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STORAGE 

The ZBTSH should be stored in a clean dry area. AVOID STORAGE BENEATH STEAM 
OR WATER PIPES. Excessive moistUre may damage the unit. The switch should 
only be stored on a level (horizontal) surface. 

IN3T liLLA:-TION 

1. HANDLING 

CAUTION: Depending upon the model, a ZBTSH weighs between 3000-5000 
pounds. Use adequate machinery and cables to handle the load. 

2. EQUIPMENT PREPARATION 

a) Check nameplate to assure switch system voltage and amperage is correct. 
Any discrepancy should be immediately reported to a Zenith_ representative. 

b) Lock open breakers to Normal and Emergency lines. 

3. CABINET PREPARATION 

a) A small amount of cabinet work is required before the cables are 
connected. Cover tbe switch and the controls to avoid metal fragments 
from entering mechanical and electrical componets. Visually verify 
that metal filings are removed from bus support. (Use vacuum if 
necessary) . 

b) Standard cable entry is through the top or bottom of cabinet. Fig. 1 
shows one suggested knockout. For a guide to assist in the hole 
layout, refer to Appendix A for determining appropriate knockout 
arrangement. 

4 • CABLE AND WIRE CONNECTIONS 

a) To remove possible oxide, clean cable conductor with a wire brush 
and apply a contact oxide inhibitor. Insert cables into appropriate 
lugs. 

b) Connect all auxilliary wires for external electrical _operation. 
Example: E-Start, remote alarm lights or buzzers, m"btor control 
contacts, etc. Allow enough slack in wires to allow movement of the 
ATS to Isolate Position. 

5. PRIOR TO THE UNIT'S ENERGIZATION 

a) Remove ~~ debris incurred due to installation (cut cable strands, 
metal filings, etc.) 

b) Inspect the unit and verify torque of cable and wire connections. 
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EXAMPLE OF CABLE ENTRIES. TOP VIEW OF CABINET 

(BACK) 

000 
000 
000 

(FRONT) 

FIG. l 

-??.-
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A. CABINET ELECTRICAL PARTS 

I TAG DESCRIPTION PART NUioiBER 
L_ I I 
I 
I 

LNA 
LEA 

LBN 
LBE 
LAT 
LAI 
~IT 

LD5 

I 
I 

I 

Normcl! Avoitoble tndic<Jtor' (G) 
EmerQeOCy Avoik:Jble lndicctor (R) 

Bypass Noo"mol Location Indicator (G) 
B)'t>OSS Emergency Loc<Xion Indicator (R) 

ATS Test Positicn Indicator (A) 
A TS lsold:e Position lncfteotor" (A) 

ATS lnhib~ Indicator (R) 
AT> ();sconnect Sw~ch -oor· Indicator (R) 

Flo.t>n9 Bulb 

COUMON PARTS BYPASS INDICATORS 

i 

Bulb 
Socket 

Red Lens (R) 
Go-een Lens (G) 
Amber Lens (A) 

L 1 
L] I ATS Emergency Position lndtcttor 

A 1S Nonnol Position lndicolor" 

I Go-een Lens (Normcl) 
Red lens (Emerqency) 

Bulb Socket 
Norrnc:i/ Emer-gency Nameplate 

Emergency Bulb 

l Normal Bulb 

: Test Switch 

PS-1272 

Y5D0005 
PS-5046 
PS-5047 
PS-5048 
PS-5049 

PS-5048 
PS-5047 
PS-5046 
V-1502 

PS-5105 
P$-5105 

' ()per<Xor. Yomertory L-1025 ' l- 1029 Cortoct Block N.C. 
Nome Plate V-1503 ! 

PS-~7.} Contoct UO<I'Iin<J Bose _j 

yJ 

, .. 



