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DIN'T DISCLOSE IDENTIVIES

From the beginning of these studies, the identities of the
persans under study hava bssn kept confidential. We ok
to carry on this trust, Please guard the privasy of
anns o y suhstituting fictitious nares, or

symibols for real nomes
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K STOCK LIST AND BENCH LAYOUT USED
IN ASSEMBLING R-1498 RELAY
RELAY ASSEMBLY TEST ROOM .
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Sheet No. 1~k
. No. of sShests S
 meay  DON'T DISGLOSE TDENTITIES
) From the beginning of these siudies, the identities of the
' povecns unider study have been kept confidential. We ook
i veit fo eairy on this trust. Please guard the privacy of

igo gurerrs involved by substituting fictitious pames, or
COMPONENT P : . wilisls for real names. o
e 2 - P~159042 Sorew
2~ 1 - P=148805 Contast Spring
13 = 1 - P-148306 Comtect Spring
l- 1 = P-148M8 Contact Spring
1~ 1 - P-2R1350 Consest Spring
1~ <
9
UNOCCUPIED SPACE [Bastet “
Spe Terminal | Spring  |Spring | layou “
Seree Spring T3S0 |P-218782 | P-145300 |P-148803  |Tray
— - - ~ ing |Serew
Tersinal
Terningl A B C P-R18781
Serew-Dri | 1 Clasp Plate
X Insulators -
ey R P-138308 130488
P [(FIcoRE |

Yhen mwnﬁoﬁmuphhmmdmu
w-:hitowmmwﬁdmntcmt tray.
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T S  chest M. 1-B

xo. of theets 5
Jumi2 M, 2008,
sont-ct Spring

205 Contest sSpring
. Contact Spring
Contact Spring

Box 5 [~ I=RI008S 14885 Rack
72108-B

Terminal | B ¢ | Tesminal

P~219072 : p-g1o781

Clamp Plate | : Clap Plate

P-130061 X Manrs | 150438

[ rIxmme |
Oper. seated on " 4 steol
Note: Operwtor 1 plases a hemdful, of serews P-130042 in the space marked
VA" sn the fixture dase plate, of termimels P-218Y62 in the spece

nexked on "B", of serews P-130100 in the space merked "Cv,

Since Iee. 4, 1931, a haniful of finsulators P-138308-1 has been
Plased in the mpece maxrked "D%,
ma-mmumrnmmmummwum
supphy is obtained frem the containers in the layout tray.
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NO. _o;'.‘ Sheets 9§
May 30, 1981.

STOCK LIST 4ND BENCH LAYOUT 'USED Iy AS&E&ELING R-1408 RELAY
(R""L&Y TEST GR(IIP) .

COMPOWENY PARTS OF FIAT TYPE RELAY R-1498

P-130428

BENCH_LAYGUT USED BY OPERATORS 2 & ©

RELAY ASSEMBLY TEST GROUP)

IN THE ASSTMBLY OF FIAT TYPE RELAY R=1408

2 - ‘ Clamp Plate 2 - P~130042 Serew
2 - P-129051 Clamp Plate 2 - P=-139159  Sorew

2 - P=106385 Bushing 1~ P-219043 Coik

~ 2-- P«13636¢ Bushing 1 « P-142985 Armature

18 - P<132398  Insulator 1 - P-148203 Contact Spring
1 - P-218781 Terminal 1 = P~148205 Contact Spring
1 - P=2168782 Terminal .1 -~ P~148248 Contact Spring
1 - P-219072 Terminal l - P-221330 Contact Spring

Relay , | p- |  Armsiure
Box 0 -ZI9043 142985 |  Raek
72102-B ' ‘
g &rap :
UNOCCUPIYD SPACE Basket
‘Serew Spring Terminal Spring Epring ’ ,Las:’rout:
P-139042 | P-221330 P-218782 P~148208 P-148203| Tray
Spring Bushing See Note Bushing | Serew
P=148248 | P~106385 Below P=1363689 | P-139159
- Terminal | A B ¢ Y | Terminal
P=219072 P-218781
Screw- :
Driver | o) amp Plate X Insulators Clamp Plate
P-1370851 P-132308 P=139428
FIXTURE
Oper. seated on 24" ¢ stool., ,'i
Note: OpsrTators 2 & 3 plece a handful, of screws P-139042 in the space

marked "A" on the fixture base plate, of terminals P-218782 in
the space marked "B", of screxs P-130159 in the spsce marked "C".
Operator % places armaturss P-142085 in the container in front

of the fixture plate, while Oper. 3 places coils P-219043 in
this basket and armatures P-142985 in the spsce marked "Y" on
the fixture dase plate. Then the parts placed on the fixturs
base plats are used up & newx supply is obtained from the
oontainers in the layout tray.
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STOOR LIST AND BENCH LAYOUT USED

Shﬂat No, 1‘9‘ .
No. of shuets §

i ASSEMBLING B-1498 RELAY

" (RELLY TEST GROUP]

EFFECTIVE DEC. 43 1931.

