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Background:

« Sierra Nevada Corporation’s ISR, Aviation,
and Security (SNC IAS) division needs a SNC’s Current Method
better way of measuring the weight and CG
of their Intelligence, Surveillance, and
Reconnaissance (ISR) pods.

Lift Strap ..-oad Cell

Inclinometer

Motivation: SNC Forkiift

« Effective: Current method of finding weight '

and CG is challenging.
« Safety: ISR Pods and Engineers are at risk
with current method.
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Pod Cradle
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1. Measure the weight and CG location of SNC ISR Pods to an
accuracy of ¥0.1% and *0.1 inch, respectively.

2. Be able to use WASP for pods weighing up to 2000 Ibs.

3. Be able to accomodate pods with 14-inch and 30-inch lug
spacing configurations.

4. Develop a measurement procedure for WASP that is feasible for
SNC test engineers (30-minute test duration, 2 engineers)
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Concept of Operations

Overview

Transportation
&
Maneuverability

1) Pod
mounted to
WASP and
lifted from

cradle

6) Pod
lowered
into cradle

2) WASP
weighs pod,
records
measurements

5) GUI
computes

total weight,
CG
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3) WASP tilts
pod, records
[ EERNEENS

4) WASP
returns pod to
flat
configuration
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http://www.youtube.com/watch?v=WqUgKoF3ZwU
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Functional Block Diagram e X

LEGEND WASP
Frame Electronics &
L9 i Software
Carriage |« > Mounting |- i > Chain Hoist
Commercial | |CU Designed Interface Bl Data
Parts Parts 7 »  Aquisition
System
SNC Provided /
Parts ‘
A4
User Operation——>» N S SNC
Sliding Carriage Sliding Structural I-Beams Computer
Interface
Mechanical———> \
Y
Electrical/Software—>
7 T I GuI
Tilti :
I—-> Lug Mounts >/ Inner Testbed ;('I"g: Outer Testbed <> Te“s(':‘;’l‘lémd <
e
ISR Pod
I Test Bed
) caser Forklift Slots
ISR Pod Cradle Wheels
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Critical Project Elements

Description
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Overview

E1

E2

E3

E4

E5

All static possible loading must be handled by the frame. It must be portable and support
at least 2000 Ibs.

WASP should rigidly interface with lugs for all pod types.

WASP must be capable of weight measurements with £0.1% of true value;
CG measurements within £0.1" of true value.

Testing procedures for weight and CG calculations must be well-developed.

Since heavy loads are involved, both the pods and WASP operators should be safe from
harm.

FR3, FR4

FR3

FR1, FR2

FRS

FRS
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Redesign of Tilt Stopping Method

Rod-Based Hard Stops Cable-Shackle System
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Requires fine control of chain hoist
Additional steps for test conductors
Potential pinching hazard

Permanently attached

Saves testing time

Test conductors kept at a safe
distance during all dynamic states

Project Updates
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Lug Mount Tensile Test

DR 3.1: WASP shall support pods of 2000 Ibs with a FOS of 2.0 to make safe and accurate measurements

e Objective:
o 2000 Ib lug mount identified as critical component: FOS
3.0 (SolidWorks FEA model)
o Quantify useable strength of this component
e Plan:
o Testlug assembly to failure using Electromechanical
MTS machine
e Measurements:
o Yield and failure load using MTS software

; ; El hanical
o Identify exact failure mode of the complex geometry diboshalaies
e Pass Criteria:
o FOS>20

o  Verify/modify FEA model

Project Updates 12
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Spring Semester Timeline
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WASP January February March April May
Task Duration Margin Planned Actual Planned  Deadline Actual
(weeks)  (weeks) Start Date Start Date End Date Date End Date | weekor 111 118 1225 n 28 215 2222 3N 3B 315 322 329 45 412 419 426 53 510
L i i Legend
Build Connectors to DAQ for Test 1 1 11125 1211 122 1219 1211 Test-Specmc Code and i 0 Maestone
Build Cable Hamesses s 1 1125 121 129 25 User Interface Lighter Shade = Margin
Build Connectors o Load Cells 15 1 2 211 218 Task In Progress
Test Specific Codes 10 1 1028 1028 a2 329
User interface Code 10 2 1028 10728 4an2 426
_ GitRepostory 123 an2 )
E&S System Manual 2 3 "8 an2 )
Manufacturing
Preliminary Materials Ordering/Shipping 4 1 1214 1214 "m ne e | Structure
Secondary Materials Ordering/Shipping 2 1 25 128 28 215
Training 1 1 20 28 05
Manufacturing Parts 4 2 ) 215 an
Assembly 2 2 28 02 m
Manufacturing Completed 7 mns 8 £
Last Machining Day | I | w2
Component
Setup E&S Sufe for Functionalty Test  0.25 025 122 121 123 1215 121 = Testin rv
E&S Functionality 1 0s 125 12n 1212 12118 2n g
Load Cell Characterization Test 1 1 28 215 2122 | Subsystem and . |
Lug Mount Tensile Test 1 05 28 2ns 218 System Testing
Setup WASP for Structural Test 05 0s a8 am s
Structural Test 1 1 s 2 329 I (w]
Analysis Test 1 1 2 415 an2 T o
WASP Operational Test 2 1 2 s ) z
WASP Full Integration for Delivery 05 05 426 a9 s 3
s
Update MCS with Load Cell Data 05 0s 15 218 222 o
Load Cell Charactentzation 1 05 218 222 225 [72])
Stress Extrapolation 1 05 2 ane 2 <
WASP Error Characterization 2 ' an2 a8 53 (2]
Finalized Budget + Approval 5 0s 14 14 128 1212 12n4
MSR Siides 2 ms | we o an _
MsR I [ I I [ o | i
o e ] T EEEE
™R l I [ o | O
AIAA Canference Paper 4 ' 0 3n 38 _
Symposium | e Q Qo
Spring Final Review 5 1 8 4n2 426 ()
Project Final Report 5 2 s an2 426 ()
Safety Guidelines Document 4 18 1" "% 27 ) 1] I '
User Procedure Document 12 3 we an2 53 7
WASP Delivery to SNC | 53

