

.Approximate,maximum-force kg: 30

Readlngs taken from curves: Used to verify calibration of the fruit
: pressure tester scales

. Outcome' Prov1des a useful accurate standard

‘Contrlbuted by: Dr. W.P. Mohr, Sm1thf1e1d Exper1mental Farm, Agriculture

Canada, P.0. Box 340, Trenton, 0ntar1o,_K8V 5R5
Product: Whole fresh apples
Test cell used: Puncture test prcbe from fruit pressure tester
Deformation mechanism: OTMS Quality control model * |
Deformation rate cm/min: 18
Approx1mate maximum force'kg 10 p
Read1ngs taken from curves: Maximum force

Outcome : Useful test for supplementing fruit pressure tests of apple
f1rmness - matur1ty

Contrlbuted by Dr. W. P. ‘Mohr, Smithfield- Exper1menta1 Farm Agr1cu1ture
- ' Canada, P.0. Box 340, Trenton, 0ntar1o, K8V 5RS.

Product: Apple 'sauce

Test cell used: 3ack extrusion, 60 mm diameter with 59.5 mm diameter
o o extrusion plunger 9.5 mm thick
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Defbrmﬁtioh mechahism: OTMS‘Qualitya¢pntrol model

Method of controlling sample sizé:'V61ume

Deformatibn rate cm/ﬁin: 18 |

Apprpximaté makimUm.fofce.kgE 40 (higﬁﬂfréquehcy'recot&er)

Readings taken from curves: -Average force and amplitude of force
- ‘ fluctuations during extrusion

Outéomg: Useful and reflects effect of particle size to evaluate
graininess. Clearly separates smooth and grainy samples

_ReferenceS'

Voisey, P,W; and Mohr, W.P. 1975. Development of an instrumental test

fpf apple sauce graininess. Rept. 7316-510. Eng. Res. Service.

Contributed by: Dr. W.P. Mohr, Smithfield Experiﬁental Farm, Agriéulture
Canada, P.0. Box 340, Trenton, Ontario, KSV 5R5.

Product: Fresh tomatoes for canning as whole fruit
Deformation mechanism: OTMS Quality control model

Test cell used: 30 cm2 OTMS wire extrusion cell with an extrusion grid
‘ of 9 wires E ‘ :

Method of controlling sample size: Weight 225 g of tomatoes each cut
' ' into 12 pieces. Tested with and
without skin

. Deformation rate cm/min: 18

Approximate maximum force kg: 50
Readings taken from curves: Maximum force

Outcome: Readings related to wholeness retention of fruit after canning.
Readings with skin were about double those without.

References

Voisey, P.W. and Mohr, W.P. 1976. Some instrumental techniques for

-measuring fruit firmness-related properties and skin strength of fresh

tomatoes and for predicting wholeness retention after canning. Rept.
7307-575. Eng. Res. Service.
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Contributed by: R.A. 'Genge; Hortlcultural Research Institute of Ontario -
: (HRIO) V1neland Statlon Ontario LOR 2EO

Product: C11ngstone peaches and apples
Deformation mechanlsm:. OTMS,Researchnmodel
Test cell used: Compression-
Method of controlling sample size: Cylindrical core cut from fruit
Deformation rate cm/min:. 1.0
Approximate}maxinum force kg; 10
Rea&ings taken from curves:-:Modulus,of elasticity from slope of initial
' ' portion of curve, yield stress from 0.2%
offset point and energy from area under
curve. :
Outcome: Measurements examlned in relatlon to resistance of fruits to
: 1mpact and bruising. Machine operated satisfactorily but: the
- quasi statically measured responses did not related to bruising

under dynamic loadlng

Contributed by: R.U. Chudyk, Horticultural Research Institute of Ontario
o ~ (HRIO), Vineland Station, Ontario LOR 2EO.

Product: Fresh and frozen and thawed tomatoes
Deformation mechanism: OTMS Research model’

Test cell used: 4.75 mm diameter puncture probe

‘Metﬁod-of‘controlling sample size: Slices 6.4 mm thick obtained with

special slicer and penetration
readings taken in the 1nner and
B : S _ outer pericarp

Deformation rate>cm/min:' 5
Approx1mate max1mum force g: ;500 :
Read1ngs1taken from curves Bloy1e1d force

Outcome: There were dlfferences in readings relatlve to a) maturlty and
'b) free21ng procedures

References: Details of similar tests shown in Voisey, P.W. and Mohr, W.P.
1976. Some instrumental techniques for measuring fruit
firmness-related properties and skin strength of fresh
tomatoes and for predicting wholeness retention after
canning. Rept. 7307-575. Eng. Res. Service
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Contributed by: R.U. Chudyk Horticultural Reécarch Inetltutc of Ontario
o (HRIO), V1ne1and Stat1on ‘Ontario LOR 2E0..

Product: Fresh Strawberrles
Deformation_mechanism* OTMS Research model

Test cell used: 2. 4 mm d1ameter puncture probe

. Deformation.rate cm/min: 5

Approxinate maximum force g: 200
Readings taken from curves: Bioyield force

Outcome: leferences in texture observed relative to a) maturity and
b)- free21ng treatment

Contributed by:v T. Fuleki and F.I,. Cook Horticultural Research Institute
of Ontario (HRIO), V1ne1and Stat1on,_0ntar1o LOR 2EO.

Product Canned C11ngst0ne Peaches
Deformat1on mechan1sm _ OTMS Research model

Test cell used: Shear-Compression.Cell Cat. CS-1 of the Texture Test
. System,. Food Technology Corp., Rockville, Maryland.

