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Dual Motor Gear Switching
Mechanical Assembly

The TechnoKats Robotics Team, a partnership between Delphi Automotive Systems and Kokomo High School in
Kokomo, Indiana, is proud to be able to share their Drive Motor Assembly (DMA) from the 2001 FIRST Robotics
Competition.

The DMA consisted of two motors and had the ability to switch between speeds, which we called low gear and high gear. This design shows the
Fisher-Price Motor mounted inline to the back end of the Bosch Drill Motor. The Drill Motor’'s gearbox was still used, while the Servo actuated
the lever arm to switch between low and high gear. This design uses a 12 tooth sprocket (35 type) and 3/8” dia. ball bearings from SPI or the
FIRST kit.

We used two of these assembilies to drive our robot, TechnoKart. One assembly was used for each side of our robot, as we used tank-style
steering with metal tank treads for superior traction.

Advantages:

The obvious result of this design is the fact that it produced more power than simply using the Drill Motor. We did not perform any studies to
show exactly how much more power this assembly generates versus just using the Drill Motor, but we estimate that a 40% increase in power
was produced by the two motors working together. There are other drive train designs that use 4 motors, but this dual motor design uses one
gear box that utilizes gear switching to get an optimal mix of power and speed. For the 2001 competition, this power, speed, and traction
combination was valuable for us, as we consistently auto-balanced on the bridge (see “Auto-Balancing Gyro Code” White Paper).

Performance:

Once we started test driving our robot with these new DMA’s, we realized more benefits than just more power. We were able to run these DMA’s
in high gear for a very long time (5-8 minutes) before they would over heat. Usually, when we design a drive system that has a high and low
gear (see “Gear Switching with Servo” White Paper — to be released, summer 2001), we try to get our high speed to push our robot as quickly as
possible. The problem with running a fast robot is that the electrical system gets overheated quickly, within 30-60 seconds. Our geartrain design
for TechnoKart had a very aggressive ratio, at 3:1 from the Drill Motor Gearbox, driving 7.5” dia. wheels (treads, actually). At this speed, we
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expected the circuit breakers to trip as the electrical system heated up under the high load, but it didn’t. Once we thought about this, it made
sense. Since 4 motors are used, the amps used to drive the robot were being distributed over 4 motors, distributing the current load more
diversely compared to a 2 motor drive system. Again, we did not take the time to evaluate how much current was distributed to each motor.
Maybe we will have time in 2002 to do some performance test on this assembly, if it is used again.

Our Experience:

We did experience some trouble with this mechanical assembly. All of the trouble was concentrated on the mechanical coupling area between
the two motors. 6 or 7 times, the weld broke on the small hex shafts that were attached to the Drill Motor or the Fisher-Price motor. This
happened more often on the Drill Motor, since the F-P motor shaft has some serrations that help keep the hex shaft fitted tightly. Luckily for us,
these problems only happened during practice times, away from any FIRST Competitions. This design of press-fitting and welding the hex shafts
onto the motor shafts needs to be improved for the 2002 season, but a solution is not designed yet. If you find something that works 100% of the
time, please share your resulting design.

As for building your own assembly, use these designs as you wish. You will notice that there are a few prints that have four place decimal
dimensions included, so be careful as you machine these high-tolerance parts. Getting +/- 0.0005” is definitely not easy to do. While this sort of
accuracy is not absolutely necessary to get this assembly to work, performance will be affected. For instance, the Drill Motor will wobble if it's
parts do not hold it in a concentric manner. It is suggested that these high-precision parts are to be fabricated on a CNC mill in order to get the
accuracy needed.

Feedback:

Your comments about the design are welcome, but you are on your own with regard
to how this thing goes together and how it performs in Competitions. For
questions/comments, you can email Andy Baker at andrew.r.baker @delphiauto.com.

A Challenge:

For those of you who use this design, please consider publishing your own designs
and technical work so that the rest of the FIRST Community can benefit as you have.
The goal here is to raise the level of competition within FIRST, and provide resources
to teams who do not have as much as other teams. Also, don’t keep this design to
yourself. Please share this resource with other teams in your area to show them how
to increase their performance.

