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Design

Calibrating has become an increasingly important part of the verification process
at 10T especially in force measuring devices such as dynamometers. Calibration allows
for the verification and correction factors to compensate for the constraintsin the design,
fabrication, and assembly process. The calibration post will enable the facilities
technicians to not only calibrate sensors quickly and easily, but also allow them to
perform more basic checks such as sign convention and sensor operation.

Thereis an existing drag post that has been is use for many years. It allows
weight up to 100kg to be loaded. Because there is no means of adjusting the alignment
under full load, the drag post must being aligned with a small weight of 20kg. This
weight is placed on the weight pan and aline level put on the wirerope. Thereisasdlot
with bolts, which is used to tighten the pulley when the height is correct, because the
bolts are just snug the wire ropeisraised or lowered by the use of a 20kg weight as a
hammer. With the post now aligned with the 20kg preload, the other 60-70kg are added
and thus the alignment changes. This now becomes and iterative process.

Needed is apost that could be fully loaded and aligned vertically and horizontally
without the use of a 20kg weight. This adjustment had to be accurate and enable a
locking mechanism. A design concept of THK 35 Linear rails and cars, and a %6 Acme
lead screw for the vertical axis, and 1/2-13 Threaded rod for the horizontal axis.

The height had to be adjustable from 14” (355mm) to 37.5” (952mm) above the
water. For those applications that require the post to be submerged a 25" (635mm)
extension was designed and fabricated. The horizontal adjustment wasto be +- 4.25”
(1208mm).
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of glass-filled nylon for impact resistance, these crank handles also feature adjustability. To operate,
10 disengage from internal gear teeth, rotate to desired position, and release handle to en%age
Ml have a threaded hole. Handles are black and have a temperature range of 14° to 248° F.

—— With Fold-Away —

— With Revolving Handle — Revolving Handle

(A) ©) Each  (C) Each
LT 2.68"......... 6128K4 ... $16.66
L1T7 . 2.68”. 6128K5..... 16.66
2"-13 .0.78 .2.05"...... 4.84"....3. 3.54" ... 6129K6 ... 22.74 With Fold-Away Revolving Handle
Steel Crank Handles -

Providing the ultimate in strength and durability, these one-piece forged steel handles are unfinished.
Choose from a solid hub and a hub with a square through hole.

r With Solid Hub - - With Unthreaded Through Hole -
(A) (B) Each

Hub Dia. Hole Size, sq.
1
11he"”..

Each

$22.95
. 26.64

$40.32
. 40.98

118" . 29.76 . 47.74
11/a”. . 36.76 54.33
1" . 48.78 68.07
13", . 6227 83.69

196" . . 77.83

e 101.98
134" ... 114.81

142.93

With Solid Hub

Steel Ratchet Crank Handles 4b-

Combination ratchet arm and revolving crank handles make machinery adjustment faster, easier, and safer.
Reversing control allows you to quickly reverse cranking direction. Ratchet arm is steel with a black powder-
coated finish. The revolving handle is black phenolic and has a maximum temperature of 350° F.

With Unthreaded With Unthreaded With Unthreaded

Hole Square Through Hole Hex Through Hole Round Through Holex
Dia. (A) (B) (C) Each Each Each
417/52"... 6393K11 .. ..$48.73

48.73 ©393K13......$48.73
- ) 88.90 _
e 41773 6393K15 48.73 6393K16.. 48.73
L 41316". 6393K52 8890 .~
. 4196". 6393K53 88.90 6393K55........ 88.90
413" 6393K42 9961 L
AT ____ 6393K56.. 88.90
L 41316”. 5393K45 99.61

P AE . ___ '6393K48.... 09.61
* Have ANSI standard keyways (see page 1075).

Reversing
Control

Aluminum Crank Handles 4

The black powder-coated finish on these

handles prevents oxidation. All have unthreaded
through holes. The revolving handle is black phe-
nolic with a temperature range of -4°to +212° F.

Hole Dia. (A) (B) (C) Each
With Revolving Handle
3" ... 0.94”..3.49”..2.50” .. 6473K76..$22.14

2" 1.10”..4.38”..3.14” . 6473K77.. 23.97
g . .1.34".5.477..3.77".. 6473K78.. 29.35
¥a” .. .1.50”..6.85”..3.90".. 6473K55.. 33.14
With Fold-Away Revolving Handle

12" 1.107..4.28”..3.73" . 6473K91.. 49.77
a” .. . 5.47" 4.54" 6473K92.. 56.40
34" . ..6.85”.4.67"..6473K56.. 58.00

With Fold-Away
Revolving Handle

Steel Balanced Crank Handles %

Even weight distribution keeps these handles
in position after you release them. They're ma-
chined from solid steel and polished to a high lus-
ter. The center ball is used to mount the handle
and has a /4" dia. starter hole so you can custom-
ize for your mounting requirement.