‘Method of controlling sample size: Two peach halves

Deformation rate cm/min: 10
Approximate maximum force kg: 80

Readings taken from curves: Area under curve per 100 g of sample, slope
: and maximum force

References
Fulcki, T. and Cook, F.T. Rclatlonshlp between maturity of clingstonc
peaches as measured by raw flesh color of the halves and color, flavor

and texture of canned peaches. J. Food Sci. (in press).

Contributed by: W. Lay, Horticultural Research Institute of Ontario (HRIO),
Vineland Station, Ontario LOR 2EO.

Product: Sweet and sour (fresh) cherries
Deformation mechanism: OTMS Research model

Test cell used: Spec1a1 cell developed by ERS to hold cherry while stem
pulled out :




26.

- 27.

- 13 -

§

Deformation rate cm/min: 10

Approximate-naximum.forceekg' _1; :

Readings taken from curves: Maximum. force required to pull stem from
' ' ' cherry :

Outcome: Results were- consistent and showed varietal, maturity and
chem1ca1 treatment . effects :

Contrlbuted by R B Sm1th Hort1cu1tura1 Research Institute of Ontarlo
(HRIO) V1ne1and Statlon, Ontarlo LOR  2EO.

'Product: Raw Peaches

Deformatlon.mechanlsm: VOTMS Research'model

Test cell used: 2.4 mm diameter'pnnctnre probe’

' Method of controlling sample size: Peaches sorted for r1peness using the

1nterna1 quallty analyzer

Deformationirate4cm/nin: 10

Approximate maximum force kg: 0.5

Readings taken from curves: fBiOyield force

Outcome: Readings separated peaches into 3 distinct ripeness groups and
' 'suggested that inducing ripeness by various ‘levels of ‘ethylene
treatment did not soften the peaches. The bioyield point sug-

gested that the peaches were firmer after treatment.

Contributed by: R.B. Smith, Hortlcultural Resaerch Instltute of Ontarlo
o " (HRIO), Vineland Station, Ontario LOR 2EO.

" Product: Processed clingstone peaches

ﬁeformation mechanism: OTMS Research model

Test'Cell,used 20 cm? OTMS wire extrusion cell with wire gr1d replaced
FT by solid insert to comvert it to ‘a back extrusion cell.

Method of controlling sample size: 175 g

Defermation rate cm/min: 10

Approximate maXinum force kg: 60

Readingé taken from curves: Maximum force and area under the curve

Outcome : Treatment by ethylene to induce ripeness had no significant
' effect on softenlng of the product.
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Cbntributéd by: R;J.B._Bingham,_Proceésors & Growers. Research Association,-A
' The Research Station, Great North Road, Thornhaugh,
' Peterborough PE8 6HJ, England. - : ‘

Prodﬁct:- Fresh Peas

Test cell used: 30 cm OTMS wire extrusion cell equ1pped with a 9-- 2.4
: mm diameter wire grid

Deformatibn-meChan1sm: Instron Table Model 1140

" Method of controlling sample size: Cell filled to capac1ty The method

and equipment can be considered to be
the same as the OTTAWA 'PEA TENDEROMETER.

Deformation rate ¢m/min:

__Approximaté»méximumVforce kg: 270

5 Read1ngs taken from curves: - Maximum force

Outcome: Comparlsons w1th readlngs from the FMC pea tenderometer showed
that there is a linear relationship with Ottawa Pea Tendeormeter
(OPT) readings and the OPT offers notable advantages as a
replacement for the FMC machine.

References

Bingham, R.J.B. 1976. Evaluation of a new texture measuring system.
Tech. Memorandum No. 22 » Processors and Growers Research Assocation.

Contributed by: J. G Schoonens, Peters Ice Cream (W. A ) Ltd., 92 Roe
. : Street, Perth, Western Australia, G.P.0. Box U1939,
Perth 6001, Australia :

Product: Fresh peas

- Deformation mechanism: Hand operated screw press

Tést cell used: 40TMS wire extrusion cell with 6 wire grid made of 3.2 mm
: d1ameter wires. Thus, the instrument represents a
portable hand powered ver51on of the OTTAWA PEA TENDEROMETER.
Method of controlling sample size: Fill cell to capacity
Deformation rate cm/min: Approximately 20 when screw turned at 1 revolution/sec
Approximate maximum force kg: 250
Readings taken from curves: Maximum force
Outcome: - Data shows that bruising of peas or split skins affect the Ottawa
Pea Tendeormeter (OPT) readings. Also the OPT readings are

linearly related to Maturometer readings in establishing maturity
of fresh peas.
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Contributed by: E. Bilinski, Y.C. Lau and R.E.E. Jonas,

Industry: Technology and Marine Service,
Department of Fisheries and the Env1ronment,
Vancouver Technical Laboratory,

6640 N.W. Marine Drive,

Vancouver, B.C. V6T 1X2.

Canned herrings

Deformat1on mechan1sm OTMS Research Model

- Test Ce

11 used: Mod1f1ed shear-compress1on cell of the Textufe-Test
System using 4 blades and reducing cell-area from 66
“X 66 mm to 66 X 28 mm.

