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Sh«et Ho. l-L 
Ho. of Sh«i*» 5 
May 20i 

g^Bi HIT KSWI BJHUmB 
From the 'beginning of these studies, the identities of tha 
pnrs>:;tis under study hava-teen kept confidential. We' lock 
!:• "HFJ to carry en this twist. Plsase guard the privacy of 
t/.e t o t c c s involved by substituting fictitious names, or. 

OCffiiPOMSBrP PffHTS T ^ J J ptgr.ajy tt^Myq|,>..iT^ j o r r c a j names. 

* - p-iaous 

* - M 
13 *M3*5Q8 

1. -

8 - M3904* 90TOW 

1 - P-819043 OftU 

1 - Contact Sprint 
t - P-148JOS Ooataot Spring 
1 - P-148M8 Ooataot Spring 
1 - IHUUU330 OonUwt Spring 

I M T W JL<tgTMPE.T TSST QROOP) 

Box 
7 2 1 0 S - B 

S ' • 1 * 45 

UHOCCOPIKD 3PACJ 

1429851 
JLrwtluro 
Back 

P-130048 
7*r*iaal 
P-tl8782 

Spring 
p-i48»oe 

Spring 
P-148*>3 

Spring 
P-1481K8 P-136389 

swna 

layout 

P-139051 
X laaolatoro 

FDHCRI 

M u m 

130418 

Opor. S M M OA M * * rtool 

Kotos Operator 1 pl—io a ioartfiil, of 3*ro*» M3904S ia tho apaoo 
a a r M "A* ©a t l » flxtar* aaoo plate, of tanduOa PHOSTtt 

aqpply I s ootoiaoa from tba ocntalaort l a Hi* layout tray. 
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Shaft* Mo. X-B 
Mo. of Skaato 5 

STOCK u s y AMI asfina T̂ TOTPP 
trsap m AssgiBLias iHiAOfl RELAY 

ftticrjiY !B8ST CBQUP) 
EFFECTIVE DEC. 4, 1931. 

TE*ag?s oy map « s HKUY a-iasa 

8 F~13048S &MKp Plato 2 • P-139042 
a — ClaBjp Plato 2 - P-X99139 
2 IV10638S Bushing 1 P-219043 
8 p-i3*389 Bushing 1 - P-148985 

18 P l̂j38306 Insulator 1 P-148803 
1 Insulator 1 M48805 
1 P-218781 Tteroinal 1 P-148848 
1 P-818788 W l n a l 1 P-221330 

. 1 3fcralnal 

Sorow 
sorov 
col l 
Araaturs 
Contact Spring 
Contact spring 
Contact spring 
Contact Spring 

•Kilt I LA.TOCTT USSD BY OPBUTGR 1 
(RSLAY ASSEMBLY n s r OJBQBP) 

IN 3 H S jpgaMBOT. Of HAT TEPB HaJSFra488 

Ralay 
Box 
78108*3 

CM - ! 

P-819078 

&sap Plate 
P-130061 

B 

I Insulators 

P-" 
14*60 

Araaturt 
Hack 

P-139048 
ED SPACE Sorap 

Baskat 

Spring 
P-148848 

Spring 
P-8B1330 

!Ztralaal 
P-H8788 

Spring 
P-14880B 

Spring 
P-148803 

P-138306-1 
Bushing 
P-10O385 

Araaturs* 
P-14806C 

BttShlB 
P-1363 

g 
89 

Sara* 
P-13915© 

P-818T81 

Clasp Plata 
139488 

Layout 
Tray 

Ltsd oa 84* 4. atool Opar, 

Botsi Oparator 1 plaaaa a haaofnl, of u n a F-139048 In Hit spssa aarkad 
*** aa * a flxtara haaa platt, of toralaal* P-tl8T88 l a 1ha apaeo 
aarkad oa *B% of a s m s P-1S819 la 1aa spaas aarkad « c » , 
Slaoa D M . 4, 1931, atefttfal of insalaters P-1389QIB-1 has oaaa 

*̂PEfcm8\ ̂ HfciJ JMKFifeM̂  ]Jp0natMP(̂8̂  fi(PL ̂sjJMJ ĴiSĈtWBP'Ĵ  JpĴâMfc K̂WHN̂  ^ajp^ 9L 
8̂̂(ĵ  l̂̂̂ n̂̂ K̂HJjn̂îP̂̂ t- 1̂̂8̂^ B̂ŝŝŝ8̂ŝŝŝS8̂s)flB̂ P̂̂  Js3Bk ̂ fcŝHfc â̂8̂JP̂Cmt̂8̂  f̂câĤP̂^̂  
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Sheet No. 1-C 
HQ. .Of Sheets 5 
May SO, 1931. 