Print Package:

The following pages contain the prints for this design. The first two pages are
assembly drawings, and the others are detail prints. These were made on 11"x17”
sheets (B size prints), so the scale (Full Scale, 2x Scale, etc.) you see is not correct.
Good luck, and we hope that this design provides your team with added performance.

2001 TechnoKats Robotics Team — www.technokats.org — a.baker / m.koors






CHANEE | BHEET
—REITEH

CHAMGE

ey | = OWTE

FISHER-FRICE

4
jFQ I SERVO I SMALL FAM
f

MOTOR (W0
GEAR]

0
T

=il

i
e [:

(R

[

35 SFRICKET

2.8 DIA BALL
BEARIMG (2]

DRILL WJOTOR
AMD GEARBOX

/.f |
/ [ “—HOSE CLAMP

FROJECT MO, T -fATS DATE OWe. COWPLETED (3] —- [i- -0 EaUIP, WAME AN ] TECAMIWATE ROEOT

DES[8N EMBINEER dryt) Aok oo DETAILER AF PI I gauar. oesce. SRTVE MOTOR ASSEMEL Y

OUTSI0E DESIEH SHOF DES |EHER <5 - G500 DEI;_I__

DETHILER CHECKER Altornothve Systerns [T L0 e Bl Siliead | Full Scale |
APPROYAL DATE

CUSTOUER AFRFROVAL OaTE Dmricn Elegtronics Systamﬁ EQLIF.

T P : Manufacturing Enginearin

thigraphics Solutions [CHANGE RESTRICTED o ThameRing pre. 1o KO TMOSA_ASMO |

MARK W1TH DET.+ ARD CWG.H A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.




CHARMGE

O
=]
&
]
-
(M

SECTION A - A

(U1

mu
=]

Or6Y

A

-DRILL
MOTOR

L8

b
N2 ?zi Sl

N\

bh:’gmpﬁfcs Seivéfons | CHANGE RESTRICTED

Artormothye Bysterns

Dalco Electronics Systems
Manufacturing Enginearing

FEET 1 Ifl
z Y
200 =
i &
d
(i [
/ - e

B SIZE

[Full Scale]

pis. 10, T K F O I MO3A_ASMZ

EREAR ALL THARF CORMERTD EXCEFT CUTTIMG EDGES.

MARE WI1TH DET.+ AMD DMG. A

8 TAG FLACERENT ABOVE




AL TGMNMENT .

Wl CETALL
FART MADER

SWALL BEARING

FLATE
1™ AN, HATE
=

MAFE WITH DOET.+ AMD CHMG. A

ACCURACY NEEDED
FOR DRILL MOTOR

CHAMESE

\DRII_I_ & TARP =274

DEEF FOR #10-3Z2

SCREW (4.
L
[~ Lo
(1] [~
= M
- M
g 1-1250
.; 'h ///_ 1. 1240
L e FOR 1+1/8 0.0,
3 ] BALL BEARING P.F.
1 1
o '
1.2500 +
e N/ ¢
1_|. 1_|.
)1 )
)1 )
2.500 — =

WLEE DERRISE BPERIFIED Lo BEET CHAMNGE T | . DATE
TRACTIGNAL DIVEMEIONS & 01om o -
3 PLACE CECIHAL D1MS. & 0057 [ o
4 PLACE DECIHAL DIWS, 2 025"
ANALES £ 14 o -
— o
s ]
|

s =i ——

PROJECT HMD.

T-}ATS DATE OKe. COWPLETED () --T5- -0

DESI&N EMBINEER Arcly Aober

DETAILER A, H,

DOUTSI0E DESIEM SHOF

DES | EMER

<51 -G220

DL PHI

DETAILER

CHELCKER

I ———————
Autormothyve Systerns

APPROY AL

OATE

CUSTOWER AFFROVAL

oATE

Dalco Electronics Systems

WA IHTINIE

thigraphics Soluéions | CHANGE RESTRICTED

Manufacturing Enginearing

EOU P, WAME TEOMMORATS SO0 ROEOT

Eauar. oEscr. GRTVYE MOTOR ASSEMEL Y

et O o B =IZE

|Full Scale|

ECLIF.
ONG . MO

THEQIMOZA_DO ]

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.