Method of controlllng sample size: welght 15 g

Deformation rate‘cm/min:’lspeed setting at 30

Apﬁfokimate maximum force kg: 60

Outcome:

Readings taken from curves: . Maximum force -

The firmness of various commercial canned products from herring -
was determined. Products having a firmness ranging from 25 to
40 kg (Kramer Shear Compression Cell) had the most desirable
.texture. An‘increase in the firmness of canned Pacific herring

' was observed following freez1ng or brining of the raw material.

Referen

'Holding of herring on ice or in RSW before canning or storing
of ‘the. finished canned product had no marked effect on the firm
ness of canned flesh :

ce: Bilinski, E., Lau, Y.C. and Jonas, R.E.E. 1977. Objective
* measurement and control of the firmness of canned herrings.
‘Tech. . Rept. No. 727. Fisheries and Marine Service, Fisheries
and Environment Canada, Vancouver. June. '

Other applications known to the author. but in early stages so that

reports were not included are:

a) Cow Peas - , * - Prof. D. Stanley,
, I “ Dept. of Food Science,
Univ. of Guelph, :
,Guelph,AOnt. N1G 2W1

' b) Chefriesv L f . ';v , ; .J KltSOﬂ,

Agriculture Canada,
Research Station, '
‘Summerland, B.C. VOH 1Z0.
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3.0 ADAPTORS TO UTILIZE OTMS CELLS ON THE INSTRON TESTING MACHINE
Because many estabilehments are already equlpped with a table model

Instron adaptors have been developed so that all the OTMS texture test cells

can be easily installed on the Instron., These,adaptors are avallab{e from:

Queéensboro  Instruments,

645 Brierwood: Ave.,

Ottawa, Ont. K2A 2J3.

- The adaptors compfise essentialiy a combined &rip tray¥slide_a55emb1y
into which the nefmelly Sﬁatieﬁafy eomponene of the texture test cell fits and
a 2.54 cm diameter chuck to>hold the moving component. The actual adaptors
ﬁsed depend‘on a number_of factops and choices that should be specified when
'ordering.themﬁ |
1.. The model ef‘instron.to'be edapted}

2. The~type>of.force trensdueer used,-InStren_er other.

- 3. -TheipoSiFiOn‘Of the texture test cell - above or below“the.moving cresshead.
' Note for preeise;deformation measurements compressionltesting should be
~~done beloﬁ and'tensiie.testing above the crosshead to eliﬁiﬁate the effeet

of any backlasb in the driye_screw mechanism.

4. The posifioﬁyof the fqrce transducer-above or below the texture test cell.

5. fhe_meens availabie to calibrate ehe force traﬁsducer.‘

The vérious arrangements are shown in fhe following figures to

illdstrate‘the possible combinations of adaptors and accessories and how to

calibrate the force transducers.




Figure 1.

= 7 =

Operating below the crosshead with the Instron force transducer
above the OTMS wire extrusion test cell. The slide-drip tray
combination is clamped to the base (allowing alignment) and holds
the stationary test cell component. The load cell is attached to
the crosshead and an adaptor used to attach the standard OTMS chuck
to hold the moving component of the test cell.




Figure 2. Operating below the crosshead with the Instron force transducer
below the texture test cell. The slide drip tray is clamped on
the load cell compression table and adaptors hold the standard
OTMS chuck on the crosshead. The compression table must be drilled
by the user to attach the slide-drip tray clamping plate.
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Figure 3. Operating below the crosshead with a Strainsert model FLIU force
transducer above the texture test cell.




-2

Figure 4. Operating above the crosshead with the Instron force transducer
above the OTMS Warner-Bratzler meat test cell. The slide-drip
tray is clamped to the crosshead facilitating alignment.




Figure 5.

SRR

Operating above the crosshead with the Instron load cell below the
texture test cell.




Figure 6. Operating above the crosshead with a Strainsert model FLIU force
transducer above the texture test cell.




View showing how a plate is bolted to the Instron compression
table on top of the force transducer. The clamps then hold the
drip tray to this plate. Arrangement shown for puncture testing
using the OTMS puncture and compression test cells.




Figure 8.

Two test set ups with the Instron force transducer mounted on the
crosshead above the texture test cell. This eliminates the need
to tare each sample weight and minimizes the dead weight carried
by the transducer.
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Figure 9. The slide-drip tray and clamps.




Figure 10.
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A heavy plate for bolting to the base of the Instron model TM-M.
Tapped holes in the plate allow various accessories including the
OTMS adaptors to be conveniently clamped to the Instron base.
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Figure 11. Some of the texture test cells from the OTMS and other systems
(e.g. Texture Test System, Food Technology Corp., Rockville,
Maryland) that can be utilized in the Instron when equipped
with the various adaptors.
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Figure 12. Calibrating the force transducer-compression. A ball bearing
pulley is attached to the top of the Instron frame. A pulley,
cord and wire frame then allow weights to apply compressive
force to the transducer when it is mounted below the crosshead
and above the texture test cell.



Figure 13. Calibrating the force transducer-compression. A spring scale
force gauge is mounted in a stand to apply compressive cali-
bration forces to the force transducer.