STOCK Lisa? MSB BMOH LAYOqT flSBD fljT ASSBMBLBJQ- R-1498 RELAY 
' ~* (BSLAY « GBQPP) 

COMPOHMT PARTS Off IMS TYPE RELAY R-*1498 

a - P-130428 Clamp Plate 2 - P-I39Q42 Screw 
2 - P-139051 Clamp Plate 2 - P-129159 Sore* 
2 - P-106385 Bushing 1 - P-219043 Coil 

P-136389 Bashing 1 - P-142985 Armature 
P-132398 Insulator 1 - P-1483Q3 Contact Spring 

1 - p-aie7$i terminal 1 - P-148205 Contact Spring 
1 *- P-218782 Terminal . 1 - P-148248 Contact Spring 
1 - P-H19Q72 Terminal 1 - P-221330 Contact Spring 

BENCH LAYOUT ttSSD BY OPERATORS 2 & 3 (RJSLAY ASSEMBLY TEST GROUP) 
m TBI ASSIMBLY Off HAT TYPE BELAY B-1498 

Relay 
Box 
72102-B 

( 1013 £ I 3 

Screw
driver 

Terminal 
P-219072 

Clamp Plate 
P-137Q51 

B 

X Insulators 
P-132308 

FIXTURE 

142985 
Armature 
Rack 

imocGtypisD 
Scrap =. 

SPACE Basket 

Screw 
P-139042 

Spring 
P-221330 

Terminal 
P-218782 

Spring 
P-148208 

Spring 
P-148203 

Spring 
P^148248 

Bushing 
P-106385 

See Note 
Below 

Bushing 
P-136389 

Screw 
P-139159 

Terminal 
P-218781 

Clanp Plata 
P-139428 

Layout 
Tray 

Oper. seated on 24" 4 stool. 

Note: Operators 2 h 3 plaoe a handful, of screws P-139042 in the space 
narked "A" on the fixture base plate, of terminals P-218782 in 
the spaoe marked "B", of screws P-139159 in the space marked nCn. 
Operator 2 places armatures B-142985 in the container In front 
of the fixture plate, while Oper. 3 places ooils P-219043 in 
this basket and armatures P-142985 In the spaca marked "Y* on 
the fixture hasa plate. Vfhm the parts placed on the fixture 
base plate are used up a new supply la obtained from the 
eoatalnsrs in th» layout tray. 
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Sheet No. 1-1} 
No. of Shasta 5 
Jan. 15, 1952. 

STOCK LIST ANB BMSH LAYOUT PSBP f& > J S S@®I» R-1498 RELAY 
— • - (RELAY TBST GROUP) 

COMPONENT PARTS OF FLAT T YPS RSLAY R-1498 

2 - P-130428 Clamp Plate 2 - P-139042 Screw 
2 - P-139051 Clamp Plate 2 - P-139159 Sore* 
2 - P-106385 Bushing 1 - P-219043 Soil 
2 - P-136389 Bushing i - P-142985 Armature 
12 «* P-132308 Inaulator - P-148203 Contact Spring 
1 - P-132308-1 Inaulator 1 - P-148206 Contact Spring 
1 - P-218781 Terminal 1 - P-148248 Contact Spring 
1 * P-218782 Terminal 1 - P-221330 Contact Spring 
1 - P-219072 Terminal 

BMCH LAYOUT TJSgP B Y OPERATORS 2 & 3 (R1LAY ASSEMBLY. TEST GROUP) 
" IN THE ASSSHBLY OX FLAT. TYPS RELAY R-1498 

Relay 
Box 
72102-B 

Screw-
Bri-rer 

Ct 1VL 43 

1 

Terminal 
P-219072 

Clamp Plat* 
P-137051 

P-
142989 

Armature 
Raok 

Scrap 
Insulator UNOCCUPIED SPACB Basket 
P-132308-1 

, Sore* Spring Terminal Spring Spring 
P-139042 P-22133Q P-218782 P-1482Q6 . P-148303 