- TOLERAMCES -
WHLESS [THERNISE SPECIFIED

*
IR SRR L . I
[~ )]
D:j —
[ )
| /
. 125 _/'_|"E3_I —E%Ll—k/—'xJ'
*
I‘LQ W 00 N
*+ - NOTE: %
ACCURACY NEEDED T Mg
AL IGNMENT . o " TLTfT”
|
o T |
1) 1
1) 1
1~ =
o J
¥ | 2500
I&\
1_I.
|| 1
|| 1
= . 500 L1

CHRHEE ] HEET CHANGE

ILL & TaF

DR

/3/4 DEEF FOR
# 1 0-32 SCREW
(

4, 2 ON BOTH SIDES) .

@ .Z06

X/F_THRU HOLE W/
C"SINK FOR #10-32
FLAT HEAD SCREW (2]

— 1.4500

1. 1250
- @

1. 1240

FOR 1+1/78 0D
BEARING FP.F .

o 20l —

W CETAIL PFROJECT MO,

T-}ATS DATE OKE. COWPLETED [ --T1--0)

AT TRt AOER DES[8N EMBINEER dryt ) Aok o

DETAILER A, H,

LAGGE BEARING

DOUTSI0E DESIEM SHOF

DES | EMER

<51 -G220

DL PHI

FLATE DETHILER

CHELCKER

I ———————
Autormothyve Systerns

IAA™ AN, BATE APFROYAL

OATE

= CUSTOWER AFFROVAL

oATE

Dalco Electronics Systems

WA IHTINIE

thigraphics Soluéions | CHANGE RESTRICTED

Manufacturing Enginearing

EOU P, WAME TEOMMORATS SO0 ROEOT

Eauar. oEscr. GRTVYE MOTOR ASSEMEL Y

e (2 o EISIZE|FL_J| I 5Cd|e|

ECLIF.

pre. . | HF O ITMOIA_DOZ

MAFE WITH DOET.+ AMD CHMG. A

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.




WLEE DERRISE BPERIFIED i el CHAMNGE T | . DATE
FRACTIOMAL DIVEMEIONS & D19™
3 PLACE CECIWAL OIS, 2 0057
4 PLACE DECTWAL DIUS, & 005"
AMALES 314

o 3 2 £ 3 X

s Y R o= e lig — p—

Zom — 4 Ty [ia] [
0 | -
. 250 —{i}—

|
ljz
. B85 — _'C'IB'E

L/
——

™

L
s

//f-ﬁ . 206
THRU HOLE (6]

|
N //r‘¢ 208
3 THRU HOLE
(TYP) AND CTSINK
FOR #10
2,688————{5- # #; B FHSCS (27 .
2778 ——H— ~
3. 125
338 T o
; o y By AL
= o &) e S THRU HOLE (3]
— m n 0 m
%Em‘g_m PROJECT MD. T -iA TS DATE ONE. COWPLETED Dj--:E-éoj Eall IF. WAWE TELIF A TS or0] FE0T
DES[&M EMHELMEER DET4 | LER .. I I Eauir. oEsce. GETYE MOTOR ASSenEL Y
BASE RLATE OUTSI0E DESIEH :Hr;?*l Soes DESIEMER  §57 - GEET DELP I
DETHILER CHECHER Autormothyve Systerns ezt [0 e El Sz | FI‘-’I | l SCC‘ | = |
IAA™ AN, BATE APFROYAL DATE
= CUSTOMER AFFROVAL oaTE Dl Elagt i Syat .
o e Manufacturing Enginsaring poe. 1. T F O I MO3A_DO3