Figure 14. Calibrating the force transducer-tension/compression. A solid

state digital force gauge is held on the crosshead mounted force
transducer to apply tensile or compressive calibration forces.
For tensile testing a weight can still serve as the final standard.
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Figure 15. Calibrating the force transducer in tension by direct weight
application.
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Figure 16. Calibrating the force transducer in compression by direct weight
application.
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4.0 REFERENCES T0 APPLICATIONS OF THE SYSTEM BY ENGINEERING RESEARCH SERVICE
The follow1ng llsts references to OTMB accessories, equ1pment
assoc1ated techn1ques and appllcatlons that have been evaluated by Eng1neer1ng
Research-SerV1ce-rn cooperatlon,w1th.other-establ1shments, The applications
are’listed by_product{ .TNe objective-is'toibring together groups of references.
aecording tolSubjeet.oriproduet‘for‘convenience;. For example alnumber of
‘texture test'eells or techniques are discussed‘in the references that ‘were
developed by ERS us1ng other systems which have since been adapted to the OTMS
4 1 Reviews prOV1d1ng background 1nformat10n
deMan;_dfM,, Volsey, P:w.,>Ra§pera Y.F. and.Stanley, D,W. 1976.. Rheology and
. texture ln‘food quality,-.AVl‘Publlshing»Co.,_Westport, Connecticut, S88 PP.
Voisey, PJW | 197l:;'Modernization of texture lnstrunentationf'-J; Texture
Stud1es 2: 129;195. | | |
>V01sey, |4 W l975, LEffeet of meenanical:prooertdes on the deslgn of food
quality control instruments and their application. Design Applications
ofAMechanical Propertles of Solid Food Materials, University Park, Pa.
August;
Voisey,.P.wl . 1975, lnstrumental measurement of food texture.. In Theory;
Determlnatlon and Control of Phy51ca1 Propertles of Food Mater1als
ed. ChoKyun Rha, D. Reidel Co., Dordrecht Holland PP. 65- 130
Voisey, P.W. and deMan, J.M. 1976.‘ Applications of instruments for measuring
food texture. In Rheology and Texture ln Food Quality. eds. J.M. deMan,
P W. Voisey, V.F. Rasper and D. W. Stanley AVl Pub11sh1ng Co , Westport,
Connecticut, pp. 142- 243 |
Voisey, P,W. 1976.. Instrumental measurement of food texture. In Rheology
and Texture in Food Quality. eds. J.M. deMan, P.W. Voisey, V. Rasper

and D.W. Stanley. AVI Publishing Co., Westport, Connecticut. pp. 79-141.
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Voisey, P.W. 1976. The influeﬁce dffmqéhaﬁicél propertiesibn the interpfej 
tation of results from'fqodAtéxtufe:féstsiin reséaréh‘ahd_Quality control.
Pro¢. 1st Int. Cong. Ehgng.;&_Food;:Bbston,'August.

Voisey, P.W. 1976. Optihizing_instruﬁenfal.ﬁeésurement.of mechanical
properties»of'fqdd mé;erials,f Wbrkshop on Characterization of Meéhanical
?ropertieé of Food Méterials; Continuiﬁg Education Cénter, Rﬁfgérs Uhiv.,‘
The Stéte Univ.. 6£ New Jérsey,_New Brﬁmswick, N.J. November. | |

4.2 The OttAWQ Tekture-Measuring System and other instfﬁmentélusyéfems develoﬁed"
by_Engineeriﬁg Réseafch Service |

Voiséy, P,W. ,1971; The'Ottawa textur¢ m§a§uring s&stem. J. Can. Inst. Food
éci;:Tgchnol. 43 91-103. ; | |

Voisey,_P.W. 1971.. Systems for the.méasuremeﬂt df food texturé; Eull, 6930,

| Eng,_Res. Service,'Agr. Can., OtfaWaf .

Voisey, P.W., MacDonald, D.C., Kloek, M. and Foster, W. '1972. The Ottawa
téxfufe measuring system - An operational manual. Bull. 7024, Eng. Res.
Service, Agr. Can., Ottawa.

Voisey, P.W. and Kloek; Mf. 1975;‘ Supplementary instructions for the texture

’ measuring_system asseﬁbled for the St. Jean Research Station. Rept.'7415;
Eng. Res. Service,'Ag?. Can., Ottawa.

Voisey, P.W,, Maéanald, D.C., Kloek, M. and Foster, W. 1975. Matériel

ﬁfiliSé a Ottawa pour la meéﬁre des textufes. =Repf.'7024, Eng. Res.
| Sefviée, Ottawa.
Voisey, P.W. and Randall, C.J. 1977. A versétile fqdd rheometer. J.‘TeXture

Studies
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4.3 Instrunental Method forjMeaSuring Defbrmationﬂ(Firmness) Adaptabie'tov
| OTMS and Other Systemsfnxl IR | - |
,V01sey, P w and Crete, R.; i§73 ;.Attechnique for establishing instrumental
condltlons for measur1ng food f1rmness to 51mu1ate consumer evaluations.
- J. Texture Studles:4: 371-377; |
Voisey,;PtW,; ﬁuckley,FD;J.vanducréte,'R; q1973.: Evaluation.of‘auSystem for
measuring small defcrmaticns in the physical'testing'of foods.- Reﬁtf
”7221; Eng. Res;-Service; Agr;.Can., Ottawa. | |
| Vcisey,fP.W,, Buck1ey,'DfJL and Créte; R. 1974. A sYStem for‘recordiné,
deformations in texture tests. J Texture Stud1es St 61 75. »
V01sey, P. W. and Buckley, D. J 1974 v Apparatus for routlne measurement of
| food deformat1on in. texture tests at 1ow deformat1on rates. J. Can, Inst.
Food Sc1 Technol 7 162 165
4. 4~ Instrumental Artlfacts
V01sey, P. M. and Kloek, M. 1§7$t: 'Instronfrecorder pen response. J. TextuTe
Studles 6: 379-384. o
Voisey, P. w and Kloek, M 1975.' Ccntrolvcf deformation in texture tests.
J. Texture Studies 6: 489-506. N
Voisey, P;W. i975; vSelecting defbrmation rates in texture tests.‘ J,'Texture
 Studies 6: 253-257. o
.4.5' Interpretatlon of Force - Deformatlon Curves
Voisey, P.W. 1977, Interpretat1on of force deformatlon curves from the shear
éomprcssion ce11.' J. Texture Stud1es |
Voiscy, P;wt and Larmcnd; E. 1977. Instrumentalnnuitiple texture’profile
analysis éf cooked grOund ueef patties and smcked.beef. i.‘Texture

