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The purpozs of thiles crane is to rorwwve thoe sniwle cons Tren the farnisble Hin o
#2 apd telke %hem to Hocd #3 for survey ad te dlopzie of then Shyw dioposel vord
1P they ave found So v cowtaminnted.

This crane has 2 gear sdifting dovice on it that ie oprinted by Sclemeid wilves
vitich enanlos the crane to move borizontal or vertical 2a the operation regisce,
Valve §199Y cperetes the horizental shift and valve 200V vosratel e varnicnd
shift. The crane cen not be operated vertically snd horizcainlly el the sons ine.

Turatable rotatiom interlocks 45K, UGK, TR and #BX will pirevont ooy Orese yorrcmewnt

unleez thoue releys cye de-emsyglzed., Also, averload relsy SO cantact musl he
clozed tn nove the craas.

There are Lwo control switches on Desk 31 umed to operate this crepe. Switch 548
ia for the murpose of moving the crewve horizontaslly to Joft o right ond 858 ie
for the verticel operation up or fowa.

All the limit ewitchos for this crane are shovn in the noreactunted positicn on
the Biementary,

Listed balow are thece switchos ovd when and how they ars coivated,

(4) Crane upper limit switch #833 acturted when crane is im ewivene up position

(P) Crape loft 1imlt svitch ;068 ectuated vhem crvane s in cxbrans jeft pozition.

(€} Crome centor Limil mwitch /878 actueted when crars ig in 4he on pusiiicn and
in the center of Enod 5593,

(D) Crams vighi limit cwitch 890 ectusted when cranc is in the oxbtrene righi
posliion.

(L} Crane lover limit suiteh #9008 actuated whon cranc is in sxireme lower wealticon.

(P} Beod #2 door switch /918 sctunted when door 15 closcd.

To operate the creme horizontally, the crenc must be in the up position, thic
actuates L.5, 833. By turning the switch S48 to the right or 127t & eirculh is
zompleted thru 838, SiSL and 2 end 6385, energizing solewcid walve YO whick
shifte crane mechanism to horizontal operstion.

To operate the crane wertically, the crame hrs to be eliher in the ceuler or ab
the exireme zight end ac the center L.5 878 or right L.5. €58 nzwe o e actunted
in order to complete e circuit thru one of them apd 8535 &4B3, t¢ cperate Solenoid
velve 20W to shift the gear to wvertical operation.

OPERATION OF CRATE TO THE RIGHT FROM DETRINE ILFT

Crane is in the up position whick actuates 033. Wale fe-overgizes 59%. £ circuls
is set up energlzing 57X thru & N.C. contact on 56X, ard 802 cnd 8952 is in the
c®f position, 58K is enerplzed by & contact on L.5, 075, How Ty urriag 84S to
the right position a circult is set up thru contecis on 338, ST, 57 and 56X
energizing coil 53Kl vhich moves the crane to the »ight umill it aciustes center
1.8, 87¢, walch drops cut 58X stopping crane, Belore the crazme oo bo woved any
Twrther to the right the turnteble mist be in the down sesition which cetuzies

568 (14mit ow. on tacwhoble) which cuempgizes 408 ond ths Fnod £2 door nust be
openad v deu-agtuete L.O, 9IS, 4 edvoulh con then b Jdoted Uhra coneacts on
838, SWBT, S7%, 2, ord 010 o coll S3KL whleh wil)l Crive crane to the odpbt waewe
1% actuntees L.5. 88 drcppisg out H7H ¢o shop she crane. '
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(2) LOVERTNG CRANS EOOK TO FICY ¥R SMNELL CAN IH HOW 2 8-

By surning the ecntrol celich 556 o Lhe Jover posibicy, Selensid valve
20 Y iop cpergized o provisurly emplzived, ehifting mechanioe o wevitical
opewation; also, & cilreuls io sot wn tiewm .3, &85, G587 aud lover L.O5.
508 emergizing 53K1, alloving evant %o lover untll lower limdi switch 908

O i acturtod stowping crrue.
) (3) RAISING CRAME FIOOK TO FICX UP GAMPIE CAN IN BOOD 42

When craro ‘e lovered in 42 oneraticn 1dmit owitch 838 wes 8.0*%31;&%&,
closing contact on 836 in WE e¢oil cireuit nousing 59K to enerpiza, By
turning 858 %o the zsise vosfiicn o cirvevit is campleted e 988, 8359,
and o contect on SIHE, emorgioing )35"2 which misce crape until wpper limid
ewiteh 838 15 actuated vhick ntogs 4w crame in the up posiiicn Dy de-
encrgleirg SOR.

(4) OPERMPITG THE CRANE TO THE PRI IXTHEED RICHT POSIRIOGN

At the completion of operabion £~2 upper Limdit owitch 838 is a2ctuated. By
tuming switch S48 to the lefv positica Solemnid veive 19W ias emevgized

ap gzplained p*eﬁwt-lj, causlipy mecherlen to shift Yo horizowmial operation.
Also, @ cireuit I nmpkmsd thru co:wrts a 835, 480 and le™t limit
gwicch 865 ene'r"zuing 5362, uhich moves cvome to the left until switch

88 io veleased or untili left linit sulich &> is actoated vhich de-cnergiz-
- ef 53TR.

MIGCELLANEOUS OFERATION

- it 1% 1s dsairabls bo lowosy cranc vhon iopped a8t ccniexr position by limdt
gwitck 878, &6 is twmed to thoe lower positicn, this will ghift tho peur
esbanis® to veritical operatien as previouwsly explaincd,

{ j The lowering process 1s vegm thru 875, 85ST and lover 1limit ewitch 908,
energising 538, sllowing crane to otart o lover. Reley 55K 1o encrgized
nt this same tine thwu 8556 and 8isk oril sealimg im thru 55K contoct.

Ap the crane lowera O7S de-actusios and opens the origiwal circunit it the
cirewit is still campleted tlxu 55K, £357 apd 7..8. 008 end et this point
55K ceals im again thru STK, 508 and ‘55‘5’ for an indepondent gmel-in circult
axclupnive of the control owikeh 858, Fhe erarc com then be lovorsd unbil
lower limit ewitch 905 actuntss, which stops the cxans,

o

~.

Tc taise the erane at this pelnt, switch 958 is fturred to raise and a clreuls
is completsd thru 55K contact, 585 and H5OK contact o energize coil S3E2
causing erane to raise until upper limit swltch 838 ie actumbed, this de-
onergizes SOK dropping out 5I3K2 stopping crans.
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Yor Bbebicn 7 it ig Reloy 217 X
¥ ¥ g = ® 218 K) Cubicle 3
4] 1] 9 ”" ¢ 1] 019 f\:)
4] 14 0" 13 (] o) B..}

Por reference sce elementary cheebs £45 cnd #&, Task T Ixemple of oper-
ation from Deck 8, (Station 2): Asewming thot the crogs feed amplidyne awitch
on Desk #10 im on znd the cross fecd excitation ewitch (Deck 10) is on. A rod
lomp appears above cech of these switches indlicating thet the cross alide wmay ve
operated.

I7 the Combrol Switeh #2731 5 (Pesk 8) ic turned to “Pickup” Contacts #5 and
#6 ave closed and Contacts #7 end {8 are closed, Contact #5 and #6 enorglzes ths
cross slide Drive Motor #2056 B Contactor #24% ¥ through IN.0. Contact of Relay
245 K. Relay 245 K is energlzed through @sm operated Swibckes 269 S {in” limit)
and 289 S, "Pickup" position., The carriege travels in at high speed bocause of
the cloeing of Contacte 7 snd 8 of Control Swlitch 271 S. These contacts close
the high specd Relay 246 K through closed com oporated Switch 270 § on erosz slido
drive. As the slide travels in the firvat switeh o open is 270 § wailch drops out
the high speed Relay 246 XK. The carriage thon moves in abt a lower rate of appel
wntil cam operated Switeh 239 & opens, at thle polnt the door iz latched to the
croge slide mochanigm., When Bviteh 289 & opened 1t de-svergized Rolay 245, A
N.C, Conbtact of Felay 245 in tho coll eclreuit of Motor 206 B Conbactor opened and
caused tas motor o shop.

IP it lz deeired to depcsibte the door ar the stabicn the Conbrol Switen 271 3
is turned to "deposite”. When the Control Switeh ia in thia position, ite Comtrols
#1 & {2 are closed, #5 and #€ are clozed end ¥7 snd {8 orc closed. The switch
{271 8) mas {throvph Contects %5 and {6} clozod the driving Mdbor Comtactor 243 ¥
through contacte of Relay 245 X the came at In "pickup”. Alsoc Conbagetn T and 8
clecsed the high opeed Rolay 246 I through Com Switeh 270 & the same ag in “ploik~
up”. Put Comtacta #1 and §2 ave now clogod. They bridge the pickuy Cem Switceh
280 8 30 that the slide passcs by this position and moves In fuviher to the
"deposite’ posltion. The first switch Uo opem fe 270 & which clows down the slide.
The 2lide consinuen in et siow gpecd until the Deposito Switch 268 S dpens dvop-
ing cut the iptor Contactor 247 K. as before. AL this pesition the doorrig va~
datched from the slide, The glide will now nove ovnt withous the door.

The slide con thoen be noved owt 88 hefove but without the door. The slide
automatically stops at its full out position os a cam operated Switch 268 8, o
crcss alide drive. opens which do-snevgiszes Relay 256 K (C-3). Relay 236 X has o
W.C. Combtoed in the coll eivceit of the Drive Motor #2080 B Contactor 2kh ¥ {see
cheot #1) which cpens allowing the coutachor to open thus ebopping the slide.

Fxcopbions of cross slide opovation exist at Staticna L, 8, and 10. {See
Toek I1 clementory cheet £3).

At Sbation #1 {F111 & Dpcavs)

The crogs elide will not operate valesg Relay 248 X {C-I) is encrgized. A
green Iamp 202 T {D-T; comnected threough a W.0. Contact of Relay 246 K inmdicates
when Relay 2u3 X i energized cod oleo when the slide can he operatod. The coil
cizoundt of Relay 288 K ig comnectod Shrough o com opersted Switch 875 8 (see
elerentary shoet #7., Tesk IT). ‘hem the tubse bt Stotion 1 is »aiccd to & cexialn
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heighth, Switch #2875 8 ig cloged and

— W RN

Boley 248 ¥ in cnerglzed.

Tt cwae up to this: The crosc slide will not move into Station #1 unless
the tuve, ot this station, is raiced o e cerxtain belghth depending on the ad-
Justment of the cam which cperaies Switch #2715 S on the tude elevation drive.

Exception of cppse silde cperatlon at Station #9 (welgh station): The
cross slide will not operate at Station #9 unless Relay #2490 K (C-1) is energlzed,
ag an N.O. Combtact of thie velay ie connected in the control clrcult of cross
slide Drive Mohor #2056 B, (Soe elementery sheet #3 of Task II).

Relay #249 X i5 energized hy Contact #L of Rolay #2h2 X (C-%). Relay fi2k2 ¥
is a ‘ah:s.'ee conbact scguence vatehet operated relay. (See elementary sheet i#7 of
Task IXj.

The coil of Relay #242 ¥ 1s controlled by ite own #2 and #7 Contact, a
7.0, and & N.C. Conbact of Relay #2400 K {C-k), a N.O. Contact of Relay #2400 K
and a §.C. Contact of Relay #1241 K (C-4).

Relay 240 K has three N.0. Conbacts in the down travel control of the gcale
loader Drive Motor {#203 B. Relay 240 X iec only do-energized when the cem upersied
Swisch #21% 8 is open vwhich cecurs when the ccale loader is completely down.

Relay 241 X has three K.0. Contacts in the up travel control of the scale
leador Drive Motor 3203 B. Relay 2kl K 1s only de-cnerglzed when the engage cem
operated Switch #2135 S or the disengage cam operated Switch #215 & is open.

Sequence of operatiom starting with the scale loader In completely down
pogition,

At this polint Cam Switch #218 S is cpen and Relay 240 X is do-energlzed.
Conbact 242 X1 is closed and Relay 249 K is enerflzed theroifore the crogs slide
will move in. The croas slide moves in to “deposite” ae explained (sheet #4F ).
The boat 1z now regting on the pine of the scale lcader cage.

The scalo loader Conbrol Switch #216 S iz turned to engage (explained on
gheet §# 7 and olenentery sheet #7 sad #8).

Tne scole loador woves up with the bogt end contenmts to be welghdd., As the
gcale lcader drive cam moves oway from Cem Switeh §#21h 8, it closos. energlzing
Rolay #2400 K. The I.0. Contact of Relay 240 X, im the coll clrenit of sequency
Relay 242 K, closes aud the coil of 242 K is energlzed through the IL.O. Contact
of melay 240 ¥ which is elrendy cnergized. Consequently the rabtehet of Relay
249 ¥ moves te rotor cne notch vhich opens Contant 242 X1 and closes Contact
o2 ¥2, The coil of 242 K is not energized becauves the N.C, Contact of Relay k1 X
in peries with 242 72 ig open Lecawse Relay 241 K is enerpgized. When the ccale
loader drive can opens the “engage" Switch 213 S, Reley 21 K is do-enevgized ond
the .0, Centoct of Relsy 241 K in the coil circuit of 242 ¥ ke clowed which
enevgizen Reluy 242 K and ite robor noves andther potch, Thaisz opens 242 K2 ond
closes 242 X3, The N.C. Contact of Nelay 240 X which is in eeries with the 242 iZ
Conact in the eoil elreuit of 842 K is open becwape the com Cam Swibch #4814 8 Iz
cloved. Switch #21h S controie Relay 240 K.

wWhon the scale loader drive cem opensd the "engege” Swilch #213 8 the scale
lozier cage with boat and controls wos engesed with the balance hook.

¥
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The scele loader can now be lowered. The scele lceder Combrol Switch #2816 S
is turned Lo lower. It cor be lowersd only encugh to allow weighing of the cage
with 148 contencs Or the scale loader can be lowered all the way dom., The cross
glide can nob be moved out vntll the acale loader ls cumpletely dovm., When tho
scale loader is moved completely down, com operated Swiitch #21hk 8 is opened,

Relay 240 X i3 ds-cnerglzed end the N.C. Contact in series with the now cleged
Contact 242 ¥3 ig clogsd, The coil of 212 ¥ is enorgized, 1te robor moves an~
other notch, Comtect 242 K3 ip onened and Contact 242 K1 is clesed. This energlzos
Relay 2kD K and the cross slide nay be moved out,

Thus we have tie condition menticned at the dsginning of this crosa slide
operation exceptlon, tho cross siide drive will cnly operats when Reley 249 K is
cnerglized,

Regardless of how the operator operates the scale lcader mecheniszm, Relay
#2249 K will be energized whan the scalo loader 19 moved completely down.

Exception of operstion (Damping): Cross slide drive will not operate at
Stetion #10 unless Relay 247 XK (G-h) is emergized. 247 K ia energized by cam
operated Switch 276 82 on d&umy drive, When the dump hopper is In e position 3o re-
celve, the cross glide way be moved in,

Scale Ioador (Weigh Station)

The scale loader is driven through a gear spoed reductiion by a three phase
220 Volt Mobor #203 B. The motor is manually comtrolled by Switch #2166 S (D~13)
it 1o marked "Scale lcader Control®. Curreut supply for Switch #216 S is from
Swltch #212 8 (D-13) it 18 morked "Wolght Control Power™. A ved Iamp #20% I above
end to the right of the welght conbrol powsr switch sbous when the weight control
pover switch is on. A groeen Lemp {210 I sbove and to left of the woight control
pwosr switch indicetes thal the maln power {220 T-3 phase) ic on.

Three IN.0. Contacte of Relay 240 K (C-4) are connected between the “lower”
contgets of Control Switch 216 S and the Drive Motor #207 B,

Three N.0. Conbacts cf Reley 2kl K (C-4) ore commected between the “engage”
snd “disengage” conbacts of Combiol Switeh §216 S end the Drive Motor #2035 B,

A cam opersted Switch #21k 8 controis Relay 240 K and stops the Prive potor
#205 B 1)1hen the scale loader ie in dowm positlon., (Sce elementory sheot #7 of
Teghk I},

Two cam owitches, Imgege Swltch #2135 8 and Disengago Switch #2195 S combrol
Relay #2841 K. The Engage Switeh #213 S cauges Relay 241 X to drop open when the
scale loader is in proper pozition o emgage the cage with the dalance hook.

The Discasage Switch #215 S causes Relay 241 X to drop open, stopping Motor
#2053 B ot the prroper point to disengage the cage from the talsnce hock,

Exemple of operaticn (cee elementary sheets #7 and #8). Ascuming that the
"eight Combrol Power" Switch #216 S 1s in position "lower®, which is i%s nommal
pogition when the scale loader mechanimu is abt rest, down Limit Switch 21k 8 is
open and Foloy 240 K g de-energized., Tho three N.0. Conbucts of Rilay 240 K
which are connected bebtween the contacts for "lowoer® of Swiitch #2106 & ond the
Drive Motor 205 B epe open. Thereffro the motor is at vest. {(This ic The only
timetthat the cross slide will move into thls shablon to doposite the boaot in the
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seale cago).

then 1t is desived to load the halence, Switch #2106 8 is turned to "emgage“.
The engage contacts of Switenr #216 £ ciorge tho Drive Motor 203 B civeult through
the threo ¥.0. Contacta of ecnorgized Relay #241 XK. The scale loader mcves up
until Cam "Engage” Switch #213 S opens, de-enorglzing Rolay €4l K which stops
Drive Motoxr #20% B at the proper pesibion to cngage tho scale cage with tho
balapce hook. The scale icador is tken lowered, by tuining the Contxol Switch
#216 8 to “lower®, leaving the scolo cege henging on the balence hook.

When the Control Swiitch J216 § is turned to "lower” its "lower” contacts
snergize the Drive Motor #203 B through the W.Q. Contacis of Reolay 240 H which is
energized because the lower imit Switch #2214 8 in the ¢oll circult of 2LOK is
cioned. Motor #20% B now rums in the divection to lower the scale loader. The
scale lozder may be moved a1l tho way dowa, if it is deslred to move the ellde oub
of “ho stetion without the motter whickh ie to be welghed, or the seale lozder con
Do noved partly dovn to allow veighing., (The #11de¢ will nob move out wnless the!
loader iz completely down).

Wher the scale lozder 1s moved completoly down, csm operated Switch #21% 8
is opened and Reley 280 ¥ is cam operated Sviteh #214 S is spened and Relay W0 K
1z do~cnerglzed, bredking contuct hetween The Control Switch §21& & Contacts snd
the Drive Motor #203 B, It @aerefove slops vhen the gealo lcafor is completel;

down . PUme pMarToR SONTRQL

¥or referance see elenmemtery chest #0. The purpose of the dump mechanisn ig
50 convey the boat with its conbents from Hood 9, Task IT, Yo Hucd 13, Tesic IIT,
and dGump its contents Im a hopper. The dump meckanimm io driven througn a gear
and chain speed reduction by Movor 202 B. (For comtirol date see shest 1),

Motor 202 B is lccated on top and ab the cast end of Hood #10, This motor
19 controlled by Switch 4210 S on Depk 13 and ia marked "Durp Control”. Dumping
is permissable only vhen green Lamp #2825 I, marked "Inmping Pormlssive” is on.
Since thic operstion 18 in connection with Tesk IIT 1t is interlecked through
Roleys #2092 K and 250 K. VWhen #2562 K is de-cnergized end #2350 X (C-24) 1s energized
tho green dumping permiesive lemp bums. Relay §292 X io energized vhen the mizer
motor (Teck I3T) is running, the Chip Valve Switch #352 SL and the Powder Yalve
Switch #3317 & (Task ITI) arve cloged. Wnile thils procsse is in operallon the dump
mechanien will not cperate., When thls vrocess o Wask IZI is compleled and the
sritchen are tumed off. Relay 202 ¥ ¢oil iz do-ensrglized.

Worrally closed combacis on Relay #2892 K ovo now closed and the "Dump Combrol”
Switeh {Deak §413) iz encrglzed. Relay 250 ¥ becmme onergized vhen 292 X vog
energized and is scoled in through i%e ¢ condact which is ia soriecs with e cope
tach on Relay 838 X (c-2L). Relay 238 K is conbrolled by a com operabed Switch
fopis 81 on duwy motor drlive,

When the cizconit is ia the above condition the greca lemp burna and dunping
g permissable.
t.

Waen the dump consroel switeh 1o turncd to dwnp Relay 225 (w2} 1 @wergized,
he Guap moter sterte and Muns ob khigh speed., A ccnmbact on E% ¥ pavollela the
& o)

goal~in coniach on Relay 238 X so when fon Swisch 4878 81 opens, 250 ¥ remcing
energlaot. :

Suitch 276 81 opens juet befove the dumping pomibtion is reached. A normally
oven. contact on 238 K opens vhich reduses the spood of the Jump drive., The dump
conroyor may bo veturasd to itg steblon ob any Lime o Tthere are ne intoriocks in
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vibratoz (201 71)

{For reference see elementery sheet £46). This vibrutor ls locabed at the
ot end of Hood 10. The purpess 2 the vib=ator is to shaks 3il of the contents
2rom the bogh when 1% 1g dmped. It is controlled manvally by Switch #209 8 on
Dook 15 (Tegk IT) and sperebos avbonatically when Relay £02 X 1o energized pro-
viding it 1s nob beling opevetel fro: Desk 13 Switch #8209 8.

292 X is controlled in Tagk ITT, This circullt iw oxplained in Dump Moborw
Overation, sheot #4,

When the vibrator 1s opevated menually from Desk 13 it hes a variable resistor
{229 R} end e rectifier (209 FUCT.) in soriez with ite winding.

The resisior xnod 1s werked "Tibrator Adjust'™. Ite purpose iz 1O vary the

intensity of vibration. The rectifior allows the vitzator Lo operete on only hall
cycle which males the vilvrater wore olffsciive,

Waen the vibrator operates autonatlcoily the respigtor lsg shunted and the
vibrator operatos with a consbant intensliy of vilbratiom.,

-

Fuemaco Control Fower

For referonce Goe elementory drewing ¥-2-12382., Conircl panel power (115 ¥, ¢

phaee) Lo all siz fumeces in Togk IT le fed rom Rreskew FRO2 X (menual) on ©is
door of Cublicle #4 (duct level). Tals pover is fod dowm on wires #3517 end £518,

=

From Bresker 202 X the combxel pover is fod to eix fuscd branch ewitckes, one
Por cach combrel ranel. Woen these civenita ore encrglzed, green lsmps marked
135 T AC Supply, burn on each punel, These lemps indleabte power up to the "Panel
Powver" guitohens. When the ponel power swilbches are tvined on, & red lemp Indi-
cates "Fuucl Fower” om emeh ponel., The brench sritcher (fuoed) ave located on the
wall behind the combrol panelz., The "Pemel Power” Switches arve on the panels.

The corrvesponding panel and branch switches (with fuwss) ave phown in the
following choys,

Panel o, HByanchk Swritch o, Peneld Power Sw. o Fuoe oS,
4 2001 8 2002 8 acolr ® 2002 F
7 2101 5 202 8 2101 # 0z B
5 2201 3 2208 8 o0 B 2502
3 2201 5 2502 8 2502 T 2502 T
13 Zh01 & 202 5 2601 P 2L02 ¥
i 2301 8 ga08 8 2501 T encs

Twmace Power {Genoral)

Furnace power (340 V 3 piace) Tor all six fursaces io Tod Trom Areaker 210 X
fmerual) in Cubicle F24% (duct level). The Feeders merked 516, 519, and #5920 ave
brovght fubo a wire gutter behind the furpece control panels, Here the T thoseo
cirenlt 1g eguelily dlvided to eorve the sin Durvace tréneforusrs,  ack trangs
formar ig Ted throughn o fused swibeh, mounted directly under who wive gotier., Tas
hookup ervangensnc ig shoyn in ohars on the Doliowing pooe.
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¥ire Ho. to Line

Fuinace WO, Bronch Sw. o, Branch Sw, Fuse No. side of swltches
i 2008 8 200% F 2008 B 516 and 519
2 2108 g 2103 ¥ 2104 ¥ 516 N 519
3 2208 s 2205 ¥ 200k F 516 " 820
b 2308 s 2305 ¥ 2304 ¥ 516 " 520
5 208 s 2403 ¥ 204 F 519 " 520
6 2508 s 250% ¥ 2504 7 519 " 520

The furnaces ore resistance type -~ 10RW ~ 220 V. They ave ueed with 10 XVi-
4h0/220 ¥ transformers., Fuinace current is cootrolled by a saturable reactor
cennected in one of the lines botween the L0 V switch and the fumace trans-
foxner. '

The veactor is LOKVA-440 V AC-79 V IC. The reactor acte as a varieble
inpedance. The lmpoedanco ie varled inversely to the curremt (0,C.) flov. The
greater the valus of D.C. the lepu impedence 1s offered vhe furnace current.

The finmal result Deing, as the D.C. is Incwreased so the furnace current in-

crense8 and as the D.C, decrenses 90 doss the Ifurmece current. The direct

current ia supplied and controlled by the reactyol wnli. For iafomation on how the
reactyol is controlled see the widite up n L & I droop corvection with reacirol
pansl and eccompenying dravings., There are two prograne of hesltiag veed. When the
fIuorination cycle is te De used the winding temperature controller 1o switcled to
the Fluorination cycle cam wnit by Switck #2004 S marked "Progrem Selector”, or the
orxidation cycle by turning the same Suitch 2004 § o "Oxide™ position. The wind-
ing temporature controller is then uged with the oxidatlon vnrogrem cam and glide-
wire unit,

Imporxtant

A thyripe mpaigbor is connected across the D.0. winding of the saturable
reactor to aveid exceasively high voltages in cuse of an open civeult. The thyrite
reglgtor 1o connecked ag near &8 pessible to the D.CG. winding for safely.

Hlawm
WA A W

Thare ore four alamme on each furnacs, asplrator wetew, fuTnoce vacuuy
vafile over temporature and winding over temperaturo.

o

The aspirabtion water aloym cirenlis of ¢ll six furncces are lwterdocked LY
contacts of Relay 295 X {C-23), PBeck furnace has an asplration water electrode.
1% the water level beccmes simovmally high tho electrode is grounded by the water,
execiting the orid of an amplifier tube in a fwimace aloxm unib #200 TA (C-23).
Thic caueses Relay #29% K to be de~enorgized.

8ix N.0. Comtacte of Relay £93% K cawses e wreley in the alarm circuits of
every fuxnace in Task JI to te de-gnergized. A Ne0. Contact on ench of these
inGividnal relaye of esch furasce fesd the sopivation welter valve sritch and
the fumece wacuum valve switeh, Congetuentldy if the aspization webox beccuoe
too high on eny ono oy all the fomaces the alaras of oll the furmacses gound and
the aspirabion water snd vacuum on all the furnaces is ghwt ofF,

The alams horne on each of the fuwnaces cea be gllenced before the cause of
the alorm is eléminated by turning tre Indlviduel elem switcheg on the furnace

control panols to "resct emd then releass. D ECLA
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For refercnce see clementary sheet {9, ¥aen green lamp #2011 I narked “i.
C. Supply” is bumning this shows that tho service ewiteh on the wall beuind the
panel ig cloved and fusos $2001 7 ond 2002 ¥ ove okay. Turn on Switch #2002 S
marked "Forel Power. Indicetlon Lamp £2001 T (ved lomp marked "Panel Power”)
showe panel pover is on, Indicabiom Ieomp #2012 I merked "LL0 T ACY ohows thab
the fMumece Power Switch #2008 3 {mounted on the wall behind the panel) ie on
and that Tuses #2003 and 200k I ore okny.
Also, when the Fanel Power Switch ;#2002 8 wes turned on, the secondary of
the readtrol transformer wvas closed to the line terminals ¢f the reactrol by an-
other pair of contacte of Suitch #2002 8.

Tae “Program Selector Switch” has three positions, Oxidetlion, Manual and
Fluworination. (Switch #200L §)

Congidering it In ths oxidction pogition. The oxidaticn red indication
Iamp #2003 I is ca. When this switch 18 in the oxidation position it eete up the
circuit to 2001 K in such a mwammer 25 %o allow it to enerzize waen Furnace Hesabing
Switch #2003 S ie turned to start. 2001 X then seplu~in by one of its W, O. Con-
tacte.

A nommally open contact on Belay 2001 ¥ sleo eneygizes the coll of the
furnace curvomb Contactor #200hk K (P-6) and also the enode volsage {(reectrol)
Contacteor #2005 X (P-6) in scvies with o contact in the winding temperature con-
troller and a conbact in the Haffle temperaburs conbroller.

hmother H.O. Contact on Relay 2001 K complotesn the program cam drive nmobor
circwit ond the heatling program io started. The program 1s completed monually
by turning the Furnoce Foabing Switch J200% 3 of? voslticon, The progreom will
L] » - I {«
repoah as long as Swibtch 2005 B is In the %on® positicn after ctorting., 4fSer
the program has besn turned off the program com machonism condinuse o swn and
stops when cem Uperated Switeh {42002 opens. Tho oxidetion program cam 16 then in
» [ f. L )
e starting posltion for a wopealb progrer oporabion,
The “Flvorination Qas® Switceh #2005 § and the "Aspiration Weber® switch
~, - Pl ]
6 8 axo effective cnly when Re 265 ® {C-25) iz encrgizod., A normall
Ave snly 51 1o e 1y
open contact on Reday 209 K im comnocted in series with bobth of these switches.,

Relay #265 XieiGonirolled by a differential Preseurs Switch $2010 S. This
aulich 1ig momted above the Turnaca,

When the Relay #265 X is snergized and the Flucrinabion Cas Switch #2005 S
iz svurned to oxygern, Conidacts 2005 S1 and 200% 83 closoe vwhilch enexglzed the
Solenoid Oxygen Talve #R00L 7 and alzo the Pluoringtlon Gas Indicating Lemp #2006 I
weich burmz &im.