Lhigraph

ics Selubions | CHANGE BESTRICTED

MAFE WITH DOET.+ AMD CHMG. A

A8 TAG PLACEWENT ABOVE BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



- TOLERAMCES -
WHLESS [THERNISE SPECIFIED

THANEE | BEET
_LETER CHAMGE ey | = OWTE

=

ety fd
POLISH THIS FACE
& & TO REDUCE BEARING
% % FRICTION.
+ = DREILL & TAF
: 1,450 ] /5/8 DEEFP FOR
- BN I 2/8-24 THREADS.
|
/ —
SR }
a ‘ L
-+
3. 2040 “
.3444 -— 2
SO
DREILL & TAF THRU AT ASSEMBLY FOR #8-32 4 3
SCREW. USE 3/32¢@ SPADE DRILL FOR PILOT,
THEM OPEM UFP TO ©.136¢& . TAF THRU W/ A
MEW TITANIUM-COATED TAF. USE PLENTY OF
METAL CUTTIMNG OF TAPFING LUBRICANT .
M cETALL PROJECT MD. T -fAT5S DATE ONG. COWPLETED Dj--:f-éoo Eal R, WAVE TECIIFRATS o001 FOE0T
DES[&H EMBLNEER DETAILER AL H. mauir. oescr. GHTVE MOTOR ASSEMEL Y
DRILE SHAFT OUTSI0E DESIEH :Hr;?*l Soes DESIEMER  §57 - GEET DELPHI
D DETHILER CHECHER Autormothve Systerns ([T Qo4 o B SIZE | Full Scale |

CUSTOMER AFRFROVAL onTE Omicn Elggt i Syst o
Thigraphics Solutions [CHANGE RESTRICTED wonscuvg Eranearn__|owe. 0. THF O 1 MO3A_DO4

MAFE WITH DOET.+ AMD CHMG. A

A8 TAG PLACEWENT ABOVE BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



WLEE DERRISE BPERIFIED i el CHARGE Ty | e DATE
FRACTIONAL DIVEMEIONS 2 DI19™
3 PLACE CECIWAL OIS, 2 0057
<4 PLACE DECIWAL DIMS, 2 0IRS7
AMALES 2174
@ 1ls=
THRL HOLE & . 1255
THRLU HOLE FOR
1B DOWL S.F. (2]
<\, 8 o 33 : ;
s\2 N B 205 vée @Gy
[t . e Y Y +<+ + W0 P b 0 @ @
| | | | | | 3/16 = ~—
o L ar | | |
l l T N _ﬁi’r_)r_ _?_
597 ———— — $g— |t e Syl !
I & 31e
Lo 188 i / Jf‘i“l_ CLEAR-OUT (2}
1 .56 | } ——EIB
1.862 ————RL/I’J— L A N 4
2. 188 | | 4 | 4.%9* Aéa\,_
=38 —— -
2.824 _\' | ! -
1
3.018 . e @ .208
3l/g [TYF) L
[ 1 ] THRU HOLE &t
| ] [ “—DRILL & TAP
[ r- L — —T THREL FOR #*&-32
- m Sl g SCREW 1100,
DRILL & TAF m a 3 o 5
172 FOR #6-3Z2 oo M mom Iplly]
SCREW (4. | | |
_ |
L= —5 ] 1
’ | |
Wl CETALL PROJECT MD. T -fATS DATE ONG. COWPLETED (] -- [5- -0 EGUIF. WAWE TEr i A TS o001 FaT
AT TRt AOER DES[&H EMBINEER Arcly Aokor DETAILER AL H. mauir. oescr. GRTVE MOTOR ASSEMELY
ToF ALATE OUTSI0E DESIEM SHOF DESIEMER  §57 - GEET DEL PHI
DETHECER GHECHER Alrtormotive Systerns (|7 D05 = B SIZE | Full Scale |
UE" A DN APFROYAL DATE
= CUSTOMER AFFROYAL onTE Dalcn Elactronics systﬂmﬁ ECQUIP.
Wiaraphics Solutions | CHANGE RESTRICTED wantacturng Ergrmang_|jow. 0. [P O TMOIA_DOS

MAFE WITH DOET.+ AMD CHMG. A

A8 TAG PLACEWENT ABOVE BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



- TOLERAMCES -
WHLESS [THERNISE SPECIFIED

FRACTIONAL DIVEMEIONS 2 D19
3 PLACE CEC[WAL DI1ME. 3 0057
4 PLACE DECIWAL DIMS, 2 C:005"|
SMALES 174

CHAHEE
—REITEH

CHAMGE

& //r
2
%

4,825

USE SFET ALUMINUM TUBIMNG,
FART #U-LAT-4974
Q.25 00, O.152 ID]

Wl CETALL
FART MADER

SLILER SHAFT
I ALK, TUEE
4

MAFE WITH DOET.+ AMD CHMG. A

A

DREILL & TAF 274
CEEF FOR #10-32
SCREW [(BOTH ENDSI .