1-CUSTOMER . 
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ENGINE START 
t- CONNECTIONS 

VIEW 
A 

t-A 83 
~ 

t-x BN - X BE 
A TR 
R NH 

A 84 

G 
A A 
A T CN 
A I 
A E 

C8E 

CBN 

DETAJL2A 

DETAIL 28 

DETAIL 2C 

DETAIL 20 



S-1392F(2) S-1392F(2) S-1392F(2) 
Cable Connection at Rear OPTIONAL OPTIONAL OPTIONAL 

{8)600MCM-2 (8)600MCM-2 (8)600MCM-2 

·· TAG 

NL1 ,2,3 
EL1,2,3 

J'1,2",3 

STAT(BP) 

._ .: 

STAT(ATS) 

.ARC 

,MOV 

XBE,XBN 

CN; CE 

DESCRIPTION 1 

---:-__ , 

Stationary Contact Assembly(Bypass) 

Stationary Contact Assembly (ATS) 

:Arc Grid Assembly 

Movable Contact Assembly 

Bypass Step-Down Transformer 25VA 
Secondary 24V 

Main Operating Coils 
VOLTAGE S"YSTEM 

.":Jib. Volts Ph Wire Coil Volts 

-2 120~240 1 3 240 

-3 , 2l!O 3 3 
4 240 

-4 120/208 3 4 208 

-5 

-7 

l!8o 

277/480 
• 

3 

3 

3 
lj 

480 

l!80 

-9 240/416 3 lj l!16 

Pole 

3 

3 
4 

3 
3 
4 

3 

SN ATS Normal Position Coil Cutout Sv 
SE · ATS Emerg. Position Coil Cutout Sv 

J.-.:A~:3;;---+-AT.TiiisriEm~e='r='g=e=n'=cy:'":"'ip~os:::?i~tJ."-· o=n~S::=?· ti:'ch:-2'~==-T-~23P-1352, 1353 1354 1355 
A4 ATS Normal Position Switch 2'lP-n'i6 1357 1'!58 n59 
CH Crank Handle Limit Switch L-'1052 (netail 2A 
AA1,2,3,4 ATS Auto Location Switch L-3071 £Detail 2b 
AE1 ,2 ATS Isolate/Remove Location Switch 
AI1 2 ATS Isolate Location Switch 
AT1,2 ATS Test Location Switch 
AB3/A Bypass Emergency Position Switch 
.AB4/A Bypass Normal Position S><:'i.tch 

AL-1,2,3,4 ATS.Latched Limit Svitch 
DS ATS Solenpid Disconnect Svitch 

Operator 2-Position Maintain 
Contact Block N.C. (1) 
Contact Block N.O. (2) 
Contact Block Mounting Plate 

PART NUMBER 
STOCK NUMBER BY AMPERAGE 

1600 A 2000 A 3000 A 

S-2308 S-2308 S-2343 

S-2308 S-2308 S-2343 

23P-1171 23P-1171::: 23P-1171 

23P-14oo 23P-1400 23P-1344 

. JI:OLTAGE PART NllMBER 

120/2l!O volts 
208/416 volts 

· 2201440 volts 
240/48o volts 

380 volts 
575 volts 
6oo volts 

1600A 2000A 

X-2123 X-2123 

K-2123 
X 2127 

X-212'! 
X-2127 

X-2125 
X-2125 

K-2125 
X-2128 

X-2120 
X-2120 
X-2130 

X-2120 
X-2120 
X-2130 

K-2126 

.26P-1311 
26P-1312 

X-3061 
X-3063 
X-3064 
X-3062 
X-3067 
X-3065 
X-3066 

3000A 

X-2123 

X-212'1 
X-2127 

X-212'> 
K-2128 

X-2120 
K-2120 
X-2130 

X-2126 

1.~052 (Detail 2A 

L-3071 (Detail 2bJ 

L-'>021 (Detail 2i'!) 
L-3054 (Detail 2c) 

L-4018 
L-1029 
L-1028 
PS-3473 

CBN, CBE Bypass Interlock Solenoid K-2192 
CBC Crank EnabLe Solenoid K 2159R 



C. BYPASS CONTROL PANEL 

I 
I XBN 

{HI) 43 (X2) 

J 
TYPICAL JUMPER (H2J 

(XF) {H3) WIRING FOR 416 XBN 

I 
(XI) {H4} 41 480 VOLT SYSTEl 

NOTE: IF SYSTEM IS 416 OR 48.0 VOL 

l 
WIRE TRANSFORMERS AS SHOWN ABOVE; 
SYSTEM IS 208 OR 240 VOLTS, WIRE 
TRANSFORMERS AS SHOWN BELOW. 