COMPONENT PARTS OF FLAT TYPE RELAY R-1408

2 - Pel’0428 Clamp Plate 8 - P=139042 Sorew

2 = P~139051 Clemp Plate 2 - P-139159 Sorew

2 - P-106385 Bushing 1 - P=219043 Coil

£ ~ P=1%6389 Bushing 1 -« P=14298% Armature

12 - P=132%08 Insulator 1l ~ P=148203 Contact Spring
1 -~ P-132308-1 Insulator 1 - P=1468206 Contact Spring
1 - P-218781 Terminal 1l « P=148248 Contuet Spring
1~ P=-218782 Torminal 1l « P=221330 Contact Spring
1 - P=-219072 Temminal ’

. BENCH- TAYOUT USED BY OPERATORS 2 & 5 (RELAY ASSEMBLY TEST GROUP)
T IN THE ASSHMBLY OF FLAT TYPU RELAY R-1498 o

Relay ! P= Armeture
Box IS ~ [P~2190R3 | 142985 Raok
72102~B . : ¢
Serap
Insulator | UNOCCUPIED SPACK Basket
P=132308=1
. Sorew Spring Terminal Spring Spring Layout
_ P~139042 P=221330 P-218782 P-148208 . P=148208 Tray
'7 Spring Bushing See Note Buah;‘ing Screw
P-148248 P=106385 below P-136389 P~139159
Terminal |4 B c Y| Terminal
P=219072 P=218781
Serew~
Driver
Clemp Pli%J Clemp Plate
p-137051 | P X Insulators P=120428
: P=132308
FIXTURE
Oper. seated on 24" <4 stool.
Note: Opers. £ & 3 place & handful, of sorews P~139042 in the space marked "A®

on the fixture bdase plats, of terminals P~-218788 in the spacs marked "B,
of ssrews P-153108 in the space marked "(". Qper. 2 places armstures
P=142985 in the sontainer ir fromt of the fixture plate, while {per. 3
Plases eoils P~319045 on the fixture bess plate. Sines Dec. 4, 1931,
both operators plese a hamdful of P-152306-1 on ths fixture bame plate

in the spase mu »D*, Whea the parts plsced on the fixture baze plate

are used up a new supply is chtained frem the oontainers in the layous iray.
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gheet No. 1~E
No., of Sheets 5
May 20, 1981.

STOCK LIST AND BENCH LAYOUT USHED IN ASSEWBLING R-1408 REIAY

COMPONENT PARTS OF FLAT TYPE RELAY R-1498

P=130428 Clamp Plete

- £ - P=139042  Soerew

2 ~ P=1390Q81 Clamp Plsate & - P=-13915% Sorew

2 ~ P=106385 Bushing 1l - P=219043 . Coil

2 - P=136389 Bushing 1 - P=142085 Armature
1% -~ P=1328398 Insulator 1 - P=148203 Contact Spring
1 - P=218781 Teminal 1l - P=146205 Contact Spring
1 « P-2187682 Terminal 1l ~ P~148248 Contact Spring
1 - P=210078 Terminal 1 ~ P=221330 Contact Spring

BENGH LAYOUT USED BY OPERATORS 4 & 5 (RELAY ASSEMBLY THST GROUP
~ 1IN THE ABGEMBLY OF ULAT TYPE RELAY R~1498 |

Relay P Armature
Box ¢ ) 4% 142985  Reck
72108-B
Serap
) UNOCCUPIED SPA&E Basket
{Serew .| Spring Terminal | Spring Serew Leyout
Pe139042 P=221330 P=-218782 P-148208 139159 Tray
Spring Bushing Coils Bushing Spring
P=148248 P=10638% P=21904% | P=136389 P=148203
Terminal |4 B c Y | Terninsl
P=219072 ‘ pP-218781
Screw-
Driver
Clamp Plate X Insulators Clemp Plute
P-139051 . P=132308 P~139428
FIXTURR

Qper. seated on 24" 4 stool

Note: - Opers. 4 & 5 place a hsndful, of sorevs P=139042 in the aspsce
narked "A" on the fixture base plate, of terminals in the space
marked "B*, of screws P-139159 in the spsce marked *C", and about
six armatures, P-142085 in the space marked ™YV,
¥hen the partsx placed on the fixture bass plate are used up a new
supply is obtained from the gontainers in the layout tray.
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Sheet No. l=p
No. of shoets B
Jen. 15, 19%2.