When Reloy #265 K is energlzed and the Fivorinastion Cac fwitch §2005 § ie
turmed to HY oxygem all the contacts ou the svwiteh cloge. In this position tke
soloneld of the Txygen Valve #2001 ¥V and tho stionold of the BF Talve #2002 ¥ ere
0ot energized. The Fluorinstion Cos Indiosling Iomn #200C X hwufoc Dright.

The “Oxidat on Gas™ Swltch #2007 5 {alsc ecnerglzed when Feley #1265 X ic
energlzed) when in “on” position energizes the solensid of Sho (zidation (oo Volve
#200% ¥ and also the Oxidation Gas Indlcation Iamp 42008 I.

Tho above switches and indlestion lawps arve mounbed on the Fuimace Panel 16,
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The oergen, FF wnd Ozldation Coe Golenold Talves oxe nowded in a rov {(above
+he windows) on the wall in front ol the furasce.

Tor reforconce seo elementary sheot 1. Tho "Asplration Water® Switeh #2006 5
18 effective only vhen Relay £@63 K (C~25) is energizod.

Relay #2863 X 1s emergized vhocn Contact JiA2 of the furnace alarm wumit #200 FA
(C-25) ia closed and "Alam: Test and Reset” Switch #2009 S iz in the neutrel positlicm
(this switch is epring lcaded for noutrvel). (Explained on sheet /)

The Aspiration Water Switch J£006 8 controls (throuwgh N.0. Contacts of Relay
263 K) the Aepiration Solenoid Valve #200k ¥V and the Asplration Waber Indicaticn
Lamp #2016 T above the owitch on Fanel #6.

The same N.0. Contact oa Relay #263 K which foeds the Aspiration Water Solenold
alao foeds the "Trrnace Vacwm® Swileh #2011 & (econtrole Furnnce Tacuum Velve
#2005 V). More about the sepiveticn water end fwmacs vecurm conbrel under Leod-
ing “Furnoce Alarm".

The “Air Cooling" Switch $300 S on Desk #8 comtrols the Air Couling Sclenold
Velve #215 ¥ (above the fusnmaces) and the Alr Indication Yamp #217 1 mounted sboTe
the switeh.

Wo, L Furmacs Alarm

(For »ofercnce ses olemontary cheet 10 & f11) Therc are four origing of
farnace alarm.

1. Aspiretion water sbove nomel level,
2, Over temperature recorded at bafile temperaturc conbroller.
3. Over temperature recorded at winding seamperature comiroller.
L, Differentiel pressure switch opens.
Nete:
The same Alarm Switch $2009 S, Horn #2001, and Resot Relay ;/2008 K are wsed on
ell fonr alamms.

TP the aspiration -mier »iges 0o high in the aspirator, an Aspliratosr Tlsetrole
4200 HA e grounded by tho water. Tais condition causes a coutect in the Turnace
Alara Unit 200 Fa (C~23) to open. When this contact opems it de-cnergizes Reiny
4203 (C-25). A ¥.0. Contuct of Relay 293 K Is comected between ilte coil of Relay
263 T and the Alew Switch #8000 B vhich £5 in noubral positvion {in neutral position
this cireult is closed). There Reley #2673 K lo de~cnergined.

A N.C. Yontact of Relay {1867 K sovnds the Alarm Horn #2001. Also another N.C.
Contoct of Relay 263 K lighwtz the siarzm weser trap Indicnbtion Iamp #2018 T g -
silence the horn, the alem end vosel, (Swltch 2000 8) le moved to reset position i
nonebarily, which memontarily emergites Relay #2008 ¥. & ¥,0. Centact of #2008 K
enerizes Reley 266 ¥ (5-23) vhich sesls~in through a N.0. Contect of 1t om and
a M. €. Contact of Roley 263 ¥ (de-energized). A NW.Z., Contact of Relay 266 X is
opencé which openg the hovn civouit but the Scplrabor Water Indlesblon Igap cone-
4tinues o bvummamtil the asplration waber levol is returned to normal. The espire-
tion water alaz%win not mound whon the Aspiration Waber Switch $2006 8 is off,

brigst —

The action of Reley #293 K offects the aspization water, vecuum control

and aspiration water alamm on all six furnaces. An gbnormal aspiration

water level on any one of the furnaces causes Relay #2953 K (C-23) to open.

S DECLASSIFIFD



DECLASSIFiEp ===

. IT an over temporettoe 1o recovded in the "Bafile Temperature Tontroilar’,
y noenally closed contact In this lustruwgent opens which do-ehergizes Reloy
‘2005 K (Panel #6). A W.0. Comisot of Relpy #2006 K closes which ccuplotes the
Alern Horn #2001 through a W.C, Comiact of Reloy #2009 K (P-6) (not encrgized).
Also, alewm vaffle over Tempeveiture Indicabtlon Immp #2009 I is lighted through a
W.C. Contact of Relay #2000 K.

The homn way be silenced Dy momentarily moving the slarm and Reset Switch
£0000 8 to reset. This cnorgizes the Feset Relay #2008 X (P-6) momentarily which
Bnergizes Relay #2000 XK and it ceale-in through a .0, Contact of its ovm and e
H.C. Conbact of Relay #2006 X (the relay de-cnerglsod at the time the wiaim
gounded). Vhen Relay #8009 T is encrgized the H.8. Conbact, menbdloned obove, In
the horn cizcult in oponed avd the horn ig silenced.

Indicating lanp #2009 T continuves to buim ummbil the temperature is back to
noymal walch onergizes felay #2006 L.

The "Winding Over Temporature Alsmm” 1s zimiler Yo the Baffle Gver Tomperaburc
Alarm in operavlon., Somo equipment io cOuuCn botween the Lwo {o9o note on sheet
#26)
¥ .

Some Aifferent relays are used. 2007 K (F~6) instezd of Relay 2006 E amd
2010 X (P~6) instead of Relay 2009 X.

Ho. 1 Furnaco Vacuum Alasw

If the diffevential pressure of the furnoce bocomes abnommal and the conback
of Differential Presoure Switch #20:0 § (momied on top of the finace) opens,
Relay /265 & {¢-23) is de-energized. A& W.C. Contact of Relay 265 K closes and
completen the Alam Horn 2001 ecireunlt threugh a N.C. Contact of Relay 267 K {C-23).
21sc a N. ©. Contact cn Relay 205 X lighte tho alern fwipace vacwm Indicating
Tanp #2017 I,

Tho hom 18 sllenced by momentarily moving the slawm switch o reset, Thle
momenserily energlzes the renct Reley #2008 X. 4 ¥.0, Contact of Relay #2008 X
LY - , 4
energizes Rolay #2467 K (wentioned chove).

Hplay 267 K seala-in through o W.0, Contact of ite oun and a N.O. Contact of
Relay 265 K {not energized). The H.0. Cortact of Relay 257 K in the hom cirenil
openia and the horn ig silenced.

The alarm Mumace vacuwr Indicating Ieomp 2017 I continues to tura until the
atnormel wresoure condition ic clzaved and Holay #2065 X 18 agsin eneygized.

Az wied on sheot 11, & N.0. Contoct of Relay #2€5 X fecds the Fluorinebion
Cas and Asplraiion VWoter Switches #2005 B and #2007 8. Thcrafors when the abnomal
preazure condition cccurs and the conbact of Tiffeventlal Pressure Switech #2010 3
cpen3, those clircuits are aleo de-snorglzed.
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TASK 37 - PTICATION

Senneemepnpatiegt Y

A change has been mmde in the interiock circuiv of the crose slide and the
acals loadey so thet it is not ocply nscesssry that the scale loader be in
fully down position but tho scale cage must also e disengsged from the
balance hook before the cross-siide can bte moved cut of station #9. Thie ia
accompliohed by the use of an additiomal relay end the norsally copen contscts
of switchos F2148 and 2158, A N.0. comtact of the adfitional rolay appears
in the control civewit of the cross-slide drive motor,

OPERATION (F TINCERLOCES

The seale loader operates as before {see clsewhers im this work) Refer to elem-
eptary BE-2-12582, cheeta 3 and T.

Aspums the carrisge is at station #9 with ite load tc be woighed. The scale
loeder with scals cage are in normml position, tbat is down. The N.C, contact
of the down 1imit switch #2148 (Cam operated ca lcader drive) is open, holding
tha down control relay 2LOK(Ch) do-emevgized and the N.0, contect of switch
#2148 4a cloged, holding the cross-slide interlock relay 2C4R(CH) ensrgized.
Countact 242K of segquonce rolay2l2X(Ck) 1s closed (remained so from the pre-
wvious waighing operation), holding the cross-slide intarlock relay 240K(ChL)
energized. The R.0. contact of relay 294K awd the H.0. comtect of relay 249K
vhich appear in the cross-slide motor coatrol civecuwit are, therefore closed,
poraitting the cross-slids wo move into stationm #9. As the scale loader is
started on its “up" travel, ths W.C. cuniact of €own limit switch #2148 closas,
energizing the down control relay 2LOK(CH), its N.C. contact opsas which de~
energizes relay 264K{(Ch) pendoring the cross-sllde inoperative., A K.0. comtact
of relay 240K (nov clowod) ensrmized sequence relay 242K thru o close ¥,0.
contact of relay 249K, causing comtact 242KT to opea and contact 2422 to close,
The opening of comtact 2h2KI allowed relay 249O¥ o drop oub.

Hote: Both cross-alide imderlacking relays 240K ond 204K ere nov de-emergized.

The scale lomder moves up to "engege" as ewitch 2138 (Cam operated) opens, de-
anprgizing the up comtrol relsy 24IE(ch)., A 1.0, comtact of relay 241K opens
the motor control circuit and & N.C. contact closes, energising, thru contact
242K2, seguence relay 242K, Contect 242E2 opens and contact 242K3 clogesn.
The scals loader should now be moved slightly doen to allow weighing, thie
doas not offect the iuterloek circuit. After weighing the scale loader ig
moved up to "disengags” where switch 2153 operntes, its N.C. comtact opens de-
energlring the up-control ralay 2LIXK which stops the drive mobtor. The U0,
contact of gsviteh 2155 closed energising thru closed contach 242K3, relay 242K
vhich opens contact 2B2K3 end clopes canbact 242Kl, The closing of comtect
242KT epergizoe the crops-slide iwterlook ralay 240K

The mscals loader with the scele cages is now lowared to down position where down
1init switeh 2148 operates. Its N.C. contuct opens, de-emergiszing the dova
control relay 240K which stops the drive motor, ite K.C. coutect closes which
enorgizes the crozs-olide interlock relsy 204X,

Both cross-siide imberlock relayes 2h0K and 204K are now enorgized, their H.0.
contacte ave closed pormitiing the croes-slide %o move out of statica #9.
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Bee Blementary H-2-32603
For Locations of Contactors see Zlemsutary legends

The follawing is an oxplanation of the Bisctrical Circulte in Tusk I in the
order that they are i‘irerb used in ¢he oporation.

Por the explanstion of the can'iagm and alavm systom for Purnices, cee Carriage
$1, "Carriage #2" and "Alarm System”.

CHUCIELS LOADING

I1.
D. (1) 110 volt pover im fed Zrom Bresker 302K iIn Cubicle #7. 125 volt IC
Powsy is fed thru Breeker 301X in Cubicle #6. 220 volt, 3¢ power
i fed thru dresker 303K in Cubicle #6. 40 wolt, 3P pover is fed
thru breakers 30K epd 3L1K in Cubicle #;1 .

‘I#here is an Imdicating lexp for each of these sources of pover on Desk .
35. ’

{2) Degk Pover button 301-8 on Dezk #14 closes relay 305K and 348K, which
seals in end lights the indiceting lsmp 323-I, Now cerrisge #1 can
be operated only from desk 5?114
& (4)

(3) Amplidype 41, Field OF button/ “%g.ooea relay 328X vhich semlis in, Reley
328K lights indicating light 3051 and provides power thru fuses 301F end
3027 for motor aund Amplidyne f.aelds.,

Amplidyne #1 start mttengg]gséz rolay 330X which seels in thru N.C.
contacts on 330K ard N.C. contacts on 329K overload relay, which starts
motor 302B and lights indicating light 306-I,

{485} See Carrizpe Operation.

B.{1) The slovators spd furnace bovtom roleosss iz Station #4 operate the
seme way as theco in Stations #5 & #6. Vhon carriage #1 1s in Station
#, Cam switch 3285 is closed. When clevator switch 3578 is twrued
to UP position, relay 343K in emergized thru Cam switch 3283, Relay
343K closes valve 311V, vhich reises the olevator. Elevator 748U,
3578 operates valves 312V aprd 313V In Dowm Position.

(2) Water Pressure swiich 3675 on Desk 335 operates 2 motor 3088 that
operaten o water valve. When the Water Pressure switch is turned to
raise, one coil of 352K is emergized thru a limit switch 048 n
the valve ths 8ru overloed relay 3688. Relay 358K starte the motor
3085 and energizes indicating light 322-I. %Whe motor opems the valve,
When the Water Pressure switch ic turned to lower, & reversing coll
in 352K is cnexgized thrz & different limit switch, 3838, The motor
revorses anf closes the valve.

(3) The Furmece Bottom Rolease switch for Station 74, 3568 operates 31k
valve end 3J0LK thru pressure switch 3168, wiich is ister by-passed by
conbacte on 3LLE, Bwitch 31€S is closed when elevator 4 is yaised.
Vulve 314K operates & catch thet relecames the furnnce bottom. Roley
34hX hes contacts thet by-passes 3168, which allows the furnece
botiom cateh to vemain opexn vhen the elevator e lovered.
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F. (1) Blevator Station #3 owitch 3568(P35) is fed thru Caw position switch 3275
' %) s &nd controls valves 309V (UP) and 310V {Bown), which operates
the elevator. Tho carrisge has to be in either Etation §3 or f48 before
this elevator cun Yo opevated.

8. (1)6(2) Seo Task XIX for Seneral Conveyor Speration,
CHUCTELE CHARGTIRG

11, |
A. (1)a{2) 8ee Cerriege Cperation

(3) When the carrioge is in 7X@ Station, Cam switch 3268 is closed, feeding
Elevator §2, switoh 3518, which closes 304V when UP position, and valve

3037 in Bown position,

B. (1) Powder Dump m%i 31751,(D33) operates relay 202K(624), thru Mixer
motor contacts (C6) in "hold positiom" by Mizer control switch 3543
(935), end Powder-Chem, Switch 35281(D39) in the “closed position”.
Rolay 292K also omergizes 201 vibrator and 201 Pawder Solencid Valve,
(Powder Task II to Mirer)

(2) Mo switches, or e®lectrical inmterlocke on chemicels to Mixer,

C. (1) Powder-Cham, Switeh 3%2(935) i turned to "open” position. Clesing 35252
energizing 3057 and 306V, and turns on vibrator 302; slso closing 3528h%
so Mizer motor 307B can nov he reversed to Dump by turning 3548 to Dump.

- Buiteh 35281 19 now open and Ge-energires 202K in Pack IT. (Povder &
Chex. to Crucibls), ‘

(2) Powllor & Chem, walve switch (332) is turmed to "Close position”, 35281
and 35283 axe emsrgizod and 35282 and 35284 ars de-emergized, Valves
305 and 306 becowe de-emorgized. (B2) 305 is moch. a H.0. valve, 306
ic mech, a N.C, Valws, (84) stops mizer motor from Dumping.

». (1) Chip valve switch 353@35) is turned to opsn, 395382 energizing 307V &
mech, H.6., and 3087 a mech, H.C. and dumps chips in crucible §f 3546
is turnad to "hold positiom", :

B, (1) Vhen Elewator switch 3515, Etation #2 is turned to lover, valve 303V is
enorgized thru Cam suitch 3268 and elevator switch 351S.

(2)(3) Bee Carriage $peration.
(L) When the carriege enters Btation $1, 3258 ¢loses,

(3) Foeding elevator switch station #1, 3508, which ensrgizes valve 301V
in "up positicn”, and valve 302V in “down position”. The 1id is put
on antomaticaily by wech, means when elevator is raised to maximm,

bgegmmares  DECLASSIED
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7.

A..

EVACUATION. ARD INAK CERCE

(1) The Compressor is driven by wmotor 3058, which is controlled thru relsy

(2)

(n

(9)

340K ani protsctsd by relsy 365K; across two terminels of the motor is

a solenoid walve 363K in seriep with a yoessure switch 4038, The comirol
circuit has a double pole discomect awiteh (30018) and fuses (3001F

and 3002F). Starting switch 30028 feeds current thru pressure switch
K0TS, thru tempereture switch 3J01TS) thru overlced comtact (365!&, thra
the coll, When the wotor stards an suxiliayry contact of relay 340K
Ughts indicating lasp 3001X.

The vacuum pump 18 2 110 volt A.C. motor and is controlled thru relay
J63K 85 Trotectad by relay 371K. Across the terminals of the motor is
indicating light 30061, Relay 363Xn(C-16) 15 o relay that 1s conmected
parallel to relay 363K(C-16). This reley 363FA has a N.C. contact in
tha 3019 valve circuit. These contacts are W,C. contacts and will open
when the vacuum pump is sterted., When the pump is rumming, valve 3019V
is do-energized and is cloged, This valve 18 & vacuum releage valve
and it will ohly open when the vacuum pump i3 siopped.

The circuit for this motor will be from line 3017 thru 30L4S atop Dutton,
thru 304%8 start tutton, which is by-passed by seal-in contact of relay
3€3K, thru relay coils 363K and 363KA, thru V.C. contact of overload
relay 371K to lins 3018. EHelay 303EA being onergized heeps valve 3J0LOV
de-energlized and clomed, allowing the vacmm pump to pump down a vacuum.

Relay 363BA's N.C. contacts act as an interlock to prevent the motor
from being sterted .nder a vhcuum pressure. When the motor is stopped
3019Y, vacuum relsase valve will becoms enargized apd open to allow the
vacuus preseurs to be relessed, :

The Purnsce Speration switch energizes s relay 3015K for Furnece #1.
3016K for Purpace #2 andl 301TK for Purnace #3, vhich eomnects the Pirsmd
Gage to the furmace being used., It also feods the operation selechor
owitch when the volve operation switch iz on automatic. Wham the valve
operation switch iz on mamuel, the furpece operation swiiches Teed
individual walve control ewitchss, Thore are 18 switches, No. 3023 te
3040, controllimg 18 valves, #3071 to 3018, Indicating lemps indicate
that the furnzce being used is on mavual velve comtrol, The different
control cireuits are interlocked so thai only ome furnsce operaticn
switch can be uasd at a time., Back furnece Speration gwitch furnishes
the controlling current for & separate group of valves, which are direct-
1y comtrolled by the Operation £elector switch or the manual control
switch,

The Cperation felector switch erergizes the valvas that are needed in
the different operation;, providing that the valve operation switch is
on sutomatic., Bach position of the owilch operztes a differernt combin-
ation of valves.

FURRACR HEATING CYCLE

A. (1) Flow switch 30CIS5F closes when wetsr flowz thru the frequency converter

and closes rolay 3018K.
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FURNACE HEATIRG CYCLE_coat'd —& -

The Toceo Unit Awvive motor is controlied thru relsy 370K jn Cublcle 16

end protocted Uy overload relays 360Kl 2ad 369¥2 in Cubicle #16. The

circult is Lrom lins 17 thru the Stop bubtbten 30078, thru the Start buthon

or gealinz comtacte an 370K, tlom comtacts ob ovorlomd releys 369K2, thru

H.0. contocts on relay 3018K, wmhich 12 @rerg. vien water is flowing in 30045
converter, thru §.0. comtacts on weley 3022K, vhich is ¢gnerg. unless the
thormal protective switch 30018 in the coaverter opeme to line 18, %he

Alarm suitch bas & comtact thet when in Tost position, it by-passes the
contacts on ralays 3018K and 3022K for test purposes.

Tocco Imsgtrument aswiteh 30098 furmishes the gemerator cutput voltage to
the meters thru fuges 30037 and 3004F. Whem in the "off™ position, the
switch also shorts cut the ermwier,

The Tocco Field switch (30088) energizes the auto trensformer 3001T and
Lights indicating lawp 3004XI. The auto transformer feefis rectifier 305

whick fueds the gemerator field across vhich is Thyrite 302, This cireuwit
ic fuged by 31287,

The Thrse Purpacs Beel switches are intorlocked so that omly one furmmce

XAy be ubed at ¢ vime. Lack Jurnace is directly coairolled by a relay

3002K for #1, 3004K for #2, 3006X for #3. Whenever ome of these relays

is cloged en indiceting lemp is lighied. Before one of these »elayn con
operate, two relsys must be enevgized, (3019K and 3023K for #1, 3020K

and 3025% for #2, 3021X and 3026K for #3). Belays 3019K, 3020K, and 3021K

are orsrated by £lcw switches in the water lines of the work coils, Relays 3p:
2024K and 3026X are oporated by temporature controlled swiichss in the
recovders, ‘

The Furnace Hea: switch also comnocte port of the Alarm syetem. See
Alarm Systen,

PURBACE COOLING

For Elevetor ¥4, #5 or #6, soe Page 1 and 2,
For Water Pressure ewitch see Page 2.

FURNACE UNLOADING & RIMOVAL

See Carxisge Opoyeation

B. (1) Elevator Station #7 switch is f2d thru two parallel Cem scwitckes, 331S

ard 3005, Switeh 3408 1s clcsed when cerriege 2 ie in Statlon #7.
Switeh 3318 ie closed vwhen cerriage L is in Station £7. Thua the
elsvator cen ba opurated only veen ont of the carrisges are in Station
#7. UWhen the elevator #7, owitch 3683 is in Down position wnlves 327V
and 3287 are cmorgized. When the ewitch is in UP pesition valves
325V and 3267 ave energized, providing that the pluoger is UP, closing
ralay 355X and the vise ig out, closing 350K, A scloyn trancmitier io
attached to the elevetor aud the seleyn receiver ve Dosk #35 iwdicates
the position of the elewabor for Cam eulbing oporaiion.

(5) The Tise is opersted by 220 volt, 3¢, moicr which im controlled by
revorning relay 360X ond protecited by rolay 375% {cubiele #6). Viee
switck 3768 oporates the motor one vay in "IN position and the other
vay in "OUT" position. Owitech 3778 amd 3TTE2 are Limit switches,

ome Tox cach Eirosticn. DECLASSIFIED
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FURACE UNSOADIRG & REMOVAL Conb'D

D. (1) The Clwok 18 & DC solonoid across whick is 301 Toprite., Before it

(2)
(5)

{13)

can opsrate, the cleaning tongs must be engaging switch 3508, ¢loeing
relay 35X, Whem ths Chnuck is controlled by switch 3808, both the
svitch and the relay have a contact in each line of the DU ocupply. The

- Chuck mue? be turned on vefors Carrisge 2 cen be opersted,

See C.rrisge {2 cantrol

The cutter is drivem by & 220 voli, 3¢ motor, which runs both directicus
{In and Out). The motor recoives 1t power thru relsys 357K ard 358K,
aund is protected by overload relay FT4R. It can be operaved vhen the
plunger is UP, clocing velay 355K, The reiays 357K and 338K are inter-
locked go that only ooe can cpernbe &% 8 time. There 8 a 1umit switeh
{3740) %hat has contacts. im both the Telny circuits to keep the cutior
Zrom golng in oo far ond fron conlng out Yoo far. Ralay 35¢K operates
wien the cutter comms out and 4rip Liamit svitch 37882, This puts 359K
in series with 358X, 359K is wove eeneliive than 358% so 358K drops

oué and 356K cloges,

The Brealavay ram is coutrolied by two 77 Valves, 329V and 332V, vhich
are encerglzed by tie breskaway owibch 3798, One valve in for Down, and
cna i for UP. .

(14} The Waste Chute flap 10 controlled by e roleating armature and two

(24)

(25

3

solenoddy, 302 sol. and 303 sol. Thece solonoids sve LT and are
supplied by rectifiers 306 %o 313, ia Cublcle #16. When the Weste
suliteh, 3818 1s turned to the other positiom, it cnorgizes one of the
solenoids thom a 1imit switeh 3888 or 3868 and tiwu the rectifievs.
The flap is turned apd the limit switch de-eporgizes the solennid.

Tho Plunger ie operated by - 2070 voli, 3 phase motor which iz controlled
thru yoloys IGUE and 340K and protected by overlcad relay 373K. Thevre
ave imterlocks so that both 3IFUK and 356K cap be emsrgized ab the semn
time, Waon the Plunger button, 3703 is pressed, relay 396K is energived,
starding the piunger Dovn, providing thet 353K is closed. 359K cloges
when the cutter is Oub. Relay 356X serls in vhen the bution is presssd
ard the motor wiil run unbil 1fadt switch 3T1S2 cpsme. When 356X opens,
2 eircult 1o ¢lossd %o 3BT vy noxwally closed comtacts on 356K and
Yhra Mimdb switeh 2TIS1. Felay 394K sterte tho plunger vp again,

Yken 1t reached the top, Linit swileh 37101 opene end relay 395K is

pud in serics with 35BK. 4s relay 355K is more consitive dban the other
ong, it c¢losas and 3IZHE openp stopping the woior; relay 355K ie a safety
feature thnt prevents elevatoer 7 Lrom buing raiwed wken the plwnger

is being operated.

Blevator #8 1s rained and lowered by valves 3307 avd 331V which are
controlled by slevator switch 3828,
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TASK III ~43-
CARRIAGE 71
Bheets 1 & 2 of Tlementary Diocgram H-2-12603
The Control Circwits ave 110 volts (line Y7 %o lime 18)

ALl relays are in Cubicle §5 except 361K end 362K which are in Cubicle #6.

Carrisgs #1 is drivem by a compound-wourd BC motor (3018) which is centrolled

by am Applidyne Gemerator {(301G) which is driven by a 440 volt three phese motor
{302B). This motor is controlled thru relay 330K and protectod by overioed relzy
329K, Awolidyne start switch (335-8) apd Amplidyze Stop switch (334-8) coutrol
relay 330X, Relay 320K has three coils, two for the protection of the 3 phase
motor (302B) and one for the protection of the cerriege drive motor (301B). Any-
one of thems coils will open the contact in the control of the 3 phase mobor.

DECLASSIF’ED — Wi/ 2 H4E ‘

After the Amplidyne Start Button (33%5-5) has been pushed, stertiag the Amplidyne
generator, the Amplidyne £ield button (333-8) must be pressed closing relay 328K,
vhich connacte the DC supply to the fuses (301F and 302F), hemee to the Indicating
light (3051) and to the comtacts of the cerriage control relays 316K end 317K,
Relay 316K yuns the carriage to the left end 317X runz ibe carriage to the right,
Bech of those two relays commects tho BC supply to the £16ld of the carriage
motor and to the reference field of the Amplidyne Generetor, but the polarity

of the reference field is changed causing the current to flov in a different
direction thru the ameature of the cerriage motor, producing s different roiation.

Relay 315K applies a greator reference voltage to the control fleld of the
genorator and thus Increases the gemerator output and incresses the carriage
motoyr apeed.

The cexriage may be controlled from either Desk #14 or Desk #15. On Desk #ik

the Desk Power button energizes relays 305K end 348K, whick seals in an lights
indicating light (323-I). The carrisge may then be opereted from Desk Fik. If
the Desk Pover switch on Desk #15 I8 pressed, relays 305K and 348X are cut out
end velays 306K end 351K are epergized lighting indiceting light 32k-I and allow-
ing the carrismge to be overatsd at Desk #15. On each desk is a duplicate set

of controls "Carriege #1 Memual Control”, "Stetion Sslector”, "Direstion Selectors
Right and left, "Emergerncy Syop”, emd "Reset”., There is also an "Emergency Siop"
2nd 2 "Reset” on Desk ##35. The thres Reeet Tuttons ave parellel sr in series
with the Stop buttcns to operete reiay 331K, vhich seoals in,

Tae Station Selector switches, 3035 on Desk #llt end 3148 on Desk #15 comtrol
saven relayo (307K, 308%, 309K, 310K, 311K, 312K, and 313K). When relsys 305K
end 34BK ave encrgized by the Desk Power butbton, 301-8) on Desk #1%, the Station
Selector awiteh {303-8) on Desk #14% comtrols ‘these seven relays. When Relays
306X and 351 are emergized by the Dosk Power button (302-8) on Desk £15, the
Station Selector switch on Desk #15 controls the relays. Siz of the seven
relaye are cmerzized ab a time. The zeventh devermives whore the carriage will
stop.