XBE XBE 
53 X2) 

TYPICAL JUMPERE 
(XF) WIRING FOR 208 
(XI) 240 VOLT SYSTE~ 

USE K-3062 FOR 240 & 480V SYSTEMS
USE K-3063 FOR 208 & 240V SYSTEMS 

D. ATS CONTROL PANEL 

Pt I 

-----
T f 

--·-= .. 
• u 

-----
• • ---= 

~1 ~-11--:_1_::_ D -==-- ...:: __ -=---

EJEJ~ 
·::::rr:r:r ... ~ .. -.& ........ _ ... 

~ c } :1 
G=~l 

CHAR'!' 1 

JUMPER CONNECTS REMOVE WEEN 
POINTS AC~ESSORIES USE 

Jl 23,23A Bl 

J2 23A,23B B2 

J3 23B,23C B3 

J4 23C,23Z JlN ,TS,C/D 

JS 23Z,27 T,YN 

J6 25,25Z T3,R4 

J7 28,28Z Sl ,C,C/D 

JB 28Z,29 Pl·& U 

J9 33A, 33Y ERl ,2 ,3 ,JlE 

JlO 33Z,37 w 

Jll 35,35Z R4,W3 



C. BYPASS CONTROL PANEL (46P-1079) INCLUDES PARTS EEWW 

TAG DESCRIPTION PART NUMBER 
I 

Hl.,1,2,3 

RNH 

R1 

R2 

D1 

CA 

ATR 

-

' 

Bridge Rectifier 

Normal Voltage Relay 

Resistor.RNH, 30 ohm 
Resistor LDS, 120-ohm 

Diode 

Capacitor RNH 

Auxiliary Test Relay 

PS-5076 
K-1218 

PS-4056 

PS-4057 

PS-4812 

PS-4058 

K-1218 

D. ATS CON'rROL PANEL (SSRCP) STANDARD ITEMS 

TAG DESCRIPTION VOLTAGE 50/60 HZ ' PART NUMBER 

XN,XE Control Transformers 120 Volts K-3076 
(see Note 1) 208 Volts K-3070 

240 or 480 Volts K-3071 
416 Volts K-3089 

B1 ,2,3 Phase Relays, Solid State 120 Volts K-118~ 
(See Note 1) 208 or 240 Volts K-1186 

480 Volts K-1188 

VFSM Voltage Frequency Sensor 120VVolts K-1192 

CR Control Relay 120 Volts K-1204 

RT Bypass T Relay 120 Volts K-1204 

.T1-.T11 Jumpers PS-5067 

CCN/CCE CN/CE Transfer Control 120 Volts K-1120 
Relays 

' 

(OPTIONAL ITEMS) 
TAG DESCRIPTION VOLTAGE .J?ART NUMBER I .REPLACED BY 

T Time Delay to Normal. Timer Solid State. 120V .1 Sec. to 9990 Hrs. {Adj.) OSA·A-T OSA A2-T 

u Engine Cool Down, Timer Solid State 120V .1 Sec. to 9990 Hrs. (Adj.) OSA-A-U OSA-A2 U 

w Time Delay Emergency, Timer Solid State 120\f .1 Sec to 9990 Hrs. (Adj.) OSA-A-W i OSA A2;-W 

PI Time Delay Engine Start. Timer I t20V (.5 to 6 sec. Adjustable) K-1201 ! 

' 
P2 Optional (Mounted below SSRCP) I 120V (300 Sec. Adjustable) I K-1061 ' I 

Notes: 

1. It -6 vortage system (5751600\1} is supplied, then XN. XE is K-3087 and 812. 3 is K-1 185 (120V) supplied with XB 
{575;600V/120V) 3 phase transformer assembly. 81, 2. 3 mounted below S!:;i=ICP. 

-7-



BYPRSS/RUTOI'RTU: TkANSF£R SIIITOI UPLRATIDN 
W-IJTPASS ~ ~'tED rr CI:lt«.ICI'S -.c....- IS A l rosmoH ~ 

AlS-.wtOM&TIC nt.ucsr'D SWIT'Oi 

RUTOtRT:IC 

l. :=:!~~~ret~,. ~o;h 
l,_ ATS h ~~~,11<"9 r"lo.d. 