- BTOCE LIS AND E’ﬂmﬁ LAYOUT USED I AUSEMBLING R-14908 RUIAY

RELAY THeT GROUP
BEFFECTIVE DEC. 4, 1931.

COMPONENT PARTE OF FLAT TYPE RELAY R~1498

Clump Plete

& - P=-130428 8 - P-l30042 Sorvew
8 - Pe1%9051 Clump Plste 2 - P=139159 Screw
.8 - P=l0698%S Bushing 1 - P=819043 Coll
2 & P=138589 Bushing 1 -~ F=l42085  Armature
12 - P-133308 Insulator 1 ~ P-14820% Contact Spring
1 - P=l38308<~1 Insulator 1 - P-146805 Contact Spring
1.« P-218781  Terminal 1 -~ P~-148248  Contamet Spring
1 = P-2iE6782 Ferminal 1 - p=221330 Conteect Spring
1 = P~219072  Terminal

. B“‘NCH M'!Gﬂ‘}} VUSED BY OPERATORS 4 & 5 |
- IN THE ASSHMBLY OF FiaT TYPE

RELAY ASSEMELY THST GHOUP)
i RULAY H-1496

Relay ' ‘ 0415 - Armature
Box coxks F p-z‘_lb 142088  Reck
721028 N
Insulator UNOCCUPIED SPACK Sorap
| P=132208=-]1 Basket
Serew Spring Terminal Spring Serew Layout
P=]%9042 P-221330 P=21078% P=148208 139159 Tray
Spring Bushing Coils Bushing Spring
| P=148248 P-~106385 P=210043 T=-1383E9 P=148203
Terminal & B ¢ Y | Terminal
P=219072 »-21878)
Seraw-
Driver
Clamp Plate D X Insulatoras Clemp Plate
P~139051 P=132308 P=130428
FIXTURK

Oper. Seated on 24" ¢ stool.

Note: - Operators 4 & 5 place a handful, of screws 139042 in the space
sarked "i" on the fixture base plste, of terminals in the smpace

marked "BY,

of screwa P-13%9159 in the spsas marked "C", and sbout

six cmuturel, P=-142988 in the spase marked "Y". Since Dec. 4,

1931, both operators pleuse a handful of insulators 138308-1 in
the spacs marked "D",
When ths parts placed on the fixture base plate are used up a new
supply is obtained from the containers in the layout tray.

DAC~Et
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shest No . 2
No. of gheees &
May 20, 1931/.

MOTIONS FOLLOWED BY RELEY TEST

. OPERATORS 1N ABERMBLING R~1498 RELAY

{Tont .-raem operators best asseubly time for this relay ~ 33.8 seconds - Oper. 3)
{(Test room operstors aversge assembly time for this relay - 4% seconds ~ Group)

_Lafy Hend

1.

Do

S

4.

Se

Ge

7e

8.

o.

UNIVERSITY OF WISCONSIN -

Jidove hand o container and with
¥¢.4 I., grasp, plek up, transport,
and pleses clamp plate, IF~1¥90051,
into nest terther from- fhe operator,
aimaltaneously,

Roach, and with T.& 1. gyvzap,
pick up, trensgort and insert (1)
pin through elwnp plate hole into
nest farther away from the operator,
sinultasneously,

Resch, and with 7.& I. grasp,
piek up, traneport and insert (1)
pin through clemp plste hols into
nest nearer the opsrator,.
similtanesusly

HMove hand to contsiner and with
T4 Lo grasp and piek up (2) bush-
ings P=136289; simultaneously,

Pransport (2) bushings held in
T8 Y., t0 poaition over fixture snd
plece vver pins nsaror the operator;
simultaneously,

Reseh, and with T.& I., grasp,
piek up, tremsport, ené place (1)
insulator, P-132308, over pins
nearer the operator; simultansously,

MHove hand to container and with
Yo T., grasp and pick up (1) ter-
minal, P-2168782, simnleneously,

Transport hagd 0 position over
fixture and plage tersminal over pins
farthor from the operstor, simul-
teaneously,