Spring Bushing See Note Bushing Screw 
P-148248 P-106385 below P-136389 P-139159 

A B 

X Insulators 
P-132308 

MXTDRS 

Terminal 
P-218781 

Clamp Plate 
P-159428 

Layout 
Tray 

Oper. seated on 24* • •tool. 
Note: Opera* S & 5 place a handful, of sorewa P-139042 in the space marked "A" 

on the fixture baae plate, of terminals P-S18782 in the space marked "B n, 
of serene P-1&919* in the space marked "C". Opar. Z places armatures 
P-14J89S5 in the eontaimer in front of the fixture plate, while Oper. 3 
plaees soils P-819043 on the fixture base plate. Sinee Bee. 4, 1931, 
both operators plaee a handful of P-132308-1 on the fixture base plate 
in the spaee aaarked *B* • man the parts pleoed on the fixture baae plata 
are used up a aew supply is obtained frem th« containers in the layout tray. 
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Sheet Ho. 1-S 
Ho. of Sheets 5 
lay 20, 1931. 

STOCK: LIST mp BSHCH LAYOUT USED m Asssmnm& B 4 4 9 8 RELAY 
~ ' (RSLiY TEST GROUP) 

COMP0MB8T PARTS OF FLAT TYPE R1LAY R-1498 

2- P*13Q428 Clamp Plate 2 -*** P~1S9Q42 Screw 
2 ~ P-1S9Q51 Clamp Plate 2 - P-139159 Screi 
2 - P-1Q6385 Buahing 1 - P-219G43 . coil 
a - P-136389 Buahing 1 - J>-142985 Armature 

IS ~ P-132398 Ineulator 1 - P-148203 Contact Spring 
1 - IW818781 Terminal 1 - F-1482G5 Contact Spring 
1 * P-218782 Terminal 1 - P-148248 Contact Spring 
1 - F-219078 Terminal 1 - IV221330 Contact spring 

BENCH LAYOUT USED BY OPERATORS 4 & 5 (B1LAY ASSEMBLY TgBST- €EROIT|>) 
IN THI ASSEMBLY OF FLAT TYPE RELAY B-1498 

Belay 
Box 
72102-B 

3 - P-519 043 

Scres-
Drifer 

Terminal 
P-219Q72 

Clamp Plate 
P-139051 

A B 

X Insulators 
P-132308 

JL A r l «i.*Jisl?a 

P-
142985 

Armature 
Rack. 

Scrap 
UNOCCUPIED SPACE Basket 

Sores Spring Terminal Spring Seres 
P->139Q42 P-22135G P*218782 P-148208 139159 

Spring Bushing Coils Buahing Spring 
P-148248 P-106385 P-219043 P-136369 P-148203 

Terminal 
P-218781 

Clamp Plate 
P-129428 

Layout 
Tray 

Oper. ssated on £4** f stool 
Note: - Opera. 4 k 5 plaoa a handful, of sores* P-139042 is the apace 

marked "A* on the fixture bass plats, of termlnsla in the space 
marked "B", of serews P-139159 in the apace marked "Gn, and about 
six armsturea, P-14t985 In the apaos marked "Y* • 
When the parts placed on the fixture base plate are uaed up a new 
supply is obtsinsd from the containers in the layout tray. 
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Sheet HO. 1-1* 
HO. Of Sheets 5 
.Tan. 15 > 1932. 

STOCK n a r m>. WMQii LAYOUT mm m abbmbiimq R - M S S R^L&Y 
( R M TSST GROUP V 

EFFECTIVE DEC. 4, 1951. 
OMPONMT PARTS 0F SLAT TYPE RlLAY R-M9S ' 

2 - P-130428 Clamp Plate 2 - P-139042 Screw 
2 - P*139Q5I Clamp Plate 2 - P-139159 screw 
2 - P-106385 Bushing 1 - F-21904S Coll 
2, * P-136389 Bushing 1 - P-14B985 Armature 
12 - P-132308 Insulator JL **• P-148203 Contact Spring 
•1 -mi3B308-l Insulator i - P-14E 0̂5 Contact Spring 
1>' P-218781 Terminal i — P-148248 Contact Spring 
!•* P-218782 Terminal i - P-221330 Contact Spring 
l'-r P-219072 Terminal 