Z. Ol~l -ltd'> lDSI Is In 
the ... AUTO .. pc>8olll00'\. 

70 BYPRSS RTS 

1. Open bot t ... e-.blnel door- 1 
,.....,.. ATS OS to t._ .. INUBlT .. 
PMillon. 

2 
" ~BSS,"fol:. S:~~~·~ 

•• t.._ ATS. 
3. ,._. Uw "-' ~· w.ndl• 
IH8Kl~. 

BP ~ BE~ BN ""'""'-

ATS 

n1:. l BP 11'1 1J"99 MtTif IITS IN 
tOtMl. POSUION. 

BN ........_ :~~~ 
ATS 

J"JC. 2 8P' IN NI'JRIIW_ Nl TN 
ATS IN ~ POSITION. 

70 TE:ST RTS 
I. &,paa, per-~ 1-lrvc:tl-. 
2- Rol•l• t.._ Q"'.,. _......._ BP ~ BE~ 

BN """""-
~- eloc:t.•l- ... tar 
lt-. ATS TEST POSlTIDH light 
I :11 lll ... lnal-.d. ATS 

3. T...,-ro t,_ DS lo l,_ "'JIUTC"' 
pcnoiUO'>. FIC. 3 8P IN HORMIV_ IIITH 

"'· l.,l Soollch CTSl -. tr. botl ATS lN TEST LOCATtON 
c-.bl ... t o:fo:>o" •Ill •••
••-etrlc•l _..t t .... or ttw IllS. 

TO ISOLRT£ TI£ RTS 

I. ~ss pew- :abo¥9 lns:tructlons. 

2. Rotet• t.._ c:reN. ~••• 
co.nt..- c:lact.·l- o.nlll 
the ATS t~TE POSlTJCW 
light I• lll..,.lnaled. 

IATS LONJ CCNIECTIDNS 
IS CIPafl 

FtC. 4 8P IN M::AW... MllW 
ATS IH ISQ..AT'E; 
LCICATIOH 

TO RODYE RTS 
l. s.p ••• .....:II l:.ol•t• - lOber.. 

lnalt"VCliOf">S. 
2. Dl~l l.._ -.rill-pl., ph,og• 

..,., ••l~l c-t•--
3. SUe» l'- r_.. - l•tctw.o or 

lN ATS to lhe l~l po•lllon. 
•. "TS e-n - be .--.cJ r,.... 

c.t.hwt. 

TO RECONNECT THE RTS 
I. Roll ,.._ ceo-l t..ct. In ,,.,_ c.bl,..t 

2. sr ;<h l"- foo.r _...._.. leto:;:~ or 
the ATS to U• out..--,t pOsition. 

3. ,....,.... t,.,_ O!i ,.rtc:h to the 

•. lbnuell1,.1 position the "TS Into,,.. 
,._ :II~ •• ,,... a.,.,. ... S.l\ch. 

5. R.-l the -.olll·pln ph.og"' 
.....:~ ... ,...,. •• ~t•-:11. 

6. Rotel• the Cl"' ...... ~~

c:loc:ll•h>• ~lll t,.,_ ATS TEST 
POSIHCH ll9">l h 111-l~ted. 

7. r.....,. lN DS ,.ltc:h to tlw "AUtO" 
poslll- end u.e ,...._ TS to 
elec.trlc:•lly CJCl'e""ele tto. I!.TS. 

8. r......,.. the DS ••llc:h to ,,.,_ •t..,I81'T" pcnolll __ 

'9. Rol•t• the e.-- .....:to-1,.. c:locll.· 

NOTt:S: 

I. OS In .I,..IBIT··~Itlon 
•Ill ~t •l.c:trh:•l 
eopw-•llon • 

2. Do roc.\ - -ssl- ICI""Ca 

an ..c:tt.o.lc•l ~~--
3. ,_,_. I lSI"" depict U.,..s 

JIOIIMIIt.• s--.e. Is the -
r..- Sypn:~~ DERCEJrCT. 