PROJECT MD. T -iATS DATE ONS. COWPLETED ] --[2--0f
DES[&H EMBIMEER drcty Sokor DETAILER A, H,
OUTSI0E DESIEM SHOF DESIEMER  §57 - GEET
DETAILER CHECKER

APPROYAL DATE

CUSTOWMER AFFROYAL OATE

WA IHTINIE

Lhigraph

ics Selubions | CHANGE BESTRICTED

DL PHI

I ———————
Autormothyve Systerns

Dalco Electronics Systems
Manufacturing Enginearing

Eall P, WAWE TEALMIATS 001 ACEOT
Eauir. oEsce. GETYE MOTOR ASSenEL Y

s (05 o EISIZE|FL_J| I 5Cd|e|

puc. v 1 F O I MO3A_DOB

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



WSS DTHERRIE BPECIFIED e vl CHANGE s | em. | o
3 PLACE testiAL DI, + caee *
AMALES 14 *
[n]
Lo [~
[ Y
m —_—
o . i DRILL & TAFP THREU
| ) | /FDR #10-32 SCREW (21 .
o ] L/
125 _r—Hﬂla— —?’4— |
# - MNOTE:
ACCURACY NEEDED @ 1.67B80
FOR DRILL MOTOR * 1.8750
AL TGNMEMT . L
[~ [DTRN
e M—
= D=rm
) —_ [TJ[\.J[\.JD’) MNOM-ACCURATE CUT
nyd o v
a / | —
— 1
— = —1.050 —
1. 2500 + . 1.220 L
+ HOLE CEWNTER LINE T % .206
THRUJ HOLE (21
Hd CETALL PROJECT MD. T -} ATS DATE ONS. COWPLETED Dj--:f-éoj Eall IF. WAWE TELIF A TS or0] FE0T
DES[&M EMHELMEER DET4 | LER .. Eauir. oEsce. GETYE MOTOR ASSenEL Y
THIN MOTOR OUTSI0E DESIEH :Hr;?*l Soes DESIEMER  §57 - GEET DELPHI
MOUNT FLATE | oeraes EormoTve Systemns |7 007« ssizE(Ful | Scale|
1™ AN, HATE APFROYAL DATE
2 CUSTOWMER AFFROYAL OATE Dulcu E|G".:tr0ml:$ Systams EGU]P.
Wiaraphics Solutions | CHANGE RESTRICTED wanutacturng Ergrmang_|jow. 0. [ (P O TMOIA_DO /7

MARK W1TH DET.+ ARD CHMG. o A8 TAG PLACEWENT ABOVE BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



Wl CETALL
FART MADER

THIN MOTOR
MOLNT TOF AL ATE
LA ALH. HATE

=

MAFE WITH DOET.+ AMD CHMG. A

WS CTHERMISE SPERIFIED HMEE BT CHAMNGE
3 PLAGE CESOAL Dk, & |00een
ANALES 2154 *
*
IR
L [~
[~ o
m —
[ ]
0——pk L
125_/’ [ - g
| A
. @ .194
+ - NOTE TIGHT CLEARANCE HOLE
*
ACCURACY NEEDED . FOR #10 SCREW [(32)
FOR DEILL MOTOR [ o
AL TGHNMEMNT . o R
o - o
o o | .678
j//ffnﬁxx\{// T 1.875
1 .230 — = + —
1.2500—"
+ HOLE CEMNTER

Ry =18

PROJECT HMD.

T-}ATS DATE OKe. COWPLETED () --T5- -0

DEE[&M ErBLME

ER Aty Soker DETAILER A, H,

DOUTSI0E DESIEM SHOF

DESIEMER  §57 - GEET

DETAILER

CHELCKER

APPROY AL

OATE

CUSTOWER AFFROVAL

oATE

WA IHTINIE

Lhigraph

ics Selubions | CHANGE BESTRICTED

DL PHI

I ———————
Autormothyve Systerns

Dalco Electronics Systems
Manufacturing Enginearing

EOU P, WAME TEOMMORATS SO0 ROEOT

Eauar. oEscr. GRTVYE MOTOR ASSEMEL Y

=e=r OIS o B SIZE

|Full Scale|

ECLIF.
ONG . MO

THEQIMOIA_DOB

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.