Schedule

(} Legend

Milestone
Lighter Shade = Margin
Task In Progress
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Spring Semester Timeline - Critical Path
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WASP January February March April May
Task Duration  Margin  Planned  Actual  Planned Deadline  Actual
(weeks)  (weeks) Start Date Start Date End Date Date End Date | weekot 1/11 118 125 n 8 2015 2222 3N 38 315 322 329 45 412 419 4/26 53 510
Legend
! 3 vas_vn w3 wewn User Interface - 0 e
1 11 " 1 Lighter =
15 1 n 2m 218 ftware Task In Progress
10 1 1028 1028 322 329
10 2 128 1028 an2 428
123 an2 53
12 3 ne 4n2 s3 I - I ([
Manufacturing
Preliminary Materials Ordering/Shipping 4 1 1214 12114 1" ne e | Structure
Secondary Malerials Ordering/Shipping 2 1 1125 1128 28 s
Training 1 1 2 28 05
Manufacturing Parts 4 2 ne s n
Assembly 2 2 E) w2 s
Manutacturing Completed 7 "8 ) s
Last Machining Day vz
Setup E&S Sude for Functionally Test  0.25 025 122 12n 123 1215 121
E&S Funclionality 1 0s 1215 12n 1212 1218 121
Load Cell Characterization Test 1 1 28 2ns 222
Lug Mount Tensile Test 1 05 28 215 218
Setup WASP for Structural Test 05 0s ¥ am s - SVSt,em s
Structural Test 1 1 s 2 29 | Testi ng
Analysis Test 1 1 329 415 2 1 | g
WASP Operational Test 2 1 2 e 3 =
WASP Full Integration for Delivery 05 05 426 429 sa g
3
Updale MCS with Load Cell Data 05 05 215 218 222 =
Load Cell Charactertzation 1 05 28 22 225 °
Stress Extrapolation 1 05 an2 4ne w22 w
WASP Error Characterization 2 1 2 a6 53 g
Finalized Budget + Approval 5 05 14 1" 1289 12114
MSR Siides 2 "e e 2n _
MSR ]
TRR Stides 3 1 n 222 EEE=
TRR I N2
AIAA Canference Paper 4 1 0 3n _
Symposium 0 C’
Spring Final Review 5 1 v an2 [
Project Final Report 5 2 ¥ an2 o
Safety Guidelines Document 4 1 " "e 1217 v
User Procedure Document 12 3 ) an2

WASP Delivery to SNC

Schedule

(} Legend

Milestone
Lighter Shade = Margin
Task In Progress
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Structural Manufacturing - Scope wr I

Job-Shop Model (2/15) Team-Manufactured (2/15) COTS (2/5)

Lug pins Process CM Chain Hoist
Lug mounts (tops and bottoms) Beams (x 17) CM Hoist Trolley
Plastic sliding plates Band Saw Axle bearings
Pinned sliding interface plates Angle Grinder All fasteners (bolts, nuts,
washers, COTS pins)
Cleats for legs and sliding interface Milling Machine
beams

Axles and support blocks

Band Saw
Force sensor attachment blocks and

screws Milling Machine

Expected Time

Pin housings Forklift slots (x 2)

Shackle attachment blocks Band Saw/Plasma Cut

MTS-Force sensor attachment bar Welding Torch

Manufacturing: Structure

17
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Assemble Segments Assemble WASP Attach Additional
of WASP Frame from Segments Components

Structural Manufacturing - Assembly Plan

Manufacturing: Structure
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Structural Manufacturing - Assembly Plan

Assemble WASP Frame from Segments

Attach Legs to Insert Attach Bottom Tighten Frame Align Testbed Bolt and Weld
H-Frame Sliding Supports to Connection with Sliding on Sensor
Loosely Interface Legs Loosely Points Interface Attachments

Manufacturing: Structure 19




Completed:

Raw Material delivered

COTS Parts delivered*
Parts submitted (23)

Parts completed (8)

* shackles expected delivery 2/5

Manufacturing: Structure

Parts SmeItted - Not pictured: 2000-Ib Lug Mount Bottoms

Leg Cleat Sliding

Cleats for sliding interface Interface Plates
Tilting Mechanism Axle

Sliding Interface Plates
Lug Mount Top
TP Lug Mount Top
Leg Bottom Mounting Plates
100 Ib Lug Mount Bottoms
1000 Ib Lug Mount Bottoms
2000 Ib Lug Mount Bottoms
TP Lug Mount Bottoms
100 Ib Lug Pins
1000 Ib Lug Pins
2000 Ib Lug Pins
Tilting Mechanism Block
Force sensor attachment blocks - testbed side

2000-lb Lug Pins

Force sensor attachment blocks - sliding interface
side

Outer pin houses
Inner pin houses
Double-threaded screws for force sensors
Sliding plate flush with I-beam cross section
Sliding plate that runs along the length of the

Lug Mount Top

TP Lug Mount Top

I-beam
Shackle Blocks Leg Bottom
Mount Plates
3”x3”

s ([0
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hN

Structural Manufacturing - Current Status

20



Beam weld preparation

Cutting beams to length

Manufacturing: Structure

WASP ;
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Structural Manufacturing - Current Status

Parts In Progress:

Tilting Mechanism Axle
100 Ib Lug Mount Bottoms
1000 Ib Lug Mount Bottoms
TP Lug Mount Bottoms
100 Ib Lug Pins
1000 Ib Lug Pins
Tilting Mechanism Block
Force sensor attachment blocks - testbed side
Force sensor attachment blocks - sliding interface
side
Outer pin houses
Inner pin houses
Double-threaded screws for force sensors
Sliding plate flush with I-beam cross section

Sliding plate that runs along the length of the
I-beam

Shackle Blocks

ECD: February 15th

Manufacturing: Structure

Future Work:

Team Manufacturing (135 person-hours)
e Beams
e Legs
e  Forklift Slots

ECD: February 15th

Subassemblies (140 person-hours)
e Sliding Interface/Testbed

ECD: February 22nd

Final Assembly (130 person-hours)
e  Outer frame
e Load
e Integration

ECD: March 8th

ECDs based on time estimates for each task vs. 93 person- hour
scheduled work week

22



Electrical Manufacturing - Overview

Off-the-Shelf Components
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DSUB-37 Connector [17] DSUB-37 Backshell [18] NI cDAQ 9171 [15]

y
Strain Gauges [11]  4-pin Connectors [19] [20]

Require Fabrication

1.  DAQ Harness (DSUB-37 to 4-pin Male Connectors)
2. Instrument Connectors (4-pin Female Connectors)

DAQ and Load Cells Electrical Schematic

DAQ HARNESS

NI 9237 DAQ

.______________,
I
X

1
1
1
1
1
1
1
1
e 1
1
1
1
1
1
1
1
1

g3

INSTRUMENT . available connection
CONNECTORS for 4th strain gauge

Manufacturing:

Electronics

@
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Electrical Manufacturing - Status war /N

Electrical Hardware Harnessing

Electrical Hours to Completion
Items Complete Date

Electrical ltems

Omega LC103B

Har?égses 2 February 8th

Wyler Clinotronic Plus
NI 9237 DAQ Load Cel 15 February 8th

Harness
NI cDAQ 9171 .