•- ""-> JII.JS h In TEST or
ISQ,.AT(. 9!P•'" S..llch l:11 • 
._.,., ,,...,..,.,_. ,.net. h• 

ell'-" -•I lllbl• -..-.c:e. ·-It· po.eo.- ........-c. 
....,., be -·••.to•••-

S. To -•l• ~:11s S.lld'o In 
TEST ....S lso..ATE. 
•' """- ._, Bo,pe:11:11 11-.dle 

dcl--..-.:1 U.o opeoo B,pft:ll 
~-·:11 BJtV'BE) • 

bl T...,.... 8SS to -•t• ~ 

~--
c:l Mo-or. tbt'uel ~:11:11 w.ndle 
~to ct..- Into 
-rected~:~~GU~"C;•. 

.,,_.,.til u._ "TS location 
I)Oinl_. pOints lo the "NJTO" 
locetlon. ~ATS -.st ~ In t,.. 
•- posit I on ~ ,,.. Byo;;::.. ... l 

to. r......,.. ,,... OS to t,.,_ "AUTO" 
posH I on a open ,,.,_ Bopess 
•IV> the 1'19-1. 

-P:-



DEFINITIONS: 

BP - ~ass/Isolation Svitch 

It is a manually operated device used in conjunction vith an Automatic Transfer 
Switch (ATS) to provide a means of directly connecting load conductors to a pover 
source, and of disconnecting the Automatic Transfer Svitch. 

The BP can also be used as a Manual Transfer SWitch in the event of pover failure 
while the ATS is in the TEST or ISOLATE positions, 

ATS --Automatic Transfer Svitch 
• 

Is a self-acting equipment for transferring one or more load conductor connections 
from one pover source to another. 

DS - Disconnect Switch 

IDhibits operation of ATS Main Coils(CN-CE), In the"AUTO"position, the ATS 
operates normally. In the"INHIBIT'position the main coils (CN-CE) cannot be 
energized, and automatic transfer in either direction cannot take place. 

ESS - Bypass Selector Svitch 

Selects position to_ bypass. 

MEH - Manual Bypass Handle 

Actuates the Bypass Operator 
IJmm for Bypass Open 
UP for bypass Normal and Bypass Emergency 

TS - Test Svitch 

Simulates Normal Line failure vhen opim. 

OPERATION NOTES: 

1. The ATS vill not operate if: 

a) Harness plugs are not connected. 
b) DS is in the 11 INHIBIT11position. 
c) ATS is not in •AUTO" location vith bypass svitch open or ..1\TS is not in "TEST". 
d) ATS is in "AUTO" location and BYPASS SWITCH is not open. -.t· 

2. The MBH vill not close the Bypass if: 

a) The BSS is turned to the opposite source that the ATS is in. 

3. The MBH will not open the Bypass if: 

a) ATS is not engaged in one of the following; AUTO - TEST- ISOLATE. 
b) ATS is in "TEST" or "ISOLATE" location and the opposite source is not available. 

4. The CH ( CRANX HANDLE) vill not operate if: 

a) BP and ATS are not positioned to same source. 
b) PoYer is not available. 
c) Harness Plugs are not connected. 
d) ATS has reached limit of travel to "AUTO" or "ISOLATE" (Clutch device on the 

crank mechanism slips.) 

-9-



READ THE FOLLOWING PARAGRAPHS BEFORE PROCEEDING TO "TEST PROCEDURE". 
(THIS PROCEDURE IS ONLY TQ .. BE PERFORMED BY AUTHORIZED PERSONNEL) 

CAUTION: 
Loads controlled by Bypass/Isolation Transfer Switch may cause PER
SONAL INJURY by UNAUTHORIZED PERSONNEL operating or testing 
this equipment. 

Check all wiring diagrams that have been supplied for added options that 
may affect external equipment: For example; Starting and Stopping of 
Elevators and Motors. 

A 'Control Panel Test' or a test with the ATS in the TEST LOCATION runs 
the EMERGENCY SOURCE with no load. A no load operation may be 
detrimental to the engine, and the Engine/Generator Manufacturer should 
be consulted. 

Allow sufficient time on the U timer for engine to safely cool down. 