Located by the carriage motor is a Pogition Switch, composed of several miero
swikiches thet ave opoyvated ©y e cambiration of Cam wheels geared to the carriage
drive., Thess switchee work with the Selector ewitcheg to stop the carriage.
Trey &lgo allow the elevater to work culy wren the carviege is at thebt stetion
bolng used and the limit cearriage travel,

Seven of those Cam operated switches (325-8, 3268, 3285, 3278, 3298, 3302 and 3318)
operate nmoven yolays {319K, 320K, 321K, 322K, 323K, 324K, and 325K). Only one
of these switches and relays open at a time, A different onz opens at esch
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Bach cf these reiays has a coutact in gerios with rolay 314E. Paralled to each
of these contacts is a contact on the corrosponding relay vhal is coporated by
the position myitch. Reley 314X kas o conieet in the coalrol circuilt of both
the carriago motor control rolays, 316X and 3I1TE. When ths carrisge is rurning
and reaches the station that opcas tho relay that corresponds to the reley
opensd by the Station Belector ewlich, the cireuit to 314K ie broken end the

motor ie stopred.

A slmllay circuit is set up to combrol relay 313K which chonges the motor from
iow to high speed. This cizcuit is composod of a series of contacts; one from
each relay operated by the Station Selectoyr switch, Pavaliel to each of these
contacts is a mlero switch in the Position Switch. Thece micro switches oporate
in conjunction with the niero svitches that open tho relays at each station,
Howover, the cams that operate thom ars notched so that they open just before
the station control switchea, Tharefore, ralay 315K will open just before yelay
314X at eny sietion the carrisge io directed to apd the carriage will slov up
Just bvefore it stops. This mekes it eapier to stop the cerriage in the spot
“hore 1t ig roeded.

Before the caxricge can be started the following condiions sust be mwet:

1. The Anplidyne must be started by pressing owitch 3358 on Desk #14.

2, Tho Amplidyne Field must be turncd on by pressing switch 3338 on Desk #ik,

3. The Dogk Powor switch on the Deok belnz used muet bs presced, everglaing
rolays 305K, 306K, 3H8K, 351X,

L, fThe Station Selector cuiich @it be changed Yo a different station then
the ope it iz at, closing reley 31LE. (This 1o not rocessary vhen using
Manual Control).

5. 'The Resot bution must be precsed to be cure that relsy 331K (Emergency
Btop ecireuit) ie energized.

6. 'Tho elevator in Station #1 must be down closing 31k8.

7. The elevator is Statisn 72 must be dowan closing 3158,

8. The elavator in Staticn #7 must be down closing 35698, which closes relay
353K,

9, The Divection selactor buiton uay mow be pressed sterting the cerrisge in
tie direction selocted,

However, there are other conditions that may stop operatilon of the carriasge in

a cortein divection. The Right Travel curcult has o limlt switch {3238) that
pmveute the carriage From hitting the end of its bed., The Teft travel circuite
hes one too, 3225. Cowbaels of relays 3267, 327K ¢ 318K prevent the Divection
Selector button from enargizing Jibw, waiie che l‘bmxal control is volng used
to epeygize ILTR or vice worsa.

In the Right Travel circui’ are ihree parallel contacts on relays 320K, 313K,
and 332K. Relays 313K is clozed at 211 times czceept when the Station Selecior
gvitch is sot om station #7. Relay 332X is closed except when carriege 32

1e in station #7. Roelsy 326X is closed vher the Mewuel Control iz used to run

the carviage to the right. Therefore, the eivenit thnt rums cexriage #1 to

- the right cannot be cloped whon Zzhe Statiom Selector switch iuv set on Statlorn

#7 and Carrlage #2 18 in Station #7, ozsept Ly using tke Meguel Control.

In the loft travel circuit is a K.0. contact on relay 3628, This was cdded to
prevent the carriage from rumming into 2lewator #f3, when 1t is down.
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TASK III; CARRIAGE {1 Cont'd - %5

Relay 362K is cloeed thvu F.0. comtacts ouw 321K, which are parallel to ¥.0.
contactz on 361K and in serice with ¥.C. contacts on 322K, which are by-paesed
by sealing contacts on 362K, Reolay 381K is closed by switch 324-8, which is
cloged vhen the elevator is up. Relay 321K 1s closed at sll times except vhen
the carriage enters Station #3. Relay 322K is closed 8¢ 2l) timep sxcept wien
the cerriage enters Btation #%, 7Thus, it can be seca that whem the carriage
is travalling to the loft and the elevator #3 is down, opening realy 361K, the
carrisge will autometically stop. Fow the cerriage will have to travel to the
right to Station 4 befors it can travel left agein. When ths carvisge enters
Station %, relay 322K opens, vhich closes the normaliy elosed contacts and
enorgizes rolay 362K sgain, vhich scals in until 321K and 361E are both open
again, (This errangement is rot too desirable for the following resson: - If
tho 110 volt pover should be turaed off or Peil vhen the carrisge is in Btation
#5, #6, or #7, %the coxriege counct trevel to the left wntil the relsy 362K is
recet by hand.),

The Manual Contiol switch operates relays 326K end 327K, The Station Selector
switeh and Poaition Switeh ave by-passed and the Direction 8elector Butions
are by-passed. The carriage will run oa fast or slow to either dirsction, as
indicated on the amual Control svwiteh.

Relay 218X is a Safety factor that keeps relays 316K or 317K fron remeining
energized accidently eftor the Memual covtrol bas been returned to "OPE".
The ¢xtya conbact snd the tiws oloment invoelwaed dces this,

When releaging Manual Switch 3128 or 3138, or releasing 306K or 327K, it might
be possible for 317K or 316K to remain ensrgized. This could happen 17 the
sutomatic took over thru closed contacts on 326K or 327K anfi closed contacts

on 316K or 317K (vefore 31K became de-ensrgized by cerricge if it wers between
stetioms). So the 316X open comtuots are in series with 326K and 317K or 327K

and 316K to de-cnergive 316K or 317X on automatic when 326K or 327K are de-energ-

1zed. 316K or 317K becomes de-energized svd dropn 318K, cousing its contascts
to close.
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T}m feplidyne drive motor Bust o turned on by swiich 335-S(D-14). Fileld evitch
$3-8(D14) must Lo closed emergizing rolay 328K(C-5) which suppiied the D.C.
power Lo the unit,

The Desk Pover svitch 30L-8{D-1%) is closed enerzizing reiays 305K amd 348R(C-5),
305K.C-3), alsc closes a N.0. comiact and 323-I(D-14) indicating iight vill bura.
(Anor contacts on 305K and 3H8K(C-3) close the W.0. comissis on the Steticn
sfectur swlich 303-8(D-1%). These contacte being closed will cnergize roloys
307R{C-5) to 313R(C-5).

The carriage is in Station #1 and Station M 1s desived. The Statiom Selecior
Switeh 3038(D-14) is tosmad to Station #%. Thic enorgizes relays 307E, 3088, 300K,
311K end 312E emd 313K, 310X is de-overgized (lhese velaye aze in Cubicis £),
becauge Station U has dDeen selactsd and EE(n-3) contacte ers open.

The carriage ic 1n Station §1 B¢ 325-S{Zome IIT) eam owitch is opem and 3ISR(C-3)
is de-energized., Relays 320K to 325K(C-5) ave cnorgized becsuse cam swituhes
326-€ %o 331-5 {Zonme III) wre closed,

Slow down cam switches 306-8 o 311-8 (zome IIX) are cloged but 305-8 is open.
These relaye 315E(C-5) 15 energized from lime 17, thru ¥.C. comtactc 326K and
327R(C-5) Manuel Conmtrol Belays, thru the H.0. comtacts of 30TX{(C-3), thru the
slow down cam switches 3068 to 311-% (Zone III) thru relay 315R{C-5) to ime 18.

Relay 314K(C-5 is ensrgized thru W.0. ccutacts of 307X, 308X, J09K (C-3),

Locavse these relays are energized, thru contacte on 322K, 323%, 32BK, and 325K
{c-5) gmch are closed, bocouse these relays ere ensrgized thru reley 31LK(C-5) %o
line 13,

Belays 320K 2o 325K are epsrgized bectuse Cam owitches 3268 to 33i8{Zone IIT)
are closed, 325-8 com cwitch io cpon becsuse the carvisge is in Stetiom Fl.

Energizing 314R{C-5) relsy closes a H¥.0. contect ir the Travel circviit of the
carviage., Blevobors inm Stations 1,2 and 7 must bo down clesing sviichos 3145,
315-5, end 353%, Thece switches are located in the Hood.

Relay 331K{C-6) is energized by pushing Reset B:&*tté%ilh). Energizing this
rolay cleoses a K.0. contact 33IR(C-€) in the csyricge fravel circuit.

By prossing Divection Selector butten, relay 317K(C-5) is erergized thvu F.O.
combects on 305K(C-5), H.0, contacks 318-S(D-14), H.C. Coatects on 319-S{D-14%),
H.C. contacts on 321-3(D-13), travel limit swilch 3235 {Zome ITL), W.0. coalsed
313K(C-5), U.C. Contects 32TR(C-8), thru the coil on 31TR(C-5) right tvevel relay,
the othor aids of thia coil ieg fod thvu JUE{C-5) combacta which are closed,

thru 3351x(c_5) rese’s relay contucts, thru 31%-3, 315-8 and 393-8 (Zows ITI) to
1ine 16,

Relay 3UTK{C-5 is held clcsed turu N.C. combact on 326K(U-0) and 318XK(C-5) and
them W.0. corbacts on ILTR(C-5) which by-pass the Right bubtton.

Yhe conbkrol £isld of the Amplidyne Gererabor and the gt fisld of the D.C,
carriage motor are esmoerglzed by the 3J1TK(C-5) right travel relay. Coatacts
which aro N.0. contocts aud are closed vaen 317K is enevgized. This starts
the cavrisge drive motor ond the cerzisge begins to rove Lo the vight.

he the carrisge approaches Station {4, 308-8 (Zone IIL) nlows down cam switch
opens do-energizing rexiy 31SE(C-5). This relay opens contacts in the speed
cireuit of the Amplidyne. This will elow the cerriage motor down becauge it puts
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A1l of the voeistange into the coubtrol field of the emplsdyze. Thoe motor 1s now
in slow opged bocauvgse ths cub-put veoliage of Lis generator iz decrecsed,

Impedistoly following the &ecrease in spoed, Cam oviteh 3285 will open apd do-energiz:
rvelay 322R(C-5).

As 310X(C-5) is also open thiu the Belector swilch the circuit %o 3WLE(C-5) is
broiwn de-snergizing 31K, Whem this relsy is de-enmergized it opoms 314K contuets
in the travel cirewit.. 317K(C-5) right travel relay ic de-energizod amd it opens
31TX(C-5) coutacts in the conbrol cirenit of the amplidyne generetor stopping

the carricge.

Switch 322-5 end 323-8(2one III) are travel limit switchos. 322-8 is left travel
1init and 323-8 is right travel linit., When oporeting in the mamwal position
those switches will preveat the carriage to cver travel in either dirsction.
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All Relaye are in Cubicle #6
110 Volt Control Circuit from Lines 17 & 18,

CARRIAGE #2 (Blementary Sheet 3 & %)

cmi%fa is dxiven by & one speed DC compound wound motor (3038}, vhich is
centrolled oy an Amplidyne Jemerator (3025), whlch is dviven by a Bh0 volt three

. phace (304B}. This motor is controlled thru relsy 330% nnd "}3-.-.»1;8@?»0& by over
lozd velay 338, The motor is started by prescivg switeh 333 {Amplidyne {2 Startl.
When it o runrving indicating lamo 308Y i3 Lighted.

Relay 337X suppliec thoe IC voliege %o the fuece avd ligbte 50 Z}I o 1% ie contyolled
by owitehes 3678 (Amplidyme 2 Fleld-tn) apd 3468 {.ﬁn:gl?c me #2 Field Off}.

Relay 339% and 335K conlirols the carviage motor by enciting the chunt fioid of
the motor and the eomtrol £9014 of the Avplidyas Geperstor. 33K oporaies the
carviage ong direchion "right”. 335% reverses the motor and overates the cerrisge
in the otker divection “left". ae reveraivg le eccomplizhod by reversing the
polarity of the aplldyve Generator whleh reversges the polarity of the armature
current of the enrricge drive moter.

Switeh 3418 (Cerriage #2 Control] contols relays 334K and 335K if conditions are
right. The elevetor in Station #7 (Can Cubting Station) hze to be lowered, clec-
ing 353K. The Chuck bas te be zurped. op. The cleaning forceps buve to be raised
%o where micro switih 3405 is ongeged, closing reley 345K

2t us acsume that the carriage ip Station #8, end wo wert tc run it to the "left".
He turn contrel owiteh 3418 to "left" positicn and hold 3. Relsy 332K is
closed by cex switch 3403 end we have a civcuit thyn H.G. cnm‘.sww on 332K, thru
%18, thrn cam switch 31(-343 {lei't limit) Wy eoil, thru I 1.0, coutects on 31353’,
thrn W.0. contects in Chuek switch 3808 1: s 803 threw 8.0, « on*.a te on 353K, The
cerriago mobtor ls enorgized when 339K cloaea‘" anfl the carciage noves to the "left”
into ecam switch 3508 cpens at Station ; 7, Sropping relay 33EE, IF further left
Sraral is needsd. thoe control switch 334 zay be returued to neutral poeitlcean
and relay 333X 7111 he easrglzed thru W.L. contects o 332X, Relay 332K has
cenbants *’c,mf by-paos these on 332K and allows the carrizge %o tyavel to the left
ungil Limit sviteh 3348 opeus.

When the cmw'm! mu.tcrz 1s turned to "Rig“xt" position, 3LE is crergized thiu
cax switch 3WTS, thru control switch 3418, Uhym cam Rimgt owitch 3428, thru the
coil, ‘”crr:m 3MEK , thva 3508k, thra 353%.

The carriugs moves %o the "right”™ until cam syitch 3458 opens of the Weste Cunnirg
Station. To trovel oz to station #8, a*:u:r the Controi switeh to reutral,
exnergizea roley 336K wideh by-passes 3508 and allows the carriage to nove %o the
"right™ vntil the som Limit switch B85 edens.

CowTEISR (Renet Houea 12) DECLASSIFIED

“ho compressor i Ariven by & 2-hp, 3¢, 220¥. nmotor. The mmin source of supply
iz Breeler 303K, Cubiele §6, Sheet fi. f&orcas the motor lesds are a pressure
switch in series with a solennid velve which contrels the high and lovw pressurs
of this umit.

The coubrel is fod thru a separate switch 3001 behind the rexels. Wahen the meip
switeh 30018 is closed, 2 light 30011 appesys on the control borad above the

=
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See Elementary vwg. H-2-12603 : -9
COMPREESSOR {parel Board #12

switch 30028, 30028 io a wanual opsreied On and OfY gwiteh., Whem it is turned "on”
the control circuit is completed thru YOS pressure switch, thru 30ITS temperaturs
switch, thru the contacts of the overlosd coil, the coil of 340K.

Rlemontary Sheet 5 & H
STATION #1, Desk 35

Elevator Station Ho. 1 is controlled by two wator pressure solsnoid wvalves. One
valve 301V is down end the other 3627 is "up'.

When carriasge #1 is in Station #1 cam ewitch 3255 is cloped, allowing switch 3508

~ to be onergized in either the "up"” or "dovn"” position. When the switeh 3508 is

closed in "dowm" position, the cireuvit is completed from lime 17 thru cam svwitch
#1 thru 35058 thru the solemoid valve 301V to 1ine 18,

When in "up” porition, it is completed fram lime 1T thru cam switch #1 (3258) thru
3508 thru 302V to line 18. _

CHICIBLE LOADING STATION #2 (Desk 35)

Blevetor station #2 is controlled by two water pressure eolenoid valves 303V "down"
and 304V “up®, sheet #5.

These valvse operate vher carrisge one is in Statinn #2, This closes cam switech
3265 thru switch 351 to either valve 3037V "down" or 304V "up™ to lire 18.

CHIP VALVE & MINER VALVE (desk 35)

When carrisge #1 is in slevator Stetion #2 and switch 35158 iz in the "up” pocition
and chip valve switch 35282 is closed, it campletes the circuit thru chip velves
305V and' 306V, "Thie operation can only be dono when switch 3518 is in the "up”
posision”.

The nixer valve can caly be cperated when motor 307B is rumning., With the motor
rumming and awiteh 3518 in the "up" position, the circuit is from line 17 thru
3268, thru 3515 (up position), thru 35352 mizer valve swiich, thru a contacht on
relay 342K, this contact closes wacn the mixer motor is started thru 307V and
308Y to line 18,

Yibrator 302 operates thru a contact on 342K, which is the sterting relay for 307B
nixer motor. Rectifier 317 supplies the dc for this vibrator. 30) vibrator
operates directly thru 3555 (Desk 35.) DU is supplied thru rectifier 314, 3558
also lights indicating light 3211 when the circuit is complete.

ELEVATOR STATTON #3

When carriage ##1 is 1n Stabion #3 com owitch 3278 is closead, operating valves 309V
and 310V. These are operated by closlng 3565, Desk 35, These valves 309V "up”

or 3107 "Down" control the elevator, DECLASS'F ,ED

ELEVATOR STATION 74 (Desk 35)
When cerriage 71 is at Station 74 cem switch 3288 closes. Wnen switch #3578,

Desk 35 1s turned %o the "up" position, relay 343K is energized closing contact
343K which in turn energizes valve 311V, vhich causes the elevator toc go up.

B
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Turning switch 3578 to “down” poslition energizes valves 312V ard 313V. These
welves are not emorgized thru 3208 cam swiich. Thus elevator #4 can be lowered
at eny time bul can only be raised when 3208 cem owiteh is cloged.

FURKACE BOZTOM RELEASE, Statiom #4 (Deek 35)

This 1o controlled by & solemoid valve 3147, It ic energized thru 3588, thrw a
praseurs switch 3168 in Bocd 13CV. At the same time rolay 3¥4K is emegized; cles-
ing comtact 34LE thet epraliel prossurve switelk 31€8 keeping valve 314 Energized
wntil 3588 gwitch {0 open. Pressure switch 3168 closes when elevetor #4 is reised.

BIEVATCR STATION #5 (Desk 35)

This elavator worke the same as Elevator Station #4 except that the circuit is

now thre cam switch 3298, thru 3608, Desk 35, thrn 346K, closirg 346 contact
energlzing 315V. This ig when switch 3608 1o in "up" positien. In “down" position,
valves 316V and 317V ave ensrgized directly thru 3608,

FURNACE BOYTOM RELEASE BIEVATOR 33, Desk 35

Control switeh 3615 emergizes relay UTE, closing contact 347K, which energizes
3187 thru contacts on propoure switeh 3628, Hood 13 V. 347K also closes contacts
347K which by pussec pressure switch 3628, allowing valve 318V to siay energized
until switch 3616 1o opened., Pressure switch 3625 is closed when elevator 1s
raised,

SIEVATOR STATION #6, Desk 35

Tain elovator works the sems as b & 5. Control switeh 363 ic in the "up” position
feeQing thru from cam switeh 33°S energizing relay 349K, closing contacts 3JUTK,

energizing 316V,

In "down"” position, valves 320V and 321V are energized dircetly from Line 17 thra
'tg.e "down" position on the control switch 3735, thru walves 320V end 321V to line
18,

FURANCE BOTTOM RELEASE J6 (Desk 35)

This roleage cperates the same as It & 5 control switch 308 emergizes 350K relay
and 322 valve, thru preseure switch 3658, vhich is by-pessed by conmtacts on 350K
relay untll 3648 is opened, de-energizing relay 350K, Pressure switch 3658 cloees
when elevator is vralsad.

WATTR FRESUURE

Motor 3088 is e 220V., 3¢ motor, It 1s & Bodine motor and is controlled by e
revereing relsy 352K and an overloed rolay 368K, It is operated by a suitch 3678
on Pesk 35, Thin motor operates & valve which controls the weler prossure.

Whon lowering weter propsure, tke current is fed thru 3075 lower position Znru e
lower Limit switeh 3838, thawu the coil ca 252K, thru ¢.L. contacts 368K to lsne 10,

o veise pressure 3078 is in "rnise” posstion end current is fed thru 3078, Uhen
3845, thre the coil on 352€, thru 0.L. comtect 3688 to Zine 10,

DECLASSIFIED
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BOCSIER PUMP

The booster puwp is operated by two valves, 323 and 324V and controlled by swltch
3668, located om Dosk 35. Howevor, before 1t will oporate the elovatoy must be
in the "up” position in oither station 4,5, or 6. This cloming either contact
343, 345, or 340. Tuese contacis ars connceted im parailel 4o each other and arv
all comnocted in series with switch 3669,

MIXER (307B, Desk #33)

The mizor is driven by motor 3078, & thres phase 220 volt Bodine motor. It is
controlled thru relay 32 and protected thru relay 367. It in controlled by switch
354 om Tesk {35, apd when it is ruming indicebing light 309 is on. Vhen it is ‘
rurming one way it mixes and when reversed 1t dumps. Switeh 354 Desk #35 does
the comtrolling. The mixey will not run in the right direction to mlx unless
the chip valve switeh 352 1s in "open” popition. ‘The comtrol circuit is thwu
3528k, thru 3548, theu relay coil endé thru contacts on overlosnd relay 367. The
comtrol circuit Yo "dump T 48 thru the other pele of switeh I5%, thru reversing
coll and then overload costach.

WATER PRECSURE (deok #35 - Motor 3088)

Movor 308B operates e walve that controls the watoyr preossure. It 1s controlled
by switeu 367 Desk 735, and two linmit switcehes in Hood 13 OV where the motor is.
3088 is & three phase, 220 velt Bodine motor, with a reversing ralay (352K) and
ovarioad rolay 3680K. When lowering water prosse control curromt is fed thru
3673, thro lower limlt switeh 3538, thvu the coll and thru contacts on Yhe over-
load relay 368E. To zaise the pressurs, cuvrent 1. fed thru 36T8; thru ralss
lirgiiz owiteh 84S, thyu the reiee coil apd thre contacts on the overload velay
366K,

PLURGER {Desk #15, Motor #3098

The plunger motor is 220 volis, 3 phese, comtrolled by two relays which rva it
in opposite directions. When plunger ewiteh 370 1s closed, relay 356 will be
engrgized providiny that the cutier 1e in ovd position. Relay 350 sterts the
plunger down, Vhen the plunger veaches a coritain positicen it operates switch
371, cutbing out 336K and energizing relay 3I5UE, steriting the plunger up agein.
Whea it hite the top 3718 operates agaln ond cuis oub 354X and soergizes 355X,
¢losing contacts in the control civeulis of the "cutter” ond of the down control
of Blovator #1.

The conbrol cirenit is fed thru N.O. comtacts on overlicad relay 373K, thru 3708
{vhich ie bLy-passed by holding N.0. conbacts on 336K) 4ioa H.C. contacts oa

354K, thru condacts on 359K {closed whon eutior is out), thrn 356K apd thru

limit ewitck 37282, Whem 37152 opons, relay 390K is onorgized thra K.C. contacts
on overload velsy 373K, vhru ILC. contacts on 350K, thru coil of 354K and {hwu
awiteh 3718, vhich by-pesses coil 355K, Hhen the plunger reaches the top and 3718
opens, relay 355K is pabt in sonies with rolny 39%K.  As 355X is more seasitive
thea 354K, 1% wiil close and 35BE will drop out stoping the motor, unless 3708

is aeld down ropeating the completo acticn.

CUTTER (Desk 715, Motor #3108)

o -

‘The cukler iz operatad by & tuvres phoes, 220 volt mobor apd operabes in wwo
direetions "in" and “out”. The notor recsives its power thru two relays, 357K
apd 358 X ond le protected from overload by relay 3ThE. 7Tt con Do operated when

o Fianger 1o up energistne reley S5OK. DECLASSIFIED
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When switck 3735 (cutt®™ is turned to “in”, the cirevit to relay 357K is

cloged thru N.C. contacis on O.L. relay 374K, thru 37382, thru N.C. Contacts

on 358K (directional interlock), thru coll, theu Limit ewitch 37481 end thru
H.0. eontects on relasy 355K, When limit ewitch 37HS1 Leopemed, the cutter stops.
When 3IT3E 18 turmed to "out” relay 356K is emergized thrw O.L. comtacts om 3THE
thru 37381, thru K.C. contacts on 357K (directiomal interlgek), thru the coil,
thru H.C. contacts in limit ewiich, thru W,0. comtacts 355K, When the cutter

is out ldmit switch 37452 opems emergizing rolay 359 and. causing relay 358K

to fell out. 359K iz in “eries with 358K but hes more impedsnce and is more
sensitive. :

VISE (Motor 3il-B, Desk #35)

The vise is operated by 220, 3 phase motor which is controlled thru voversing
rolay 360K 2rd protected by 0.L. relay 375k. Switch 3768 comtrols the motor.,
When in "in" position, the relay ls emergized thru 3768, thru limit switch 37751,
thra cofl (22C wolt), thru contacts on overlosd rslay 375K. When switch is in
"out” povition, 3768 energizes a reversing coil thru limit switch 3I77S2.

EREAKANAY (Desk #15)

The breekeway is en {sir) plunger that is operated by two valves wkich are con-
trolled by switch 3798. "Down" position cprates cme velve and "up” position
cperates the other,

CEICK (Desk #13

The chuck ie & DC magret. Across the coil is a2 ihyrite resistor. Switch 3808
on Desk #15 controls the meguet. This switch must bo or bofore carriage 72 cen
be operated. It breaks both sides of the IC line. Algo, reley 3U5K has contaete
on both nides of the circuit. This rolay 15 closed only whken the cloaning tongs
are =ngaging switeh 3505. When the cimck is on light 328I on Desk #15 glows.

HASTE CHUIR FI1AP (desk £15)

The westc chute flap is operated by two D¢ solemolds that get their current

Trom Reetifiers 30 to 313 in Cublcle f16. Switch 3815 operates these colenoids.
Cae pulle the flap one way till it opons switeh 3885, the other pulle the Plep
the other wsy untlll switch 3853 opens.

EIEVAZOR STATION #6

The elevetor is controlled by twe valves 330V end 3317 which ave operated by
svitch 3828. Ope velve raises the clovator the other leis i% dowm. ¥No intarlocks,

P-Parel ‘
¢-Cubicls E‘»@EQDEI@Y CORVERTOR & FURNACE OPERATION

-

The frequency comvertor is e high frequency generator driven by a ko, 3¢ nmotor,
312B (sheet #€). Ths motor is comtwolled thau relay 370X (scheet {10 onmd protected
by 369KL and 359K2 (sheet #8). 370X, 369Kl and 36SZ2 are locsted in cubicle #16.
The comvertor is started by 30068, sheot #8, and stopped by 30073 (sheet #£8),
Thoe2 push buttons ere located on Pazmel #i4. However, theve aore severel sefoty
features in this control circult. Yeter must be flowing thru the frequorcy
convertor closing flov swithe 3071 F (shoet 713) and emergizing 3018K (sheet #13),
alsc closing comtact 30L8XK (nheet #8). Tho Thermal protective switeh 30017S,
Ponellk (sheot #13) in the frequency convertor must be closed, energlzing 3022K
(sheet #13), closing contact 3022K (sheet #8).

e DECLASSIFED
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FEEQUENCY CONVERTOR & FURNACE OFERATICN

ang 302 ’
Alarg gwitch will by-pase contact 301&4%01; ?& in test position, allowing motor
%o run for test purposes only, This elarm owitch haa a spring return to msuitral
and et be in neutrel position before any of the control relays 30188 to 3026
(sheet $13) can be onesgized. Thic slavm ewitoch is located on Panel #14,

The control ia fed from lims #17 thru stop button 30073, thru start dutton 30068,
(which 19 by-passed thru holding contact in 370K) thru the coil, thru ¥.C. contact
369K, thru 369E2, thru K.0, contacts e« relay 3018K, thrn normmlly open contects
on relay 3022K, thru mormally open contacts on spare alams relay 3023K (sheet #8)
gz tb:mta Jumper in relay not used to line 18, Taile comvrol circult starts ithe

0 volt motor,

The gemerator field 1s supplied thru rectifior 305 (w#e);gsooumerm~
former (sboot #8), vhich ie controlied by switch 30°88 (shest #8). Panel Fik

(This 1s the field freyuercy convertor switch) cirouit is fused By 3129 (sheet #8)
from lipe 18, Xight 3004Y will bGurn when 300IT transformer ie ensrgized. Fuses
3003F and 30°UF (sheet 8) are the protective fuses for the meters. The output
ecurront 1s transmittéd to the metera from currvent transformsr 3002T (zheet 8),
Switch 30098 (aheot 8) cuts the voitege off the meters and sboris out the C.T. 3002P.

Throe work colls are supplied by this gensrator, However, they are intarlocked so
only ones may be operated at a time, Whom one awiitod is turned on, it bresks the
clreult to the other coils,

Relay coil :g% eupplies Purzace gé. (shﬁot #9)
L] " 3002x tr L "3

”w ”

These relays are located behind pansl /29, Bofore a Furrece cen be operated water
st be Llowing thru the work colis and the conbrolling contact in {empsratuce
records must be cloged,

Furnace heat switch 30128 contawts 1,2,%, avd 4 cloge in the on position. GContects
1 and 2 energize relay 3002K comtactor, and close two N,8. comtacts in the work

coil civrcuit., Contect 3 closes in the alarm cireuit. Combtact It closes and snergie-
@8 valve 3021V, which allows 1t to opon and water flows thyu the work coil.