Studies
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4.6 Texture Test Cell Development and Standardization

Voisey, P.W. 1970. Test cells for obJectlve textural measurements J.‘Can.
Inst.vFood Technol._Sg 93—102. |

Voisey,;P.w, and Larmond, E. 1974. Sonebopservations on texture test:cell
interchangeability - J. Can. Inst._Food Sci. Tecnnol. 7: 16-21.

Voisey, P.W. and Re1d W S. 1974 Effect-oflfriction on the performance of
texture test cells J Texture Studies. 5 239 248. |

Voisey,-P.W. 1977. Effect of blade thickness on readlngs from the FTC shear
_compression cell.,“J. Texture Stud1es .

'4.7 Tobaccof“

Voisey, PﬂW‘ and Walker;vE.K. 1972. rlnfluence of‘certain_factors'on tobacco
measurements of filling yalue and force relaxation after compression byv
the.Delni method} Rept. 6813;'Eng. Res. Service, Agr. Canr, Ottawa.

Voisey,,P.W. and Walker, E.K. 1972. Apparatus for the.measurement of tobacco
filling value and'cigarette firmness. 'Tobacco Sc1 14: 40—43

Voisey, P-W and Walker, E.K. 1974. Evaluation of a new technlque for
measurlng compre551b111ty of c1garettes Tobacco Sci. 28: 154—156

Walker, E.X. and Vorsey, P.W. 1972. Compar1son of sample preparatlon and

mechanical measurement techniques for the determination of the filling

value of cut tobacco. Tobacco Sci. 16: 78-81.

vWalker, ETK. and Voisey, P.W.b 1974. Influence of moisture levels on the
filling value of cut tobacco. Tobacco Scii 18: 37-39.

Walker, E.K. and V01sey, P.W. l974 MeaSurement of cigarette firmness’and
its relationship to f1111ng value of the cut tobacco Tobacco Sci. 18:

128-131.
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4;8 Cooked ahd Uncooked Spaghetti _

Evans, G. 1973. Effects of polyphosphate addltlon in spaghett1 'Thesis.-
4Pres Faculty of Graduate Studles, Unlv of Guelph ‘ |

Evans, G.C., deMan, J.M., Rasper, V. .and V01sey,‘P.W. 1975, Effect of
polyphosphate addltlon in spaghettl. J. Can. Inst. Food Sci; Tecﬂnol.

8 (2): 102- 108 B |

Larmopd,_ﬁ. and_Volsey, P.W. 1973.. EValﬁation'of.spaghetti-quality by'a
laboratory panel. _q. Qaﬁ.‘inst. Food Sci.‘Technol. 6: 209-211.

V01sey, P.W. and Walker, E.K. 1970. ‘Apparatus for the measurement of tobacee
f1111ng value and c1garette flrmness 4TobaccoASci. 14: 40-43. |

Voisey, P.W. and Larmond, E. 1972. The comparison of textural and other
properties_of_eooked Spaghetti by sensory and objective methods.

Rept. 7008,'Eng. Res. Service, Agr. Can., Ottawa.

Voisey,'P.W. and Larmond, E. 1973.. Exploratery evaluation‘of instrumeptal
techniques for measuring some textural characteristics of cooked
spaghetti. Cereai_Sci. Today 18 (S)t 126-133, 142-143,

Voise&,_P.W. and Larmond,‘Et 1973 . A comparison of the‘textural properties
of several spaghetti varieties‘and some observations on the accuraey of
an objective technique. Rept 7008 1 Eng. Res. Serﬁiee 'Agr Can., Ottawa.

Voiscy, P.W. and Larmond, E.' 1974. Sensory and obJectlve evaluatlon of cooked

>‘spaghetti texture. Proc. Canadlan—Itallan Durum Symposium, Winnipeg,
Manxtoba, September | | -

Voisey, P.W., Larmond E. and Wa51k R. 1976; Factors affecting the»multi-

blade sﬁear_cell test of Spaghetti texture, Rept. 7008—631, Eng. Res.

Service, Agr. Can., Ottawa.
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Voisey,'?.w. and Wasik, R. 1977.v Méasuring the strénéth of uncopked spaghetti
by the bending test. J..Caﬁ..lhst._Food‘Sci. Technol . L | I

'Voisey, P.W., Larmond, .E. and Wasik,xR;”"1975-; Comparison of spaghétti
made from differenf'dﬁrum wheat varieties by sensory énd inétrumen;al
tests. Rept; 7OQ87680, Eﬁg. Res . Seiviéé, Agr. Can., Otfawa.

Voisey, P.W,,_Larmond,,E. and Wﬁéik; R. 1977; Measﬁring the texture of

cooked spaghetti texture. 1. Firmness. J. Can. Inst. Food Sci. Technol.