WiEE ERE BPERIFIED e Al CHAMNSE gy | ewm. | oeE
FRACTIOHAL DIVENGIONS & 015+
3 PLACE LECIWAL DIUE. & 005"
4 PLACE CECIWAL DIMS, & CO0E"
AMALES 2104
R .8228
. 1568
%
= @ . 1245
w .30 DEEFP FOR
178™ WL F.F. [2)
W CETAIL PFROJECT MD. T -fATS DATE OKe. COWPLETED () -- [5- -5 EaU P, MWAME TESWMCA TS 001 AOE0T
FART MAGDER DES[&H EMBINEER Arcly Agkor DETAILER AL H. PI I mauir. oescr. GRTVE MOTOR ASSEMELY
CEARBOH CLAME OUTSI0E DESIEM SHOF DESIEMER  F57 - GEET DEL I
CETAILER CHECKER Alrtornotive Systerns ||== 005 = ERSitzE | Full Scale |
20" AN, HATE APFROYAL DATE
= CUSTOMER ARRROVAL oaTE Dmricn Elegtronics systﬂmﬁ EQLIF.
Mmj!gﬂm s Solus | CHANGE RESTRICTED Manufacturing Enginearing DG, HOa TK FO .I MOEH _DOQ

MAFE WITH DOET.+ AMD CHMG. A

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



WLEE DERRISE BPERIFIED i el CHAMNGE T | . DATE

FRACTIONAL DIVEMEIONS 2 D19
3 PLACE CEC[WAL DI1ME. 3 0057
4 PLACE DECIWAL DIMS, 2 C:005"|

*

[}
oo B =5 o
- -8305 = 6w s @
.8275\9 ne s o o o
FOR MOTOR GEAREOX || | | )
O - |j! S D___L_
N e E ISy .360 v 1875~ [

L5555 ——— R ]
* 1.1875 — ¢ .312 I
THRU HOLE ]

|.920 ——]

2.015 —
+ 2.1875 — @
23/8 —2.438 BN

/ [L — = .375
@ .312 0

THRU HOLE (3]

# - MNOTE:
ACCURACY MNEEDED
FOR DRILL WMOTOR

AL TGHMEMT .
%Eﬁm PROJECT MD. T -fATS DATE ONS. COWPLETED () -- [S- -0 EQUIP, WAME TEAHRCIA TS 3070 AOEOT
DES[8H EMBINEER Aty Soker DETAILER A, H, PI I Eauir. oEScr. GETWYE MOTOR ASSEMEL Y
OUTSIOE DUTSI0E DES|EM SHOP DESIEMER 51 - SE80 DEI;_I__
MOUNT FLATE CETHILER HECKER Autormotive Systerns e (1} 0 o B 51IE | Full Scale |
20" AN, HATE APFROYAL DATE
= CUSTOMER AFFROVAL onTE Dalco Electronics Systems EQUIP.
Mmj!gﬂm s Solus | CHANGE RESTRICTED Manufacturing Enginearing DG, HOa TK FO .I MOEA_D.I O

MARK W1TH DET.+ ARD CHMG. o A8 TAG PLACEWENT ABOVE BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.




WS CTHERMISE SPERIFIED CHAHEE] BEET CHAMNGE ey | e, | owE
3 PLACE CEOINAL DI, & |0aoen
@ L1240
/ THRU HOLE = 1.2
- DEEF FOR 1/8" @&
— 474 DwlL F.F.
- W/ 1716 @ VENT (4]
1 7E
C—
S
[ ]
. E% @ 253
THHU HOLE
(.200])— —
0 . 253
0 BEEI === /— THRU SLOT
B8 —
o Aol ——
(.220)—~ [—
::RTEE;-A‘[';_ER PFROJECT MD.  T-fATS DATE OKe. COWPLETED G-j—-:fl-éoj EOL IR, WAME TE 1P RATS i1 RLaT
DES[&M EMHELMEER DET4 | LER .. I I Eauir. oEsce. GETYE MOTOR ASSenEL Y
SLI0E BLOCK DOUTSI0E DESIEH :HE?J e DES IEMEA  &51 -G5S0 DEL‘_—
%?E:K DETHILER CHECKER Altormotive Systerns memt (I ] e Bl Siliead | Full Scale |
= CUSTOUER AFRFROVAL orTE Dal Elart i Svyat EQJJIF.
T Marwracturing Engineering owa, ol J A E O IMOZA_D] ]