Stﬁg‘rrizzge 0.5 March 15th

DSUB-37 Connector/

Backshell

Completion

Strain Gauges
Complete

4-pin Connector

Manufacturing: Electronics

In-progress

24



Software Manufacturing - Overview

Software Items Deliverables

Git Repository Setup

Flowcharts

Load Cell Characterization (LCC)
Script

Structural Integrity (SI) Script

Accuracy Script

User (GUI) Script

System Accreditation (SA) Script

Manufacturing: Software

LCC

Data Collection
Data Fitting

Characterize

Si Analysis

Data Collection Data Collection
Data Cleaning Data Cleaning

Stress Analysis Wt & CG Calc
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GUI
Troubleshoot
Integration

Organization

Characterization

Integration

Data Collection
Wt. & CG Calc

Troubleshoot

25



Software Manufacturing - Status

Software Item

Git Repository Setup

Load Cell Characterization
(LCC) Script

Structural Integrity (SI) Script

Accuracy Script

User (GUI) Script

System Accreditation (SA)
Script

Manufacturing: Software

Status

Completed

Flowchart:
Script:

Flowchart:
Script:

Flowchart:
Script:

Flowchart:
Script:

Flowchart:
Script:

Assigned
Engineers

Hours to
Complete

Completion
Date

January 24th

Sam/Bailey 6 February 8th
Sam/Bailey 8 March 15th
Emma/Sam 15 March 29th
Bailey/Ansh 18 April 12th

. 30 .
Ansh/Bailey April 12th

Completion

Complete

In-progress

26
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Budget Review

Remaining

Future Expenses

o T gost

$883.92 (17.7%)

Welding gas $75
: I Future Expenses
Strain gauges $133 + shipping $308.00
Safety Placards $100 ’

Anticipated Margins

I

A36 I-Beam - 10’ (Length of longest beam) $165
A36 Square Tube - 8’ (Length of one leg) $50
A36 Bar $50

Extra Fasteners $50
Improvements (Caster wheels) $350

Total: $615

WASP

o @
a0
hN

Expenses

$3808.08

28



o @
rrd ‘s
WASP } \\\

SNC Team:
Becky Vander Hoeven, Gary Hutton, Stephen McLaughlin, Jon Matula, AJ Olson

Advisory Board Members and AES Faculty:

Dr. Allison Anderson, Lara Buri, Dr. Donna Gerren, Camilla Hallin,
Professor Bobby Hodgkinson, Dr. Jelliffe Jackson, Dr. Francisco Lopez Jimenez,
Professor Matt Rhode, Professor Trudy Schwartz,

Dr. Zachary Sunberg, Dr. Kathryn Wingate

MSR Reviewers:

Lara Buri, Dr. Francisco Lopez Jimenez

Thank you to everyone who supported the WASP Team!

Budget 29
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person shift, you need to find someone to cover your spot

WASP [ \
Master Schedule
Monday Tuesday Wednesday Thursday Friday
Person 1 | Person 2 | Person 3 | Person 1 Person 2 Person 3 | Person 1 Person2 | Person3 | Person1 | Person2 | Person 3| Person 1 | Person 2 | Person 3

9:00 Maddie Adam Emma Maddie Adam Maddie Adam Emma Adam
9:30 Maddie Adam Emma Maddie Adam Maddie Adam Emma Adam
10:00 Maddie Adam Emma Maddie Adam Maddie Adam Emma Adam Aidan
10:30 Maddie Adam Emma Maddie Adam Maddie Adam Emma Adam Aidan
11:00 Maddie Foster Adam Emma Maddie Adam Adam Foster Emma Adam Aidan Foster Aidan
11:30 Maddie Foster Adam Emma Maddie Adam Adam Foster Emma Adam Aidan Foster Aidan Emma
12:00 Aidan Foster Adam Emma Maddie Aidan Adam Foster Emma Maddie Aidan Foster Aidan Emma
12:30 Aidan Foster Adam Aidan Maddie Aidan Adam Foster Maddie Aidan Foster Aidan Emma
1:00 Aidan Maddie Foster Foster Maddie Aidan Foster Aidan Emma
1:30 Aidan Maddie Foster Foster Maddie Aidan
2:00 Aidan Parker Ansh Ansh Foster Aidan Ansh Parker Foster Maddie Ansh
2:30 Aidan Parker Ansh Ansh Foster Aidan Ansh Parker Foster Ansh Parker Aidan
3:00 Maddie Parker Ansh Parker Ansh Foster Emma Ansh Parker Foster Parker Ansh Parker Aidan
3:30 Maddie Parker Ansh Parker Ansh Foster Emma Ansh Parker Foster Parker Ansh Parker Aidan
4:00 Maddie Parker Ansh Parker Matt Foster Emma Ansh Parker Foster Parker Matt Parker Aidan
4:30 Maddie Parker Ansh Parker Matt Foster Emma Ansh Parker Foster Parker Matt Parker Aidan

Name |[Default setting, what you are scheduled for Allowed Number of Call Out Hours for This Week:
Key': Name [To indicate that you can make your scheduled shift

Name [To indicate that you can't make your scheduled shift There should always be at least two people on a shift. If you call out of a 3

Name [To indicate that you can work extra hours or fill in for someone Protocol: [person shift, you do not need to find a replacement. If you call out of a 2

35
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Job-Shop Parts: Mechanical Drawings
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020 Leg Cleat

NOTES: REVISIONS
BREAK ALL EDGES
REV, DESCRIPTION DATE
A CDRRelease 1/16/2020

3X @ .281 THRU

B 1.25—

B Updated GD&T 12/3/2020 B

2X .251 '75()%7.@. $ é
T L R R
o v o I o
v o X O
< I 2 ©
3.00— -
|_——3X @ .281 THRU
2.344 =]
1.500 —-@-
656 —A—-@-
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o v o
~N o
«© I
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DRAWN vz | 121320
A CHECKED AE | 12/3/20 | TITLE: A
Al 030 —
WO \CE DECIMAL: $001 ENGIACER:
THREE PLACE DECIMAL: $0008 | G APPR 020 LEG_CLEAT
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021 Sliding Bracket

2 1

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
A CDR Release 11/16/2020
B 2.00— 8 Updated GD&T 12/3/2020 B
L —2X @ .406 THRU
625 *4-@ {43(
L 0o—L 1 |
2X .25‘—1 l—— ‘ ‘ ‘
o wn v
N o~
3.00 — 9 @2
(o]
2.250 &
. | ——2X @ .221 THRU ALL
750 &

L0——
1.50 —

(o)
UNLESS OTHERWISE SPECIFIED: NAME | DAIE
A DIMENSIONS ARE IN INCHES DRAWN M2 | 12/3/20 A
ERANCES: -
FRACTIONAL: £ 0,005 CHECKED AE | 12/3/20 | TITLE:
0°30 ~
DECIMAL: £001 ERKARER:
THREE PLACE DECIMAL: $0005 | jFG APPR 021 SLIDING_BRACKET
INTERPRET GEOMETRIC QA
OLFAICHG FER o
AR peaesstaal SIZE [DWG. NO. REV
DO NOT SCALE DRAWING SCALE: 1:2 \WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For' i Use Only. ]