Voisey, P.W., Larmond, E. and Wasik, R. 1977 . Measuring the texture of

A gooked spaghetti. 2. Stickiness. 'J. Can. Inst. Food Sci. Technol.

4.9 Meat |

_Larmong,-E,;jPefrasovits;-A. and Hill, P. 1969. Application of multiplé |

| vpairéd comparisons in studying the effeét of agiﬁg and finiéh on beef‘-
tende?neésr_:anf J. Animal Sci. 49: 51-58.

Larhond, E. and Petra$ovit§,.A._ 1972, Relationsﬁip between Warner-Bfatzler
and sensory determinatioﬂs of beef tenderhess by the method of péiréd'
comparisons. J. Can. Inst. Food Sci. fechnoi. 5 (3): 138-144.

‘Randall, C;J., ngmond, D.P. ahd‘Voisey, P.W. 1976. Effect of variOus.énimal
: énd vegétable.protein»materi#ls on replacing the beef component ih a
me#t émulsion system. J. Can. Iﬁét. Food Sci. Teéhnol. 9: 216-221.

Randall, C.J;Hand>Voisey, P.W. 197?, A method for meésuring the texture of
meat aﬁd the effect of nitrite and salt addition on,the'texture of
curéd meats. Jf Texture Studies |

Randall, C.J. and Voisey, P.W. 1977. Effect of meat protein fractions on

textural characteristics of meat emulsions. J. Can. Inst. Food Sci.

Technol.
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Voisey, P.W. andeansen,'H} 1967i :A shear’apparatus for meat tenderness
evaluation Food Technol. Zf?:555-36b< |

Voisey, P.W. and Larmond E 1974. Examlnatlon of factors affect1ng ‘
performance of the Warner Bratzler meat shear test.v J. Can. Inst. Food

| Sci. Technol 7: 243-249 | | | |

| Voisey,,P.W. Randall C. J and Larmond E. 1975, Selectionbof an objective
test of w1ener texture by sensory analysis. J. Can. Inst.’Food Sci,
Technol. 8: 23929 - . | | |

Voisey;fP.W. 1976; Englneerlng assessment and critique of 1nstruments used
for meat tenderness evaluatlon J Texture Stud1es 7_ 11-48.

'tisey, P W Larmond E. and Kloek M. 1976. Comparison of'methods‘of
testlng the texture of hamburger patt1es to develop techn1ques for
test1ng textured vegetable proternf' Rept.:7430-600,;Engf Res. Serv1ce;'

E Agr,-Canf, Ottawa;_ |

'Voisey}'P.WJ andHLarmond, E. 1977. ' The effect of deformation rate on the
reIationship between_sensory_andvinstrumentalymeasurements of meat
tenderness by the Warner-Bratzier method. J. CAn.‘Inst. Food Sci.
Technol. | | |

4.10 Fish o S

Voisey, P.W. 1972. The‘texture of canned ‘herrings. kept. 7622f1, Eng. Res.

| Serv1ce, Agr Can. s Ottawa |

: Voisey,_P.W. 1971,. Use of the Ottawa texture measur1ng system for testlng

.fish'products. ‘Rept. 7022, Eng. Res . Service, Agr. Can., Ottawa.

RT Vegetables - Beans |

Sefa-Dedch, S., Stanley, D.W. and Veisey, P,W.‘.1977. Studies on cowpeas.

1. Effect‘of soakrng time and eeoking conditions on texture. Annu. Conff

Can. Inst. Food Sci. Technol., Guelph. August.



'f.40 -
Voisey, P.W. and Larmond,'E. 1970. The measurement of baked bean‘texﬁure'-
A comparison of objective-énd senéory»evaiuation. Rept. 6930, Eng. Res.
SerVice, Agf. Can., Ottawa.
Voisey, P.W. and Larmond, E. 1971. Texture of bakéd beans - A comparison
of several methods of measurement. J. Texture Studies 2: 96-109." |
Voisey, P.W. and Deaﬂ,AP.R: 1971. Measurement of consistency of reconsti-
tuted instanf potato flakés. Amer. Potato J. 48: 88-96.
Voisey, P.W. and Larmond, E.r 1971 . The measurement of cooked3soybeén
toughness. ‘Rept; 7026, Eng. Res. Service, Agr. Can., Ottawa.
Voisey,vP.W. and Lgrmoné; E. 1971 . The effect of storage timegbefore
: proceséing on Bakedlbean’textdre. Répt._6930—1; Eng. Res._Sery;ce?vr_
Agr. Canf;.Ottawa. | |
Voisey; p}w.141973w. Some measurements of baked bean textﬁre. Rept. 7222{'} N
Eng. Res. Sgrvice, Agr. Cani, Ottawa. |
.Voisey,_P.W. andeohr, W.P. 1976. Some instrumental»techniqugs.fpr measuring
fruit firmnéss - Related properties_and'skin streﬁgth_of fresh tgmétoes
‘and for predicting Qholenessjretention after_canning. “Rept. 7307-575,
" Eng. Rgs. Service,'Agr. Can., Ottawa.
4.12 Fruits o
_Voise}, P.W. and Mohr, W.P. 19757__Devélppment of an instrumental test of
'dﬁple sauéeAgfainincss.‘ Rept. 7316—510, Eng. Res. Service, Agf. Can.,
Oﬁtawa. | | |
Voisey,&P.W. 1977.~;Examination of operational aspects.of fruit pressure
testers. J. Can. Inst. Food Sci. Tééhnol.
4.13 Miscéllaneous |
Voisey, P.W. v1971.1‘Preliminary evaluation of a techniquelfor mea§uriqg the
consistency of canned puddings. Rept. 7141, Eng. Res. Service, Agy. an.,

Ottawa.
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4. 14 The 0ttawa Pea Tenderometer (OPT) |
The OPT represents an example where the background research was
done to- assemble a quallty control mode1 of the OTMS for a spec1f1c app11-
catlon,_namely, the measurement of fresh pea maturlty and establlshlng the

‘ pr1ce paid to the grower wh1ch is based on welght and tenderness The

obJectlve was to develop a replacement for the FMC pea tenderometer

Pearson, C. A and Raynor D. 1975 Comments on an art1c1e by Peter Volsey
J "Texture Stud1es 6: 393 398 | .