RECOMMENDED TIMER SETTINGS: 

I 
T- Restoration to Normal ............... 30 minutes {Factory set) 

U -Engine Cooldown/Stop· .......•....... 5 minutes (Factory set) 

W- Engine Warmup .. , ................. 5 seconds (Factory set) 

P1-Engine Start ..................... c .3 seconds (Factory set) 

TEST PROCEDURE 

The ATS can be tested in either of two locations: 

1). AUTO LOCATION 

2). TEST LOCTION 

1). "AUTO LOCATION": 

Full Transfer Test - This test checks the complete operation of the ATS by transferring and 
and interrupting the load's power source from 'Normal' to 'Emergency'. 

Depress TS (Test Switch) until Generator starts and the 'W' timer times out (timer will indicate ON). 
ATS will transfer to Emergency. 

Release TS (this resets TS to AUTO). Normal restoration timer ·r will time out (will indicate ON) 
which will energize the CR relay causing ATS to retransfer back to NormaL 

Engine/Generator will shut down after timer U times out. Full Transfer Test is now complete. 

2). "TEST LOCATION": 

This procedure is recommended for Preventive Maintenance (PM) of ATS without interrupting the 
load thru the BYPASS/ISOLATION SWITCH. - . 

NOTE: TEST LOCATION is recommended after maintenance of ATS. 

-10-



OPERATION OF AUTO~.ATI CE TRAN3FER SWITffi (ATS) 

OPERATION OF ZENITH ACCESSORY MODULE 9 

When the Normal Line (NL) voltage falls to the preset dropout point, or if any phase 
fails, the phase relays (B1,B2,B3) will dropout disconnecting the CR relay. This will 
de-energize the P1 timer. The P1 timer signals the generator to start. 

When the Emergency Line (EL) voltage and frequency reach at least 90% of rated value, 
the VFSM relay Will energize. The W timer then energizes. After the W timer times 
out the RT relay will now energize to operate the CCE relay thru the SE limit switch. 
The CCE then energizes the CE solenoids. The load is now transferred to the EL supply. 
The SE limit switch operates to disconnect the CCE relay and the CE solenoid. The 
ATS is now locked mechanically only. Limit switch SN operates to enable the next 
transfer back to Normal when NL returns. When NL returns B1, B2 and B3 pick-up to 
energize the T timer. After the set time delay the T timer contact closes to energize 
the CR relay. The CR relay will now operate the CCN relay tbJ:u the SN limit sWitch. 
The CCN energizes the CN solenoid. The load is now transferred to NL supply. The 
SN limit switch operates to disconnect the CCN relay and the CN solenoid. The ATS is 
now locked mechanically only. Limit Switch SE operates to enable the next transfer 
back to Emergency when NL fails. 

MAINl'ENANCE 

ELECTRICAL TEST: 

The ATS may be electrically tested for preventative maintenance (refer to page 10~ 
"Test Procedure"). After completion of an electrical test, the ATS should be returned 
to the Auto Operation Mode. If" the ATS malfunctions, troubleshoot the switch, referring 
to page 12, and replace any faulty part(s) :imJnediately. 

ImPECTION 

-CONTACTS- The movable and stationary contacts are a vital part of the ZBTSH and must 
be kept'clean. To inspect the ATS contacts, place ATS in Isolate location (see page 8). 
Examine the contacts. 

Any surface deposits must be removed with a clean cloth (DO NOT USE EMERY CLOTF OR A 
FILE). 

After the movable and stationary contacts are wiped clean (no discoloration or deposits) 
return the ZBTSH to Auto Mode. 

CURRENT CARRYING PARTS - An easily detected but abnormal condition is the discoloration 
of current carrying parts (particularly copper). Discoloration appears as darkened 
materials or finishes. Any discolored parts should be cleaned. WARNING: ANY 
MAINTENANCE SHOULD ONLY BE DONE WHILE THE POWER IS OFF! If the discoloration persists, 
consult the factory. 



TABLE 3 "TROUBLE SHOOTING" 

DECISIONS CORRECTIONS PROCESS 

I 
.,...., - -- $10HC .. 0 t~; 

fU001'0\. T._..,_.._.., f" 1'0 f. .. ( .. CfN(:Y) 

T.CR.u.PI.H DE-ENERGIZES 

[.-Sn.ltT CLOS£:S TO STAitT [HG.IH( 
- "OTI[: Ot!..AT IJ" H OR P US£0 

RT IS N RGIZ 

CliJ\NGE w ro 
FmiTE SETTING 

t. .&TS TOUNSI"'£;tS TO 
OIERCOl.lfCT AND 
MECMANIC.l.U.T LOCXS. 