Back-up




L
AVIW?%‘

022 Tilting Axle .y

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
A CDR Release 11/16/2020
—2X @ .344 THRU ALL
B B Updated GD&T 12/3/2020 B
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| | ’
o o o
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= o
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— ‘ }
o o o
0 i
1 © ©
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UNLESS OTHERWISE SPECIFIED: NAME DAIE
A DIIENSIONS ARE ININCHES DRAWN MZ | 12/3/20 A
FRACIONAL 20002 CHECKED AE | 12320 | TITLE:
WO PACE eV 2001 | 10 APPR
THREE PLACE DECIMAL: 20002 | G APPR 022 TILTING _AXLE
INTERPRET GEOMETRIC QA
OB o
VATERIAL
1045 CARBON STEEL SHE DG e REV
A
CHROME PLATED B
DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For' i Use Only. ]
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023 Tilting Block

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
A CDR Release 11/16/2020
B B Updated GD&T 12/3/2020 B
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TWO PLACE DECIMAL: 2001 | ENC APPR
THREE PLACE DECIMAL: £0002 | e APPR 023 TILTING _BLOCK
INTERPRET GEOMETRIC QA
OLERAILCIG PR o
AR 14061 SIZE [DWG. NO. REV
A B
DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1

SOLIDWORKS i Product. For' i Use Only.




024 Sliding Plate

NOTES:
BREAK ALL EDGES ——
.é.A2 .é.AA
j B2
B | [er B3
6.00 J|r
Y B1
@Al .¢.A3
7.51
——— X

L.

A TAG | XLOC | YLOC SIZE
Al 75 .75
A2 75 5.25
A3 2.25 75 @ 20T THRL

A4 2.25 5.25
B1 1.50 1.50

B2 1.50 4.50 ® 1.047 THRU

B3 6.25 3.00

Cl 3.31 3.00 1.00 X 3.50
SOLIDWORKS Product. For i Use Only.

UNLESS OTHERWISE SPECIFIED:

Di
TOLERANC
R NAL: & -0/+ 005
ANGULAS 30

TWO PLA CIMAL: $001
THREE PLACE DECIMAL: -0/+.005

IONS ARE IN INCHES
ES:

INTERPRET GEOMETRIC
TOLERANCING PER.

MATERIAL

A36 Steel

FINSH

DO NOT SCALE DRAWING

DRAWN
CHECKED
ENG APPR
MEG APPR
Qa
COMENTS

NAME
MZ
AE

REVISIONS
REV. DESCRIPTION DATE
A CDRRelease 11/16/2020
Updated GD&T 12/3/2020

DAIE
12/3/20
12/3/20 | TITLE:

024 SLIDING_PLATE

SIZE |DWG. NO.

SCALE: 1:2 \WEIGHT:

|

REV

B

SHEET 1 OF 1

B

WASP }

X,
AVIW?%‘

42



025 Outer Plastic Sliding Plate

2

NOTES:
USE MCMASTER STOCK PN 8752K111

4X @ 221 THRU
6.00 NS D 48X82

5250 ———® @/
4.500 ——
¥2>< @ 1.047 THRU
1.500 —
7s0—-@
. | | P—
o o o o o
Hn O W O
e W N @
— o
UNLESS OTHERWISE SPECIFIED:
A DIMENSIONS ARE IN INCHES
TOLERANCES:
FRA 0005
ANGULAR: 030
TWO PLACE DECIMAL: +Q01
THREE PLACE DECIMAL: £0005
I ERPRET GEOMETRIC
TOLERANCING PER
MATERIAL
UHMW Polyethylene
filisH
DO NOT SCALE DRAWING
SOLIDWORKS i Product. For' i Use Only.

DRAWN
CHECKED
ENG APPR.
MFG APP.
QA.
COMMENTS:

NAME
Mz
AE

REVISIONS
REV. DESCRIPTION DATE
A CDR Release 11/13/2020
B Updated GD&T 12/3/2020

DATE
12/3/20
12/3/20

TITLE:

025 SLIDING_PLATE_PLASTIC_OUTER

SIZE |DWG. NO.

SCALE: 1:2 \WEIGHT:

1

REV

B

SHEET 1 OF 1

B

A

WASP /

=L
AVIW?%‘
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X,
AVIW?%‘

026 Inner Plastic Sliding Plate wean/

2 1

NOTES: REVISIONS
USE MCMASTER STOCK PN 8752K831
REV. DESCRIPTION DATE
A CDR Release 11/13/2020
B 4X @ 221 THRU B Updated GD&T 12/3/2020 B

3.00— —
2.250 —

.750 —

0 —_—  S—

UNLESS OTHERWISE SPECIFIED: NAME | DAIE

A DIMENSIONS ARE IN INCHES DRAWN M2 | 12/3/20 A
TOLERANCES:

T £ooos CHECKED AE | 1273/20 | TITLE:
TWO PLACE DECIMAL: s001 | NG APPR
THREE PLACE DECIMAL: 20005 | \MFG APPR 026 SLIDING_PLATE_PLASTIC_INNER
INTERPRET GEOMETRIC [
'olﬁ:xcwc PER T
VIATERIAL
UHMW Polyethylene SIZE |DWG. NO. REV
A B
DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For i Use Only. ]




027 Lug Mount Top

@®"
_@AI @Azé“” s
Bl

NOTES:
BREAK ALL EDGES
Y
.375——’ F
| —
X Y
TAG| 15¢ | Loc SIZE
Al | .750 [1.750
A2 [2.0001.750| @ .406 THRU
A3 [3.250(1.750
A | Bl [1.500| 750
B2 |1.500|2.750
@ .406 THRU
83 |2.500| 750 |~ U 524KE2
B4 |2.500|2.750
SOLIDWORKS Product. For

Use Only.

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN INCHES
TOLERANCES:

INTERPRET GEOMETRIC
TOLERANCING PER
MATERIAL

A36 Steel

FINSH

DO NOT SCALE DRAWING

NAME
DRAWN Mz
CHECKED AE
ENG APPR.

MFG APP.
QA.
COMMENTS:

REVISIONS
REV. DESCRIPTION DATE
A CDRRelease 11/16/2020
B Updated GD&T 12/3/2020

DAIE
12/3/20
12/3/20 | TITLE:

027 LUG_MOUNT_TOP

SIZE |DWG. NO.

SCALE: 1:2 \WEIGHT:

|

REV

B

SHEET 1 OF 1

B

WASP ;

X,
AV‘W{%‘

45



028 TP Lug Mount Top

NOTES:
BREAK ALL EDGES
’—7 4.00 ——‘
&N O o
‘—‘ }—*.375 = X
X X
TAG Loc | Loc SIZE
Al | .750 | 1.875 @ .406 THRU
A2 [2.000|1.875 @ .406 THRU
A3 |3.250|1.875 @ .406 THRU UNLESS OTHERWISE SPECIFIED: NAME
Q) 406 THRU DRIENSONEARE N CHES DRAWN M2
A B1 |1.000( .500 S D 824X 82° L o CHECKED AE

ENG APPR.