Furnace heat ewitches 30108 exd 30118 aré ths same as 30128, except that 30108
onsrgizes relay 300K andl 30118 ensrgizmed 30ChEK,

Contacts 5,0,7, and 8 of the sbove eviiches ave closed in the "off” position, Contects
1,2,3, avd & are closefl in the "on" position. ‘

Por ezample, a selechion of Furmace heat, switching 30108 to the "ox" position
will close contact 1,2,3 and & but will cpen contacts 5,6,7 and 8. The contacts
ret as an Interlock to prevent the healing of enother fuwnsce ot the same time
Furnace #1 ie being heated. Switches 30118 and 30128 bolng in the "off position
keep the contacts 5,6,7, and 8 off both switches closed, allowing a circuit to
relay 3076K %o be completed pexmitting the furmecs to heat.

Thue to close relumy 3002K (sheet {8) and start furmece #1, the circuit mss be ae
follown:

From lime 17 thru H.C. contacts in ewitch 30108 (Furnace #3, heat), shest #8,
thru E.C, contacto on switch 30118 (Furnace heat $#2, thru H.0. contacts in switch
30108 (furnace heat #1), thru N.9. contacts cn relay 3024K (sheet #13) which is
closed when 3001BCY (shest #13) is closed, them tioru ¥.0. costacts on relay 3019K
(sheet £13) which is closed when flov switch 30016F is cloged thru the coil 3002K

" DECLASSIFIED
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(sheet #8) to line 18, A duplicate circust Lights 3026-I Indlcating light.
FURKACE QPFBRATICH

Bwitch 30428 is the discomuect for the 110 V. penel power. Switeh 30H3S is the
panel power switch emd is loca%ed on pansl 15, This switch io spring loaded
with en "of?7CN" and Weutral, When the switch is turned on, {t encrgizes rolay
3008K pauel 15 ard completes the circuit thew §.9. coutact 3008¥, thru switch
contact 304367 and 304352, ,

When the main ewitch 30425 io on, imdicating light 3029-1 will Wira, this shows
elrcuit is completeo to relsy 300§K.

When 3008K is emerglesd, it closes 3008K on ove eids of the iine (3017), also
3008X on the other side of the lime (3018) which lights 3030-I.

This cireudt 3017 apd 3018 feeds all instrument circuits, relay circuits, a valve
circult, vacwum pump motor and alarm ¢ircuits thet work with an control the in-
duction furnaces.

Yasyum pump 3138 (Panel i2)

SWﬁtch;s 20 (Valve operation) 30198 operetion sslector switch, panel 12,
Sheet '129 '

Furmnce Opsration #1 30208 )
" " 30215 )--Sheet #12
" " #3 30228 )

All work together and are interlocked so that only ore furnace unit ecan work
at & time, )

Theos Purnace cperation gwitches control which furmece shall be rum and which
valves sball oprn. The operation selactor switch 30188, panel 12, opens epd
closes velves thet are associsted with the furnace to be operated, as theilr
operetion is called for by the different position on the operation salector
switch, namely, pump down, issk detection, aduit argon, and heat.

The purpcse of 30188, punel #12 (shest $12) is to dotermins vhether the valves
shall be operated automtically or individualiy operated mermally.

Indicating lighte  3031-I  Furnece 1
3032-1 v o
3033-1 R
Will burn to show that valves musi be cloeed manually.
Reloy 3015K, panel #15 (sheet #12) ic emermized by turning Purnace #1 switch
to "on" positiom, provifing switeles 2 ard 3 zre on the "off" position. This

relay closes 30158 (two coniacts) shsst #11, that copnect the Pireni Gage Meter
to the Pirani Gage (inst.)

Relay 3016 does the same as above for Durnace #2 and also 301LTX does the same for
furpace #3.
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ALARM SYSTEM, TA8X IIX, T0CCO UNIT
SEWIARY DWG, 2E-2-13605 (Sheet #13)

RIXMERTARY DWQ,
There are oight (8) Gifferent sources of alarm on the Totco Unit and ite aux-
1llary ogquipment,

1. Flow ewitch 3001 8F (located behind Tocco Unit) de-emergizes relay 3018K(Fik)
vhen there is no water flowing to the frequemcy coaverter.

2, Plov switch 30028F (Zone 3) de-enozgizes relay 3019K (F14) when there is no
weter to the work coil of furnace #1.

3. Flow awiteh 3003 SF (zone 3) de-energizes relay 3020K (Plh) whem there is
no water to the work coil of Furnace #2.

4, Fiow switch #3004 SF (Zone 3) de-enorgizes relay 3021K (Pl4) when there is no
weter to work coil of furmece #3. ‘

5. Thermal switch 3001 T8 (in Generntor) de-encrgizes relay 3022K (P14) when the
frequency converter over hesis.

6. Beiley recorder, 300IRC (Panel 13) de-emergizes relay 3024K (Plh) when fuynace
#1 indicates over temperature on Beilsy Recorder.

7. Beiley Recorder 3002 RC (Pemsl 14) de-energizes relay 3025K (P14) when furnace
#2 indicates an over temperature on Bailey Recorder, ,

8. Bailey recorder 3003 RC (Panel 15) de-encrgizes relay 3026K (Pi4) whon furnace
#3 indicates over temperature on Bsilsy recorder.

Bheets 8 & 13)

The switches and relsys shown on page #1 of this write up are designed in the
control circuits to protect the Tocco Gemerator and its auxilliary equipment

. from damsge by over heoatinzg, Also, Vo sound ab alarm and light a lawp to fndicate

when end where the trouble is.

The mester control switch of the Alarm eystem is 30413 located on Panel #15. This
gwitch is a three position spring loaded switch designed $o return to meutral
position when releaesd, Iidsted below is the positions of this switch and the
opsrations they perform.

w1, Feutrel Positiom: Contact 41 is closed. Thls is the position of the switch
vhen overythlng is normal and the Tocco is workirg.

#2. Teost Position: Contacts 3,4,5,6,7 & 8 ave closed. In this position all the
interlocks are set up in such 2 mewmer as to z2llow the horn to blow and the
indicating lights to burn bright, showing that the a}m:m systen ie working
properly, providing panel powar switsh 3043 5(P-15) /s inHtae "oa® position,

#3. Reset position: Contacts 1%2 axe closod. Thais position of the switch will
cnergize any relay that has veen de-ene glzed by one of the switches listed
on pege #1 and stop the horn from Blowing., It does nct prevent the light
from burning bright as the troublg bas to be cloared befere this can be
accomplished.

When 30418 is in the neutral position 305181 is closed, If the Tocco Gemerator

windings are at a mormal tomperature and the proper amount of water is flowing in

the cooling system of the Tocco Gemerator and in the work colls, 3001SF, 30028F,
3003SF, 300uSPF and 3001TS switches arc cloged. These switches epsrgize 3018K({P14)
3019K(P14), 3020K(P14), 3021K(Pik) and 3022K(Pl4) releys respectively, Also if the
Bailey Recorders are not rogistering an over temperature 3001RC1L, 3002RC1 and 3003-
RC1 contacis are closed. This enorgizes J02UE(P14), 3025K(P14) and 3026K(P14) relays.
The above mentioned switches and contacte arc uesd only when the work coil they

represent is in operation, DECLASSIF'ED m’
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ALATM SYBTEM, TASK III, TOCCO_UNIT -56-
DhG, 7B2-12103 (sbeet b&l3) cont'd.

Although all threa vork coile may be used, only onz is permitied to opeorate at

any one tine. Due to this fact and bacause all throe work colls opsrate alike,
(excopt for contact, switch and Relay mmbers) only work coil #1 operaticn will
be illustrated heve,

OPERATION OF TOCCO CONPROL OF #1 WORK COIL

30138 Frsguency converter wator switch is turzed on, This energizes the solenoid
valve #3020 to supply water to the converter allowing Tocco to start. (See
Furnnce Heating cycle write-un for further information on Tacco Start-up.)

Flow switch 300157 ie closed emergizing relay 301EK{(Pik). 3002F8 (Work Cotl Switeh)
is clowsd energizing 3019K(PIh}. Bailey recorder 300IRCI coatact is closed
energizing 3024K(P1lk). When 3018K, 3019K and 3024K are energized each one opens

a B.C, contact in the Reset rolay circuit and also One each 1n the horn circult.
They also open the H.C. conteacts in the indicating light circuits for lights

30161, 3017Y, and 3034I. fThis causes the lights to dburn dim as thess contacts

vhen open cause the curromt Tor these lights ©o flow thru the entire resistence

in the circuit,

In case of & failure of water (for inetance) %o work coil #1, flow switch 30028F
switch opens. This de-epergizes 3019K and vwhen 3019K de-energizes a W.C. contact
on this relay in series with a N.C, contact on 3030K(P13) completes a circuit

to the horn, causing it to blow and at the same time a circuit 1s completed thru
anothor N.C, Contact on 3019K to the light cutting ocut part of the resistance

of the circuit, causing the light to burn bright,

The horn will contimue to blow until alerm switch 30418 is turned to reset
position setting up comtects 3041S1 and 304152,

When 3019K is de-energlzed, ome of its N.0. contacts in series with the coil
that operates ths work coll contacior opens, causing the dreaklung of the circuit
to the work coil.,

Wher 30418 is turned to reset poaition, 3027K and 3028E(P13) contactor coils are
ensrgized nmumentarily. This causes 3030K to be cmergized thru a #.C. contact

on 3019K erd a N.0. contact on 302TK and scals its self in thru one of ite own
H.0. contact. When 3030K is onergized the ¥.C. contact of this contactor opens
in the horn circult causing the horn to siop blowving., Light 30191 will continue
o turn bright wntil s sufficient emount of water is. fionltiy thri the work:
coil to close 3002SF flow switch, which enorgizes 3019K opening a N.C. contact
in the light circult putting all thoe resisbtance ia the ecircuit.

DECLASSIFIED
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ARY DHG, A-2-12(31 (Blewontery sheet #1)

110V. A.C. 1ff Fed from Breaker 101K, Cubicle 20
125V. D.C.  Fed fram Breaker 402K, Cubiele 20
220V. A.C; 3¢ Ped from Broakers H03K-bOLK, Cubicle 20
W40V, A.C. 3¢ Fed from broakers 425K, 509K, Cubicle 20

110 volt breeker 401K, lights indicating light %011(C20), vhen the breaker is

closed

125 volt D.C. breaker 4028, lights indicating light 402I(C-20), when it 18 closed.
220 vol%t, 3 phase dreaker LH03E (C-20) lighte indicating light L03I (D-19) vhean

it is closged.

220 volt, 3 pbase breaker MOREK(C-20), lights Indicating 13ght 404X when it ie closed,
L50 voit, 3 phase bresker 325K(C-20) lighte indiceting light 423I(D-19) when it is

i .. S - Vs

closed,

TASK IV CARHIAGE DRIVE OPERATION (Sheet #3_of elementary)

The carrisge drive LOUB is a & hp. 1.C, motor and is controllsd by an Amplidyne
Generator 4016, This Generator 1s driven by miobor 40%B which iz a kk0 volt, 3
phose motor and i8 controlled by relsy LIGK(C-20) szd overload relaey 41O0K(C-20).
Relay L1IOX hes %wo overlcads in the control cireuil of the 4O volt motor, %058,
It also heg an overinad in the coatrol clreuit of the 125 wolt D.C. carriage
motor (4OUB). 4n overlozsd in either motor L05B or LOWE will cpen the N.C.
contacts on relay 319K(C-20), ceusing the Lh0 volt moter 4OSB to stop.

By pressing the Amplidyne "Start” (D-19), we commpleie a cirveult from line 5124
thru 50438 (future installation), thru the seal in comtacts of relay L19E(C-20),
thru the H.C. cantacts on overload relay L19X(C-20), thrv the coil of 416K relay
(C-20) %o line 519A. Completing thig cireuit will start motor 4058 end indicating
light 408I1(D-19) will bwm whon the motor is runaingz.

After the Amplidyze Gemerator is rumning, Field Switch 409S(D-19) is turned on
vhich enmorgizes relay LliK(C-20) seals in thru contaets of its own, which
supplies D.c. thru fuses 40IF and L02F, An indicating light L07I{C-20) wiil burn
and D.C, will be supplied to comtacts of %12K(C-20) and 413K(C-20), which are
Travel reley contacts., Iach of these two centacts when ¢losed supply D.C. to
the field of the carriage drive motor apd to tho coatrel £ield of the Amplidyne
Generator.

The carriasge control switeh is turnsd "ON" L14S(D-19), energizing LILK relay
{C-20) ard 1t seals in thru its own H.0. contacte. It also closes W.0. conbects
LK and lights an indicating light 409I(D-19). This relay alsc closes H.0.
contacts LILX in the "Left® and right travel circults.

Switch 4105(D-19) is a position switch, left Past, left Slow, right Fest and
right 8low. It hee six contocts, 5 end 6 are for "Loft” travel and 3 and 4
"pight"” travel., Coantecto 1 and 2 ore in fast cpeed circuilt of the Amplidyne.
Theese contacte are closed ia faot speed hut are open in slow; this culs in all
the resistance in the conbtrol field of the Generstor, causling the carrisge wotor
Lo operate 1n slow speed.

After the carriage conirol svwitch is turned on, we furn the carriage travel
suitca B10B(D-19) %o any one of its four positions. For justance, If we want
to travel to the lelt fast we select left faost on 410S(D-19). This clomee
contacts 5,6 and 1,2, Out cireuit ic then thru the contacts 5,6, which are left
travel fast thru N.0, contacts on relay 314K which closed whea relay 31MK was
energized by turning the carrisge control switech "OUY L14S(D-19) thru the coil
of our left trevel relay 412K(C-20) thru W.C. contacts on the loft travel limit

oew  DECLASSIFIED
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Elomentary Sheet f 3 cont'd ~se-

switch 4538. Thru the contscte 430K{C20) vhich wers closed when we pressed
reset button L4378, emergicing 430K(C-20) relay. fTho travel cirecuit is now
coaplets. '

Enorgizing 412K(C-20) closes the H.0. contucis L12R In the field circult of
the carrisge motor, also in the fisld circuit of the smplidyns contacts

1 axd 2 of switch 4108(D-19) are closed becease we are in left travel fast
eircuit. This cuts HO0ZR and part of #03R resietance out of the control
circuit, allowing the carriege to travel fTast.

Contacts 1,2 of ewitch L108(D-19) are only closed in the Fast speed of either
right or left travel,

Presging the emorgency Stop L34S(D-19) button will stop the carriage in any
positicn because relay B3I0R(C-20) wiil becose de-emergized and will open ccntacts
4¥30R(C-20) in the travel civeuilt., To stzrt the corrisge again the Reset

button muet Le presged, vwhich emergizes L30K and H31E; Cloeing contacta 430K

in the travel circuit.

DECLASSIFIED
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REFERERCE Soli EIMERDARY £12731 {eheot #3)

COMPRESSOR MOTOR 401B

This motor i 2 kp., 3 phase, 220 volt end is controlled by combactor HO6K{C20)
and overlcad mlay 403K (C-20).

There are three types of protetion for this motor.

1. 401-8 {Zcuo III) ie a high pressure owitch with ¥.C. contacts that wiil
open on a high pressurs setting. This will open the control circult of
the wotor and it wili stop.

2. ko3-S (Zone IIY) is a temporature control with K.C. contacts which will
openr 2t a Jefinite setting., This olso will open the control cireult to
the motuy

3. Contacts 405K(C-20) are ¥.C. contscts in the overload relay vhich opens
the coatrol cireuit of the molor in case of overload on the motor.

402-8 switch (D-18) is & lock type switch with en "on" apd "off™ position. With
this switch in the "on" positionm the circuit will be from 5080 thru L02-85(D-18),
thru B.C. contects 4038 (temp. Control (Zone IIX) thru II,C. contacts 401-S (Zone
I11T) ( prossure) thru F.C. contacie on overload reley LOSE(C-20), thru the
coll of LOGK(C-20) contector to live 51CC. Indicating light B05-I (D-18) will
tura vhen thie circuit is complete and motor 401B wiil run,

REFRIGERATOR DOOR MOTOR, TASK IV

Elementary Sheet #3

The refrigerator door motor is a 220 volt 3¢ reversing motor fed from the main
brasker &C3-K(C-20), thru contactor 409-K(C-T). There are 2 limit switthos
which are on “"up” travsl limit and & "Gown” iravel limii. These eve located in
the control circuih of the motor. They prevent over tiavel of the door in
either "up” or "down" positicn, Theme are two push buttons for thie motor
L25-5(D-18) s for closing the door amd 433-8 i1 %o open the Aoor. These two
svitches are momsutary contact and do pot have any meal in contacts., This sllovs
the door Lo he opon or closed to the desirved height by relcasing the butbons.

The control cireuit is from line 509 thru either %25-8(D-138) or 433-8(0-18), thru
the normally closed comtocks on either Yup" or "down” limit cuitch thru the
contactor coil thru the B.C, contect of the overload zelay to lime 508,

For Reference See Drowing R-2-12731 (Blemsutary Sheet #3) DECL A SS/FI ED

TONG SOUFRZE MOTOR 406-B {Tesk 1Y)

This motor is a 112 BP., 3 thase, 220 volt, revergible motor, it is fod from
relay LO3R(C-20) and is controlled by contactor LiITE(C-7) emd protectsd by over-
load relay 416R(C-7).

The control ¢ircult of thiec motor has o 2 position switch 416S(D-19) which opens
and closes the toags, There are also two limit switches. U457-8 is "open" tongs
ool 458-5 "close” tongs. Also in the control circult there is o 5.0, contact
431X which is contact of the "Reset" relay.

Pressing the "Reset” bution enersizec reset relsys 430-R(C-20) and k31K{(C-20)
whizk seals in thru the H.0, comtacts of 431-K(C20) relay. Vheu thie relsy ie
enprgized 1t closes 431K(C-20) contacts in the control civcuit of the Long vqueene
motor.

The conmtrol circuit of this motor is as follows: From line 50 thru 4168 pwitch
(D-19), ¢hru the W.C. contacts of the Limit switch that is belug used, either
opea or ¢clowe, thrn the coil of ALTR(C-TY relay. thya ¥.C. ceaisete LISR(C-T)

[ e
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TORG SONERZE MOYOR 406-B, (Tack IV) cans’d
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over load relay, thra 431-I(C-20) reset contacts wiich are closed to iine 509,
Indiceting 1ighth13-1(D-19) will burn whea the motoyr is rumning, By pressing
the Emergency Stop button 234-5{D-19) Regst rolays 430K(C20) and BIIESC-20) ave
de-energized, caugsing the contacts 431-K(C-20) ia the conbirol circuit of the
motor Lo open, The motor wili cease Lo operate. Teo start it agaln 1t will be
mecessary to pross the Reset button (D-29).

This reeet button has N.0. contacts in the carriage motor, ‘l'dng Squeeze motor and
Tong Elovavor motor. The Energency Stop button will open the control cireuits
of all of these three motors.

TONG BIEVATOR MOTOR 407-B (Task IV)
Elementayy Sheet #4

This motor is = 1/8 kp., 3 phase, 220 volt reversidle motor; It is fed from H03K
(C-20) breaker and is contrclled by conbactor UG6K(C20) snd is protected by
overioad relay %65-K(C:20).

Switch 119-3(D-18) 4is for the tomg operation ™up" and "down". Contacts 1 end 2
arve for "up” contacts, 3 and b are for "down. There are two limit switches, ons .
Por *up" and ons for "doun”.

The comtrol civcouilt is from line 510 thru 419-8(D-19), thvu either one of the X.C.
combacts of the Limlv swilch thru the coll of 4566-X(C-20) comtactor thru H.C.
contacts 365K-{C-20) overlomd relay, thru N.0. contacts of Resot Relay C-20) %o
line 510. By pressing the emergency "stop” bution Recet Relays 430-K and 431 (C-20)
wiil be de-erergized, opening H30XK(C-20) contect in the Control circuit of this
motor. Thes Roselt btuiton muet e oparvetved before {his motor can sbard agaiv.

NMOTCRS FOR FURNACE #1
EIRMEFIARY B-2-1273L, (Sheet #5)

WEbOF T TTHAIE BYBAKER WMOOr | UUSrloed . Jowitcd Wou T TSYer Bie T
Ho. | Comtactor| Relay Wo,

412-3-Rough Pump | 403K--C-20 | 435-8--C-7 W3h-K--C-7 4066-8--P-18 1/28P. 220Y.3§
413-B-Core Pump | LO3K--C-20 1 437-K--C~T} 436-K--C-7 | 4065-8~-P~18| 1/2HP. 220V,3¢
k-1 %efrig Pum.) 403R~-C-20 | 430-%--C-7| 438-X--C-7 | hOB7-S--P-18| 1r/2HP, 220V,3¢
acuun

415-2 Bottom{’Lii’ﬁ LO3K--C-20 | W41-K--¢-7| Lh0-K---7 | b29-8 -~ D-19| 1/uup. 220V,3¢
,"1

— - ————

EIEMERTARY 8-2-12031, (Sheet #6)
Fi7-3 Pough Pump | RUIK- G-20 | W48E <~ T7] BEBER- GOT1-§ -P-20| 1/28P, 220V,38
318-3 Fore Pump |hO3R- 0-20 [LLEX - ©-7 P-20| 1/emP. 2207, 3¢
Vacuum
419-B Refrig Comp|BO3K- €-20 [L30K - C-7 -8 P-20| 1/28P. 220V,3¢
420-3 Bottom Lif#h{ BO3K- C-20 [452K - C-7! 451X - €-7 | 430-8 D-19| 1/hEp, 2207,3¢
: i 3 {

HOFORS FOR SURNACE UETD {3 DECLASS
DIEMETTATY H-2-12731, Swect 1°{ ED

422 3 Pough Pwmp 403K~ C 20 mi KSTE - C.7| ASTR - €7 | b0T6-8 P22 | 1/2mP, 281,37
4238 Fore Pump O3 C-20 {NSOK - C-74{ Y58E - C-7 | hoT(-§ p-22| 1/omp. 2007,34
1ok B Refrig.compl403K C-20 i%m - e-7i MGk - co7 | boTBs Pe2 | 1fom. 220V,3%

s van  wo- -

Vacuum i |
425-3 Botton nghoslc C-20 h63K - C-7 W62K - C-7 [ 4318  D-19| 1/4WP, 220V,3

3 {

BT e A B TP D ST A N




H
£9%)
4

Hw @ jiee

DECLASSFED

Lie-p, 413.B, h1k-B hes a fused dlscomect switeh for ihe control eircuit. This
switeh ie located bshind the panel and is mavked %206-8. This control circuib
also has & H.0. comtect of Reget Relay %30K{C-20). This roley must be emergized,
cicsing thic contact. This 1s doms by presairg the Reset Luttom on Desk #19,

Each motor hug an indicating light which ars in sories vith B.0. conbacts of
¢he motor contactor, This light will burb when the motcer 1o ruming. These
lights are %096-I, LOYT-I and LOO8LY, and are located on Porsl #18, When either
motor 412-8 or 413-B are in oparaiion, valves 405V or LO6Y are energized opening
these valves, These valveg are oil seal-in walves,

Bottom 1ift motor 415-B 3e a i/h HP,,200 volt, 3 phese roversible motor that
is coatrolled by 441-K(C-T) snd protected by overicod rolay 4UOE{C-T7). Switch
%29-8({D19) is a two position switch, "up™ snd "down",

435-5, located on motor 46 an up and down 1limit switch with N.C contucts,

With ewiitch 4208 closed in the "up" pooition, the eireult will be from the gwitch
420-S thru §.0. contacts BU2E(C-7), thru the coil, thru ¥.C. comtects of over-
loed relay BROR(C-T7), thru 430K(C-20) reset roley contacts back So line 500.

When the bottcm 1ife hes reached ite higheet puint of travel 1t opons ths "up”
contacte of limit switeh 435-8 (Zome III).

The above explamation epplies to Unit 2 and 3 also, but with different switches,
contactors, ete.

DECLASSIFIED
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TASK IV
(Elementary g, # H~2-12731)

Rlectrical Operstiom of Cages Contyollera and zlarms for Uanlt No. 1.

General

Cloze Switch 400X 8 {on wall behind pancls) to supply 110 V AC to panels.
Indicetion with Lamp 4022 I om Fanel Ho. 16,

Tusn Switen 1002 8 (P-18) Y110 Volt AC Fanel Power” to siert position snd
roloase. Relay RCI2 X energizes znd seals in. Pover on s indicated oy Tamp
4001 1 {P-18).

With the Ranel Power om, the Tollowing eircalis are comploted:

1. 4001 X Relay (P-17) is energlzed. Combtacts cloge to supply
voltage to filaments in the 4003 CC Reactrol (#-19).

2, L002 RC Pressure Recorder (P-18} is energizaed.

3, hOOL RC Temperabare Recorder (P-18 1s cnerglzed {note chart
motor i on meparmte cireult. )

4, k029 M Vacuum Cage iz 1iluminatoed,.

5. 4009 K Relay (P-18) iz energlzed through contact 4001 RC2 which
is cloged below 450 G,

6. U010 ¥ Relay {P-18 in cnorgized thyougr contact 4001 RCS which
ie elomed l.low R000, with Rolay L0310 K cnorgized, the #00L ¥
{Vent Valve) con bo openc’.

T. £l other wlves in the voowun sysiem can bo operated with their
regpoctivte switches., This doca nob include the cooling water
ralves.

Ingbruments Porer

Cloze Switeh £013 & {P-313) to oupply 110 ¥olt AC pewsy to the HO0L 40 Miiler
Gagy Amplifier. ITndicaticn on by Tamp 4015 I (P-18},

Ciose Switch 3017 & {P-18) to ewpply 10 Wolt AL power to
Pressure Gages and 20035 ¢C (P~18) canitactlece contreller. indd
Lamn 4021 7 (P-18).

the Theraocouple
egblon an by

Purmace Povwer

Cloze Gwitch 070 & (on wall bohlnd panele)l 4o suppiy LEO vot single phoso
power for the fumace trangfommer. Inlication om by famp 4313 T (F-19). Ths
privery voliage of the fuinace transiomer 005 T ip condrolled through a Satur
abl? Reachor 1015 X. The Reactor conftrolling D¢ ciroult ig through the Rewcirol.

e DECLASSFED
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Anciles and Filament Power for the Reoactyol is odbtained throwgh Transfoimer
h0l6 T (P~19). Filement voltage ia applied when the 400) K Relsy ie enevglzed
(se0 item 2 undor General). Ancde Volbage is applicd when the 4005 X Relay
(P-18) i3 energlzed (see 9« 14 of Elamentavy M-2-1273)

Punp and Comprossor Controlis

Close Switch 4106 8 (on wall behind panels) to supply 220 volt corbrol
voltage for the mechanical pumps and comprecsor mobtors, An interlock through
Limit Switeh 435 S on the Bottom Tif6 requires the 1ift to de in the up
positian to complebo the clreuit. Also, the ecmevrgency stop Relay 430 K {(C-20)
oontyolied Prom Deske 19 or 420 bas to be energized.

((Jloag)l&o% S {P~18) to gtart Roughing Pump indiceted on by Lemp 4097 I
?“‘l s

?1033)14065 3 {P~18) to start Fore Pump indicabsd cn by Lmmp 2096 I

P"}- .

?loag)hoé? S {P-18) %o start Vacwmm Refeigevetor indicated on by 409811
? "‘1 »

Coolingz Vster Valves

Diffusion Punp Cooling

Close Switch 3020 S (P-18) to open Solenoid Valve 4009 ¥ (B-11). Indi-
cated open by Iamp %02k I (P-18). If alamm sounds se2 sechion under Alsims.

Farnace Cooling

Close Switch 4085 3 (P-18) to open Solencid Valves H008 v, Lokl v, hok2 v,
4013 ¥. Indicated cpen by Lamp 4022 I (P-18). To compleobte this cirveuit, it
is necessary that tho furnacs tomperaturo is above 20 ¢ or that the Oubgzssing
Tiner bas timed cut. (Seo descriptizn vndor Avtomatic).

Vacuen Valves

To operaite the vacnum valves operate the following switches on Panel 18.

Valve Sy, Ho. lemp Ho.
hOOL T % Vet Valve 305 3 RO6 T
hoo2 ¥ ~ Roughing Valwve hi0b © LOCT X
4003 ¥ Fore Pump Ieolation LOC? § hoo8 1
HO0L 7 Rough Punp Isolation L AT LO09 3
Loos v Yors Pump Valve 09 § £010 X
Loo6 v By Pass Yolve 010 B 50311 I

Loy v Uy Yocvun Vaive k011 8§ Lhoio 1T

#Toalve 4001 ¥ is intericcked through Relay 1010 E so that the walve cannot he
onemed 1T tumperzature in the Turnace ie abowe 2000.

Heating Controle with Maouwal Qperation DECLASSIFIED

Flace Switch 40035 S (2-18) "Progrs Selector” in Manusl position. 110
vo.ka AC power is aupplied to the chart movor 002 B in the Temperaiure Recorder

30Ul RC {P-15). i !
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A, Diffusion Punp Hegter

Tuzn Switeh 4012 8 (P-18) to OF poeiticon. Two inkerlocks in the line
circuit to the 4012 S Switeh xeguires:

1. 75 micross maxinum pressure within the fumnace,
’ Acconplished throngn Relay Wi B (C-21) and condact
in the 1002 CC Contachless Combtroller (P-1i8).