Volsey, P W and Nonnecke, I.L. . 1971 The performance of the F. M C pea )
tendeormeter w1th part1cu1ar reference to 1ts accuracy of measurement ,
~in the gradlng of peas to establlsh the pr1ce pa1d to the grower ’

Rept. 6820 Eng. Res. SerV1ce Agr. Can " Ottawa

Volsey, P W and Nonnecke, I.LQ 1971 Measurement of pea.tenderness
1. An appra15a1 of the F. M c. pea tenderometer J Texture Stud1es .
2: 348-364. B

Voisey, P.W. and Nonnecke, T.L. 1972 Measurement of pea tenderness
3. F1e1d comparlson of several methods of measurement J Textureb
Studies 3: 329-358. . | o ‘. |

Voisey,.P W. and Nonnecke, I.L. 1972 Measurement of pea tendernes;t
4. Development and eva1uat10n of the texture test ce11 | J; Texture
Stud1es_3: 459-477. ) 1 ‘A L

Voiscy, P.W. and Nonnecke, I.L. 1972. The performance of the F.M. C pea
tcndoromctcr - 1971'tcsts. Rept. 682971, dng? Res Serv1ce Agr Can ,
Ottawa; 4v |

Voisey, P.W. and Nonnecke, I.L. 1972. :Some'problems_associated with the
measurement of pea maturity and‘tenderness. ‘Rept..odzd-z, EngT Res.

Service, Agr. Can., Ottawa.
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Voisey, P.W. and Kloek M 1973 Measurement relating to pea tendeorneter
ca11brat10n Rept. 6820 3 Eng Res. Service,sAgr. Can., dttawa.
_  V01sey, P W » Heeney, H. B and Nonnecke, I L 1973 The effect of variety
. on the relatlonshlps between readlngs from 1nstruments for measurlng
nea matgrlty and tenderness. Reptf 6820-4, Eng. Res. Serv1ce, Agr. Can.,
Ottawa. : - | | |
Voisey, P.W.’and Nonnecke,vf,L.- 1973. 'Sone observations regardingrpea |
tenderoneter standardizatiOn: Rept; 6820-5, Eng. Res. Service,'Agr;
Can.; dttawa. >. | e
Voisey, P.W; 1973{ The interehangeability of instruments nsed te'measure
- pea tenaernessf “Rept.H6820-6, Eng Res. Service, Agr Can.,IOttana.
V°15¢¥' P.W. :ana.Nonnecke,nI L. 1973» Summary of results - Pea tenderometer
" tests. Rept. 6820- 7, Eng Res. Serv1ce Agr Can., Ottava.
' Voisey,‘P.W.' 1974. De51gn and operat10na1 details of the Ottawa pea tendero-
neter. Rept. 6820-8, Eng. Res. Serv1ce, Agr. Can., Ottawa. |
Voisey, P.W. 1974.‘ Readout stability of the Ottawa pea tenderometer. Rept;
6820-9, Eng. Res Service, Agr Can., Ottawa ‘ |
Voisey, P.W. and Nonnecke, I.L. 1973 Measurement of pea tenderness.
2. A review of methods. J. Texture Studles 4: 171-195.
nVoisey, P.W. and_Nonneeke; I.L. v1§73. Measurement'of pea tenderness. 5. The
40ttawa pea‘tenderometer»and its performance“in relation to the pea
tenderometer and FTC texture test system. J. Texture Studies 4: 323-343.
Voisey, P.W 1974 Measurement of pea tenderness. 6. An observatidn-on'pea
tcnderonetcr perfqrmance‘in.relation_tobstandardization.} J. Texturc
Studies 5: 51-59.
Voisey, P.W. 1975. Reply‘to comments by Pearson and Raynor on an art1c1e by

Peter Voisey. J. Texture Studies 6;.394-398.
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5.0 L1st of Equ1pment Ava11ab1e Commerc1a11y

The OTMS and its accessor1es is manufactured by:

'$Canners Mach1nery Ltd.

P.0. Box 190,
Simcoe, Ontarlo N3Y 4L1
‘Canada

"TheirfcurrentpcataiogilistS'the following items as being available:
The Press - ;~ﬂ' - - o S o \
a) Basic press unit , | |
b) 15 cm/m1n constant speed motor, 110 volt 60 cycle, single phase
c) 2 29 cm/m1n var1ab1e speed motor w1th controls for automat1c and s1ng1e
cycllng and limit operat1on, 110 volt, 60 cycle, single phase
Load Cells - o |
2) 1000 1b load cell
b) 2500 1b load ce;i |
c) Other_eapacities available.on request

Recording systems

Al-Package - Daytron1c D1g1ta1 Indicator, strain gage input module, peak
' memory module, all mounted and W1red in cab1net with drawer.