MAFE WITH DOET.+ AMD CHMG. A

thigraphics Soluéions | CHANGE RESTRICTED

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



THANEE | BEET
_LETER CHAMGE ey | = OWTE

- TOLERAMCES -
WHLESS [THERNISE SPECIFIED

FRACTIONAL DIVEMEIONS 2 D19
3 PLACE CEC[WAL DI1ME. 3 0057
4 PLACE DECIWAL DIMS, 2 C:005"|
SMALES 174

1!15—|

—

Z3/a

| > | @ 154 {21/2)
. F”‘* ‘ THRU HOLE (<) 1 ]
T 77 1]
@ 2le
l/a /’/_
11/2
x\/
Wl CETAIL PROJECT MD. T -} ATS DATE OKS. COWPLETED (] -- [5--3) EUIR. NAUE TE A TS 0H1] FLaT
FART MAGDER DES[&H EMBINEER Arcly Aokor DETAILER AL H. PI I Equir. oescr. GRTVE MOTOR ASSEMELY
MOTOR COWL ING OUTSI0E DESIEM SHOF DESIEMER  §57 - GEET DEL I
CETAILER CHECKER Alrtornotive Systerns ||T= 012« ERSitzE | Full Scale |
IANG" A0, GHEET AFPROYAL DATE
= CUSTOMER ARRROVAL oaTE Dmricn Elegtronics systﬂmﬁ EQLIF.
Mmj!gﬂm P8 Sl iers | CHANGE RESTRICTED Manufacturing Enginearing DG, HOa TK FO .I MOEA_D.I 2

MARK W1TH DET.+ ARD CHMG. o A8 TAG PLACEWENT ABOVE BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



WLEE DERRISE BPERIFIED HAEE] BEET CHAMGE s | em DeTE
o CVE LT O, ;) (e
THRU HOLE (4]
440 —
—] 1.320 |—
~ll— A @ .990 —1.195 14—
@ 17— | HOLE CIRCLE 0251
% @ 1.799 @;;Qé
SN — @ 3s I H } @ 17/8
5 = i
A THRU HOLE (4] @ 1.872 ) 1 ¢ 15/
e Yy
— @ .118
THRU HOLE (2]
; SAW CUT FOR ~
] \\_ & 34 CLAMPING MECHANISM SECTION A - A
A (4 SAW CUTS)
THRU HOLE
::RTEE;-A‘[';_ER PFROJECT MD.  T-fATS DATE OKe. COWPLETED G-j—-:fl-éoj EOL IR, WAME TE 1P RATS i1 RLaT
DEE[&aM ErMBLWMEER DETAILER - . mauir. oEscR. SR TVE MOTOR ASSEMELY
F-F MOTOR MOUNT OUTSIOE DESIEM ::;IFT:‘?-J Soter DESIEMER <51 - G550 DELPHI
DETAILEA CHECKER ALEOMMOthve Sy sterns s ] 5 o B SIZE | Full Scaleae |
27 AL, BoR AFPROM AL DATE
= CUSTOMER AFFROYAL onTE Dalcn Elactronics systﬂmﬁ ECQUIP.
“Fngraphics Solubions | CHANGE RESTRICTED Manufacturing Enginsaring pwe, v, J KE O TMOSA_D 3

MAFE WITH DOET.+ AMD CHMG. A

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



- TOLERAMCES -
IHLESS DTHERNISE SPEC]

FIED

FRACTIONAL DI EMEIONS
3 PLACE CEC[WAL DI1ME.
4 PLACE DECTWAL DIMS,
SMALES

RS
3 .E
RNy
214"

NOTE :

Wl CETALL
FART MADER

L NTE
J;

HEX COUPLIMNG

r—@ (.500)

=t (.250)

ALTERATION TO SFI
PART #: U-1000132

CHAMEE | BHEET

CHAMGE

. 370

CUT PART TO LENGTH

SHOWN AND CHAMFER

SHARF EDGES.