2. Cooling wober flowing arownd the Diffwsion Puamp.
hecomplioched throuwgh Rolay 474 K {C-B1) ani coatach
jn %ho k002 &F Flow Switch (B-11),

( a?zdicaticn of voltage supplied to the heater iec shown by Lamp 4014 I
? ”1 .

The amount of curyent flowing ln the heabing element la controlled wilh
the Variac 4001 7 (F-18) apd indicated with the Ammcter 4001 M (P-18),

8. Fumnco EFeabor

Rofor to Furnace Fowey above. To apply woltage to the fuimace transformer,
1f conditions under Furnece Fowey hevs been mol, 1t 18 only necessary to apply
enorzy to the anode teimingle of the Reactrol. By energizing Relay k005 X
-(P»lg the anode will be encrgized thyough the rsiay contacts. In order oo
enoygize the k005 K Relay the following sonditiong muwebt provail:

1. k003 £2 Contach closed., Switeh in Manugl posiltion
. H002 RC2 Contact closed, Mumace Pressurc leass than 10«h,

2
3, 518 ¥ Relay enorgized. Botton Ilectrode Cooling Waler on
b

. k3R T i Furnnse Dody . mooow
5. 519 " " Fuzneco Dase " €« ow
6. ¥5E " Top Elochrods o LI
7. AR " . Furnoco Pemp. below over temporebure

alaza point.

8. Tura 8witch 400h § (P-i8) to stort position and rolease. fhe
Relay £005 K will geal in arouwnd 4004 S1 fontect.

I for eny remson the 4005 K Relay is do-onergized due to lock of one of
tho abow copditions, 1t will Be neceszary to burm the 5008 S Swikch to the
gbort positicn again,

Heeking Combrols with Automabic Cperaticn DECLASS'F ' ED

Placoe Sviteh 003 S (P-18) "Progran Seolector® in Auntasstic pomition.
Contacis 4005 81 are closed which supplies 110 volt AC power 0 the tiaing

Lk
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dovices providing Contact 4007 RCL (in Pressure Foccrdor P1T) 45 closed. The
hOOT7 RCL Combact will clome when @ rough vacum is Obbained in the systau,

A, Diffusion Pump Hesber

Oparation for this haater in the smme for elither Antomatic or Mamual aee
above dsacription.

B. Outgasging Period

When the pressure is reduced to the range of 10~3 » Contact 5002 RCL (in
Pressure Recorder P-18) closes to energize Relay 4002 X vhich meals in aroumd
& B, C. Contact on Relay 513 X. Relay 513 K bscomes energlzed Sthrough
Contact 4002 K and seals in. Another 4002 K Contact eergizes the cluteh in
the Timer 4001 TR {P-18) and it seals in. Another LOCZ2 X Combast energis:s
the timor motor. AV the ond of timing perlcd, & contect closes Lo energlze
Relay 4C03% X. This rvelay will remaim enorgized until afier the annsaling
operation unless the reget Suitch 4080 8 1s pushed. Indlcabdicn that tho clubch
is energized in Ti.mer %001 TR is shown by Ianp 4002 I (P-1B).

In the event tho pressurs increesed above the 10D range eclosing the out-
gaaning poriod, Contact LO02 ROL opems which de-enoxglzes 1002 ¥ Relay and
gtops the timer motor. Aftor the prossure is again reduced and the %002 RCL
Centact 18 clossd, the Relay LOO2 K dves not bocome energlized duwe %o the N.C.
Contact on Relay 515 X which i1s otill cnergized. Tho operator can now do one
of two things.

1. Push Switoh LOTO S om Panol 18 whick reloases the 513 K Relsy
alicwing Relay 4002 ¥ to energlze and conbinue the time cycle
whero 1t left of?f.

2, Push Switch 4080 5 {P-18) which releases in addition to the
51%~E Rolay tho clutch in the timor. This will stort the
cutgeosing time from zero. -

C. EHeating Period

When Relay 53903 X became emergined at the end of the cuigassing period, o
H.0. Contact clesed in the h005 K Relay coil cirenit. The 4005 E Relay Contache
opnly pover o the furnace through the resctrol. Obher dementa in this k005 E
Reliay colil circuit thad must meet certaln conditions ave:

1. LOO2 EC2 Consact cloged. Furmace Progoure. less then 107Y,

2. 513 X Felay cnerglzed. 2Robtiom Flectrode Cooling Water o

3. 475 K Nelay enorgized. Iurnace Body Cooling Water o

k. 519 K Belay energized. Turnoce Jage Cooling Water an

5. 475 K Relay energized. Top Electrode ooling Water on
6

. 471 K Relay encrgized Furnace Gempervature below alamm point,

Sowr DECLASSIFIED
g
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7. 4006 K Relay nust be Qoc~onergincd.

vith the 4005 K Relay closed a civcult is completed through it ovn N.0,
Contact, o %003 K N.0. Coatact, the 400X Cam 2 Combact, end tho RCOL Cam 3
Cortact,c0 the mobtor in the LOO1 Cam Comtroller P-1B. The Com Contwoller will
rotate until 1000 C point is veached abt which nolunt the L1001 Cam 2 Contact
opens and the motor ztops, ’

The fumace is now ¢nerglzed and the Can Controller get o regulgie
throigh the reactrol at X000 C.

A comtact on the 4002 X Relay (vhich is enorglzed vhcn the pressure 18
dovm to 10~3,) cioses with @ K.C. Contact on tho 515 K %40 energize the 514 K
Relay. 1I% gseals in arownd the 505 N.C. Comtest.

Hhen the furnace temperaturs vesches 1000 € 4OOL RCIL Contact closes and
energizesd Bolay 515 K which seals in.

Ancther Sih T Oomituct energizes the clubteh on the Hezbting Timer 4008 TR
(P~18) which meals in, Anotker 5ih K Contech enersiscos the Limer mobor. A

[y

the end of the timing pericod, a conbact closes to energize the 1006 K Relay

which seala in around the AL ECL Contact keoping the duienr of the timer
enorgized.

In the event “he tumpereiure of the furnece dropped below 1000 C and tho
LOC1 RCY Comtact cpemed, the timer would reose®t 9o that the complete vime
period would sbart wien the B0O01 RCI Contact cloged again.

In the event the pressure incremzed above Tho 103 range during the hoat
ing pericd, Contact %002 RCL opens vhich de-encrgizes 3002 K Rolay and the
514 € Relesy aad ntops the btimer mobor. AfLer the prsseure is reduced and the
Loo2 RO Comtacht is closed the 4002 X Relay bocomes everglizeod hocavso H003 K
Sontact is closad. A 4002 X Contect ¢losel hub the Sik I Delay can nob be-
come energlzed becaugo the Bl X H,.C. fontact io open, To Zlart the timer the
operator cam do one of two things.

1. Push Switch 481 & to Ge-encrzize 515 ¥ thus allowing the

3iL K Relay to opevate sl e ¥.0. Contoet ot the Limer
oY,

2. Push Switch 4082 B to completely vosot the timer 40 zero
Bime, :

D, Annealing Periocd 9]

Y ey )
When the h006 K Relay became crengized. o IL0. Comibact elosed 4o comwlebe ;
the circnit oo the 5001 B Motor in the ACOL Cam Coutrolicr {P~18)., Tae Cam S
motabes uwntll the beugerabure sebiting i3 #50 ¢ adb which poind the H00L fom 3 (_!?—
Comtoot opene o gtop the nmotow, ' :f%‘
[

& W.C. Combect on 4006 X Relny opona 4o do~energlze the 4005 X Relay and
cut of? the power to the furnace.

Af5or the furnace coole Lo 450 €, the kOOL RC2 (Temporature Rectrder P-18)
Conioct closes and encrgizes 4009 K, A R.C. Contact cloges to energizo 4005 K
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agnin aod opply power 1o the furnace 0 meintain the 450 € temperature. Xie
other B.0. Contact cn 4009 X in sories with a H.0. Consact cn 4006 K compleves
the elreuits to the tinew clutok and mobor through contacts of the 518 E Relay.
Tho 516 K Relay is energloed throvgh o 1.0, Contact in hO02 X Relay (vhen
pressurc is below 10D vapgeyand e N.0, Caxtact on the 517 K Relay. 5i7 K bo=
comos energlzed when 316 K Contacits cloge.

Tn the ovent the temperature goits ebove 450 ¢ the L0CY ¥ Relay do~
enorgizes and the viwer stope. It siaxie as soom as the temperature is
correciod,

In the ovent the presgure rises sbove 103 fhe 516 X Roloy de-cnergizes
to gtop the timer. Wien the presauvre ig comnected the timer does not start
egain due o the 517 X Relsy remaining energized. To ghart the timor the
operabor can 4o mne of bwo things:

L. Pugh 2085 8 (P-18) vo continue the timing cyele.

2. Push hOBL S (#-18) 4o roset tho tiner to zero and slars
the Amnealing Period owver,

Alarg Operstion

¥or the noymal set wp tho folloving relays will e énergized thrw the
Contact %019 &1 {Alerm Tosit Remet P-18). hO19 S3 is closed in the normal
position, opeon in teat pogitim, closed In rowel positiom:

1. Tare h01 RC % (Temper-ituvre Recorder P-18), %71 K ie on-
ergized vnless Buimece 13 amerheated.

2, Thrwe 4002 RCS (Precewre Recorder P-18), M2 R 1o en-
ergizel when Pressure iz below 1070,

3, Thrv ROOL SF, 473 ¥ in energized if Purnoco Body cooling
vaber g fdoring. .

I, Thew 002 8P, ¥7h X is onczgized if Diffuslion Pump cooling
waber is floving.

5. Tara k007 8F, 475 X iz cnergized if Top Zlectrode oooling
water ig flowing,

. Thrw 008 €7, 518 K is cuergized if Bobtom Xlechkrode cool-
ing water 1a flowing.

7. Thya BCOO S¥, 519 K 1s encrgized if Fuynoce Base cooling
voter is flowing.

A. Purnaes Fressure Alarm. {Sse page 14 of ¢lementary) DECLASS|FIED

Relay 472 X is do-energiced unbill Pressuze is reducoed o 10-D range and
Comtact 4002 N3 clogon, With A2 K do-cnergized, Lamp LOBK I (2-18) is bright;
2140, Relay 470 ¥ bocomes energized thru a .0, Contact on LOL1 K Relay. U788 K
Relay weals In and Lts IO Conltact prevents tio horn fron sowading, After

S,
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preasure ic in the 10°D vange, the 4011 X Relay ie cmergized and seals in.
The purpose of the 4011 X Buiay i %o prewent the alawm from eounding unbil
the proasure iz redueed o 10D Tor the flrst Lime. Aleo, with the pressuve
in the 10-2 range Pelay 472 K bocomes encrgized which releases 78 K and the
028 T Iamp beconss &in.

in the event the pressure incwcates abuve 1072 and Contact 1092 RC3
opens 472 X becomes de~energized. A N.C. Contact on ¥72 K in series with a
W. C. Contact on 478 X complotes ths cizeult vo scund the hovn. At the somo
time emother M. C. Contvact ¢n 472 K Relay shunts out o resictaoncs to allow
Lanp 4028 I to chiow bright, To cut off tho sownding kowm, the 4019 S
(Alarm Suitch P-18) is turned to reset which energizes Pelay 477 X. A K. 0.
Contact on L7T K in serios with a N. C. Conbact on 472 ¥ complotes the
circuit to emergise 478 XK. Tac N. 0. Contact of 478 K openo to bresk tho
cireul’s o the hom. Heleasing the Alamm Switch o normal de-cnevgizes 477 X
but Relay 478 K sealed in around the h77 K Contact and remains energized.

¥When the pressuve ig correched, the K72 K Relay beconee energized and
- the alam circulits becoms normal ageln. :

B. Other Algims

The other six alam cirvcuitn function In tho same marner ap the Pressuve
Alom described above with the exception of the 4011 X Relay., These remain.
irg alorms wlll function imuediately the atnompol condlition oceurs, It
should be nobed that the 4002 & Panel Power Switch (P-18) has = set of contocts
in parallel with L0190 82 which wmerpizes the rogset Relay b77 K. Wi s prevenis
tho hom from aounding dut the indicalting lanps will ghoy abnormal conditions.

DECLASSIFIED
S
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REFRIGERATOR AIARM SYSTEM, TASK IV

Elementary H-2-12731, Sheet 27
All the combactors 1isted below gare mounted behind pamel 717,

Buitch LOWSK ie & 110 void ac disconmoet ewlich supplying 110 volt to Recording
Togzrument 4008-RC1 and also supplies 110 wolts to Restifier 4001-R,

Switch L0656 ie a 6-volt discompect switch which feeds the aleym eircuil velays,
21l of them except YOSBK, which is 110 volts, This L038K relay coil is connmscted
in series witk a normally open comtact B064S2 which is the Alarm; Test, Reset
Switeh (P-17), and 18 eommocted acrose the loed side of dlscomwct mwiteh LK,

Switch L0668 is a dfscommect switch which supplies 6-volte to Task VY.

Alavm, Test, Reset Switch 40648 ie o spring loaded switch which refurns to Alarm
popition when it is released, Specisl motice should be telen that there are two
different voltages in this switch, Combact 7€ is 110 V. coutact; snd ooutacts 6
and 10 are © volt conbacts.

In Alorm position comtaets 2 and 6 are closed and 10 is open. In Test Position,
contects 2,6, and 10 are opam,

In reset position eontacts 2,6 end 10 are clogsd.

When 4064S(P-17) is in alurm position contacts 2 end 6 ara cloged., Contact 2
encrgizes 110 wolit relay 4038R(P-17). This reley when energized opens & conlact
in the circuit of relay 4OBIK end also opens 2 N.C. combacts of 4038K. Theve
two eontacts are in series.with cach other anmd are in the hoyn cireulb.

Contacte 6 42 a comtact for 6 volt veleys BO37K and 40L3K, and closing it in
the alarm position emergives these relays, Relay LO3TK opems H.C. contaeis in
rolay BO4OK, seal in circuit. This relay being de-cpergized keepe its own N.C.
contacts in the horn cirenit cloced, but LO3TK opens a U.C. contect in the Ligkt
circuit 4093L(P-17).

Contact HOOBRCY(P-17) temperature vecorder is set to open when the temperature
rises above S5 “F,

Tn the ovent the above happens, rolaye LO37K and LO43K will becoms de-enevgized,
De-ensrgizing those relays W.C. combtact %043 and 4037K are clossd, relsy LohO is
do-ensrgized because combact 10 in switeh LOGUS(P-1T) is opem in the alarm
position and HOLOK ¥.C. contacts are closed, completing o circuit to horn 0O
and also to light 40031(P-17). The horn will blow ard 1light will burn.

By putting alswm switch in Reset posliion cortact #10 of this switch is closed,
Coutast 2 is closed and comtact 6 is closed but relays LOSTE and LOWOK are de-
enorgized, because the contact 400ERCY is ©till open breaking the eivenit to
contact 6 of the ewitch, FPutiing vhe switch in veset position energizes relay
4039K; energizing 4039 relay closes its own comtact in the HOLOK relay eirvcuit,
this relay has N.0. contacts Im this cawe circuit apd it sesls-in around LO30K
contact. ULOLOK welsy has a set of N.C. comtacts which oper whem ROMOK becames
anergized, this will stop the horn from blowing but alevm refrvigerator light
L0931 will contiaue to burn beceuse a W.C. comtact of yelay LO3TE relay is sbill
cloced with relay %03TK velay de-cmorgized., This light will contlumus o burm
until the temperature is correcked aund comtect LOOERCI in the terperature
recoyder closec.

Alsc in the Alarm System thore is an alarm sounded in cage of a 110 volt power
supply failuve. In the event this happems, the 110 volt supply is cut off of
the rectifler but the alarm system is still meintained by the circuit from the

6 volt de battery. wassstmn  DECLASSIEIED
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EEFEISERATOR ALARM SYSTEM, TASK IV (comt'd)
In nocaml operation of this system, H06882(P1T) conkact ic closed when the slarsm
oot resct swifich is in algym position. This esergives relay 4038K vwhich hae 2
H.C. contacts copneatad iu series with light 3094I(P-17) and the hoxn. Relay
4036K also has & W.C. contact in ths eircuit of relay LOLIK, but this contact
only plays a part in the recetting of the alarm.

If the voltage falls, relay hH038K will becowe ds-energised and the 2 R.C. contacts
koik will close in the horm cizcuit, cousing the horn 4o blow and light HoOhI(P-17)
will burn,

By turning switch 40648 o voset position, LOGLS2 will close, but 4036K relay will
remnin de-emezgized, This relay remains de-ecmorgised becsuse 110 voli power has

Dot been restored, B038K has a meb of comtacts in the ORI relay which are E.C.
contacts. hOGES 10 w1l close im the roset posikion, ecmergiziang H04IK velay and it
seals in arcund its owa N.0. contecis; thie relsy also opens the H.C. contaet HOMIK
in the horn anfil the horn stops dlowing, but the alaym vest light will burn watil
powar is restorsd to the LI0 wold circuit, m&ﬁ%&%& and opening the N.C.
-comtacts in the LHOBIX relay ciroutt amd also the LO3BK comtacte in the light cirveuit.

Aisxm Tert is pewformed Wy turning awitch LOGKS to ‘et pooitiom. This will open
contacts 2, 6, and 10 of switoh $0G48(P-1T). Rolays 4038K, %037K and 4039K
boaom de-emergized, Thia will compleste o circult to the alarn rofrigerator light
4003(P-1T7), thru N.C. contacts BOLOK thru K.C. contacts of LOU3K, LO3TK, 4OGKT end
the horm will blow, Apocther oircuis will be set up thra N.C. HOMIX, tiru 2 N.C.
contacts 40388, thru Light 30931 (alsym refrigerator Tasb). Bodh 1 awd BOG3Y
will burn in alamm test poasiticn,

Tt w11l only be necossary to let the alaym test reset switch roturn to the weubral
position to stap the horm and also to turn out both indicnting lights,

This i dome in the Pollowing mexmer:

Contacts 2 and 6 oF pwitch LOBLS(P-17) will close emergiming velays BO3TK, LO3GK,
and 40%3, 4037K relay boing emorgized opens YO37K comtact An the light civouit
%0031, esusing it to go ovt. U4OU3K and LO38K being erergized at the sume time will
open, 1.0, ecubocts 4OUIK and 4038K causing the horn to stop blowing; slso, 4038K
will open the N.C. contect J038R in the light cireult YCOUKI(P-17) caveing this
light vo go out.

The pwitch beding in this slarm position is now set-up , ready for an alarm,

DECLASSIFIED
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Skeat 8, Aiod 178

A1l worlring units in this hood are worked with Eelium velwes. Ezplaination of
limit switches will be expleinod later in this weite-up. ALL switchos axe
located on Desik #20. ‘

Bquipnent  |Dwiteh Fo, | Control Yeive | L4mit Switen | Locasion
Clamp L5 8 Bl v Ecne Bood 17-8
Punch Lis 8 kiz . b3 ; Rone Rocd 17-8
Bruch 198 bif - LYY T8 - 4788 Yood 17-8
Hammer 73 8 | Fens brhe - h300 Hoed 17-8
Hamner trip; 461 8 hih - hisv Hons Yood 17-5
Main Belfum! L8286 ;; Mo Bone top of fHood 175!
peupply G . e R

Switeh L8PS ia the moin valve cupply owitch., Toia switch permits heiium to be
admitted up te the inteke side of each valve in Hoed 178. This sullch mat dbe
in the "oa” position before any of the valves will cperate.

The clamp is operated and coutrolled by switch h738 and walve LII¥. There arve
not any interlocks Iin the clamp contrel clrculth,

The pumck io_operated and conirolled by switch L768 end valves 412V and 4137,
There are no iaterlocke. These walver contyol the cperaticn of the pwech "Ip”
and “Dowmn".

The brush 1s also wulve operated and in ccatrolied by ewitch L7908, Tt has two
1imit pwitches 4TS 1a ths loft limit and B788 iw the right iimit switch. The
bruek is alse interiocked thru 4808 sc that 1s will mot opsrate unlees the
hemser 4o in the "un” position. The Hrush vill always rotuxn to the right
position. With the brush ir the right vopitisn limit switch 4788 iz closed so
by prossing LTS6 brush buttor, the circuii is completed, thmu 778 Limdt switeh,
thre W86 limdt switeh, thru k808, tiew reley 382X, This relsy 54EE has H.0.
contects whish seal in ercund right 1imdit switch 4788, permitiing the brush to
complote ite travel to the left. Reluy 54K aleo heo a 1.0, conbect which
ciosed vhen it onergized permititing velves k1L sud L1V 4o be enoygized. This
brush hes tvo valves which operate the eft and right trovel of The vrush,

The hammer is s threc-phase, 220 voll reversivle motor, mumbor 4318, It i
controlled by contoctor S1IE awd protected by overlond 41

Switel W73 (D-20) hee o down and up position, It kas two Limit switches, K73
is an yp limlt and switch 005 i3 o dovn Limit end L7US ia en wp Mimit ewitch.
The hommer can be operated up avd down by switeh LT3S.

The purpose of the tripping button 5818 1s to cuergize valves LWV end LISV,

Thess velves tonbrol the triyping mechanizm of the hemmer. Before the hammer
can be tripped, the Tight limit swibeh L7E8 Por the brogh st be closed and

the brueh must be 1n the right positilon.

The nummer motor does uot have enyihing to do with the actusl Ltripping of the
hamsoy, It just operntes the bewmer up ond down Do the raumsr can e trdpped

fron aay eigh. DECLASSIFIED
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ELECTRICAL OPERATION
TASK Y
(Flementaxy Dvg. $12561)
The electrical operation for Task V ie as follows:

Genoral

To energize 110 volt AC comtrol circuit, close Breasker 501-K on Cubiocle
#11. A red Pilot Lamp 501-I Desk #50 indicates circuit is on.

To energize 125 volt DC oircuit close Bresker 502-K on Cubicle #ll. A
green Pilot Ismp 502-I on Desk #30 indicates the circuit 1is on.

To enorgize the 220 volt 3 phase power circult close Breeker 50%-K on
Cublcle #11. A green Pilot Light 503-I o Desk §50 indicates. the circuit
is on,

Rotating Clute

The Swing Chute can be rotated in end out of poaition with an elr motor
controlled by Solenold Valve 506-V. 506~V 1s energized by control Switch
512-8 on Desk #22.

Elevating Jack

To raise Jack tum Switoh 515-8 on Deak #22 to ralse positicn which
energlzes Solenoid Valve 507-7V. Valve 507~V can not be energlized wnless
Limit Switches 516-8 and 5188 located on Hood M20 are Closed.

To lower Jack turn Switch 515~8 on Desk #22 to LOWER position vhich
enorgizes Solenoid Valves 508~V and 510-V.

Lathe Chuck

To grip component turn Switch 509-5 on Desk #22 to CLOSE position which
energizes Solemoid Valve 501~-V.

To release camponent turn Switch 509-S on Desk #22 to OPEN position which
energizes Solenoid Valve 502-V.

Latho Drive (variable speed)
To opeorate Iathe Drive:
1, Push Button 507-S on Desk #22 energlzes Comtactor 507-K which starte
Amplidyne Drive Motor (2iP) 503-B. The Amplidyne Generator is 502-G.

Overload Relay 509-K is in the comtrol circuit of 507«-K. A red Pllot
Lamp 507-I on Desk #22 will indicate when Motor 503-B is ruaning,

-
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2'. Push Button 505-8 o Desk #30 energizes Relay 505-X vhich in tums

a. Provides excitation voltage (125V DC) to field coil of lathe
Drive Motor 50k-B (138P). Field voltage comtrol is thom
Variable Resigtor 507-R on Desk #22. A red Pilot lamp 505-I
on Desk #30 indicates excitation voltage is applied.

d. Inergizes Relay 512-K whick applies woltage to the Drive Motor
5048 from the Amplidyne Generetor 502-G. Speed contyol i@
obtainsd thru the Variable Resistor 308-R. Other olememts in
the smplidyne circuit are Resistors 516-R - 510-R « S511-R -
| 512-R; Fields ¥1, ¥2, §%, PT, F8; Rectifier 503 RECT, and
) Capacitar S02-C.

Yol ourrent and gpeed of the drive motor are indicated on
Desk . The spoed 1s cbtained thru a Tschometer Generator
503-G nounted on Nrive Motor 50b+B. A Speed Range Switch 525+8
is aleo on Desk 22,

To shut down the Iathe Drive Push Buttens 502-5 on Desk #30 and
508-5 on Desk f22.

Tool Feed Up and Down

| To raiee tool feed turn Comtrol Switoh 514-8 on Desk £30 to FAISE position
~ vhich energizes Comtactor Sik-X provi Limit Switch 5215 permits.
Contactor 51h-K energizes Motor S505-B (1/6HP) to drive carriage up.

To lower tool feed twrn Control Switch Sih-5 on Deal #30 to LOWER position
vhioch energizes Comtactor 515K providing Limit Swilch 522-8 pemmits.
Contactor 515-K energizes Motor 505-B to drive carriage down.

A Rectifier #50% RECT thru Transfommer 501-T supplies DC potential to the'
winding of Motor 505-B for braking. Normally closed comtects on Conmtactors
| 514-K and 515-X remove the BC potemtial when the motor ie driving up or
down . .

Iinit Switches 521-8 and 522-S are mounted to limit travel of carriage.
Overioad Relay 513-K is alwo in the control circuit of Contectors S1U~E anl
515-K.

\ Tool Feed In gnd OQut (Away from or toward operator)

To move tool feed out turn Control Switeh 317-5 on Desk 30 to OUT position
vhich energizes Contactor 517-K providing limit Switch 523-8 permitas.
Contactors 517-E energizen Motor 506-B (1/6BP) to drive carriage out.

To move tool feed in tum ontrol Switch 517-S on Desk 30 to IN position
vhich energizes Contactor 518-E providing Limit Switch 524-8 permits.
Contactor 518-F energizes Motor 506-B to drive carviage im.

A D potentiel from Rectifier 504 RECT is applled to the windings of Mytor

506~8 for byraking. Nomally closed contects on the Comtectors 517-K and
518-X remove the DC potemtial when the motor is driving in or out.

— DECLASSIFIED
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The Limit Switches 52285 and 524-S are mounted to limit the travel of the
carriage. Overload Relay 516-K 18 also in the comtrol clrcuit of Contactors
517-K and 518-K.

Tool Feed Side to Side

To operate the Tool Feed Side to Side:

1.

k.

Push Button 506.-5 on Desk #22 energizes Contactor 506-K which starts
Motor 501-B (2HP) to dr.ve Amplidyne Generator 501-G. Overload Relay
508-K 1s in the control circuit of 506-X. A red Pilot Lamp 506-I on
Desk #22 indicates tho Amplidyne Drive Motor 501-B is running.

Push Button 504-S on Desk #22 energizes Relay 504-K which provides
excitation voltage {125V IC) to fleld coil of the Tool Feed Drive Motor
502-B (1HP). The field voltage can be regulated with the Variable
Resistor 501-R on Desk #30. A red Pilot Iamp 504-I on Desk #22 indi-
cated excitation voltage 1s applied.

To move tool feed to the left turn Control Switch 510-8 on Desk #30
which energizcs Relay 510-K providing Limit Switch 519-S permits. Relay
510-K in turn applies the voltage from the Amplidyne Generator 501-C to
Motor 502-B. Speed control is obtained through the Variable Resistor

502-R on Desk #30. Note that Resistors 501-R and 502-R are operated

together thru Mechanical connections. Other elements in the Amplidyme
circuit are Resistors 515-R, 504-R, 505-T, 506-R, Flelds F1F2, F3F6,
F7F8, Rectifiers 501 RECT, 502 RECT, and Capacitor 501-C.

To move tool feed to the right turn Control Switch 510-S on Desk #30 %o
to the RIGHT position which energizes Relay 511-X providing Limit
Switch 518+8 permits. Relay S11-K also applics voltage from the
Amplildyne Generator to the Drive Motor 502-B tut with polarity reversed.
Speed control igs the same ae In 3 above.

Limit Switches 519-S and 518-S are mounted to limit the travel of the
Tool Feed.

To shut down the Side to Side motion of the Tool Feed Push Buttons $01~S
and 503~8 on Desk #22.

Tool Position

Three selsyn units will indicate the position of the tool. The gelsyn trana-
mitters are mounted on the carriage. Selsyn 507-B indicates up and down
movement; Selayn 509-B indicates in and out movement; and Selayn 511-B indie-
eates side to zide movement. The Selsyn Feceivers will be mounted.

Receiver 508-B indicates up and down movement; Receiver 510-B indicates in
and ocut movement, Receiver 512-B indicates side to side movement.

DECLASSIFIED
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PASK ¥ - SACK MOTGR EOD 18
Blemntary B2-12581, Sheet 5
mm,w,m%mmwmmax._

Purn switeh 5268, bLelance switeh, to "om” position, The jJack motor switoch
is 2 switobes, 3548 exd ccabined. The jack motor switeh ocan be turned to
either raise or lower - by sdvancing farthnr on the "reise” or “lower” position,
switeh 5568 will coxtrol the Speed of the Jack Motor.