MFG APP.

@ .406 THRU
B2 |1.000|3.250|\ /' &5 ‘o4 X 82°

.406 THRU Ol o
B3 [3.000 .500 |\ ¢ ‘804 X 82° v
@ .406 THRU
B4 |3.000]|3.250|\ /"5 824 X 82° e
SOLIDWORKS i Product. For i Use Only.

|
REVISIONS
REV. DESCRIPTION DATE
A CDRRelease 11/16/2020
B Updated GD&T 12/3/2020

DAIE
12/3/20
12/3/20 | TITLE:

028 LUG_MOUNT_TOP_TP

SIZE |D

SCALE:

|

WG. NO.

1:2 \WEIGHT:

REV

B

SHEET 1 OF 1

B

WASP ;

X,
AV‘W{%‘
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Q\% VV
aat

029 100Ib Class Lug Mount Bottom I

2 ]

NOTES: REVISIONS
BREAK ALL EDGES .80 ——
' ' 2X @ 3137V .70 REV. DESCRIPTION DATE
400 __@_ _@f/ 3/8-16 UNC V¥ .70
T T A CDR Release 11/16/2020
0 ! !
| | | | B Updated GD&T 12/3/2020
B o o o B
S S S
7 0 o
1.89 —
l— R.125
1.060 —
.540
00—
o o o o
2 ¥ S
9 a9 o
UNLESS OTHERWISE SPECIFIED: NAME DAIE
A DIMENSIONS ARE IN INCHES DRAWN MZ 12/3/20 A
e CrECKED AE | 1273/20 | TITLE:
TWO PLACE DECIMAL: 2001 | ENG APPR
THREE PLACE DECIMAL 0002 | urc AR 029 LUG_MOUNT_BOTTOM_100
INTERPRET GEOMETRIC QA
rolsilesi ot o
MATERIAL
A36Steel BLIND HOLE DEPIH SPECIFEDTO SK DWG. NO. Rg/
TR SHOULDER
DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For' i Use Only. ]

Back-up



030 1000Ib Class Lug Mount Bottom

2

.640

REVISIONS
2X @ 313 ¥ .65
3/8-16 UNC ¥ .65 REV. DESCRIPTION DATE

P A CDR Relecse 11/16/2020
AT

\7|" B Updated GD&T 12/3/2020

o

1]

0
o
~0 o
[\l o
= o

| _——R.125

NOTES:
BREAK ALL EDGES
0
375
1.00
o
0—
9.
.828
1.00
1.448 —
e b
SOLIDWORKS i Product. For' i Use Only.

UNLESS OTHERWISE SPECIFIED:

030 LUG_MOUNT_BOTTOM_1K

NAME DAIE

DIMENSIONS ARE IN INCHES DRAWN MZ 12/3/20
TOLERANCES: -
FRACTIONAL: £ 0.002 CHECKED AE | 12/3/20 | TITLE:
ANGULAR: 20*30' ~ >
TWO PLACE DECIMAL: £001 ERKARER:
THREE PLACE DECIMAL: 30002 | rG APPR.
INTERPRET GEOMETRIC QA
OLERANCING PER o
NATER
AR 36 Steel SIZE [DWG. NO.
FiNiSH

DO NOT SCALE DRAWING SCALE: 1:1 |WEIGHT:

1

REV

B

SHEET 1 OF 1

B

Back-up

WASP /

=L
AVIW?%‘
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WASP } \\\

031 20001lb Class Lug Mount Bottom

2 1

NOTES: REVISIONS
BREAK ALL EDGES REV. DESCRIPTION DATE
0—— 2X @ .313 ¥ .80 A CDRRelease 11/16/2020
L —
. . 3/8-16 UNC ¥ .80
500 — -@- @(
B | | B Updated GD&T 12/3/2020 B
1.25 _| | |
© O o
o o
b 0
)
el > ]
o ]
o Lo 3|
4 ol
1.20
| —R.125
I 1.380 o
1.43
2.210 %
UNLESS OTHERWISE SPECIFIED: NAME DAIE
A DIIENSIONS ARE ININCHES DRAWN MZ | 12/3/20 A
L‘Eﬁ?uus + 0002 CHECKED AE | 12320 | TITLE:
WO PLAGE DrcwaL: 01| E1 APPR
THREE PLACE DECIMAL: 0002 | G APPR 031 LUG_MOUNT_BOTTOM_2K
INTERPRET GEOMETRIC QA.
TOLERAICIG 7 o
MATERAL (36 Steel SIZE [DWG. NO. REV
DO NOT SCALE DRAWING SCALE: 1:2 WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For' i Use Only. ]




=L
AVIW?%‘

WASP /

032 TP Lug Mount Bottom

2

NOTES: REVISIONS
BREAK ALL EDGES REV. DESCRIPTION DATE
A CDR Release 11/16/2020
J5——
B Updated GD&T 12/3/2020 B

I ]
B 375 ——-@' '@C\ 2X @ 3137V .65

| 3/8-16 UNC ¥ .65

2X @.265 THRU

o
\ 3.00—

1.000 ————-P- -B-

| |
1.500 i i |
o ~ © o
o o S
™~ o ©
i
UNLESS OTHERWISE SPECIFIED: NAME DAIE
A DIMENSIONS ARE IINCHES | DRAWN Mz 12320 A
TOLERANCES:
FRACTIONAL: $0002 CHECKED AE | 1273720 | TITLE:
ANGULAR: 20*30' ~ o
TWO PLACE DECIMAL: 2001 | ENG APPR
THREE PLACE DECIMAL: $0002 | e G APPR 032 LUG_MOUNT_BOTTOM _TP
INTERPRET GEOMETRIC QA
OUEFAICHGFeR o
e e— SIZE [DWG. NO. REV
A B

SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1

SOLIDWORKS i Product. ru12 i Use Only.
Back-up

DO NOT SCALE DRAWING




033 100lb Class Lug Pin

2

NOTES:
BREAK ALL EDGES

SCALE1:2

.120 X 45°

[ ALL 4 EDGES @ 201 THRU

38— @

/
i

0
179 —
821 ——
1.00—
3.75
3.50

UNLESS OTHERWISE SPECIFIED:

A DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTION 0002
ANGULAR: 2030
TWO PLACE DECIMAL: $001
THREE PLACE DECIMAL: #0002

INTERPRET GEOMETRIC
TOLERANCING PER.

MATERIAL

A36 Steel

FINSH

DO NOT SCALE DRAWING

SOLIDWORKS i Product. For' i Use Only.