AT

Full Scale

PROJECT MD. T -} ATS DATE OKS. COWPLETED (] -- [5- -3)

DESI&N EMBINEER Arcly Aober

DETAILER A, H,

DOUTSI0E DESIEM SHOF

DESIEMER  §57 - GEET

DETAILER

CHELCKER

APPROY AL

OATE

CUSTOWER AFFROVAL

oATE

“thigrachics Soiutions [ CHANGE RESTRICTED

DL PHI

Autormothyve Systerns

Dalco Electronics Systems
Manufacturing Enginearing

Eall P, WAWE TEALMIATS 001 ACEOT
Eauir. oEsce. GETYE MOTOR ASSenEL Y

s 1] 4 o EISIZE| 2 Sodadle |

pu. v, T F O IMOIA_D ] 4

MAFE WITH DOET.+ AMD CHMG. A

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



CHAMEE [ BHEET
_ehe CHANGE Tl | oo

- TOLERMCES -
WLESS CTHERKISE SPECIFIED
FRACTIOMAL DIMEMEIONS & . DIO™
3 PLACE CECIWAL DIMS. : 005

4 PLACE CECIWAL DIMS, 00057
AMNALES 14"

g 1210 =
. 1130 -8 Full Zcales
THRU HOLE, PRESS FITS
ONTO FISHER-PRICE MOTOR
SHAFT. ONCE PRESSED ORN, |
WELD IN PLACE (LIGHTLY?. ___Eji
he @ .188- |
| e

(.250)

EAUIP. HAWE TEOHMTRATS 0] AOEOT

WA DETALL FROJECT MO. T -i'A TS DATE OK&. COWPLETED (3] -- [5- -]
FART HAEER DESL6M EMBINEER drh; A DETAILER A H. PI I sauar. oescr. GETYVE pMOTON ASSEMEL Y
HEX SHAFT . F -Foursioe oesien suor DES IEMER  #51 - O80T DEL I
DETAILER CHECKER Altormmothye Sy sterns = (15 o El Szl | Zx Scdle ‘
174 STEEL HEN SHAFT AFFROVAL DATE
1 CUSTOMER AFFROVAL oATE Drlcn Electronics SYSthE EQLIF.
mm;gmﬂ e ol | CHANGE RESTRICTED Manufacturing Enginearing N3, MO TK FO j MOEﬂ_Dj 5

MARK WITH DET.+ ARD CMG. A A0E TAG PLACEMENT ABROVE EREAM ALL SHARF CORMERS ExCEFT CUTTIMG EDEES.



- TOLERAMCES -
WHLESS [THERNISE SPECIFIED

FRACTIONAL DIVEMEIONS 2 D19
3 PLACE CEC[WAL DI1ME. 3 0057
4 PLACE DECIWAL DIMS, 2 C:005"|
SMALES 174

Wl CETALL
FART MADER

HEX SHAFT.,

CRILL

144 STEEL HEY SHAFT
!

MAFE WITH DOET.+ AMD CHMG. A

« 15320

THEL HOLE. PEE=SS FITS
CONTOD BOSCH DRILL MOTOR
SHAFT. ONCE PRESSED ORG

/ 2 L1510

WELD IM FPLACE

(.250)

ILIGHTLY ! .

CHAMEE | BHEET

CHAMGE

——1 i——.o93

PROJECT MD. T -} ATS DATE OKS. COWPLETED (] -- [5- -3)

DESI&N EMBINEER Arcly Aober

DETAILER A, H,

DOUTSI0E DESIEM SHOF

DESIEMER  §57 - GEET

DETAILER

CHELCKER

APPROY AL

OATE

CUSTOWER AFFROVAL

oATE

DL PHI

Autormothyve Systerns

Dalco Electronics Systems
Manufacturing Enginearing

Eall P, WAWE TEALMIATS 001 ACEOT
Eauir. oEsce. GETYE MOTOR ASSenEL Y

w05 o asuE| 2 Sodadle |

pwe. vo. T F O IMO3A_D1E

“thigrachics Soiutions [ CHANGE RESTRICTED

A8 TAG PLACEWENT ABOVE

BREAM ALL SHARF CORMERE ExCEFT CUTTIMG EDGES.