BI^CH LAYOUT USM3 Bt OPERATORS 4 & S (BSLAY ASSlJgBLY TEST GROUP) 
IN THE ASSMLY OF 1L4T TYPS H1L&Y R-1498 

Relay 
Box 
72102-B 

Screw-
Brtrer 

GOI - P -21 m 3 

Terminal 
P-219072 

Clamp Plata 
P-139051 

A B G 

X Insulators 
• P-132308 

FIXTUR1 

P-
1429651 

Armature 
Rack 

Insulator 
P-132308-1 

UHOCCUPISD SPACE Sorap 
Baaket 

Scrat 
P-139042 

Spring 
P-221330 

Terminal 
P-21378* 

spring 
P-148208 

Screw 
139159 

Spring 
P-148248 

Bushing 
P-106385 

Coil* 
P-219043 

Bushing 
P-1363e9 

Spring 
£^148203 

Terminal 
P-218781 

Clemp Plata 
P-139428 

Layout 
Tray 

Oper. Seated on 24" 4 stool. 

Note: - Operators 4 & 5 place a handful, ©f screws P-139042 in the space 
marked "A" on the fixture baae plate, of terminals in the space 
marked "B*, of screws P-139159 in the apaae marked * C , and about 
six armatures, P-142983 in the apaae marked *Y*. Since Dec. 4, 
1931, both operators plaee a handful of insulator* 132308-1 in 
the space marked 
When the parts placed on the fixture base plate are used up a new 
supply is obtained from the containers In the layout tray. 

BAC-SR 
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Sheet No - Z 
NO* of Shffe&s 5 
May 80, 193/. 

1, 

2. 

3.. 

9. 

• 0 £ p « B S XI AasggBKBW B-149S BiSMY 

(Test room operators heat assembly time for this rolay - 33.8 sacoa&s « Gpar. 2} 
(Teat room operators average assembly time for this relay - 43 seconds - Group} 

Left Hand 

5. 

7. 

8. 

Move hand to contuinor and with 
*T.& I., grasp, pick up, transport, 
and place clamp plate, P-1S9051, 
into neat lferther from the operator, 
simultaneously, 

Roach, and with T.& I. ig¥&*P» 
pick up, transport and insert (1) 
pin through clamp plate nolo into 
nest farther away from the operator, 
s imultaneoualy, 

Beach* and with T.& I. grasp, 
pick up, transport and insert (1) 
pin through clamp plate hole into 
neat nearer the operator,, 
simultaneously 

Move hand to container and with 
T.& I* grasp and pick up (2) bush
ings '-136289; simultaneously, 

Transport (2) bushings hold in 
T.& I., to position over fixture and 
place Of or pins nearer the operator; 
simultaneously, 

Beach, and with T.& I., 43*ssp» 
pick up, transport, and place (1) 
insulator, P-13230&, over pin* 
nearer the operator; simultaneously, 

Mora hand to container and with 
T.& X«, grasp and pick up (1) ter
minal, P-218782, aimuaaneoualy, 

Transport hand to position over 
fixture and place terminal over pine 
farther from the operator, simul
taneously, 

Move hand to container and with 
T.& I., grasp and pick up, transport 
and place (1) spring, P-221330, over 
pins nearer the operator, simultane
ously 

Bight Hand 

mote han& to container and with T.& 
I., grasp, pick up, transport, and 
place second clamp plate, P-139051, 
into nest nearer the operator, 
eip&Xtanaously, 

L , and with T.& X., grasp, 
pick up, transport, and insert (1) 
pin through clamp plate hole into 
neat farther away from the opera
tor. 

reach, and with T.& X*, grasp, pick 
up, transport and inaort (1) pin 
through clamp plate hole into nest 
nearer the operator. 

move batid to container and with 
T.& 1., grasp and pick up (2) 
bushings P-106385. 

transport (2| bushings held in 
T.& I,, to position oyer fixture 
and place oyer pins farther from 
the operator. 
reach, and with T.& X.., grasp, 
pick up, transport, and place (1) 
insulator, P-182308, over pins 
farther from the operator. 

reach and with T.& I., grasp, and 
pick up (1) insulator P-132308. 

transport and place insulator over 
pins on terminal P-218782, farther 
from the operator. (See motions 
under Left Hand column.) 

move hand to container and with 
T.& I., grasp and pick up, trans
port and place {1} spring, 
P-148205, over pins farther from 
the operator. 