Nove hand to container and with
Te& X+, grasp eand pick up, transport
and place (1) spring, P=-221530, over
pins nesrer the operator, simultane-

ously

Bight Hend

movs hand to container and with T.&

Is, gresp, plck up, trensport, and
place second clamp plate, P-l30051,
into nest noarer the operator,
simolteneously,

reach, and with T.% I., grasp,
plck up, trénsport, and insert (1)

_ pin through clamp plate hole into

nest farther away from the opera=-
tor.

reach, and with P.& I., grasp, pick
up, transport eud ingert (1) pin
through clemp plate hole into nest
nearer the opsrator.

move hand to container and with
Tl IQ’ grasp and Fick up (3)
bushings P-106385. .

transport (2} bushings held in
Tk 1o, t0 position over fixture
and place ovar pins farther from
the operator.,

reach, and with T.&% I., grasp,
pick up, transport, and place (1)
insuletor, P-1328308, over pins
farther from the operator.

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

transport snd place insulator over
pins on temainal P-218782, farther
from the gperator. (See motions
under lLeft Hand column.)

wove hand to container and with
7e& I., grosp and pick up, trans-
port and place (1, spring,
P=14£2056, over pinzs farther from
the operstor.

MILWAUKEE



_Zoft Hend

Bheet Ho. &
Ho. of Sheets

Ripht I&m&

10,

1i.

18,

RE:

16.

17.

- Rosch and with T.& 1., grasp,
pick up, transport sénd place (1)
ineulator, F-132808, over pins
nearesr the opsrator, sinaltane~
ously, :

Bewah ané with T.% I., prasp,
plak uy and transport sné place
{1} terminal, F-319072, over
pins noerer the operator, simule
taneously,

~ Haise hand to position ower
fixture and; sheultensously,

Straizhten lead-out mires with
Flogers of hasd.

¥ish fingers grasp snd hold
eoil {lsad~out wirus to lsft).

Adfust and twist lesd-out
wires of coil and armature
assembly with fiagers of hand;
sluiitanevusly,

Lower coil sand ermeturs
asssembly over (4) pine in fix-

T otara,

19,

UNIVERSITY OF WISCONSIN -

Heach, sad with T.& ., grasp,
piek up, treneport, and plece (1)
insulator, P-152806, over pinas
nearer the operotor; simulisneous-
1y,

roach, snd with T.& I., grasp,
pick up, transport, and place (1)
insulstor over pins on terminxl,
P-218781, nsarar the operator.

reach and with Tu& I., grespy, pick up

and trensport aud plees (B) insuletors

ovar pine farther from operatior.

resch snd with T.& T., graspy, plek up,
Sransport, and pluge (1) iasuvletor
over ping on terminsl, P-219072, nesre
er the operator. (Bee¢ motions under
Left Hend oolumn.)

roach, and with T.& I., gresp, plek
dp coll R-2180G43 from right sdge of
fixture, sod transport to position
over Tixtured

gontinue to hold eoil over fize
Lurs, '

holesse ocoll. Rsach, and with
Tek Lo, graap, pick up from position
8t right of fixturs plate (1) ame-
ture P-~142965, and transport to
position owar fixture.

Aasemble aymature hsld in T.& X.,
over aoil. With fingers, grasp coil
and armebure ssgsombly.

wurn coll and armebure sosembly, (18)
turn) toward the opersator.

, Hand essists in this motion.

roach, and with 2.& I., gresp, plck
up, transport, asnd plsce (2) in-
sulators, 2=132308, over pins far~
thar from the operator.

Move hand to coatainer snd with
Tet 1., grasp, pick up, trsnsport,
and place terminsl, P-31878), ovor
pins nesrer ojperstor, simultaneously,
{see motions under Left Hand column.)

T i
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k) , Ehﬂét 3’0. é
o Ho. of ghasts §
: ‘/,‘ Hay 8¢, 1951,
L Left Hend iiight Hend
206. Hova hand fto container and move hand to conteiner and with T.&

“trensport, and plece spring,
Pul148248, over pins nesrer the
opéretor; simuiteneously,

#1e " Reuch, snd with & I., grasp,
piek np, snd place (1) insulator
TeiERE08, over pins nesrer the

. opeyutor, simultansously,

. Hesch, snd with T.& I., grasp,
plek up, btrensport snd place (1)
insuisgtor P~132506 (P-188508~1
since 18«4~31,) over plas farther
from the operaior, simultansously

o,

8le Lower hend and with T le,
hodd plle-up nearer the operator

in position; simultancously,

24. Besch, and with 7.& 1., hold
pile-up farther from the operator

ia position; simultansously,

5. Raach and with T.& I, groasp,
plok up, transport, and plece (1)
serow, F~139042, into left hols of
pille-up farthar from opsrator;
simltansously,