Theye are two contacts in limit switch 5558, Contact 55581 is the top limit
and will opon: wvhen the Jeck kas raisad $o0 & certain Reight, stopping the motor.
The Gown 1imit contact 55982 will only allow the Jack to ecam down so far,

Motor %198 Jook motor 18 & 1/20 hp., 12% wolt ée, rewersible motor., The only
owrrent protection for this motor are 2 fumes, S15F and S16¥. Ope in each
side of the dc line,

520K-{D-21) is a 110 volt, ac, reversible comtastor and the coils of this
contactor are 110 volt ac, bdut the contacts are in the 120 wolt &c, motor speed
control clvenit and alsc, cne in the fisll eirouit of the mobor

In the coll cireuit of the oontactor there are two K.0. contests of
Jack motor switch 5548. Conbaet is in the "ratee” cireunit amd TH48L is
in the lower sireuit.

Also in the above circult, there are two contacts in limit switoh 5598(%3).
55581 1s the "raise” 1Lt contact. 95282 is tha lower limit contact,

In the dec speed control cirouit there are two variable reasistors, S54RA and
554HB connected in series. Jack motor switch 5568 (D-21) eomtrols the speed
of the Jack motor thru different taps of the rosistors.

Putting Balence Power switch 5268 to the on yosition completss s cireuit to
the field of the motor thru a resistor vhich energizes the 4c motor field,

By turning Jack Motor switch 5545 to "raise” S520KI becomea energized, olosing
two N.0. contacts 520K in the speel control of the motor and a N.0. comtact
J20EY in the field circuit of motor 5198, this comtact cuts out resistance
S56R and allows full voltags to the £ield coil. At the scme time switch 5548
was turned to "maise” position a eircuit wae completed to motor 519 thru sll
of the resistance of S54RA and 554RB. The motor is now trevelivg at slow
spoed, As the Jack motor switch is advanced to the right in the raise position,
the resistance in the cireuit is out out allowing the motor to trevel at higher
speed, There ars 4 different speeds after the motor is changed from low speod.
These speeds exe in either lower or raise position,

The above condition aho exist in the lower oireult of this motor.

In the "lower position, SRO0KI comtactor bacomes de-cnargized opening all of the
520KT contacts in the speed coxtrol of the motor eireuit.

All 520R2 contects in the motor c¢irouit close because S20E2 contactor coil is
ensrgicod,

Switehing from raiee to lower also reverses the polarity in the motor armature

rforrs DECLASSIFIED
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Pover for Task VI (Elementery Drewing H-2-21443, Sheet f1)

Task VT has three sources of power fed from mamuelly cpereted breakers at
cubica),e\n on duct level es follovws:

110 volt, 1, fed from breaker 690K located in cubicle 13.
220V, 39, is fed from 689K looated in cubiclo 13,
4oV, 3¢, 18 Ped from 688K lccated in cubicls 13.

Conveyor Pover - (Elemenvary Draving Sheet 1)

220V, 3¢ mamually control breeker GBOK(C13) turmed to "om", emergizes wires

%508, %509, and 510. Green light 601I(D25) will be emergized.

Lipe eide of relays 6O1K1, 601K2, 605K1, 60SK2, 612Kl and 612K2(C8) (slementery
shest 2 and 5) ave emergized by emergizing relay 667K(C13). To emergize relay
G6TK press any one of conveyor power reset switihes 6708(D37), 6685(D36), 6668(D25.
Relay 667K oeals its self in by one of its normally opon comtacts through

conveyor pover normally closed emargency stop switches 6696(D37), 6678(D36),
665(D25), Grean light G4TI(D36) will now be emergized.

Po de-enexgize relay 66TE(C13) press anyone of conveyor pover emergenty stop
pwitchos and relay 667K will drop. Green light 647I will now be de-energized,

CONFROL POWER (Elementary drewing Sheet 1)

110V, mamually control breeksr 690K(C13) turmed to "ON", emergizing wires 517
and 518. Green light 600I(D25) and 6000I(P2L) will be energized.

OPERATING PROCEDURE

sterp I, v

A, Turn on Die Storege Lube motor. (Elsmentary shoet 76)
Die storage iube motor is 220V, 3@, emergized through normel open contacts
of 621X(CB) relay. 621K is emergized through normally closed conmtacts

. of overload 620K eamd 61258(D36) Die storegs lube motor switech turnmed "on".
. "Red. 1ight 616I(D36) will now be enorgized.

B. Operete the Jjet mechanism to lubricate die.

The jet mechanlem is operated by & solenold operated clutch. Solenoid

601 is for right station, solemoid 603 is for left storage station.
Solenoid 601 is ensrgized through noreaml open contact of relay 622K, which
is emergized through limit switeh 61961 which closed vhen lift is down in
rigit storage stetion, and 6138(D36) turned to "Right" etorage stetion. Red
1ight 61TI(D36) will Ye energized,

Solenoid 603 1s energized throuzh normally open contact of 623K relay, vhich
vas enorgized whon (elementery cheet #7) 1ifter is down in left storage
station and switch 6138(D36)turned to "left" storage statiom, Red light
619I(D36) will be onergized,

Step 2. (Preparetion and Checking of ‘the punch)
A, Twmn on lubricent pump (Elementary Sheet #4)

Punch storage lube motor is 220V, 3¢ energized through K.O. comtacte of
610K(C8) contactor. 610K(C8) is energized by turning switch 6085(D25)
Punch Jub motor) to "on" through N.C. overload 609K(C8). Red light 6091(_1025)

11 now o enevgiaed. DECLASSIFIED
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B. (Operate Jet Mesbanims to Lubricete punch)
The jot mechanism is a solemoid operated clutech. Solenoid 600 is for tiae
"Porward” statiom and solenoid 602 is for "Reax" station. Solemoid 600 is
energived by turning switch 6098(D23) to "forward Station”. Solenmoid 602
is emergized by twraing switeh 6098(D25) to "Rear Station”.

Step 3. (Imspection of the dis)
A, LiPt the die to the chain conveyw (Blewentery #6)

Assuning the die to be inspeoted is in the "right"” die storege statiom,
616V will operete the Lift cyclinder, 61OV is energized by turning switeh
6188(D36) to "up" thru H.0. contacts of 614K(C13) relay, which clomed when
the chain conveyor is over the "right" storage etation. Relay 616K(C13)
vill be energized at this time and remaine sc as long as thers i1g a dle
in the station. 61982 (Down limit) is open and is held open vhen Zifter
1s down in "right" storage station. Switch 6198 (Right Gown Limit) will be
closed, energizing 622K(C13), energizing red light 617I(D36). Red 1!%!1'!;
6101{D36) will be emergized, indicating chain comveyor is over "right
storage etation.

If the 4fe to be inspected is in the "left"” storege station.

W. Valve 610V operates "left" die storage 1lift and
zed in the came mammer es the right dle etorage 1ift.

¥ove the die with the ehain conveyor to the station benceth the inspection

Die conveyor is driven by 220, 3§ motor 603B(H23) and is omergized through
N.0. contacts of reversing contactor 612Kl and 612K2(C8). Assume the dis
conveyor is over the "right" storage etation (As was explaimed in Step 3.4),
then relay 612K2(C8) "left" trevel must be emergized to move the die to
inspection station. Relay 612K2(C8) is emergized by durning switich 6108(D36
die conveyor spring loaded) o "left", through N.C, contacts of 619K, 618K
{C13), 659K(C19), B3, comtasts of 662K-661K(C19), 603K, 623K, 62uK(C13),
6715 (right dles storege station up limit), V. {ontusf of $33 #(C )

662K energized vhen water supply is on.
661K enargized vhon stripper is up
603X energized when horizontal conveyor is out of aseembly station.
& eneorgized when "left” dle storasenlm_”is down,

K energized when there ig & die in "loft"” storage statiom,

'ﬁﬁ'ﬁwm%‘&d/“%mw will travel to "left”. When dis

reaches inspection station, operator reloases switeh 6108(D36) and couveyor
stope,

C. Retwrn the die %o its storage station and lower it in the storsge stetion.

The die conveyor must now travel to the right. Relay 612K(C8) (Right travel)
must nov be energized. Relay 612K1(C8) is emergized by turning switeh 6108
{D36) Die couveyor) to ¢ tharough ¥.C. contects of 699K, 664X(C19),
698K, 697K, 614K, 619K(C13), 659K(C19), H.0, 662K, G61K(C19), 603K, 623K,
62&&{013) ; 6718, 63;1{{!?!9}; which all emergize in the same manner as was
oxplained for "left” travel. Motor 603B will now be energized. C

wiil now travel to the "right” until cam operated limit switch 611810
(stripping station die conveyor veverss) closes., Unlass opsrator presses -
and holds die comveyor by-pess ewlteh 6738(D36), shich will ellow the

3.
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coxvayor to pass the stripping station, Aaseshly station, and left die
storage station. When the conveyor reaches limit switch 6118-1 (Bight die
storege station sonveyur reverse) it closes energizing ci?) » vhieh
seals in through its N.0, contact and N,C. contast of 3ILE(C13). Conveyor
vill now roverse autosatiocally through N.0, cantacts of 69TE(C13) and will
move to "left" until die centers over “right" Ais ctorage statiom. At thie
time cam operated switeh 61182 (right die storage conveyor stop) oloses,
enorgizing SIUK vhick seals in by its own N.0, comtact ing 697X(C13)
stopping conveyor. Turn right dis atorage switch 6188(D36) to "dom"
tion and die will dDe returned to right die storage station. Red light
171{D36) will again be emergired.

Step 4, (Move the serev ¢ to the assembly station and raise the head to
Ats_proper height. [lementaxy Bheet #3).

c.

The horizontal serew sonveyor is driven by 220V, 3¢, motor, 600B(H23) which
1s energized throvgh K.0. contacts of veversing contactor 601K end 601K2(C8).
Asgume the horizontal ecnveyor is in rear cleening station, Cam operated
1limit switch 60182(B23) Clsaning Stop) will be open. Red light 602I(D25)
will de anergized. To move the ecrew conveyor to assembly station 601LE2(C8)
(cut travel) must be energized. Relay 601K2(C8) is emergized by turning
switeh 6008 {Punch o r D25) to “out", thru over load 600K(C8), N.C.,
608K(C13), M.0. 666K, GBAR(C19), 603K(C13], 665K(CIO).

%meimmmmlcm:an i not in forwvard uu;,tion. '

684K energized vhen . rear
603K " "o " " " " appenibly station .
665K " woo® " " " " forward storage station,

Conveyor will now move "out" until cam operated limit switch 6018-3 (rear
storage station B23) opens, 8ropping relay SS4E(CL9) stopping conveyror.

To continue on to asgenbly statiom, operetor must press switch 67!58-2?:25)
Punch conveyor by-pase) whick by-passes 665K(C19), 603K(C13) and 684K(C1O)
Rear, Aspesmbly, and Forward station). Conveyor will again move "out".
Operator must relsase switch €748-2(D25) Punch conveyor by-pass) as soon

es conveyor is past rear storage station, to allow comveyor to stop at assembl
station. By this time cam operated limit switch 6018-3(E23) will agein have
closed ensrgizing 6OAK(C19) completing the circult., When conveyor reaches
asgemdly station cam operated limit switch 60186 (assembly station stop)
will cpen, dropping 603K(C13) stoping comveyor. Red light 6061(D25) will
now be energized, 606I(D23) will nov be energized.

Beige the comveyor heed to the proper hoigit, elementary sheet #3

The verticel comweyor is driven by 220V 3¢ motor GOIB(H23) end is energized
through N.0. contact of reversing conteetor 605Kl and 605K2(C8). To reise

the vertical comveyor 603KL{C8) must be emergized. 605KL(CS8) is energized

by turning switeh 6025(I2%) Punch oomveyor vertical) to "Ryise”, through
overload 604K(C8), N.C. 603K(C13), W.0, 663K, 694-019)

663K envrgized when dle conveyor is not at assembly station

694K " vhan vertical comveyor is not up to assenbly stop.

Verticael conveyor will now ruise until cam opereted limit switoh 6038-3 (punch
conveyor vertical assembly stop) opens, dropping 694K, stopping vertical
conveycr. Green light S4BI(D25) will now de anergived.

Move ths screw comveyor head to streddle the punch,

Assume the punch to be inspected is in the "forwaird” storage station. The
horizoptal conveyor must again be moved out, By turning spring loaded
switeh 6008(D25) to "out™ and preesing comveyor by-pess switch &74S-2(D25)
horizontel, conveyor will again move out as explainsd in Step 4.A, Horizomt-
al conveyor will agoin stop vhen heed styaddles punch, Red light 605I(D25)
will be energized. '
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r,

G.

Icver the o heed to_ite extreme postion so as to remove thes pwnch
from ._&%?r

Po lower ths vertical ccnveyor 605K2(C8) must be emergized. 6G05K2(C8) 4a
energized by switch 6028(D25 Punch conveyor vertical) to "lower"
through overload C13), W.C. 663X(C19) B.0. comtact of 60TK(C13) _

srergized whan vertical conveyor was raised, and pressing switch 67h8-1(125
conveyor by-pass ewitoh) comwveyox will now lower until cam oporated limit
6038-1{B23 Convyeor bottom limit) opems, dropping 607TK(C13) stopping con-
veyor. Green light 60TI(D25) will now be energized.

Move the below the ¢ entranos,

To move the punch unfier the cleaning hooft, the horizomtal conveyor must
now bs moved "in" by energizing 601K1L(C8). Relay 601K1{C8) is energized by
turning switeh 60 S(D23 punsh conveyor horizomtal) to "in", through over-
loadt 500K(C13), N.C. SOTK(C13), N.0. 6B3R(C1O) vhich ix energized when
eonveyor is not undsr élesning hood, Conveyor will now trevel in mmtil
cam operated limitv switch 6015-2 (Cleaning stop rear limit) opens, dropping
683K(C19) stopping comveyor. Red light 602I(D25) will now be emergized,

Raise the punch into ihw cleening hood,

To raise the puneh the vertical conveyor smst again be used., 605XL(CB) is
energized by ¢ switch 6028(D25 Punch couvgm- vertical) to "R ise",
through overload GOMK(CS, N.C. 683R(C19), K.0. 640K(C19), which is closed
vhen vertical conveyocr is down, Conveyor will now raise until cam operated
1imit switch 6038-5 (cleaning stop) opens, droping 640K(C19) stopping
conveyor. Green light 607TI(D23) will now be energised,

Iover the punch and return to its storage station,

The conveyor is lowerd by twrning switch 6028(D25) to "Lower” and pressing
6748-1{D25 Punsh conveyor by-pass) through N.C. €19) and §.0. 607K(C13),
vhich 1¢ energized vhen conveyor iz in up position., Conveyor will nov lower
until cam opereted limit switeh 6038-1(bottom lLimit) opems, dropping 607X
CC13) atopping comveyor. Green light 607I(D25) will now be emergized. To
retwrn the punch to its storege station, the horizontal couveyor must be

used - and the same procedure folloved as explaimed in Step L. A,)

Step 6. (Imtroduction of the plece into the equipment.)

A,

B.

Pick up the punch with the screw conveyor.
To pick up the punch the horizontel and verticel ccmveyors are used, and

is operated by the same procedure as the inspection of the punch as explain-
ed in Step 4.A--D, ,

Carry ths punch to the forward loading station.

Agpunming the punch to be used is in the forward atorage statiom, horizontal
conveyor must tyavel out, Reley 601X2(C8) must be emargized by turning
gwitch 6008(D25) Funch conveyor horizontal) to "out" through overload
6ooxzc133, R.C. comtasts of 60TK(C1L3), W.0. contacts of 666K, 68RK(C19),
603K(C13).

666K cnergized when horizontel conveyor is not in forward load.
684K spergized when horizontal comveyor is not in reer storage.
603K onergized vhen horizontel conveyor is not in Assend, station.

Conveyor will now mowe out until cam operated u.UF axz-é éfﬁdgﬁnml
Shbmp»>
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forwvard load stop) open dropping 666K(C19) stopping conveyor. Red light 605I(D25)
will be ensrgized. .

Batse the punch with the vertical conveyor into the loading station.

To raise the vertical ccuveyor 623Kl must be snergized by turning switch
6028(D25) Punch conveyor vertical) to "Raise"”, thru overlosd 604K(C8), X.O.
contacts of 668K(cl9), which ie ¢nergized when conveyor is dovm, N.C. 665K
(C19) conveyor will now raise until cem operated limit evitch 6038-4 (Conveyor
forward losd stop up) opens, droyping 668K(C19) stopping conveyor. Green light
6551(D25) will be energized.

Advance the besd of the gemeral « r wvith the plece into (H23) direct
STos 155 meack aul Fiase Tt on Bis pach, 5] drectly

For operation of the general convayor, refer to (Task 12),

c.

D.

Stap' TA - Raiss the die storage stetion

Either die can be ueed and the cume procedure is used to raise the "Right” or
"left" die, av explained in Sten 3. A.

Dreg the die to the essembly stition with chain conveyor.

The chain conveyor must now travel to the "left" and 1s energized in the same
manmer 88 vas explained in Ster 3.b.) Conveyor must travel through and slightly
pest aseenbly statlon, and then stopped by operator releasing switch 6108(D36
Die conveyor), and turning sami to "right", (This i1z necessary because the
automatic ring cem operatsd limit switches only operete when entering

the station from the " Jeff ".) Comveyor will move to right until cam operated
lim{t switch 6118-11 (Assembly station oconveyor reverse) closes, 1zing
664K(C19) whick seals in on ont of its N.O. contacts and KN.C. of 663K(C19)
conveyor now sutometically reversee through ¥.0., contact of 664K(C19), end
moves to left emough to centes. At this time cam operated limit 6118-5 (sssembly
station stop) clowes, emergizing 663R(C19) which seals in through one of its
N.0. contects dropping 664K((/'9) stopping conveyor.

Remove the punch from the Joeiipg station and convey to assembly station.

The vertical and horizontsl coaveyor muei de upod for this, and they are
energized in the same meaner an explained in Step 4. BSE, The horizontal
conveyor mist travel iu until qlightly post assembly station and then stopped
by operator, releasizg switch 005(D25 Horizontal conveyor) and turning %o
"sut”., This is nesussary to properly center punch with die, conveyor will
only stop eutomatscally at assenbly station vhen moving out. Conveyor will
move out until czm operated limit switch 6018-6 (Comveyor assembly station

gtop) opems, dr.pping 603K(C13) siopping coaveyor.
Using the ch.in conveyor draw the die into the pressing station. Elewentery
Sheet ﬁ.

The chair. conveyor must be moved to the left. Relay 612K2(C8) must be ener-
gized vy turning awiteh 6108(D26 die conveyor) to "left”, through K.C. 619K,
618¢-/w13), 659K(C19), H.O. K, 551!(019?603& 623K, 624K-(C13). 6718
(Rssat die wp limit), 6778 (Chute down limit). The above N.0. contacts are
clcaed as explained in Step 3. b. Conveyor will travel to left until cam
goorated limit swifih 6118-7 (Prees etatiom conveyor reverse) closes, ener-

2izing 618K(C13) which sesls in thru its K.0, contacte and N.C, contacts of

. 619K(C13), conveyor will now reverse automatically thru N.0. comtact of

‘618K(013) epd will move to right, cemtering die at pressing station; When

DECLASSIFIED
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die is proper rd cam operated 1imit 6115-8 (Pressing station conveyor
stop) closes, energizing 619K(C13) dropping 616K(C13), stopping conveyor.
Red light 615I(D36) will now be energized.

p. 38, wmmam?mta@mmwmmmmunwr
'oil to press, Ty .

The oil pump is driven by T HP, motor, 220V, 3§, #6058, and is energized
through K.0. contaets of 626K(C13) comtector. Relay 626K(CL3) is emergized
by switeh 6243(D37 0il pump) to "on” through overload 625K(C13). Red
light 6211(D37) will then be enargized. The oil is delivered to the press
bty emergizing 621V(R23) by turning switch 6238(D37 Press control) to "Rise”
and the switch 6428(D37 011 £low control) to “Prees”, thru K.C. contacte of
660K(C19), B.0., 619K(C13), which 1= energired vwhen conveyor stopped at press
atation. The presa will nov reise and the press cam will close around the
die forming & vacuum seal ani the imfustion eoil will move around the dle.

B. Turn on Vecumm pump. Elementary Sheet 49

c.

D.

E.

The vecuunm pump is driven by 220V, 3§ motor 607B, and is emerzized through
N.0. contects of SUHK(CB) contactor. 6LLUR(CB) 1s onergized by turning ewitch
6645(D37) vacuum pump) to "on", through overload 63K(C8), N.C. 628K(C19),
K.0. contact 630K(C19), which closed when prese ie up and forme the seal.

Turn_on unter to_the Tooco Unit, cepscitor apd heet eoil,

The vater is turned on by emergizing 624V and 625V, both velves ere ener-

glzed thru N.0. contacts of 630K(C19) vhich close automatically vhen press
reaches the up position, closing limit switch 6265 (prees up limit)., Red

light 6221(D37) will also energize et thie time,

Twrn_on Tocco unit, Elementayy sheet #8

The Pocco is o M.G, set drivem by 50 BP., 440V, 3¢ motor 606B. The MoV, 3¢
is fed from wamually controlled breaker 688K(el3). When turmed “on™ will
energize green light 60711(P2hk), lines 516, 519, 520 line pilds of 623K(C13)
and control cireuit for Tocco motor N.0. contacte of 632K(C13) when closed
energlzing Toceo motor 606B. Relay 632K is onergized by turning switch 60268
(P2l Hight frequemsy converter starter) to "autometic”, through overloads
231!:(1 am} 63182(C13), D.C. comtacts of 627K(C19), N.0. contacts of 639K,
30K(C19

639K energized when comverivris not sbove operating temp,
630K energized vhen press is up end induction coll ie eround die.

Red light 6231(D37) will now be energized. Reley 632K can slzo be energized
by turning switch 60298(P24) to "on" and slarm test switeh GOUTSIS turned
to "test”. By-passing 639K, 627K, 630K. Or with switch 60208(P2h) turned
to "on" thru N.0. 639K(C19) which is closed if temporature of gemsrator is
not above operating temp. By-passivg 627K, 630K(C19).

¥hen the presgure has decreassi to proper amcunt, turn om curremt in the
induction coll,

The vork coll is energized thru H.0. contacts of 6033X(P24) whiech ie energized
by twraning switeh §02T8(P24) to "mutommtie” thru H.C. conbects of 627K, 629K
(C19). E.0. contacts of 645K, E42K(C19), 6035K(P2L), 44K {c i

645K energized when preossure decrensed to proper amount

642X enerzized when proper amount of water i1s flcwing in converter.

646K energized whem proper amourd of water 1s flowing in coil and capagitors.
6035K energized when switch 60278(P24) 4s turmed to "automat: ",

%K energized when ,dj%@we. operating tampardature. \

T
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Red light 6003%(P2h) will now be emergized. Relay 6033K can 2lso be exer-
gized by switeh 60275(P2h Heat comtrol selsctor ) to "Mamel", ener-

gizing GOWK(P2h). Bed light 6002I(P24) will be emorgized. On menual control
the voltage output {s controlled manuslly through rectiftier 6000(P24), which
is fed through varisble resistor on ¥.0, contacts of 6034K(P2h) which is

% vhen switch 60278(P2hk) is set at "Mamual® comtrol. On "automstic”

energized
" eomtrol 6035K(P2k) will be energized thru switel 602T8(P2h) twrned to "automatic

The output will be controlled thru voltags regulator WVRL(P2h) automatically.
(For eireuit drawing and operation of voltage, regulator LVR1 refer to drawing
95J9A, the Ohio Crenksimft Company). :

INSTRUMERTATION FOR TOCCO

L I R

The inestrumentaticn consits of X.V. A.R. mster, K.W, meter, Awp meter and volt
moter, The voltage supply 1s fed from ocutput side of high frequency con-
vertar through fuses 600CF and 6001F, thru switch 60285-1(P2% Instruments)
turnsd "on", meter lights 60241, 60251, 60261 and 6027I{P2: will then be

energized. The current to the sieters is fed from secondary of curront trans-
foxmer 6000 C.7.{P24) thrn EVAR and amp meter in series. With instrument
eviteh 60285-1(P24) turmed “"off", the secomdary of the curremt transformer is
shorted, and the meter lighte are not energizad.

Waen the die reaches the proper tempersture, N.0, contacte S00IRC-S5 (Elem-
entary Sheet 9 & 10) will close, energizing 63TK(C19) energizing red light
6341(D37) thru N.0. eontact of &5&(019) vhich close when the proper vacuum
was reached., At this time operetor presses switch 6335 (D37 Press autometic
eycle) emergizing 650X(C19), thru N.0. contacts of GUSK and G4TK(C19) which
close a2 explained abowe, N.C. 652K(C19) and seals in by its K.0O. contaects,
energizing microflex timer motor and 651K(C19), thru switch 634S-1(D37 Press
cycls) turned to "mutommtio”. At this time 6TTR(C19) will de-emergize by
the opening of N.C. contaot of 650K(Cl9) (Rlementary sheet #7), and K.C.
comtact of 651K(C19) vill open in prees control ¢ircuit, Switeh 6358(D37
preecs oil pressure) mwet also be in the "Raise” position (elementary sheeot
#10). The prese oil pressure ie controlled by 220V, 3¢ motor 608B and ie
snergized thru reversing comtactors 655K1, 654R2(C8) with the press oil
pressure switch turnod to "R ise”, 65LE(CH) will be energized thru over-
load 653K(C8) and K.0, contacta of 645K, G4T(C19), which closed as explained
ebove, 619K(C13) which snergized when dio oonveyor stopped in pressing
station and II,C. 6368 (press pump high pressure limit) pressure will continue
to raise until limit ewiteh 6368 opems. At the emd of the microflex time
cyols 650X(C10) de-energizes dropping 651(C10), energizing 629E(C19) and
623 valve. (Elementary Sheet #7) releiving press pressure and iropping
6033K(P2L) load ecomtactor to Tooceo., The autamatic time cycle need not be
used if the operetor wishos to use manuel operation. Switch 6348(D37 Press
eycle) turned to "Manusl” will open N.C. comteets 6528(C19) by-passing
eutomatic time cyele,

Stert cooling heliwm flowing through pressing staticn.

To ptart cooling 627 Valve (prees cooling) mast bo swergized and is energized
by turning switeh 6258(D37) press control) is turned to "lower” thru K.O.
contacts 64BK(C19) 627K(Ci9)

GU8 energized when H.0. contact G00IRC-86 closed in instrumemt.
627K emergized wham switch 6253(D37) was turned to "lower”.

Apter the die cools to the proper temperaturs, 600IRC-86 comtacts open, dropping
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643K(C19), ewergizing 628K(C10), de-encxgizing Gh9R(C19) Which is & DC relay
enorgized through 600 Reot. (C19) and is time delay opening 3 seconds to nlow
vecuunm cystem to vent befove press lovers, slso de-emergizing S4hx(c8), sgzpm%
vacuum pump and emergizing 622 Velve (press lower) through normal closed x(c8),
649K(C29), EuBE(C19, 6E%(C19), W.0. 619K(C13) vhich closed when comveyor stopped
in pressing station. Press will now lower to the bottom opening limit switeh 641S
de-energizing 650K(C19) emergizing Red light 635X(D37) and relay 6TTK(C1S),
de-energizing 623V and 620K(C19)-press automatically stops. At the end of the
oycle switch 6255(D37 Prese oil pressure) must be turned to “"lower" emergicing
654K2(C8), starting motor 608B thru ¥.C. 660K, 652K, 65iK(C19) motor will run
until low pressure limit svitch opems, dropping 654K2(C8), press is again back

to sormel ready for next cyecie.

The press oil volume is cantrolled by 220V, 3¢ motor 6098 and is energized thru
roversing contactor 57K and 65TKR(C8), whick is emergized through the sams
group of relays as the press oll pressure motor contactor and apring loaded
switeh 6388(D37 Press oil volume), the use of thie motor is to control the
volume of oil delivered to preoss for controlling epeed of prese.

T00CO ALARH SYETEW (Elamemtery Sheet #12

The Toceo alarm eircult comsists of six {(6) alarm relays, six reset relays, Alarnm
test switeh and horn., Relay 662K(C19) is on water supply, GHOK(C19) heat coil
veter flow, 642K(C19) frequensy converter, water flow, 11!5019) die over temp.
alarm, 639K(C19) frequency converter over temp. alarm, 687TK(C19) 41ff, pressure
H23C and H23F., The alarm circuit is fed 110 volts from wires 517 and 518,
Clsar light 600%I(P2h) will t whon circuit is emergized. In normal operation
ths alarm relays 662K(C19), 6UGK, 642K, 641K, 639K, 68TE(C1S are emergized and
reset relays 670K, 691K, 692K, 693K, 695K, 696K(C19) are de-energized, end alarm
switeh 60478(P24) ia normally open. (This switch is spring loaded and will
return to alaym position when releaged). Assume the water supply is cut off,
pressure switch 6468 will opem, de-energizing 662E(C19). Red light 6039T will
becoms bright, as 662K(C15) normully closed contacts by-pess part of resistance
that is in serisg with light znd horn will blovw, thru normel closed comtacts
G62K and 6TOK(C19) to silemce horn, oporetor must turn spring loaded switech 60LTS-1
to reset mrgizingsgox(cw) and it will seal in thru its own normal open contact
and normel closed (C19). Red light will contaimue to burn bright until water
supply has been turned back on end pressure gwitch 6468 closes erergleing 662K(C19),
dropping 670K{(C19) restoring circult to mormal, Heet coil water flow and frequency
converter water £low switch are by-passed by normal closed contacts 630XK(C19),
keeping G4OK and 642K(C1l9) emergized with no water flowing in the heat coil end
frequency converter wilh the press down. This is required because the water flov
is automatically turned on vhemn the press reaches the top end will keep the
alerm circult normal with the press down. 630K(C19) is eo interlocked that the
Toceo can only be started with the press doun, by turning alsrm switch 6047 to
test end at this ¢time the horm will sound because with the alarm test ewitch
tuwrned to test, all its normal closed contacts open de-ensrgizing sll alexm relays,
In case of an alarm on anyone of the alara relaye in noymel operation, the korn
is energized in the same manusy as explained before on the water supply, and is
reset in the scame manner, Alpo, an alarm caused by failure of water flow in
heat coil frequency coaverter or weter supply will automatically drop the loed
to Tocco end an alarm on the frequency converter over itemperature will auntomatically
stop Tocco, An alarm on the die over temp, Wiil ewlomatically drop the loed

1o TbQQOQ
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BIEP 9 - UNLAADIIG OF TRE DIE ASSEMALY

A, Move the die to stripping statiom, set the svitch to dsliver oil to the
stripping station. (Rlamentary Sheet #11).