U N I V E R S I T Y O F W I S C O N S I N - M I L W A U K E E 



Snoot Mo. 3 
Ho. of Sheets 8 
Hay 00, i m , -

Left a«ad 

10. . Hoacb and with T.& X.* grasp, 
pick up, tranaport «ad plaea {I) 
i&sulstor, F-132306, av«sr piaa 
nearer the operator, aimltsna-
ously, 

11. Ranch and with X., grasp, 
pick up aad transport and place 
{1} tovniaal, P~2190?2» over 
pins aoerer ths operator, 
tansoualy, 

12. Raise hand to position over 
fixture end; simultaneously, 

IS. straighten lead-out sirs* with 
fingers of hsM. 

14. With fingora grasp end hold 
coll {load-out siros to left)• 

,lo. 

16. adjust and twist lead-out 
wires of coil and armature 
assaobly with fingers of hand;' 
simultaneously, 

1?. Lower coil and araatura 
asaesably over (4) pins in fix
ture. 

18. 

19. 

Reach, and with T.& X., grasp, 
pick up, transport, and plana (1) 
insulator, P-132308, over pins 
nearer th© operator; aisultansoua-
lyt 

roach, and with T.& I., graep, 
pick up, transport, and placs (1) 
insulator ovsr pins oa terminal, 
£-818761, nearer tha operator. 

Right land 

Tamil and with I., grasp, pick up 
and transport aad place (2) insulators 
t w o * pins farther f r o s s operator. 

reach and with T.& grasp, piek up, 
transport, and place (1) insulator 
over pins on tsrainal, P~219072, near
er the operator. (Sea motions under 
Left lland eoiuian.} 

reach, and aith ?,& X*., grasp, pick 
up coil JV21&04S fKjtt right edge of 
fixturo, sad transport to position 
over fixture. 

Continue to hold coil over fix
ture* 

Helasso coll* Bosch, and with 
T.& X., grasp, pick up from position 
at right of fixture plate (1) arma
ture F-14B985, -ana transport to 
posit ion ov«r fixture. 

Assemble araaturo held ,ln 1., 
over coil. With fingers, graap coil 
and armature aassaifely. 

turn coll and armature assembly, {:$) 
turn) toward tho operator. 

Hand assists in this action. 

reach, and with f.& X«, grasp, pick 
up. tranaport, ana place (2) in
sulators, P-132S0©, over pine far
ther from the operator. 

Move hand to container and with 
T.& I., grasp, pick up, transport, 
and placs terminal, P-218761, ovor 
pins nearer operator, simultaneously, 
(aes motions under Left Hand column.) 

U N I V E R S I T Y O F W I S C O N S I N - M I L W A U K E E 



Sheet Wo. 4 
Ho. Of @hast6 5 
atay SO, 1931. 

taove hand to container and with T4b 
I * , grasp, pick up, transport, and 
piece spring, P-148203, ovor pins 
farther from, the operator. 

• / 

20. Ifova hand to container and 
''s....fith, ̂ .& graap, pickup, 

transport, and place spring, 
146248, oyer pine nearer' the 

operator; simultaneously, 
21. v '. Beach, and with T.& X., grasp, 
' pick up, -anf piac* (1)- insulator 
?-i323G6, over pins nearer the 
. operator, eimultaaeouely, 

'22. ̂  Keaen, and with T.& I., grasp, 
pick up, transport m§ place (1) 
insulator P-132308 (3?-132306-1 
since 12-4~S1,} over pina farther 
from the operator, simultaneously 

23. Lower band and with T.& I., 
hold pile-up nearer the operator 
in position; simultaneously, 

nova hand to container and with ?•& I. 
graap, pick \ip, transport, and place 
clamp plate P~130428, over pina, on 
insulator $earer the operator. 

move hand to container and with I. 
grasp, pick up., transport, and place 
clamp plate P-13G428, over- pins, on 
insulator farther from operator. 

reach, and with i'.o, I . , grasp and 
romovo (2) pins from pile-up nearer 
the operator, transport, and plae*s 
pins on fixture base plate farther 
from the operator. 