26. sove hand %o coatainer and with
T Yo, grasp, plek up, transport,
aad place {1} serewx, F-1l5Q155, into
left hols of pile-up nsarexr the
operator; simultanesusly,

87. Heach end with finpors, grasp

the lower portion of the sorow=

driver, pick up ané traasport to
position over pile-up,

28, Hand assist id transporting bit

of screw-driver to the head of screw
in the right side of pile-up farther
froa tho operator, and

-

T«, grasp, pick up, transport, snd
plscs ppring, P-lsB82035, over pins
farther from the operator. '

@mova hand to contaliner snd with T.& .
grasgp, piek up, trangport, end rleace
climp plute P=-130438, over pins, on
insulator nesrer the operator.

move hund to conteiner and with T4 I.
arasp, nick up, transport, snd place
clemp pluts P-120428, over pine, on
insulator Tarther frow operstor.

reach, and with 7.4 I., gresp and
romove (2} pilas frowm pile-up nosrer
the operater, rsasport, send place
ping on fixture base plate Lsviher
Trom thoe operatar,.

roach, and with T.& 1., grasp and
remove (2} pins from pils-up fer-
ther from tha operator, trunaport,
and place pins on fixture bese plete
ferthear fron tha operstor.

reach and with T. & 1., grasp, plck

up, transport, and plece {1} scraw,

P=13904%, into right hole of pile-up
farther from the operator.

move hand to container and with 7.4
I., grasp, pick up, traasport, aad
place {1) screw, P~139159, into
right hole of pile~up nearer the
operator,

reach and grip the handle of the
sorow~driver with the hand.

drivo morew down into claxnp plsate,
129051, with the sorcw-driver by
musculur sxortion of the srm.
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‘ Lagﬁ‘gana

sheat o, 5
Ho. of ghoste §
Hay 20, 1831.

Right Hend

29.

30.

Guide bit of serew-driver Yo
the head of gorew in the right side
of plle-up nesrer the operator, and

Seme gotionm as £o¥ left hend -

. 20, sxgept screw Ls“in the left side
.Q;df pile-up nearsr the opsrator, and

1.

3R.

- Sems motlons ms for left hand -
29; except ascraw is fn the left side
of pile-up farther from the operator,

and

Trensport and place serew-driver
on bench at left of layout tray,

w

Kote: ~ *The thumb end index fingers,

Same motions as for right hand=-28.

Seme motions as for right hund-28.

Smme motions az for right hend-28.

Hove hand, and with Tingers gresp
and romove relay from fixture,
transport and place relmy in chute
at right of rixture plete.

Note: = 7The above information was prepared after a genaral observation of
the working procedure of all of the test operators. Although the
plece parts in the spring plle-ups ars Ih the ssme order when the
rolay is completed, thers areinumerous operations peculisr to esch
operator, which vary from the above general procedure, such as

the order in which tho screws are plsced in the pile~ups, deviations
in the use of either hand in the placement of the verious parte,

whieh entsr tho assembly, ste.

DAC~TR
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Relsy
Tyne

Bel
B~9
B.10
Ba15

Bul?

s

56
B-167
B~260
B~456
G-28
G350

G-38

Dac-rit
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'.ET&GK,LIﬁza AND SERTNG PIIRUY & « DR4eTNGS

Januery 185, 1932,

Btock
Lint

ALB5009-101w3

"
31

. "

"

135565-1145

. 1B5008«101-3

| 135427-106-3

1357401023

T

*#

HELAY TEST
Spring Reley
?il&ﬂg Iype.

4=109500 E~804
109962
B-805
109951
111170 B0l
111885
Fe1187
114560
122491 Be-5404
126334
HeB05
138815
131242 R-013
131870
R=1846
131672
R-1316
R=1317
H-1486
R~1408

Stock
4122086
122037
- 123607
124245
148044
139458
142651
143839
144258
842824

146087

1461384
2138

Spring
Pileups

A=121297-1008
1R21411~2007

2£1184-1111
121573-2110

121443-1003
"1211318-2001

121815-1102
131416~2102

1448042-10210
146045-20211

121650-1010R
181831 ~2002

121440~11 01-R
121184-2101

12115511088
121154~2101

121440-1101~F.
144267~21101

121630~1010~R
121631-2002

146035~10208h
146036~20209

146137-11813~kK
146006+ 20209
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