— With Stationary —

r— With Revolving —

Handle Handle

A B (D (© Each (C) Each
37 .2V 6035K11..$26.09 ..
. 25/37" . 6035K12.. 39.04 21316”.6036K11..$58.43
213h16” .6035K13.. 41.95 274"...6036K12.. 57.73
.3%".....6035K15.. 55.47 4/3"..6036K14.. 61.57
334"....6035K17.. 74.63 43"..6036K16.. 85.66

Pull Cord Starter Handle

Replace broken or worn pull cords on machinery and
tools. Handle is sturdy black PVC and attached to 80" of
1/g" dia. nylon cord. Handle is 34" Ht. x 212" Wd.x 2'%" Dp.

928B5KT ... Each $5.00

choose these extra-rugged handles. Hub and
arm have a baked aluminum finish; the revolving
handle is chrome-plated steel. Hub has an un-
threaded square through hole.

Hole

Size,

sq. (A) (B) ©) Each
She"..... 130" ... . 47he" ... 27" ... 60BYK15.. $67.25

Sfg” ... 113he"....5%6" .....331/32"...6089K16... 78.27
Vhe" ... 11%h6"....6%6" .....331/32".. 6089K17... 89.54
Yo" .. 21he" ... T%32" ... 47/32" ...6088K18... 77.11

Malleable Iron Crank Handles EQB-

For maximum leverage and holding power,

andles

2-piece solid stainless steel, these
1 handles don't have any seams or
rt and contaminants so they're ideal
d food processing applications. All
d through holes, plus a starter hole
sIke hub for a set screw or pin.

Startdr
Hole Dia.

(R) (B) ©)

302 Stainless Steel 4
nk

6336K7......

Galvanized Steel Crank Handles f&»

with Set Screws

Two set screws and an unthreaded
through hole allow positive locking. These
unfinished handles are commonly used for
controllin%\ldampers. Slot opening is 2"
Lg.x%he” Wd. Set screws are "/a"x 1",

Hole Dia. (A) (B) Each

316" ... 6149K2. $8.86
....3%6" ....6149K5..10.07
...... 316" ....6149K7 .. 9.05

McMASTER-CARR
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Ball Screws, End Blocks, and Ball

—A—

Ball Screw

foot. Rockwell hardness is C56. Temperature range is

+300° F. Use only with ball nuts that have the same diameter and

screw lead. Please specify the screw length you
whole inches up to the maximum length listed below.

Ball nuts are made of heat-treated alloy steel with a black-oxide finish.

End Mounting Block

Ball screws are made of induction-hardened AISI 4150 alloy steel.
They have right-hand threads. Screw lead accuracy is +0.004” per

Nuts

Round Ball Nut

Rockwell hardness
same diameter and
-65° to

need in

| N|= Squére Ball Nut with Flange

is C56. Use only with ball screws that have the
screw lead. Temperature range is -65° to +300° F.

Choose ball nuts with or without a flanged end.
End mounting blocks support a ball screw with angular bearings
that eliminate wobble. Made of steel. Each includes bearings, replace-

able seals, a locknut, and a washer. Note: Ball screw ends need to be

Ball Screws ]

machined before installing in an end mounting block.