The die 1a moved to the stipping station with the chain conveyor; the sane
procedure is used to move the comveyor into the stipping station as ex-

plained in Step 3-C. To deliver oil to the stripping station, 6428(D37)

uea:%(bo *;urmd to "stripping” position energizing 660KC19 and red light
IJTX(D3T).

3. Inecyease the sure to the stri station as uired to move the
syolintar Tuik Yenglr of SUCTRIN BMRe
Switoh 6438-1(D37, stripper comtrol, turmed to "lower” energilzing 620W
tiou 6798(B23C Stripper of 2-3/4" 1imit), which 1is closed when gtripper
is up, H.9. contast of 650K(C1S) which enmergized when 6428(D3T) oil flow
control) was turned to "stripping". N.0. 617K(C13), vhich olosed vhen
chain conveyor stopped in stripping station. Opsrator must now turn
svitch 6358(D37) press oil pressure) to “raise”, energizing 654XT(CS)
thrn B.C. 6368 (Xigh Pressure Limit), X.6. 61TE(C13) vhich closed as
explained above and overlead 633K(C8), Pressure will rise until limit
svitch 6368 (high pressure) opsns, dropping 654KI(C8). Stripper will
now lowsr until limit switch 6758 (stripper at 2-3%/" limit) opems, de-
ensrgizing 626F. To releawe pressure, turn switch 6428(D37) Flow comtrol)
to "press”. Stripper automatically ralses,

C. Hove the Die Assembly to Assenbly Btation and Lover the Punch.

The die assembly is moved to the apsenbly station with the chain comveyor,
and the punch is lowered with the vertical comveyor. The same procedure
is used Lo operets the eonvayors as explained in Steps 3¢ & 4,

B. Move the Die to Stripping HStation and Remove the Plece from ths Dies.

When the die is again in the etripping station switch 6428 (B3T €11 Flow
control) must be turned to "stripping”; Chute must de rm to "wp" positiom,
The chute iz driven by 220V. 3¢ motor, 6198 and receives {te power from

the same source as conveyor motors (Elementary Shset 1) ani is emergized
thru ¥.9., reversing comtactor 6TOXI amnd 676E2(C8), to run the clute up
6TERT(CB), must be %xm thru switeh 6768(D37) Chute Control, turned

to "up”. Overload 6TSK(C8) N.C. 634K(CiS), N.8. 617TX(C13) which is energiz-
od vwhen chain comveyor is in stripping station. When gute reaches limit
switeh 6788 (Chuts up limit), 1t closes, snerglring 634K(C19) &roping 676
EI(C8) stopping motor. With the chute up limit switeh 6785 closed, energlz-
ing 634K(C1S) by-pasees limit switch 6753 (stripper 2-3/4" Limit) allowing
the strippsr to lower full langth of stroke., If full pressure of stripper
does not remove the plece from dle, operate hawmor on top of stripper.
Switeh 6u4S(D37) Air Hammer) "pressed” cpergizes 630V thru N.©., 660K, which
is closed when 811 Flov control 1s turmed to etripping. To reliave ssure,
turn switch 6435(D37 Stripper control) to "raise”, turn switeh 6L28(D3T)

@il Flov control) to "Presa” ami switch STES(D3T) Chute comtrol) to "down”.
When chute reaches limit switech 6778 (bottom limit) it closes, emargizing

STRP méﬁc:m?&r&% 2-21h43, M ISD ECLASS’F ’ED

A. Spen Door
The door 18 openad with an air cylimder sontrolled by 635V(E23C) energized
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B.

c.

D.

E.

F,

R,

thri aormally elosed contacts of 682K(C8) and switeh 6518(D38) turmed to "open”.

Ratse Lifter to top.

Lifter is drivem by 220V, 3¢ motor 610B and is emergized thru normal open
contects of reversing relay 672Kl and 6T2K2(08). %o raise lifter 6T2K1(C8)
mst be energized thru normally closed contact G498{H23e, turn table "wp"
1imit), Switeh 6k88(D38 Lift control) turned to "vaise® and overload 671K
(C8). Whom lifyer rsaches top ¢am aperated limit switeh 6498 (up limit)
opens, aropping 672Kl stopping motor. :

g:m pisce hes been placed on lifter with general comveyor, lower the lifter
* ‘ .

M ——

To lower the lifter 6T2K2(C8) must be energized thru normally olosed contact
of 6THE(C10), switch 64BB(D38 Lift control) twrned to “lower” and overload
6TIK(CE)., When 1ift reaches the bottom cam operated limit switch 6508(H23¢
Down 1imit) clowves emerzizing STHE(C19), dropping 672E2(CB8) stopping motor.

Ciose door.

The door is closed by energizing 634V vhru svitch 6515(D38 Door comtrol),
turned to "slose". Alr cylinder closes door.

Turn on Biower.

The blower is driven by 220V, 3¢ motor 6133(E23F) end is emergized thru
normal open contacts of 682K(C8). Relsy 682K(C8) 1s emergizod thru normally
open 678(C19), which is closed when door to (H23¢) is closed., This imterloek
is to keep blower motor de-cmergized when door is not complstely eclosed,
Hormally open 687K(C19) which 1s closed when (hood 23¢) 15 at required

aifr, pressure. Nowmmlly open 662S(H2YF Diff, pressure switsh), which elopes
vhen required 4iff. pressure is roached. Sviteh 6558(D38 Blower motor) twrmed
to "on" end overloed 681K(C8), red light €41iI(D38) will slsc be energized,

At any time vhen the DIFY, prossure is not at ths required pressure, G87E(C19)
will de-emergize stopping blower motor and will sound an alarm on the Toeco
Alarm system.

Tarn on Turn teble,

The turn teble is drive by 220V. 37 motor 612B(H23C)4s emergized thru normally

open control 680K(C8). Relay 680K(C8) is emergized through overload 6TSK(C8),

normally open, 674K{C1G) vhich closed vhen lifter reached the bottom and switch
6545(D38) turned "om”. Red light S4OI(D38) ie almo enmergized.

Turn on blast mozzles (Elementary Sheet #14)

Valve 632V operates nozzle #1 Velve, 631V operates nozzle #2, 632V is ener-
gized through normmlly open contacts of S87TR(C19), 6B0K(C8, 682K(C8) and 676K
(C19), which are all energized ap oxplained above in stey 1l. EF, Switeh
6565 (D38 Blast comtrol) turmed to No. I. Red light 643I{D38) is also energized.

6317 is erergized through the same relays as No, 1. end switeh 6568(D38 Blast
control) turned to "No. 2.". Red light G421 is aleo emergized. Both 631V and
632V can be energized at the same time by turning blest control ewitch 6565(D38)
to o, 1 & 2. '

Operete shaker motor (Elementary Sheet #1k)

The shaker is driven by 220V. 3¢ motor G14B(E23F) end is energized through
normally open contacts of 686K(C8), Relay 686K(C8) is emergized through over-
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loed 685K(C8) and evitch 65T8(D38 Shaker motor) turned to "on”.
Step II. Cleaning of the puneh.

A.

B,

After the punch hes been returned to its storege station set selector svitch
6798-1(D25) to "drain".

Spray the surface with alcohol. (Blementary Sheet #i)

The alcchol supply is comtrolled by valve 636V ard is energized thru switch
6608 (float switch), ewitoh 6798-4({D25 Selector) set at "Drain” awmd “press-
ing" switoh 6805 (Alcohol valve D25), green light 6UAI will energize. Also,
637V will bo energized througk R.0. 6798-2 (Belector switeh), N.C. 6068
{(Porwvard station clesming D25), H.C. 6058 (Rear station cleaning D25), K.C.
61%6 (Bight die cleaning), N.C. 618 (Ieft die cleaning), 637V is an sleohol
recirculating valve.

The “purge, "flush”, "wash" and "dry" are operated by turning switch 6065
{forward atation) or 6056 (Rear station) to the respective positions thru
N.C. 665K, 668K(C19) and switch 6798 (selector) to "mormal”, The die clean-
ing st;gi).on 18 oparated in the same manner as the punch cleaning. (Elementary
Sheot .

QXYUEN_CORCENTRATION ALARM
“Elementary H2-214k3 Shoet 15

The instrument is fed from menually operated breaker 5001K (P5 Back Wall),
ensygizing wires 5017 and 5018, VWhen in the "on® poeition greem light S001I
will be energized, The alarm circuit is fed from Penmel 17, 6 volts thru
50036{P5), energlzing wires 5047 and 5048,

In normal operation S002K(P5) ‘and 5003K(PS5) are energized thru normally closed
contaets of 5001 R.C. (instrument) and normml open 50026-1 (Test switeh) which
is closed with svitch set et "normal”,

At time of an alaym normelly closed, contact S001R.C.(P5) opens de-energizing
5002K, enargizing "bell™ thru normal closed S50C2K and S005K(P5). To silence
bell turn test switeh 50028 to "reset”, energizing S004K and SCOSK(PS), thru
normally open 5004K, 3005K(p5), soals in on one of its cwn normelly open
contects silencing bell. Red light S002I(P5) will be energized. When
trouble has bteen corrected, SO0IRC will agein close emergizing 5S002K(PS), de-
energizing S005K(PS) and red light 5002I{p5) alarm is egain normal.,

To test alarm, teet switch 50025 is turned ¢to "test" de-enmergizing, S002K and
5003%(P5) emergizing, bell thru normal clesed 5003K and S006K(P5). Red light
50031 will be enmergized. To silence bell, twrn test ewiteh 50028 to "Hormal"®.

- DECLASSIFIED
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ELECTRICAL INSTRUCTIONS
Reference Elsmantary Sheet #1 & §2
OPERATION OF WORK UNTT #1
Check indicating lamps for voltage 1y {Panel #26).

& Oroen lawp F7001-1 indicates 110V, :zpkreaher #T01K(C10) elosed.
o om " o002 " ooov, 3¢ " froek(cio "

" ®  7003-1 " bov. 3¢ " T03KE(C10) "

Rlemeutary Sheet #%

Check panel power discomneet F#7009S (waell behind penel) must be “on”
. " " " " s #T006F and #7007F).

Check 220W. motor control circuit discomnect #70085 (wall behind panel) for "on".
" " " . " " Fuses #7004S and #T0058.

Turn the “Panel Power Unit #1° switch #7010S to "start” (momemtarily)., This
ewitch is spring loaded for peutrel position. Contset #701081 ia a N.C. contaet.
When switch #70108 is turned to "start”, #1 comtect remains closed end contact
{#2 closes. No. 2 contact emergizes relays #TOOLK(P27 and FT012K(P27) relays
#7001K(P27) and #T0I2K(P27) seals-in thru a N.0. contact of relay #7012K and

the ¥.C. contact of the panel power unit #1 ewiteh #70108,. When Unit #1 is
turned off contacte #1 and #2 or switch #70108 are both opened and relays #TO0IK
(P27) and T012K(P27) sre de-energived.

Two N.0. contects of relay #7001K(P27) energize lamp #70121(?26), iIndicating
panel power "om”.
OPERATION (8 UNIT #1

Tvo H.0. contacts of relay #7001K(F27) energizes the 110V. supply circuit for
the folloving equipment of Unit #1:

See elementary sheets 4,5,6,7, and 13

Tripod motor #7068 (1/70 HP. 110V 1§) eontrolled by switch #7088(D28), Relsy
TOOK(C10) limit comtrol for the elevator motor T05B, Solenoid #701 {control
pernlssive Unit for elevetor motor). ,
Solenoid valve #703V (Rough pump bleeder emd indieator lamp.)
" b 704V (High Vac, air supply b ) ")

" " 705V (Roughing " ")
” " 706V (Trensfer " " " " )
" N TOT¥ (Onit #1 Tor pump ISO air supply and indiest. lewp)
: : 708v ( " " r Oﬁgh L] It " " ” ” ” )

Toov (" " Pore " Bleeder snd indicator lamp)
TIOV {Manifold ISO efr supply § ")
" " TV {( "X" Gas admiseion)
" " 712V { Beluim admission)

Diffusion Puap TO1BR and interlocking controls. Heat control and measuring
ingtrument circuite for Unit #1, AnNother peir W.0. comtacis of elay #7001K(P27)
energize the 110V. supply for the unit #1 alaxm system. A pair of N,0. contacts
of relay TOI2K(P27) emsxgize the 110V, supply for the Tooco alaym system when
unit #1 1s in uee. A. N,0. contact of relay TOI2K(P27) connsots the alaym horn
#7001 to the unlt #1 alerm system when Unit #1 is in use.

FIFER TO ELEMEFTARY SHEET #3

The discomnect #70088, refered to nbove is fed from two logs of the
220V, 3% breaker #702K(C10). Discommect 70088 furnishee the comtrol voltage

Smppeg—
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for the following motore Fr”gme #1: mobar Control

¥otor BP Volts Phage Breaksy & Contector & 6€Gwitch & Indication Rewarks
‘ Cublcls § Cubicle N-. desk B . Lamp K-,

.

7028 & 220 3 To2K(Clo) 70SK(C10)  7018(De7) 7031(D27) -
7038 g 20 3 " " T06K(C10) 70332325) 70'*1%%) l‘or; J::zp;
808 wva
T8 4 220 3 " 707TK(C10)  7038(D27) 70511(D2T) Rough pump
valve 702V
758 4 220 3 " 708K(C10)  TOuS(26) ve1¢r  Rewerseadl:

Assuming bresker TO2K(Cl0) and Siscommect 70088 (behind comtrol panel) are
closed, refrigerator motor 702B will run whem switeh T01s(D27) marked "eompressor’
is turned "on"., Switech 7018(D27) energizes motor contastor TOSK(C10)., Relsy
T74(C10) is the over curremt protection for motor T02B. The compreseor imdicatin
lamp 703I(D27) ie emergizd from two legs of the motor feeds.

Switch T7028(C28) mmrksd "fore puwp” emergizos motor coumtactor &706K(C10) which
energizes motor T03B and the fore pump sealing valve TOIV (Unit #1). Also, fore
pump indiceting T041I(28). The current protection relay 775K for motor
703B 18 in cubicle #10. ‘

Switoh T038(D27) marked "rough pump" energizes motor contactor TOTE(C10) and
ens 1ze§ motor TOWB, rough pump sealing valve TO2V snd the indicating lemp
TO51(D27).

The above motors are located on the vacuum equipment reck. Their comtrol
circuits are not interlooked with other pileces of eguipment.

UNIT #1 ELEVATOR MOTCR
shoet ?ﬁ and

This motor is 1/2 BP, 220V, 3¢ with reversible comtactor 708K(C1l0). The
purpose of the elevator motor 1s to lower and raise the bell Jjer which emtains
the induetion heat cofl. The N.C. comtact of the current limit relay #777X(C10)
for this motor is comected in the common lins side of the two opereting coils
of contactor TOBK(C10). The up-coil of sombtactor TOSK(CLO) is controlled by
the up contact of manual pwiteh 704S(D28), thru & K.C. contact of vacuum

reice permissive ewitch 70T (Hood 25). A N.0. ccntact of up-limit relay
T09R(C10) and the N.C. current linmit contact. The dcun~coil of the contactor
To8k(cl0) is comtrolled by the down ecoatact of 2 memual switch TOUS(D28), thru
the arm-down permissive limit switch 7098(¥W.C.)(Hood 25). The W.C, contact of
down limit switch 7068 (hood 25) end the N.C. curremt limit contact of relay

TT7=(C10.

OPERATION OF EIEVATOR MOTCR_

Considsr the bell Jjar assembly in the up position., Ths bell jar can dbe moved
down providing the following conditions exist:

N.C. contact of the curremt limit relay TTTK(C1l0) is closed,

n.c. """ down limtt ewiteh 7066 is closed. (It is closed when the

bell Jar is up, es it is now).

K.C. Contact of the down permissive switch 7058 is closed (it will be closed

if the product transport arm is ewung out of the dowm peth of the bell jar),

apd switch TOUS(D28) 18 turned to "lower”, When the bell jar essembly iz
fully down, down limit switch 7068 opems inmterupting the down coil cirguit

of motor comtactor TOEK(Clo). - » : o

To move the bell Jer essembly up, the following conditdons must exist:
N.C. contact of the current limit rexay"mx(c:w) is closed

et
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N.0. Contact of the uplimit relay TO9K(C10) iz clomed because it is actunted
by the up-limit evitch TO98 vhich is closed when the bell jar is dowm, as it
is now.

H.0. coutast of the vacuum raise permiseive switeh 7078 is closed if the inside
of the bell Jar 18 st atmospheric pressure and the mamal ewitch TO8(D28) is
turned to "raise”. The bDoll Jar raises umtil the up-limit switek 7058 opens,
de-energizing the up-1imit relay TOSK(C10). The H.0. gontest of relay TO9K(C10)
opens, ivterupting the up-coil circuit of contactor TOSK(C10). The up-soil
eircuit camnot be completed if the insilde pressure is low enough to hold the
vaguun raise psrmissive switch TO7B opan.

TOCCO DRIVE
Requirements for operstion of motor TO1B, slementary sheets f2 and 13,

Bafore the Tocco drive motor can be started, the panel power ewitch 70108(P26),
for wit #1, or switch #70188 for unit #2, is turned to "start”, momentarily.
This operation is explained on Shest #1 for Unit #1. Red lamps T012I(P26)
infiteates panel power on. The alarm switch #70038(P28) is spring loaded for
"alarm” position and normelly yemmins in this position, ite contacts #2, #6
and §#9 ere closed. These alarm circuits are explained under "Unit #1 Alamn”
ghoots 1 B, #8 and #i0. The Tocco "cooling water comtrol” switch T026S(P26)
mst be turned "on", Red laumps 70381(P28) burns dim indiceting ccoling water
svitch is "on", Whem ¢he proper amount of water is flowing in the Toeco cooling
system, s N.0. contact of flow switeh 70098F (located at the Tocco) closes,
energizing the Tocco aldem T55K(C10).

The Tocco over-temperature alarm relay 7T96K(Cl0) 1s held, energized by a N.C.
comtact of thermal ewitch TO12PS (loented at Toceco, whaich is sctuated by over-
temperature of the Tocco. Switch TO12T8 opems if the temperature becomes abmor-
melly high, When the Toceo temperatuve is normal "over temperature” indicating
lamps TO39I(P28) bturns dim. The coil circuit of the comtactot TOUX(C10) for
motor TO1B can nov be completed through & K.0. contact of relay 755K(Cl0). A
H.0. contact of relay T56K(C10), motor over-current protection relay 7T3K(C10),
and the motar "stop" switch 70026(P26) vhen the "Stert" switch 7001S(P26) is
pressed.

If the Toceo water flov diminishos, flov swviteh TOOSSF opens de-emorxglzing relay
755K(C10). Motor T01B stops as ite comtrol circuit is interupted by the H.O,
contact of relay 755K(C10). The smme bolds trus in cess of Tocto over-temp-
erature, as relay 7T56K(C10) is dc~emergized. In csse of axcess motor current,
the current limit contact of the current limit relay T73K(C10) cpens the motor
control eirouits, )

Reguirements for comn Unit #1 hest coll to Tosco. For autcmatic heat comtrol
Elementery Sheet j6 end 13).
Before the heat coil can be emergized, the foll conditions must bs met:

Unit #1 "eepacitor and coil wster” switch T0235(P26) must be turmed "on". When
the proper amount of watexr is flowing in the heat coil cooling system, A n,.o.
contact of flow switch TOOISF is closed energlzing the heat coll weter alarm
relay T21K(C10). “ecoil Water" indicating lamp 70201, normally burne dim,

When the proper amount of water is flowing in the capacifor coocling system,

A R.0, contact of £low switch TOC2SY is clomed, emergieing the capacitor water
alarm relsy 722K(C10). The capacitor vater indication lamp 7021T burns dim.

A B.C, contect of the temperature controller TOCIRC holds the tripod over-tesp-
erature alarm relay T26E(C10) energized. The tripod over-tomp. alaym lemp 70251
burns dim, 7The coil circuit of the heat comtrol relay TOO3K(P27) can now be
completed when the heat control switch 7248(D27) is turmed "on”, temp. controller

S
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sviteh 70128 is in "auto" position, contast TOOIRC2 is closed (contact 7OOIRCE
is closed vhen the temperature coutroller is calling for heat), thru N.O.
coutacts of the energized alarm relays 721K(C10), T22K(C10) and 726x{(Cl0).
The hsat co il control relay 7003K is looated on beck of pemel 27. The heat
cofl contactor TOOZK is mounted on the inside of the west wall of tho panel
cubicle, Comtactor 700JK is enmergized by a K.0. contast of relay 7003K.
When the above seriss of contacts ave closed, relay TOO3K is emexgized,

also yelay 7005K. Two ¥.0. contacte of relay 7005K comnected in parallel,
when clowed, complates the unit 1 heat coil eircuit to the Tocco genmerator.
The above setting give sutamatic heat control as contaet 2 of heat controller

TOOIRC opens and closes.

The automatis heat indiceting lamp 721-I(D2T) is energized when comtacts

5 and 6 of the temperature eontroller switch 70128 and a N.C. contact of
relay 70 3K close. Therefore when the heat controlier calls for heat, the
R.C. contact of relay 7 03K opens and the lamp goes out. The lanp indicates
the ciroult set-up for automatic control. Yellow lamp TO1-I(D27) eneriized
by & 0.0, contast of relay TOO3K indicates "heat on'.

As mentioned on Sheet # & of this work, the diffusion pump is turned "on”

by mamal switeh T208(D28) but the pump is not energized umtil relay TOO2R(P27)
is energiced, vhich ocours when the proper vclum of vacuum is reached in

the "fore line? The coil of relay TO2K(P27) is energized thru a comtect

of relay Kl in the contactlese control wmit 700100,

OPERATION OF UNIT #1 HRAT COIL
Jemal Beat Comtrol Bee Elementary Sheet #6

Requirements for comnecting unit $1 heat coil to the gemerator for manusl
heat control. ’

Turn "Mammal Heat” switeh 70138(P26) to "on”. TPurn "temperature comtrol"
switeh T0128(P26) to "Mamual” posltion. A clomsed contact of each of these
switcheo in series, bypass the #2 comtact of the heat controller TOOIRC.

The circuit is now completed thru the same N,0, contacts of relays TRIK(C10),
T22K(C10) and T26K(C10) to the eoil of relay TOO3K(P27), as it wae Por
autcmatic operationi Relays T21K(C10), T22K(C10) and 726K(C10) are energized
by the same means and for the sama reason as they were for auvtomatie operstion.
The only difference in the two settings being that the heat comtroller TOOIRC
contact #2 is out of the circuit. The heat 13 now comtrolled by the operator
by turning the wemal tempereture switch 70135 to "on" or to "off” positions.
Red lemp TOLLI(P26) merked "unit #1 Mamual Beat" indicates the temperature
controller switch 70128(P26) ic in mavual position. It does not indicate
heat on or off, Yellow lamp TOLI(D27) ie energized thru a N.0. contact of
relay TOO3IK(P27) and fnilecates "heat on".

TOCCO GENERATOR 701G
Elementery Sheet
7,280, 220V., 3k amp., 10,080 Cy/sec. Freq. (Ohic Cremkshaft Co.)
The ocutput of the eemmm is controlled by field flux variation, The
field flux is controlled manually or automtically (field voltage regulator).

Which 1s used, depends on the position of the gen, £ield comtrol switch
T0048(P26) .

MARUAL FIEID CORTROL
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For mamal control, switch TONUB(P26), marked "Gen. Field Control” is

to 17 position and switch 70058(P26) marked - %.
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Contacts #1 and #2 and #3 and 4 of switech TOO4S(P26) close, completing the
cireuit thru fuse TO0IF and comtaet #1 (closed) of switeh T0OSB(PER6) to
trenstoreer TOOIP(P26) (vartas). Asber lamp TOOSI{P26) maried "Man, Fisld"
indieates transformer TOOXT emergized. The cutput of transformer TOOIT is
directly comnected for wariadble imput to rectifier TOO1 Reet. (P26). Contacts
#5 and 76 and §13 and 1k of switch TOOKS)P26) also elosed, comnecting the
generetor field to the rectifier F700L(P26) reot. The varisble output of

the tranaformsr ic controlled by a lmob and dial (P26), marked "f1old control
Men.". Thus, the memual controlled megnetude of the curremt from the trans-
former is rectifisd and fed to the gensrator field for varisble field fwx
effecting the gom. output. A thrite resistor 701 cozmectsd across and near
the gen. field prevents ezcessive high voltages in case of an openr cireuit,

AUTOMATIC FIEID CONPROL
Elementary Sheet 72

Por autommtic £ield comtrol, avitch TOOMS(P26) marked "Gen. Field condrol”
is turned to “"auto" and switeh T0058(P26) marked "Gen. £1614” is turned to
"on", The gezerator and gensrator field are then comnected to a field
vol regulsby #700IVR. There are two imputs to the regulantor switeh,
T0048(P26) contacts numbers 9, 10, 11 & 12 close, completing the circult
from two logs of the three phase load side of the toceo drive motor contactor
FT0LK(C10) to the power tramsformey T1 of the regulator. Contacts pumbsrs
17 end 18 amd 19 amd 20 of swvitch F70048(P26) close, sompieting a reference
voltage circult from the output terminals of the gemerator, through fuses
T002F, TOO3F {3 amp) to the isolating transformer #IF of the regulator. Contact
numbors T, 8, 15 and 16 of awiteh TOOUS(P26) olose, comnecting the gemerator
field to the regulator. The gircuit is now set-up for automatic generator
output, Por further information see deacriptive bulletin end Operating Instru-
structions 95J9A, Ohio Crankshaft Co. (This Bulletin and drawing are pert
of the instruction book).

TOCCO GENERATOR
Py -~m-m e

Pt + —

Meters Used:
Ho. T00IM, 5 amp, 220 volt, funetion Varmeter (5-0-5 Kilovars)

Fc. To02M, Wattmeter (0-10 Kilowatts)
No. TOO3M, 0-5 A.C. smps " Ammoter (0-50 amps)
Be. , 0-B0OA.C, wolts " Voltmeter (0-400 volts)

For gemsrator output readings, ewitch T007S(P26) marked "Gen., Instruments"

is turned "on". When this switch iz "on” the potential eircuit for the
instruments is completed through a closed contact of switeh T7007S(P26), and
two 3-amp, 220Y. fuses (nmumbers 700 (P26), 700 (P26) to the gemerator

ocutput terminels, The potenticl leads of the XKVAR meter srye combected directly
across tha instrument potential circuit, The potential leads of the KW meter
are commseted in series with 2 7400 ohm resistor across the instrument
potential circuit, The voltmeter ie commected in series with a resistor
across the ingtrument potential sircuit,

The current c¢ircuit for the KVAR, XN, and smmotor is the sscondary of & current
transformer T002T(P26), commected in the output circult of the gemerator.

When the "Gen. Instrumemt” switch is turned “off", the instrument potentisl
circuit is openmed and the curremt transformer secondary ie shunted and grounded.
Each of the four moters have a elsar dail lamp 7006X, TOOTI, TOOSI amd TOOSI,

- panal 26. These lamps burn when the 110V. A.C., 1¢ supply breaker TO1K(C10)

is "on", This instrument net-work is used when the generstor ocutput is wanuelly

‘or autematically ecmtrolled. DECLASS,F ,ED
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UHIT 1 DIFYUSION PUMP

Elementary sheets li-13

The wit #1 diffusion pump cireuit is interlocked with the diffusion pump water

£lov alamm thru a K.O. contact of relay T23K(C10) (8ee alarm sheet 9 of this work)
and two K.0. contasts of relay TO02K(P26) eontrolled by the bell Jar vacuum meesuring
system, (soe slementary sheet 5}, Therefore relays T23K(C10) and T002K(P2T) must

be ensrgized for operation of the diffusion pusp.

QPERATION

Alarm switch 70038(P28) 1s in "alwrm" position (mormel). Ewitch 7208(D28) marked
"Diffusion Pump” 1s turoed "on’. Belsy T23K(C10) is energized vhem the proper
amcunt of water is flowing in diffueion pump cooling system as the contset of flow
svitch 70038F (Vac. equip. reck) is closed.