DRAWN
CHECKED
ENG APPR.
MFG APP.
QA.
COMMENTS:

REVISIONS
REV. DESCRIPTION DATE
A CDRRelease 11/16/2020
B Updated GD&T 12/3/2020
75

| ’ O

o o

2]

NAME DAIE
Mz | 12320
AE | 12320 | TITLE:

033 LUG_PIN_100

SIZE |DWG. NO. REV
SCALE: 1:2 \WEIGHT: SHEET 1 OF 1

1

B

WASP /

=L
AVIW?%‘
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034 1000lb Class Lug Pin wasr |

2 1

NOTES: REVISIONS
BREAK ALL EDGES
% REV. DESCRIPTION DATE
A CDR Release 11/16/2020
B 8 Updated GD&T 12/3/2020 B
SCALE1:2
.255 X 45° @ .20 THRU
/_ ALL 4 EDGES
.75

C

%)
v
5 = o o
o 2 o
< <
UNLESS OTHERWISE SPECIFIED: NAME | DAIE
A DIMENSIONS ARE IN INCHES DRAWN M2 | 12/3/20 A
FRACIONAL. 20002 CHECKED AE | 12/3/20 | TITLE:
ANGULAR: 2030 N
TWO PLACE DECIMAL: 2001 | ENC APPR
HREE PLAGE DECIMAL: 0002 | e APPR 034 LUG_PIN_IK
INERPRET GEOMETRIC QA
ou;:xcwc PER o
NIATERIAL
p— SIZE [DWG. NO. REV
DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1

1

SOLIDWORKS i Product. For' i Use Only.

Back-up




035 2000Ib Class Lug Pin

2

WASP /

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
\ A CDRRelease 11/16/2020
B B Updated GD&T 12/3/2020 B
SCALE 1:2
120 X 45°
ALL 4 EDGES ® .201 THRU
— —1.00
.900 — :
50— 65 :
100 — ;
N | 1
S 2 3 g 8 °
S &2 < <

UNLESS OTHERWISE SPECIFIED:
A oM S AREININCHES | DRAWN
ANCES;

1oL ==
FRACTIONAL 0/+002 CHECKED
ANGULAR: 8030

ENG APPR.

TWO PLACE DECIMAL: $001
THREE PLACE DECIMAL: -0/+.002 | e apeR
INTERPRET GEOMETRIC QA
OLERANCHG PER: o
MATERIAL

A36 Steel
[

DO NOT SCALE DRAWING

soLl ional Product. For ional Use Only.

NAME | DAIE

Mz | 12320 A

AE | 173/20 |TITLE:

035 LUG_PIN_2K

SIZE |DWG. NO. REV
SCALE: 1:1 WEIGHT: SHEET 1 OF 1

|

=L
AVIW?%‘
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‘v;}!ﬁ{"y
036 Testbed Force Sensor Attachment Block T2

2 1

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
A CDR Release 11/16/2020

B Updated GD&T 12/3/2020 B

200— D 688 T 1.69
: 3/4-16 UNF T 1.50
\/ @ .800 X 90°, NEAR SIDE
1.000——
1]
o o o
o)
Noo—
UNLESS OTHERWISE SPECIFIED: NAME DATE
A DIMENSIONS ARE IN INCHES DRAWN MZ 12/3/20 A
oA cHeCKED AE | 1273/20 | TITLE:
vu\‘(,:vLLAc:B;gvaAL sqo),  [ENGIARRR
R PeAce Decaa 55005 [ 036 FS_BLOCK_TESTBED
INTERPRET GEOMETRIC QA
OLERAICHG PR T
AR peaesstaal SIZE [DWG. NO. REV
DO NOT SCALE DRAWING SCALE: 1:2 \WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For' i Use Only. ]

Back-up




Xy
<

037 Sliding Interface Force Sensor Attachment Block™"

2 ]

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
A CDR Release 11/16/2020
B B Updated GD&T 12/3/2020 B
@ .688 ¥ 1.69
3/4-16 UNF ¥ 1.50
\/ @ .800 X 90°, NEAR SIDE
2X .406 X .81 THRU
3.00— 3.00 —
T
2.300 ——1+
! @ 136V .42
1.500 —— 1.500 ————4=""| 8-32UNC V .42
‘ 700 ——— &}
ol A
‘ ‘ o o o
S S
o o (= 2 N
S =} =
Q o
UNLESS OTHERWISE SPECIFIED: NAME DAIE
A DIMENSIONS ARE IN INCHES DRAWN Mz 12/3/20 A
ltiiﬁ?‘i’ﬁif £0005 CHECKED AE | 12320 | TITLE:
ANGULAR: 20*30' ~ o
TWO PLACE DECIMAL: 2001 | ENG APPR
THREE PLACE DECIMAL: 20005 | G APPR 037 FS_BLOCK_SLIDING
INTERPRET GEOMETRIC QA
’;"OL.E;:I :cwc,m oM
ATERIA SIZE |DWG. NO. REV
Al 6061
A B
DO NOT SCALE DRAWING SCALE: 1:2 \WEIGHT: SHEET 1 OF 1
soLl i Product. For' i Use Only. ]

Back-up
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W.ASP } \\\

038 Outer Testbed Leveling Pin Housing

2 1

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
A CDR Release 11/16/2020
B 2.50 B Updated GD&T 12/3/2020 B
/—QX 344X .59
718—-€D &l
o v w
I N
0 ]
©
@.760 THRU
2.00
1.080 — ‘{‘g
35—
o i 1
o v o » o UNLESS OTHERWISE SPECIFIED NAME | DAIE
8 & 9N S
A - 2 o < DIMENSIONS ARE ININCHES | DRAWN M | 127320 A
&l oA ONAL £ 0005 CHECKED AE | 127320 | TITLE:
ANGULAR: 20*30' ~ o
TWO PLACE DECIMAL: 2001 | ENC APPR
THREE PLACE DECIMAL: 20005 | e APPR 038 OUTER_PIN_HOUSING
ITERPRE! GEOMETRIC an
TOLERANCING PP o
MATERIAL - SIZE | DWG. NO. REV
A B

SCALE: 1:2 \WEIGHT: SHEET 1 OF 1

Product. For' i Use Only. ]

SOLIDWORKS i
Back-up

DO NOT SCALE DRAWING




e
prrs i
WASP } \\\

039 Inner Testbed Leveling Pin Housing

2 1

NOTES: REVISIONS
BREAK ALL EDGES
REV. DESCRIPTION DATE
A CDR Release 11/16/2020
B B Updated GD&T 12/3/2020 B
2X @ .344 THRU
©

L@ .531 ¥ .160

3.00—
2,500 —— @/
2.10
.90
500 —f @
T
30— |- 5 5
n
~N
2.00 y— .760 X .96 THRU
980 ———
0 UNLESS OTHERWISE SPECIFIED: NAME DAIE
A | | DIIENSIONS ARE ININCHES DRAWN MZ | 12/3/20 A
S G e o CrECKED AE [ 127320 | TITLE:
D o ANGULAR: 2030 o,
~ o TWO PLACE DECIMAL: $001
THREE PLACE DECIMAL: 20005 | e APPR 039 INNER_PIN_HOUSING
INTERPRET GEOMETRIC QA
OLEFANCHG FER e
AR 14061 SIZE [DWG. NO. REV
A B
DO NOT SCALE DRAWING SCALE: 1:2 \WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For' i Use Only. ]

Back-up 57




043 Force Sensor Adapter Screw

2

NOTES:
USE MCMASTER STOCK PN 8924K92

—.28 X 45°

1/2-20 THREADS

.46 X 45°

3/4-16 THREADS

46 X 45°
UNLESS OTHERWISE SPECIFIED:
A DIMENSIONS ARE IN INCHES DRAWN

TOLERANCES:

2 CHECKED

ENG APPR.
THREE PLACE DECIMAL: £0005 | e APPR
INTERPRET GEOMETRIC QA
OLERANCING PER =TT
MATERIAL
1045 Steel
FilisH
DO NOT SCALE DRAWING
SOLIDWORKS Product. For i Use Only.