24. Bdaeh, and with T.&. X«, hold 
pile-up farther from the operator 
in position; simultaneously, 

25. ileach and with T.& I., grasp, 
pick up, transport, and place (1) 
screw, P-13S042, into loft hole of 
pile-up farther from operator; 
simultaneously, 

26. ttom. hand to container and with 
T.& grasp, pick up, transport, 
and place (1) screw, F-18S153, into 
left hole of pile-up nearer the 
operator; simultaneously, 

roach, and Kith T.& I., grasp and 
remove {&) pins from pile-up far
ther from the operator, transport, 
and place pins on fixture base plate 
farther from %M operator. 

reach and with 2« & I., grasp, pick 
up, transport, and place \1) screw, 
l»-13.*042, into right hoi* of pile-up 
farther from the operator. 

move hand to container and with ?•& 
I., grasp, pick up, transport, and 
place (1) screw, P-139159, into 
right hole of pile-up nearer the 
operator. 

27. Hasan and with fingers, grasp reach aad grip the handla of the 
the lower portion of the screw- scrow-drivrer with the hand, 
driver, pick up and transport to 
position over pile-up, 

28* Hand assist in transporting bit 
of screw-driver to the hsad of screw 
in the right side of pile-up farther 
from the operator, and . drive screw down into clasy? plate, 

2V1S9051, with the screw-driver by 
muscular exortion of the ana. 

U N I V E R S I T Y O F W I S C O N S I N - M I L W A U K E E 
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Sheet Ho. 5 
Ho.- of SheetB 5 
May SO, 1031. 

Left Hand Bight Hand 

Same motions as for right hand-28. 

Sana motion* an for left hand -
29, except screw ia*in the left aide 
of pile-tip nearer the operator, and Same motion* as for right hand-28. 

31. • S*a* motions as for loft hand ~ 
29, except acre* is In tas loft side 
of pile-up farther from the operator, 
and Same motion* as for right hend~28. 

$2, Transport and place screw-driver 
on bench at left of layout tray. 

Move hand, and with fiagorB graap 
and retaove relay from fixture, 
transport and place relay in chut© 
at right of fixture plate. 

Mote: - *fhe thumb and index finger*. 

Hots: - Uhe shove information was prepared after a general observation of 
tha sorKing procedure of all of the test operators. &lthou$i the 
piece parte in the apring pile-upa are in the aama order when the 
relay ie completed, there are inuiaerou* operations peculiar to each 
operator, which vary from the above general procedure, such as 
the order in which the screws are placed in the pils-ups, deviation* 
in the use of either hand la the placement of the various parts, 
which out or the aase&bly, etc* 

U N I V E R S I T Y O F W I S C O N S I N - M I L W A U K E E 



January 13, 1938. 

Belay 

B-l 

B-9 . 

B-10 

8-15 

B-17' 

3-5£ 

B-137 

B-260 

33*456 

G-28 

G-SO 

Q-3S 

Stock 
List,, 

^135009-101-3 

9 

135363-1143 

135009-101-3 

135427-106-3 

135740-102-3 

» 

Spring 
Pileup 

A-109500 

109962 

109961 

111170 

111665 

114560 

122491 

126234 

138813 

131242 

131670 

131672 

Ralay 

1-804 

B-805 

B-301 

B-1187 

2-6494 

8-303 

M 1 3 

B-1246 

B-1316 

R-151? 

H-1496 

R-1498 

Stock 
List 

1-122086 

12£03? 

• 12860? 

1B424S 

146044 

139458 

142651 

143839 

144258 

144224 

146037 

146138-
2138 

Spring 
Pileups 

21297-1008 
121411-2007 

131164*1111 
121373-2110 

121443-1003 
121118-2001 

1212X5-1102 
131416-2102 

146042-10210 
148043-20211 

isieso-ioiOR 
121631-2002 

1S144O-U01-B 
123.1S4-2101 

1211S3-1103B 
121184-2101 

121440-11oi-r. 
144257-21191 

121630-1010-R 
121631-2002 

146035-10208-1. 
146036-20209 

146137-11213-B 
146036-20209 

DAO-Tli 
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