e —— I End Mounting Blocks !
Screw Screw Load Max. Dia. Ctr.-to- Ctr.-to- Dia.
Dia. Lead Cap., Ibs. Screw Lg. Per Inch (C) (D) Ctr. () Ctr. (F) (G) Each
3. . 48" ... ...$2.09 O . . .
1" . 279 . 23f54”.... 2", ...60755K12.$228.11
/8" ... 1.27 Vhe".... 19/2"...21/a". ..60755K13.. 316.54
s ... 2.00 31/"..... 23%es” .17/ ... V932" . 23/s". ..60755K14 .. 295.07
34" .. .21 3. 2%%s” TR ... 19/32"....23/s" ..60755K14.. 295.07
17 272 415" 284" ... 224" ... 25/32"....31/4" ..60755K15.. 366.40
17 ... 2.89 415" 230" ... 22 es" ... 25/32"...3Va". ..60755K15.. 366.40
17, L2720 4 224" ... 25/32"... 34", ...60755K15 .. 366.40
11" . 4.43 . 6364”434 ...B0755K16.. 489.86
11" . 417 e %" A" ..60755K16.. 489.86
15" .. 4.44 . 6354” . 43/s". ..60755K17 .. 424.47
2'/a” ... 8.23 . ...6%8". ...60755K18..1001.80
214" .. 8.20 81/"..... 55" ... 452" ... 125/32"....65/" ...60755K18..1001.80
— Ball Nuts 1T Ball Nuts with Flange —
Screw Screw Lg. Thread Dia. Dia. Bolt
Dia. Lead (H ) (K) Each (1) M) (N) Circle (P) Each
Round Ball Nuts
3" i V" 34" Dia. ........ 0.664"-32 ...5966K14... $74.88  0.177” ..$111.48
3" 15h6” Dia .1.173"-18 ...5966K37.... 36.20 0.281". .. 65.69
2 ... 15he" Dia 14”18 ... 5966K42...172.46  0.281". ... 199.95
" ... 158" Dia. 19%6"-18..... 5966K43... 195.46  0.266". .. 220.26
11" 23/32" Dia 131/3"-18....5966K18.... 235.11  0.397".
1" 25/¢" Dia. 2.36"-18......5966K34.... 265.78  0.531".
24" 3%g” Dia. .3.137"-12 ...58966K19.... 561.36  0.656".
2" ... 3% Dia. ........3.137"-12 ...5966K77... 807.63  0.656"
Square Ball Nuts
V2" i 17 x12Ves” .. 15h6”-16....5966K15.... 155.65  0.266".......23%4" ........0.
17 x1/"... 1%he"-16...5966K16... 23.85 0.266" ... 23%4" ..
112" x 21%/g4"....1%6"-18...... 5366K17... 38.64 0.266"... 3"
5966K74... 99.66 0.266" ... KU/ .
5966K167..257.40 0.531”.....47%h¢" ....... 1.

Corrosion-Resistant Ball Screws and Nuts

Ball screws and ball nuts are made of Type 17-4 stainless steel, ex-
cept for 6641K32 and K42, which are nickel-plated alloy steel. All are
suitable for use in harsh environments. Rockwell hardness is C40-C45
for Type 17-4 stainless steel and C58-C60 for nickel-plated alloy steel.
Temperature range is -65° to +300° F. Use ball screws and ball nuts

with the same diameter and screw lead.

Ball screws are induction hardened and have right-hand threads.

Screw lead accuracy is +0.004” per foot. They can be used with the  Ball Screw Ball Nut
steel end mounting blocks listed above. Ball nuts are square style, un-
less noted.

Load — Ball Screws — — Ball Nuts —— —— Ball Nuts with Carbon Steel Flanges —
Screw Screw Cap. Screw Lg. Threa Dia. ia. olt
Dia. Lead Ibs. Lg. Each (Ig) (K) Each (1) (M) (N) Circle (P) Each
" /" .$7295 17 .75”...0.664"-32..6641K9A $155.77 0.177”..1'%2"....0.270"...1.240"...6641K21..$191.49
Yo" ... " 138.60 1”.......0.75"..0.664"-32 .6641KSA 155.77 0.177"..11952"...0.270"...1.240"..6641K21.. 191.49
LR 88.16  1.875”.1".. 6641K32. 251.60 0.266”..21932"...0.530"...2,093"...6641K42.. 288.09
LR 176.30 1.875".. 6641K32. 251.60 0.266"..2192"...0.530”..2.093" .. 6641K42.. 288.09
LR 220.37  1.875".. 6641K32. 251.60 0.266"..2'9%2"...0.530”..2.093".. 6641K42.. 288.09
5" ... 1%64" ... 815....24" ... . 112,47 1.7107... 6641K12A 139.82 0.266"..21932"...0.530"...2.090”...6641K23.. 175.54
56" ... "%4" ... 815......48" . 22493 17107 6641K12A 139.82 0.266"..2'952"...0.530"...2.090"...6641K23.. 175.54
5" ... 1%e4” ... 815, ....6641K8.281.16  1.710"... 6641K12A 139.82 0.266"..2'92"...0.530”...2.090".. 6641K23.. 175.54
A Round style. )
McMASTER-CARR 1009