NAME
Mz
AE

e
prrs i
WASP } \\\

REVISIONS
REV. DESCRIPTION DATE
A CDR Release 11/13/2020
B Updated GD&T 12/3/2020 B
DATE
12/3/20
12/3/20 | TITLE: A
043 FS_ADAPTER
SIZE |DWG. NO. REV
SCALE: 1:1 WEIGHT: SHEET 1 OF 1

|

Back-up
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044 Leg Bottom Interface Plate

2

NOTES:
BREAK ALL EDGES

.38 ——

.]3ﬂ/
0 L

\(—25 X 30.00°
1

B

3.00—
2.86—
@ .53 THRU
1.50
A 14—
" f
o= o ~o
= 0 Lo
o o
soLl i Product. For' Use Only.

3.00—

REVISIONS
REV. DESCRIPTION DATE
A Manufacturing Release 1/14/21

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE ININCHES
TOLERANCES:
FRACTIONAL: 80005
ANGULAR MACHg 5%

TWO PLACE DECIMAL: $00!
THREE PLACE DECIMAL: $0.005

I ERPRET GEOMETRIC
TOLERANCING PER:
MATERIAL

A36 Steel

FINSH

DO NOT SCALE DRAWING

DRAWN

CHECKED
ENG APPR.
MFG APPR.
QA.
COMMENTS:

NAME DAIE
AE | 1/14721
Mz | 11421 | TITLE:

044 LEG BOTTOM PLATE

SIZE |DWG. NO.

SCALE: 1:1 WEIGHT:

1

REV

SHEET 1 OF 1

A

«

WASP

h\
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046 Force Sensor Bumper Bar

2 1

NOTES: REVISIONS
USE MCMASTER STOCK 470657101
REV DESCRIPTION DATE
A MSR RELEASE 1/27/21

6.63

SCALE: 1:2

4x CUT 1/4" OF MATERIAL AWAY

UNLESS OTHERWISE SPECIFIED:

REV

SHEET 1 OF 1

NAME DAIE
o o o
A =} o DRAWN AE /27
0 e
CHECKED TITLE:
w0 |ENCARRR 4
e s e FS_BUMPER
INTERPRET GEOMETRIC QA
TOLERANCING PER o
VATERIAL
AL8020 EXTRUSION SIZE |DWG. NO.
A
DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT:
SOLIDWORKS i Product. For i Use Only. ]

Back-up

WASP ;

X,
AV‘W{%‘
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047 Testbed Shackle Attachment Block

2

REVISIONS
NOTE: BREAK ALL EDGES
REV. DESCRIPTION DATE
A MSR RELEASE 1/29/21
B| 75 B
0
2.00
—@ .67 THRU ALL
1.00 —
O | UNLESS OTHERWISE SPECIFIED: NAME DAIE
A DIMENSIONS ARE IN INCHES DRAWN AE 1/29 A
TOLERANCES: -
o crecken TILE:
ANGULAR: MACKe  BEND e [( oy
o 3 3 o pcEEEGu sonl” | S0 047 SHACKLE_BLOCK
- 4 INTERPRET GEOMETRIC QA
OLERAICHG PR T
AT a6 STEERL SIZE [DWG. NO. REV
FvESH
DO NOT SCALE DRAWING SCALE: 1:1 WEIGHT: SHEET 1 OF 1
SOLIDWORKS i Product. For' i Use Only. ]

Back-up

=L
AVIW?%‘

WASP /
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Omega LC103B Load Cells [8]

Specifications:

Accuracy (>25Ib): class C3

Approvals(>25Ib): OIML R60

Output sensitivity (mV/V): 3.0£0.008 (=25/b 2.0+0.006)
Maximum number of load cell intervals (nLC): 3000
Ratio of minimum LC verification interval (Y=Emax/vmin): 10000
Combined error (%FS): £0.020

Minimum dead load: 0

Safe overload (%FS): 150%

Ultimate overload (%FS): 300%

Zero balance (%FS): £1.0%

Excitation, recommended voltage (V): 5 to 12(DC)
Excitation maximum (V): 18(DC)

Input resistance (€Q): 430 £ 50

Output resistance (Q): 3512

Insulation resistance (MQ): = 5000 (50VDC)
Compensated temperature (°C): -10 to 40

Operating temperature (°C): -35 to 65

Storage temperature (°C): -40 to 70

Element material: Stainless steel

Ingress protection (according to EN 60529): IP67

Recommended torque on fixation (Thread:Ibf.ft):1/4"UNF:18 1/2"UNF:55 3/4"UNF:330 1"UNF:550 1 1/8"UNF:1070
Recommended torque on fixation (Thread:Nm):M8:25 M12:75 M20:450 M24:750 M30:1450

.



Wyler AG Clinotronic Plus [10]

ON/MODE

ENTERHOLD

SELECT
5pRl.\lT

Measuring range
Messbereich

Calibration /
Kalibrierung
Limits of Error /
Fehlergrenze

Settle time /
Messzeit
Resolution /
Aufldsung

Temp. Coeff. /
Temperatur-Koeff.