:z... LIMIT SWITCHES S£. A3 
ARE ACTIVATED 

~ U IS fNERGlZED 

CHANGE T TO 
FINITE SETTING 

I. ATS Tlt.:.:OSFERS TO NOAY"-1... 
.UCO ~~NCAl,.LT !..OC:X::S. 

z._ LDIIT SWI.O<ES Slf.A .. 
AR( &CTUAT(C. 

3. L2 IS ::NEP!GlZE0-
4. U BEGINS TIMINC· 

1 Oof.O:. ::tsS':nlC>. 
2. OtEC<~: SOt.EMOIO. 
l .. f~.>o'l' T!ST 

CHANGE U TO 
FINITE SE'I"I'ING 

1. [Jf(;IN( SI'IUT•COWN. 
~- TEST CO»P!..[TE. 
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New Solid State Time Delay 

Accessories T, U, W Solid State Timers Adjustable in 
Seconds, Minutes and Hours (Plug-In Style). 

·Tu select a time unit, operate the pushbuttons of the rightmost 
thumbwheel switch until the desired time unit is shown in win
dow. The time unit can be selected by pushing the plus ( +) bot
tom button or the minus (-)top button. The desired time is specified 
by operating the three thumbwheel switches in the middle of the 
front panel. 

Setting of the timer at 000 will result in an infinite delay. The 
min. setting for OSA-A timers is 'Ao of 1 second as shown. See 
instructions. 

0.1 I 0 0 1 Sec. 

Close Differential (ARSM) Relay Adjustment 

The voltage points at which the relay operates are adjustable. 
When the relay pulls in, an audible click is heard, and the LED 
will come on. 

Setting the Relay: 

If the relay should be set with a variable voltage supply (Variac): 

1. Turn pick-up control fully clockwise. 

2. Turn drop-out control fully counterclockwise. 

3. Set Variac pick-up VQitage to desired level. 

4. Very slowly rotate pick-up adjustment counterclockwise until 
relay picks up. (LED will energize). 

5. Set Variac drop-out voltage to desired level. 

6. Very slowly rotate drop-out adjustment clockwise until relay 
drops out (LED de-energizes). 

Verify settings by raising voltage until relay picks up, then lower 
voltage until relay drops out, making sure that relay operates at 
desired voltage levels. 

LUBRICATION 

The cams and gears of the ZBTSH are lubricated with Dow Chemicals "Molykote" (321 R or GN paste). 
These lubricants provide adequate lubrication tor a clean and properly maintained switch's lifetime. Should . 
deoris contammate the mechanism, clean and apply additional lubricants. Mobiltemp SHC-32 is used on 
isolating contacts. 

LUBRICATION MAINTENANCE CHART 

Lubricant Used (Cams) (Gears) Notes Date Inspected Date Lubricated 

-13-



TORQUE REQUIREM1:NTS FOR FIELD CONNECTIONS 

· ·· · ·. ·. NOTICE· · .... 
·-· . . ... . . . . . ~ . . : .- ·.•· . 

TI(;HTENING:Tp~ajJES FOR. 
FIELDWIRINGTERMINALS·:·: 

Socket Size 
Across Flats, Inch 

1/8 
5/32 
3/16 
7/32 
1/4 
5/16 
3/8 
1/2 
9/16 

Tightening Torque 
Pound-Inches 

45 
100 
120 
150 
200 
275 
375 
500 
600 

TORQUE REQUIREMENTS FOR ELECTRICAL CONNECTIONS 
All current carrying parts use compression washers and should be torqued to the values presented below_ 
Caution: DO NOT OVERTORQLJE·WASHERS; follow the given torque values. 