National Research Council
Canada

Conseil national de recherches
Canada

Page 1 of 1

Institute for Marine Institut de dynamique To be Assigned by Finance & Supply
Dynamics marine Order Number: ___4193
IMPORTANT
. e This number must appear on invoices, B/L, packing lists,
IMD Purchase ReqUISltlon carresnondence and autside containers.
Project Code or Name: 421017 Ship To: | Kerwin Place Place Kerwin
. P.0. Box 12093 C.P. 12093
Start Date (If Serwces): Postal Station A Station postale A
Completion or Date Req'd: 11-Apr-01 St. John's Newfoundland St-Jean, Terre-Neuve
A1B 3T5 A1B 3T5
Supplier: Advanced Motion & Control Systems Ltd. Fax:(709) 772-2462 Telecopieur: (709) 772-2462
Address: 9-56 Churchill Drive D
. 5, }iﬁ IMD is located on Memorial University's campus on Sandpits Rd. off Arctic
Bame’ ON ¢ - i Ave (between the Engineering Building and the smoke stack). Deliveries
L4N 8ZS are only accepted at Door Number 3 between 8:30am - 1:00pm and
1:30pm - 4:30pm Monday to Friday.
Telephone: 705 726-2260 Fax: 705 726-5829
Contact: Brett Taplin Y Ship Via: Air
Item No. Description L;g;tuzf Quantity Unit Cost Total Cost
1 HSR 35 HBSS THK linear rail bearing block (car) ea 1.00 290.50 290.50
Quotation Ref. # 96379
Receiving Inspection Level: A B C D Service Sub-Total 290.50
Confirmed Order: Yes No Freight
Taxes Included in Sub-Total: Yes No N/A Tax Rate 15.00%
Freight Included in Sub-Total: Yes No X N/A Taxes 43.58
Total 334.08

Special Instructions:

1. [Ifa Level D inspection is identified above, this means that IMD and/or its client will be inspecting the goods at the vendor's site. If appropriate info is not included with this

form, please contact the undersigned.

2. When specified, please provide certification, e.g. Mill Certificate, Calibration Certificate or MSDS.
3. IMD reserves the right to refuse all orders that do not contain packing slips/invoices and/or do not make reference to the Order Number specified above.
4. This document contains the following attachments or references, e.g. drawing numbers.

Notes/Remarks: Req2AdvancedMotion_4_2

Requested by: Scott Reid

Approved by:

Date: 02-Apr-01

Date:

NRC/IMD Rev#2/May6/99




' Factory Automation Products

Att'y: TRENT SLADE
Apr /30 04

[ QUOTATION
[ ] CCNFIRMATION

e e e e e o B T o e T T e e e M AW EL EM O T L A IS A RS S s M EE E e T S
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Customerx:

NATIONAL RESEARCH COUNCIL (INS
INSTITUTE FOR MARINE DYNAMICS
KERWIN PLACE, P.O BOX 12093

ADVANCED MOTION & CONTROLS LT,
26 Saunders Road, Barrle, Ontario L4N 9A8

Phone: 705-726-2260 Fax: 705-726-5829

Toll Free: 1-800-461-5678

www.advancedmotion.com

Barrie - Calgary - Kingston - Mississauga - Montreal . Watarloo

Page: 1

hkhkwkrEEAREFIRRAR AR I AT LT TR R AR

REFERENCE NUMBER: 148427
Fkkkdedk vk ek k kR E R Rk Rk T K EE A

[ et — X X ]
EESSESSE T T T I I N EEEme e e e e T EmEE T —

Ship to location:

NATIONAL RESEARCH COUNCIL (INS
INSTITUTE FOR MARINE DYNAMICS
KERWIN PLACE, P.O BOX 120893

MUN CAMPUS MUN CAMPUS
ST.JOEN'S, NF ST.JOHN'S, NF
AlB 375 AlB 3T5
ORDER # DATE PURCHASE ORDER # EXP.SHIP DATE SHIP VIia
148427 hApr 30 06 QUOTATION PUROCLATOR PPD & CHG
QTY ITEM NUMBER DESCRIPTION PRICE UNIT EXTENDED
1 -THR---------- - =->HSR30LB2SSM+1000LM 1,763.2353 EA 1,763.23
OR
1 -THK---======-»- S>HSR35LB2SSM+1000LM 2,351.470¢6 EA 2,351.47

DELIVERY ON EITHER OPTION IS 3-4 WEEKS. THANK YOU!

U NI ————— R il il R e e B e e B

v m e mm o re W Y = o T o e o= e e e A Em Em . W E R W Tm e o — R R W Y EM R M EE W W - m m mm m e e MR IR o o e S — = =

Terms :MET 30\DAYS FOB Ship point. Quotations are valid for 30 days.
Quoted by: E Shipping instructions:

Signature:

o
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