Relay 7002K)P27) is energized when a pre-determined valve of vacuum hea been

on the bell jar. Relay T002K({P27) is actuated by a comntactless relay
7001CC (P27) which reeponds to eignels received from the vacuum gage measuring
system of the fore-pump lins, ,

After the diffusion pump switch 7208(D28) is turned om, the diffusion pump operaies
autcmatically thru reley T002K(P27). BHowever, the diffusion pump may be turned off
at any time by the cperator by turning off switeh T205(P28).

UNIT I DIFFUSION PUMP CONTROL
“Elementory Sheet I & O

‘As memtioned dbove . .  the Qiffusion pump 701 HR is turned "on"
by manusl switch 7208(D28) but the pump is not emergized umtil reslay T002K(P27}
is energized. BRe 7002K{P27) interlovks the diffusion wmp circuit with the
vacuum on the "fore” line. The purpose of this interlock is to bave e certain
value of vecu (about 75 mioroms) drawn in the bell jar before the diffusion
pump becomes effestive in drawing a greater vacuum in the bell Jer.

Moter 702M(D28) indicates the 'fore” line vecwum, it is ectuated by e milivolt
current received from a thermal tube T0OITG in the "fore” line, Thia motor,
in reality a milivolt motor (0-96 milivolts) calibrated in microms (500-0 microns)
has a sensing coil build into it, not electricelly commected to the meter eircuit.
The gensing coll is in the combrol grid cirsuit of an oscillator typbe (68J7) in
the contactless controller TOO0ICC.

The coil 1s 8o placed in the meter go that when the pointer of the meter moves
toward zero microms, a flag attached to the pointer moves out of the coll theredby
changing its permeability, effecting a rise in voltege of the control grid. Vhken
the meter indicates about 75 micrums, the oscillator comducts sufficient current
%o close a relay KL (in the contactless controller). A F.0. contact of relay KI
energizes the coil of relay 7002K(P27). Tvo K,0. contacts of relay T002K(P27)
compleste the diffusion pump circuit,

_ - ALARM SYOTEM
All of the alarm velays ave {n cubicle #10 {(Quet lavel).

There are three alamm systems in Tesk VII, one for each unit and one for the Toeco,
The three systems use the same horm, #7001(P28), the seme alsm ewitch 70038(P28).
There are three main alarm reset relays, 75TE(C10) for umit #1, 758K(C10) for unit
#2 and T59K(Clo) for the Tocco., The purpose of these main resot relays is t
encrgize the reset relays of the individusl alarm circuits. :

oworem—  DECLASSIFIED
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The main reset relays are enengized at the same time, momenterily, whem the
panel power is turned on for either undt or when the alarm switeh T0038(P28)
is turned, momemtarily, to “reset”.

Rach aisrm oirouit hes its individual alarm yelay and its alarm reset relsy,
also an indicating lemp for example:

The Tooco has two alarms, the water flov alarm ueing alarm relay 755K(Cl0),
vater flov alarm reset relay T60X(C10) and water fiovw alarm indicating lemp
70381(P28). The over-tesperature alerm using alam relay 7TS6E(C10}, over-
m;g;;;z ng)zm reset relay T61K(C10) end the over-temperature indicating
laxp .

Eleweutary Sheet §15 20CCO ALARM

The 110 volt supply for this system is supplied thru a N.0. comtact of relay
T012K(P27) which 1s energized whenm unit #1 is ix use or thru & H.0. contact
of relay TOLTE(P25) which is ensrgized when unit #2 is in use. When both
units are used, both relays are emergized (their contacts parallel).

QPERATION

Assumo that the alsrm switch 70038{P28) 1e in alarm position (normal)., Contact
700389 is closed emergising the feed side of switches TOOSSF and 701278 (locet-
ed at Toceo unit). Flow switch TOOGEPF ic actuated vhen the proper amount of water
is r%avix)‘g in the Toeco cooling aywsiem emergizing the water flow alam relay
TH5R{C10) .

Temperature switch TOL2P8 is actuated by an over-temperaturs condition of the
Tocco and ds-anergizes the over-temporature relay 756K(C10). When the water
flov and temperature of the Toecco are normal, relays 755K(C10) and T56K(C10)
are energized, the water alarm imdicator lamp 7038X(P28) end the over-temp-
erature indieator lamp 7039I(P28) tamn dim, the alarm horn TOCL(P28) does not
sound,

The Tocco alarm main reset relsy T99K(C10), the T cco water alarm reset relay
T60K(C10) and the Toceo over-temperature olarm reset realy T61EK(C10) noymally
reomain de-energized.

Bxample of operation (refer to Tocoo drive operation Shests 3J & 4

Bupporee the water flow in the Tocco cooling sytem diminishes or & cut off, the
contest of flow switeh TOO3SF opems, relay 755X(010) is de-emermized. A W.O.
ccntact of relay T55X(C10) opems the Toeco drive motor comtrol circuit, & N.C
eontact shunts pert of the water fiovw indicator lamp 70381(P28) resistor csuas-
ing it to burn bright. Another H.C. contact of relay TS5K(C10) clomes the
alarm horn 7001 eireuit thru a closed combtact of the water valve switeh T0263
(r28), and o H.C. contact of the tocco water alam reset relay TEOK(C10) which
(ventioned above) is not emsrgized.

The horn caabe silenced by turning the alarm switch T0038(P28) to reset”
mementerily which momemtarily emergizes the Toego main resst relay T50K(Cl0),
a §.0, contact of relay T59R(C10) emergizes ths Tocco water flow alaym reset
relay 760K(C10) which meals-in thru ome of its own K.0. contects end a H.C.
contect of relay T55K(Cl0) (de-cmergized at boginning).

The horn 1s silenced but the water fiow imdicating lamp 70381 remains bright
uptil water (normal) flow is restored in the Toscco Gemsrator, cooling system.
When the weter flow is restored to noraml, flow switch TOOSSF comtact closes,
energizing the Tocco water alarm velay T55K(Ci0). The W.C. of relay T55K(C10)
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vhich shunted part of the resistance in the water flow indicating lamp eircuit,
opens allowing full vesigtance in the circuit. The lamp burns dim, indicating
normal vater flow. The N.C. contact of relay 755K(C10) thru vhich the Toceo
water alarm reset rslay 760X(C10) sealsd-in, opens &ropping relay T60K(C10)
out, The R.C, contact of relay 760K(C10) thru vwhich the N.C, comtact of relay

#T55%(C10) emergized the alarm horn is closed., The elarm circuit is again
normal, .

The N.0. contact of relay T55K(C10) which appears in the control circuit of the
Toceo motor cirveuit is now closed and the Tocco can again be started.

UNIT ¢I ALARM
Elew et 13
Unit #1 has seven alarms us follows:
Over preswure alarm using relays #720K Resst relpyf 728K

Heat coll water " " " ™1 " * T29K
camim 4] " [ ] 7221{ 1t o 730&
Diffusion pump vater alarm " T23k " " T31K
Heat trap under temp, " " 723K " " 733K
Tripod over temp, " " T6E " " TIE
Pressure "X" Gos & Relium " 278 M "

Note: Relay 727K(C10) is enorgized and sealed-in thru one of its owmn comtacts
after the "X" ges or helium has dean used, Over pressure will not sound on
alarm unless this relay ie energized because ths horz circuit is completed

thru a N.0, contact of relay 7R7E(C10). Unit #1 uses main reset relay TSTK(C10)
vhich is emsrgized wvhen the alarm switch 70035(P28) is turned to reset. Relay
75TK(C10) energizes sll the adove reset relays. The reset relay, which is

in the circuit vwhich caused the alarm sealis-in thru s N,C. contact of the

alarm relay which 4is de-encrgized when the alsrm occured. Thus, the horn is
silemced. Part of the imdicating lamp resistance of this particular alarm
ciroulit is shunted causing the lsmp to burn bright.

RXAMPIE OF ALARM WEEN CAPACITOR WATER FAILS

All repet rolays ere normally de-energized. When the capacitor cooling water
flow diminishes or is cut off, the contact of flov switch TOO28F opens de-
anorgizing the capacitor water flow alarm relay 722K(Cl0). A N.C. contact

of relay 722R(C10) eloses, completing the slarm horn 7001 circuit thru a

K.C. of reset relay 730K, Another N.C, contact of relsy T22K(C10) shunte

part of the indicating lamp 7021I(P28) resistor csusing it to burn bright.

The horn 1s silenced by turning the alarm switch 70038(P28) to "reset”
moventarily. This nomentarily energizes the main reset relay 757TK(C10). A

N.0 contact of relay TSTK(C10) energizes the capecitor water flow alerm

reset relay T30K(C10) whieh senls-in thyu ome of ite own N.0. contacts and &
N.C. contact of the capacitor water flow alarm relay 722K(C10) (now de-energized),
The K.C. contact of the reset relay T30K(C1l0) which appeared in ‘the horn eircult
above ie opened silencing the horn but the indleating lamp continues to

burn bright until the water flow 18 restored, vhich will re-energive the
capacitor water flow alarm reley T22K(Cl0). The lamp again burns dim as the
eircuit becomes normal,

TOCCO AND UNIT #1 ALARM TEST
Elemsntary sheet 2, 13 & 15

To test the alarm circut, alarm switch T0035(P28) is turnsd to "test” position.

DECLASSIFIED
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(this svitch is spring loaded for "alarm” position). When the alarm switch
is in "test” position the H.C. contacts 2, 6 and 9 ave open. Contact mumbers
1,3,4,5,7,5,11 and 12 are closed. |

Contact vumbers 6,7,8 and 11 are in the unit #2 alarm system and are not
considersd at this time,

¥.C. ccntact §9 ant K.0. eontact §1 and #12 are involved in the Tocco alarm
syster.. When the test is mede, N.C. comtact 9 opens de-emergizing the Tocco
water flov alerm relay T55K(C10) and the Tooco over-temperature alsru relay
T567(C20). The R.0. contasts of thess two relays & in the Tocco mator
arive control cireuit are bridged by the now closed #1 contact of the alarm
sv'tch vhich, if the Toeco is rumning, prevents it from stopping. The alamm
hcrn #7001(P28) cireult 1s campleted by the £12 contact of the alarm switch
Zoeceo vater slarm reset relay T60K(C10) {normally remning de-energized). The
Tocco water alarm indication lamp 70381 burns bright ee part of its resistor
1s shunted by a N.C. control of relay T5%K. A.NK.C. of the Tocco over-temp-
ersture alarm relay 756K(C10) completes the alarm horn circuit thru a B.C.
eontact of the Tocco over-tempersiure, alsrm reset relay T61X(CL0) (normally
rezaing deo-enorgized) as the Tocco over-temp. elaym lawp 70391(p28) burns
?a-is?t vhon part of its resistor is shunted by e K.C. comtact of relay 761K
©10). .

Alarm switoh T0038(P28) contacts 2,3,k and S and are imvolved in the Unit #1
alaym test eircuit. (all reset relays are de-energized)., When the test ig
mede, N.C. contact §2 opens and contacts 3,%, and 5 close. When coutact #2
opens it de-energizes the contacts of the pieces of squipment which actuate
the alarm relays. (pee sheet #i3 : . . of this work). Therefore, when the
test le made all the alarm relays are do-energived.

When the over-pressure alarm relay 720K(C10) is de-ensrgized onme of 1ts N.C.
contacts, energized by contact #3 (now cloged) of the alarm switeh completes
the alarm horn circuit thru a H.C. contact of the over-preseurs alarm resget
relay T28K(C10). Over-prossure alerm indicating lewp TO19I(P28) burme bright
as part of its resistor is shunted by e N.C. contact of relay T720K(C10).

When the heat coil water alarm relay T21K(C10) is de-energized one of ite K.C.
contacts which is energized by the coil and capacitor cooling water switch
70238()26) - or if it is not "on” by coutact #& (now closed) of the alarm
svitch, completes the alarm hora circult thru a N.C. conteoct of the coil
water flow alarm resot relay 729K(C10) coil water alarm indicating lamp
7020X(P28) burns bright as part of ite resistor is shumted by & ¥.C. contact
of the coll water alarm relay 721K(Cl0).

When the capecitor water flow alamm relay 722K(Cl0) ie de-emergized ome of its
H.C. contacts vhich is enmergized by the coil and capacitor cooling water switeh
70238(P26), or 1f 1t i& not "on” by contact #4 (now closed) of the alarm switch
completes the alsrm horm circuit thru & N.C. contact of the capacitor water
flov alarm reset relay T30K(C10), Capacitor weter flow alarm indicating

mi tzoen(me) burns bright as a N.C. contact of relay 722K(C10) shwumts part
of reoeistor.

Yhen the diffusion puymp water flow alarm relay T23K(C10) is de-energized, oue
of 1ts W.C. contacts 1f fed by the diffusion pump cooling weter valve switch
T7208(D28) or 1f it is "off™ by conmtact #5 (elosed in test positimm) of the
alsrm switeh 7003S(P28), completes the alarm horn circuit thru a X.C. contact
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of the diffusion pump water alarm veset relay 731K(C10). Diffusion pump weter
alara indicating lamp TO21I(P28) burns bright as part of its resistor is ahunted
by & N.C. contact of relay 723K(C10).

When the heat trep under temperatum alarm relay 725K(C10) is de-emergized, ome of
its H.C, contacts fod directly from the alarm 110V. supply, completes the horn
circuit thru a N.C. contact of the heet trap unier temparature alamm reset relay
T33E(C10). The heat trap under temperature alarm indicating lemp T02EI(P28)
burns bright as part of its resistor is shunted by & N.C. contact of relay T25K

(c10).

The remaining alareroperate in the sems menner as the individuel relays, as noted
on sheet 2, bocame de-energiced

DECLASSIFIED
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R FIEID AFTOMATIC CONTROL
VOLTAGE REGULATOR TYFE LVR1A
OHIO CRANKBHAFT CO., DWG* 95J9R
Blementsry R-2-12597 - Bheet Mo, 2

When coutrolled autometically, the Toceo generator field is conneoted as the
losd in the anode circuit of two thyratron tubes (E1-C3J) referred to as tube
No, 1 and tube No. 2. These tubes ere commectsd for full wave rectification,
The plate current is supplied by a 300 volt secondary of the power transformer
T1. This winding is center tapped to provide 150 volts to each thyretron
Plate. The full wave rectification is accomplished as follows:

When ths plate of tube 1 is positive, it will conduct. The plate of tude 2,
at this time is negative and will mot conduct. During the next half oyele,
the plate of tube 2 swings positive and will conduct, but tube 1, its pPlate
being negative at this time will not conduct, Regardless of vhich tube fives,
the cwrrent always snters the field from terminal #17 and returns to the
sscondary centar tap on line #2. No. 17 is positive and #2 is negetive with
a paximm of 129 V, DC across them.

The thyratrons bave control grids by which the field current ie controlled.

The grid bias voltage is controlled by a voltage phace shift cireult net work.
The voltage for the net-work is supplied by the secondary T2-82 of transformer
T2, vhich is fed from 4 setcndary of power transformer T1. The voltage of
primery T2 is in phase with the plate voltage but the voltage applied to the
voltage phase shift met-work is 180° out of phese with the plate voltage. This
is important later om.

The phass shift voltege oirouit consists of two 10K-2-1 watt resistors and two
A.C. windings of a saturable reactor. These are arranged in pairs, a resistor
and 8 winding in each pair, comected in series across the output leads of the
secondary T2-82. The grid bias voltage for each thyratron 1s taken from the
center point (the point betwsen the resistor and the winding) of each of these
pairs. The cathods of the thyratrons are commected to the cemter tap of the
secondary T2-82, (the winding from which the source of bias voltage is derived)
thus completing the grid eirouit.

Considering ome of these pairs and the thyratron which it serves, the voltege
eppearing across the resistor 1s 90° out of phmse with the voltege appearing
ecross the reactor winding vhen the winding has ite meximw impedance. This
_mekes the epplied grid voltage 90° out of phase with the plate voltage since

~ as noted befors, the applied voltage from the secondary T2 52 is already 1800
out of phese with the voltege applied to the plate,

As the impedance of the A.C. reactor winding is decreased ( as it doce when the
D.C. is increased in its D.C. winding) it causes the grid voltage to shift more
in phase with the plate voltage. As the grié voltage shifte nearer in phase
with the plate voltage ite magnetude becomes more effective in causing & lavger
slug of current to pase the thyratron, and thru the gemerator field eircuit.
The other phase shift peir with the tube it serves behaves the seme way on the
next half cycle,

The D.C. for the saturable reactor control vmau? is supplied by transformer
T3. This curreni is reciified Uy tube Jo. & {5y3) and filtered by resistors
R16, R17 end the capaeitor C5. The D.C. voltage ie held near comstent (105V)

by tube No. & (0e3/vrl05). This current as applied to the reactor D.C. winding
is controlled by tube No. 3 (68J7) an amplifier. The reactor D.C. winding is
connected In the plate circuit of tube No. 3. The current which passes tube

No. 3 and thus flows thru the reactor winding is controlled by the comtrol grid
of tube No. 3. The voltage applied to this grid is the resulting voltege of two
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voltages. The voltage taken from the D.C. supply (D.C. memtioned before) con-
trolled by the potentiometers (P1l) which will have a fixed maximm setting.

This voliage sppears across resistor R4 and is the twrn-om voltage.

The otler wol is taken from the isolating transformer Th and is rectified

by tube Ho. 5 (6x5) and the resistors B8 and RO, This voltege appears seroes
resistor B end is the cut-off voltage, thet is, 1% $s te in polarity

to the turm-on voltage or the voltage across resistor Rik. The resulting voltage
vhich emergos from these tvo voltages im applied through the currenmt limit
resistor R12 to the grid of tube Fo., 3 and determines the current asplitude
passed by the tube and consequently the current flow in the reector D.C. winding .

Tube No. 3 1s the only tube in the regulator which receives only D.C. volteges.
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R.M, LIRE ELECTRICAL INSTRUCTIONS
(For Reference See Dwg. JH-2-21405)

TASK XII
Genoral

Tagck XII consiste ¢f two (2) electric motor driven conveyors that are
separately controlled by push buttons on the Zone 2 side of the R.M. Line feed-

from a control feed;mil. Conveyor #1 is located in the esst part of Hood

performing the neccssary hendling of equipment in Zone 4 between Hood #13
and Hood {287. Comnveyir #2 takes over at #20T and handles the egquipment in
Zone b between Hood 2T and Hood #27. Due to tho stalrway at Section 18 1t
was necesgary Lo separite the control feedrell on the Zone 2 aide and there-
fore a trensfer switch was designed at this point to tramsfer from the cumtrol
push button east of th» stalrwny, to the one weast of the etsirway. The power
for the motors drivins these conveyors are fed from feedrails with sliding
contacte,

The power suppi; for this task is 110 volta 3 phase fed from a 15 amp.
bresker {1201 K) on ‘ubicle #18 on the Duct Ievel.

There are 8-11C volt 3 phase motors in Task XII that rwm the convejors
and the auxiliary o;uipment, also a traneformer (1201 T) that supplies voltage to
e roctifier (1201) {o feed D.C. to two legs of the motors for braking purposes
vhen the motors aremnct enorgized from their nommel scurce. The exact operations
;hat atlgse conveyor: perform may be obtained by reading page 45 of book
m"l lo

listed below er: the 8 motors on Task XII, their HP and number, what they
drive and the contuctor mmbers that cnergize them and what cublcle the con-
tactors are In.
Contactor Tubicle

Motor No. KH.P. Driving No. Ho.

1201 B 1/8 Conv. #1, lat. Drive, High Speed 1202 X c 17

1202 B 1/8 . Conv. £, lat. Drive, Slow Speed 1203 K c

120% B 1/15 Conv. #1, Vertical and Horizomtal 120% X c 17
Amm Drive

120 B /79 Conv., #1, Bucket Drive 1209 K ¢ 17

1205 B 1/70 Conv. #2, Bucket Drive 1212 ¥ c 17

1206 B 1/18 Conv. #2, Vortical and Horizontal 1213 K c 17
Arm Drive

1207 B 1/8 Comv. #2, lateral Drive, High 1218 K ¢ 17
Speed

1208 B 1/8 conv, #2, Iat. Drive, Slov Speed 1219 K c 17

Iten -wSee Siget ¥/ of Chart.

In order to opirate Motor #1203 B (Conveyor #1 Arm Drive) in the wp di-
rection 1205 S pusk button is pushed which emergizes 1205 K ccll thra Slide Con-
tact 1204 BB. Wher 1205 K is emergized Motor #1203 B is enevgized by 204 K and
Solenoid Valve 1202 SOL. is energized by one leg of the motor (wire #564) the
other side of the Si1. coil deing energized by 1205 8 thm Hiide Contact 1213 BB,
1261 BB and N.C. Co.tacte 1207 K end 1208 K causing the chifting mechaniem to
move to the verticel drive position.
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In order to operate #1205 B (Conveyor . Am Drive) in the down directiom,

1206 S Push Buttom is pushed vhich energizes 1206 K Coil thru Slide Contact
1207 BB. When 1206 K is emergizod Motor {1203 B 1s energized by 1204 K and
Solenoi Valve #1202 Soi. is emergized by cne leg of the motor (wire 564). The
other side of the Solenold Yalve Coil is eperglzed by 1205 S thru Siide Contact
1213 EB, 1261 EB and N.C. “ontacts 1207 K and 1208 K, Motor 1203 B will con-
tinue to run as long as Switch 1206 8 is held in until Limlt Switch 1210 S 1s
“actuated.

Ivem 43

To order to operste Conveyor #1 Amm Drive in the horizontal position to
extend, Switch 1207 & must be pushed, which emergizes 1207 K Coil thru Slide
Contact 1208 K and Solenoid Walve 1201 Sol, is energized by one leg feeding the
motor (wire 564). The other side of coll for Solenocid Valve is emergized by
1207 8 thru Slide Contacte 1260 BB and 121% BB and N. C. Contacts 1206 X and
1205 X csusing the ehift of motor drive to borizontal position, The retract
mechanian will work wmtil 1207 is released or vntil Limit Switch 1211 S is
opened.

Item

In order to operate Conveyor #1 Arm Drive in the horizontel positiom to
retract, Switch 1208 S must be pushed, which energizos 1208 K thru Slide Con-
tact 1209 BB. When 1208 K Coil is energized, Motor #1203 B 1s energized by
1204 X and Solencid Valve 1201 Sol. is energized by one leg feeding Hotor
{(wire 56l). The other side of Solenoid Valve Coil 1s energized by 1208 S
Lhru S8lide Contacts 1214 BB and 1260 EB and K.C. Contacts 1205 K & 1206 X
causing the shift of motor drive to the horizontal position. The retract
mecheniem will work until Push Button 1208 S is released or until Limit Switch
1212 8 ig actuanted or opened.

Item 5

Due to the stalrway at Section #18 it was necessary to divide the control
feedrall in Zone 2 that controls Conveyor #2. A switch was designed to be
installed at this point to melect which of the split feedrails are used. This
is Switch #1233 S and is fod from linem 516 & 517. To control from Control
Bax #2 this switck energizee 1229 K Coil 41, 1230 K Coil #1 and 1231 K Coll #1.
To control from Comtrol Box #3 Switch 1235 S energizes Coil f2 of the above
mentianed cantactors.

All of the Conveyor #2 operaticns ave the same as for #1 except for
different motor numbers, contactors, ewitches, and providing which way the
selector switch is thrown.

Item 46

Conveyor #2 Vertical Am Drive gg may be controlled wither from #2 ov #3
“antrol Bex according to which way Selector Switch #1235 8 is ©

ottt o o £ DECLASSIFIED

By pushing 1221 S (fed from line 615} i21k K is energlzed thru Slide Con-
tact 1226 BB and §.0. Comtact 1230 X1, the other side of 121k K Coil is fed
fron lire 517. Solenoid Valve 120k Sol. ie energized by one leg of motor 1206 B
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or wire #628. The other side of 1204 Sol. ie energized when 1221 S is pushed
thru Slide Contact 1233 B, 128% ¥B end thru K.0. Contact 1229K1, and N.C. Cone
tacts 1216 X end 1217 K ceusing mechsnism to shift to the vertical position.
Motor #1206 B will continue to drive the vertical arm up until 1221 § lg re-
leaged or up lLimit Switch 1225 ie actuated.

Controlling From Box #3

By pushing 1237 S (fed from line 699) 1214 K 18 energized thru Slide Contact
1326 BB and K.O. Contact 1230 X2, the other side of 1214 K Coil is fed from line
517. Solenold Valve 1204 Sol. ie energized by one leg of Motor 1206 B (wire
#628), The other side of 1204k Sol. being energized when 1237 S 18 pushed thru
Slide Contacts 1333 BB, 12835 BB and N.0. Contact 1229 K2 end N.C. Contacts 1216 K
and 1217 K, causing the mecheniem to shift to vertical operating position. Motor
#1206 B will continue to raise the arm until 1237 is released or 1225 S Limit is
actuated.

Ttem

Conveyor #2 vertical arm drive down may be controlld elther from #2 or #3
Control Box according to the position of Selector Switch #1233 8.

Contzolling From Box $2

By pushing 1222 8 (fed from line 615) 1215 K is energized thru Slide Contact
1227 BB and N.0. Contact 1230 K1, the other side of coll of 1215 K is fed from
line 517. Crpe side of Solenoid ¥alve Coil 1204 Sol, is fed by one leg of Motor
#1206 B (wire #628) and the other slde is fed from line 615 thru 8lide Contacts
1232 g8, 1285 BB, N.0. Centact 1229 K1, N.C. Contacts 1216 K and 1217 K when
1222 S i85 pushed causing moechanism to shift to vebtical drive. Motor 1206 B will
continue o0 run tho arm drive in the down direction until 1222 S ia released ox
Limit Switch 1226 S is actuated.

Controlling From Box ﬁz

By pushing 1238 § {fed from line 699) 1215 K 1s energized thru Slide Coutact
1327 BB and N.O. Contact 1230 K2, the other dide of 1215 K Coil is fed from
line 517. One side of Solenoid Coill20k Sol. ia fed from one leg of Motor #1206 B
(wire #628) and the other elde is fed from line 699 thru Slide Contacts 1333 EB,
1285 BB, N§.0. Contact 1229 K2, N.C. Contacta 1216 K and 1217 K when 1238 § is
pushed causing mechaniem to shift to vekrtical drive. Motor 1206 B will continmve
to run the am drive in the éown girection until 1238 5 is released or Limit
Switeh 1226 is actuated.

Iten

Conveyor #2, horizontal am drive to extend may be controlled from either
ﬁe Control Box or #3 Contiol Box accofding to the position of Selector Switeh
123% S. |

Cmtrolling From Box ig

By pushing 1223 S (fed from line 615) 1216 K Coil is onergized thru Slide
Contact _1.28 BEB and N.O. Contact 1250 K1, tho other zide o the coil is fed from
line 517. One side of Solenold Valve Coil #120% Sol. 1s fod by one leg of
Motor #1206 B (wire #628) and the other side is fed from lime 615 thyu Slide Con~
tacts 1234 BB, 1282 BB, N.0. Contact 1230 K1, N.C. Contacts 1214 K and 1215 K,
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vhen 1223 § is pushed causing the mechanism to shift to horizontal drive. Motor
#1206 B will continue to drive the arm in the extend direction until 1223 S is
released or Limit Switch 1227 § is actuated.

Gontrolling From Box ﬁ:

By pushing 1239 8 (fed from line 699) 1216 K is energized thru Slide Con-
tact 1328 BB and N.0. Contact 1230 K2, the other side of the coil ie fed from
line 517. One side of Solenoid Valve Coil 1203 Sol. ie fed by ome leg of Motor
1206 B (wire #628) and the other pide is fed by line 699 thru Slide Contacts
1234 BB, 1282 BB, N.O. Contact 1230 K2, K.C. Contacts 1214 K and 1215 K when
12290 8 is pushed ceusing mechanism to shift to horizantal drive. uotor 1206 B
will continue to drive the am in the extend ddrection until 1239 8 is released
or Limit Switch 1227 S is actuated.

Item $9

Conveyor #2, horizontal am drive to retract may be controlled from either
#2 or #3 Control Box according to the position of Selector Switch #1233 S,

Controlling From Box f@

By pushing 1224 S (fed from line 615) 1217 K Relay Ccil is energized thru
Slide Contact 1229 BB and K.O. Contact 1230 K1, the other side of coil is fed
from line 517. One side of Solenoid Valve Coil 1203 Sol, is fed by one leg of
motor lead (wire #628) and the other side is fed from line 615 whru Slide Cone
tacts 1234 BB, 1282 EB, N.0. Contact 1230 K1, N.C. Contacts 121k K and 1215 K
causing the mechanism to shift to the horizontal drive, Motor #1206 B will con-
tinue to drive the armm in the retract direction until 1224 5 4s relessed or
Limit Switch 1228 5 is actuasted.

Controlling From Box #3

By By pushing 1240 S {fed from line 699) 1217 K Relay ie energized thru Slide
Contact 1329 3B and N.O. Contact 1230 K2, the other side of coi}l is fed from
line 517. One side of Solenoid Valve Coil #1203 18 fed from cne leg of motor
(wire #628) the other elde 1s fed from line 699 thru Slide Contacts 1334 BB,
1282 BB, N.0. Conmtact 1@30 X2, N.C. Contacts 1214 K and 1215 K cauging bhe
mechanism %0 shift to the horizontal drive position. Moter 1206 B will continue
to drive the arm in the retract position. Motor 1206 B will contlnue to drive
the arm in the retract position until 1240 S is relemsed cr Limit Switch 1228 §
ie actuatad.
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