Data connection /
Anschluss

Battery / Batterie

Last values at: /
letzte Werte bei:

Value available after /
Anzeige nach:

Dep. on units set /
abhangig von Einstellung

Zero and scale /
Null und Skala

@
prrs i
WASP } \\\

£ 10 Arcdeg £ 30 Arcdeg e :ﬁgzg
+ 50 Arcd
+ 10 Arcdeg + 30 Arcdeg resp.:tGOArec%eg
< 1 Arcmin < 1.5 Arcmin < 2 Arcmin
+ 1 Digit + 1 Digit + 1 Digit
< 2 Secs.
> 5 Arcsec (0.025 mm/m)

< 0.01 Arcdeg./°C

RS485 / asynchron / 7 Bit / 2 Stop Bit / no parity / 9600 Baud

1 x Size AA 1.5V Alkaline

y
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NI 9237 Bridge Module [14] O

DATASHEET

NI 9237

4 Al, £25 mV/V, 24 Bit, 50 kS/s/ch Simultaneous, Bridge Completion

* 4 channels, 50 kS/s per channel simultaneous Al
e 25 mV/V input range, 24-bit resolution

*  Programmable half- and full-bridge completion
with up to 10 V internal excitation

60 VDC, Category I bank isolation
*  RJ50 or D-SUB connectivity options

*  -40°C to 70 °C operating range, 5 g vibration,
50 g shock

http://www.ni.com/pdf/manuals/374186a_02.pdf

-


http://www.ni.com/pdf/manuals/374186a_02.pdf
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NI 9237 Pinout/ Signal Descriptions [14]

Signal Descriptions

Table 1. NI 9237 Signal Descriptions
Signal Name Description
( — Al+ Positive analog input signal connection

RSOVSCO 1 RS0+

2 EX04 i : 3 :
L 3 AID4 Al- Negative analog input signal connection
o 4] SCos
RS148C1- % g: - RS+ Positive remote sensing connection
EX1- 1

7 Ats . . .
?"“ a SCie RS- Negative remote sensing connection

9 T-
T ol a T 7
Var 10 Veu* EX+ Positive sensor excitation connection

n RS2+
ozem [12] EX24 . e = .
EXe- 13 N EX- Negative sensor excitation connection
oy 14 sc2+
T24 15| RS i
RS3./SC3 e EX34 T+ TEDS data connection
ilx;, 17 A3 z
T 18 SCa T- TEDS return connection
- 19 T

\DJ SC Shunt calibration connection
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NI cDAQ-9171 Compact DAQ [15]

DEVICE SPECIFICATIONS

NI cDAQ™-9171

NI CompactDAQ One-Slot Bus-Powered USB Chassis

These specifications are for the NI cDAQ-9171 chassis only. These specifications are typical
at 25 °C unless otherwise noted. For the C Series module specifications, refer to the
documentation for the C Series module you are using.

Analog Input

Input FIFO size
Maximum sample rate!
Timing accuracy?
Timing resolution?

Number of channels supported

127 samples

Determined by the C Series module
50 ppm of sample rate

12.5ns

Determined by the C Series module

https://www.ni.com/pdf/manuals/374037b.pdf

Analog Output

e
prrs i
WASP } \\\

Number of channels supported
Hardware-timed task
Onboard regeneration
Non-regeneration
Non-hardware-timed task
Maximum update rate
Onboard regeneration
Non-regeneration
Timing accuracy
Timing resolution
Output FIFO size
Onboard regeneration
Non-regeneration

AO waveform modes

16
Determined by the C Series module

Determined by the C Series module

1.6 MS/s (multi-channel, aggregate)
Determined by the C Series module
50 ppm of sample rate

12.5 ns

8,191 samples shared among channels used
127 samples

Non-periodic waveform,

periodic waveform regeneration mode from
onboard memory,

periodic waveform regeneration from host
buffer including dynamic update

Back-up
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CHARACTERISTICS

Gage Length: 250

Resistance (Q): 120,175,350,1000,120,175,350

Series: CEAW2A

$TC: 00,06,13,05,15,03,09

Options: P2,SP11

MicroMeasurements CEA-06-250UW-350 Strain Gauge [16]

Dimensions:
Gage Length Overall Length Grid Width Overall Width Matrix Length Matrix Width
0.25in. 0.45in. 0.18in. 0.18in. 0.55in. 0.27 in.
6.35 mm 11.43 mm 4 57 mm 457 mm 14 mm 6.9 mm

https://micro-measurements.com/pca/detail/250uw
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DSUB-37 Connectors and Backshell [17] [18]

Connector [17] Backshell [18]

https://www.digikey.com/en/products/detail/norcomp-inc https://www.digikey.com/en/products/detail/cinch-conn

/171-037-103L001/858153 ectivity-solutions-aim-cambridge/40-9737H/3830312
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https://www.digikey.com/en/products/detail/norcomp-inc/171-037-103L001/858153
https://www.digikey.com/en/products/detail/norcomp-inc/171-037-103L001/858153
https://www.digikey.com/en/products/detail/cinch-connectivity-solutions-aim-cambridge/40-9737H/3830312
https://www.digikey.com/en/products/detail/cinch-connectivity-solutions-aim-cambridge/40-9737H/3830312
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4-Pin Connectors [19] [20] ax G

Male, B4B-XH-A(LF)(SN) [19] Female, 04JQ-BT [20]
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https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-
XH-A(LF)(SN)/1651047?utm_adgroup=Rectanqular%20Connectors%
20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_m
edium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20

https://www.digikey.com/en/products/d

Interconnects_NEW&utm_term=&utm_content=Rectanqular%20Conn etail/jst-sales-america-inc/04JQ-BT/49
ectors%20-%20Headers %2C%20Male%20Pins&gclid=CjwKCAiAo5q -
ABhBdEiwAOtGmbhvwbbEfvam07AKWoDuHVHM6IvxH-ya19nDYdG 1 8835

UTEexmRweBrGN6khoCbgoQAvD BwE

.


https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
https://www.digikey.com/en/products/detail/jst-sales-america-inc/B4B-XH-A(LF)(SN)/1651047?utm_adgroup=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&utm_source=google&utm_medium=cpc&utm_campaign=Shopping_Product_Connectors%2C%20Interconnects_NEW&utm_term=&utm_content=Rectangular%20Connectors%20-%20Headers%2C%20Male%20Pins&gclid=CjwKCAiAo5qABhBdEiwAOtGmbhvw5bEfvam07AKWoDuHVHM6lvxH-ya19nDYdGUTEexmRweBrGN6khoCbqoQAvD_BwE
http://www.jst-mfg.com/product/pdf/eng/eXH.pdf
https://www.digikey.com/en/products/detail/jst-sales-america-inc/04JQ-BT/4918835
https://www.digikey.com/en/products/detail/jst-sales-america-inc/04JQ-BT/4918835
https://www.digikey.com/en/products/detail/jst-sales-america-inc/04JQ-BT/4918835
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Caster Wheels [21]

Leveling Pad
Extended

Mount Type
Wheel

Diameter

Width

Number of
Mount Height
Capacity per Caster
Hardness Rating
Hardness
Stem Type
Stem Shape
Stem Thread Size
Stem Length

Adjustment
Style

Wheel/Tread Material
Tread Shape
Nonmarking Wheels
Wheel Color

Wheel Type

Wheel Bearing Type

Stem

21/2"

118"

1

4 1/16"-4 5/8"
1,100 Ibs.

Hard
Durometer 70D
Threaded
Round

1/2"-13

1 1/4"

Ratchet

Nylon Plastic
Flat

Yes

Black

Solid

Without Bearing

https://www.mcmaster.com/2445T24/

Back-up
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