A2-Package - Daytronlc Meter read indicator, strain gage input module, peak
memory module, .all mounted and wired in cabinet with drawer.

'B15Pnekngc'+.shmc'us A], WithTHddifioﬁ-oF single channel strip rccorder 10",
R2-Package,. same as A2, with addition of single channel strip recorder 10".
Connector coil cord required with each of abovepadages to connect to load cell.

Transformer 220/50 to 110/50{output‘for“operation of system at 220 volts.
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Texture Test Cells and Adaptors

Model #

D-1433
D-1434

‘D-1435

Descrigtion

10 cm2 wire extrusion cell, complete

. D-1436 -

D-1437

D-1438

Accessories

D-1439

D-1440

D-1441

D-1442

"D-1443

‘D-1447

D-1451

to convert the above cells

15'cm2 wire extrusion cell, complete
20 cm2 wire extrusion cell, complete

30 cm® wire extrusion cell, complete

40 cm2 wire extrusion cell, complete

50 cm® wire extrusion cell, complete

Above test cells are complete with test
cell body, wire grid, perforated plate
(for sizes 20 through 50 inclusive only),
plunger rod and plate. The size of the
cell is the horizontal area of the cell's
working volume. '

into rectangular back extrusion éellé.
20 cm? back extrusion set
30 cm2 back extrusion set
40 cm2 back extrusion set

50 cm2 back extrusion set

Above . - accessories are complete with
blank grid, plunger rod and back extrusion
plate. - o

Leak-proof back extrusion set (round),

complete with 5 cell bodies, 17 parallel
plunger plates, 4 tapered plunger plates,
1 plunger rod and 1 plunger plate holder

- (cell bottom not removeable).

Standard back extrusion set (round),
complete with 5 cell bodies, 17 parallel
plunger plates, 4 tapered plunger plates,
plunger rod and 1 plunger plate holder
(cell bottom removeable).

Bottom load cell adaptor (to install load
cell on OTMS base for special applications)



Model # : - o Débcrigtidnq

Dé1452 - " Puncture test set, complete with short

and long drill chuck adaptor, Jacobs
chuck, 12 punches and punch holder.

D-1453 - ‘Warner Bratzler Meat Shear Cell,

- : complete with one set of 3 blades with
standard trianglé shape opening and
blade storage holder. Other openings
in blades are available upon request,
at extra charge.

D-1457 AR Commercial Warner Bratzler Meat Shear
- o : Cell Adaptor

D-1459 . - _ . Compre551on Test Set

D-1461 | " Kramer Meat Shear (single blade).
S a Requires Kramer Cell Adaptor for use
w1th OTMS Press.

D-1463 L " Kramer Cell Adaptor (requlred for -
' : ' . adapting single and multi-blade Kramer

' Shear and other cells for the
Texture Test System to the OTMS press)

D§1466 ' : Christel Pea Tenderometer Cell

D-1469 Armour Meat Tenderness Probe

D-1470 Spaghetti Ten511e Attachment, complete
‘ : - with base

: % - '

D-1471 ' _ Bending Test Cell _

D-1473 o Cone Penetrometer Set (short). Includes

: 9 probes and storage holder

D-1474 - Cone Penetrometer Set (long). Includes
' : : " 7 probes and storage holder

D-1475- Bite Test Attachment

D-1478 Fruit Crushing Test Cell

D-1480 _ Chuck Adaptor Shaft (long). Threaded

to fit 6B1/2-20 Jacobs chuck 6-1/4"

D-1481 Chuck Adaptor Shaft (short) Threaded
o to fit 6B 1/2-20 Jacobs chuck 3-1/4"
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Model # : Déscriptibn
D-1482 ~ Standard Compression Base
6B 1/2-20 c Jacobs Chuck

Other cells available, with prices and information supplied on request.
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6.0 List of Estabiishments Equipped with the QfMS or Using'Its Compbnents
The following establishments are known by the'author to have an
OTMS or components of the system in addition to those who ¢ontribﬁted the

results in section 2.0

"M.S. Kaldy,
Agriculture Canada,
Research Station,
Lethbridge, Alberta
© T1J 4B1

R.E.C. Layne,
Agriculture Canada,
Research Station,
Harrow, Ontario.
NOR 1GO. |

R. 'Stark, .
-Agriculture Canada,
Research Station,
Kentville, N.S.

B4N 1J5.

W. Donders,

Canadian Canners Ltd.,
1101 Walkers Line,
Burlington, Ontario.

" General Foods Ltd.,
Research Dept.,
520 William St.,
Cobourg, Ont.

Central Food Technological
Research Institute,
Mysore 2A, India.

-Massey University,
Food Technology,
Palmerston North,
New Zealand.

Navimor .

Foreign Trade Enterprises,
Matejka 6, Gdansk, Wrzenszsz,
Poland.

The University of Alberta,
School of Household Economics,

- Room B22,
- Edmonton, Alta.

T6G 2H1

State Stores Board,
50 Margaret Street,
Brisbane, Queensland,
Australia.,

Strojimport

Foreign Trade Co. Ltd.,
Vinohradska 185, Praha 3,
Czechoslovakia

Agriculture Canada, -
Research Station,.
P.0. Box 20280,
Fredericton, N.B.

‘E3B .4Z7.

Del Monte Corporation,
San Francisco.

Dept. of Fisheries & Environment,

. Fisheries § Marine Service,

501 University Crescent,
Winnipeg, Manitoba

" R3T 2N6.