TORQUE REQUIREMENTS (inch- lb_ except denoted by+ are ft_- lb ) -

BOLT 
SIZE GRADE 5 

SOCKET 
HEAD 

SET 
SCREW 

COMPRESSION 
WASHERS 
1 2 

1/4- 20 75 120 52 80 87 

5/16- 18 157 225 105 159 170 

3/8- 16 +23 412 165 +23 +26 

1/2- 13 +57 1030 386 +56 +59 

WIRE CONNECTION LUG BOLTING TORQUE 
TIGHTENING TORQUE BOLT DIA (inch I TO ROUE (It · lb ) 

WIRE COND_ SCREW DRIVER 
SIZE AWG or MM TORQUE (inch -lb.) 

1i4 OR LESS 6 

5/16 11 

3/8 19 

7/16 30 

1/2 40 

5/80R MORE 55 

18· 16AWG 19 

14' 8 19 

6· 4 36 

14 
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DISCONNECT PLUGS 
ZBTSH 1600-3000 AMPS 

~ ..... .&L£ PIN • 
20 21 22 JZ06 
14 15 16 Z09 PAl 
30 31 32 ""~ ,, 
~ = 

PAZ. 

.TEST PLUG 

0 
(ON .ATS). (ON BYPASS) 

PC 

PAN:':L 

POW;::R ?ANO:!_ lt.YCUT 

: F!~~LE ~1.-t , 
60 E5 esj 
90 w~ ~m, POl 

zs zsz ZA 35Z ,. 
" t.::: .. r:..o CK 11'1 G l.l.B 

P02 



FJELD NOTES 

MODELNO: ____________________________________________________ _ 

SERIALNO: ______________ ~----------------------------------------

DATESHIPPED: ----------------------------------------------------

START-UPDATE=----------------------------------------------------

DRAWING SUPPLIED: -------------------------------------------------

TEST AND MAINTENANCE NOTES: 

DATE TESTED OBSERVATIONS NOTES 
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80 

ATR 

87C 

89 

r--
88 

I 
!>-

--*-

~ 
AT 

l.Efl.- 0Gtc:EN:Y t_.CM7 AVA IUB ... E 

RNH- RELAY NQRKIU,. 10..0. 4..28.30 

CBN- NRtW.. SOC..EJ«JID ... 10 

CllE- EJ£RCElrCY Sll...ENOIO. 11 

Al-1~- ISOLATE LIMIT SNITCH. 11·22 

ATR- AUTO TEST RELAY. 13.19 

LIT- LN1P INHtBlT TRNCSFER. IJ 

LDS- UIHP DISCCNE:CT SWtTOt '"'INiiBIT'"' 
POSill(Jol. IS 

CBC- eRN« stl..ENOID. I& 

01-t .. z- CR1UtK HI\NCI...E LIHIT SHITOE:S 

LBE- lJit4P BTPASS EttERCENCY. 19 

UJrrf- LN'P BYPASS NJAMIIL... 20 

UUJISO- L»P ATS ISOLATE ... 22 

UU.rn;:ST- LAMP ATS 'JCST POS ... 24 

.AUTo- UIMP ATS RUTO POS ... 2G 

~ -+ _] A83-1 ... 2 .. J.4- B'YPRSS OERGE:rcr to. 1a .. za .. x~ 
AL- 1.2 .. 3 .. 4- ATS LATCWEO. JS 

NOTES· 
HIR£: NlH3ER E12 BECOMES MIRE M..11BER 12 AFTER THE TEST PLUG (TPl • 

---uXATED ON 1\TS POHER PNEL. 
~ CPTIONAL 

_. -2 

-· 
-5 

-6 

-7 

-a 

-9 

-~o 

-u 

-12 

-13 

-·· 
-,s 
- .. 
- .. 
-19 

-20 

-21 

-22 

-23 

-24 

---25 

-26 

I " "rn-2 
AA-3 BOA ./ 68 L ~ ---o- ~a--. --o-
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@My I I 
~~~<>----1-~~ 

zo 
OS~OISCO<;NECT SWITCH FCR Sf;<lv.:CE 
p- TR&H-SfER TO NORU~L- SO.EHCUO 
CE-'TRANSFE;R TO (W[RGEICT SOLENOID 
RH·CN RECTIFIER 
Rf-~ R[CTIFICR 

VOLT.lGE REL4T'S ,28 

Tl, Z,J, TN LOAD • H'_1,2:.3.NH fL l,2,3,£H EW£RGDfCT SOURCE 

< ~~o..; --~']>--,-,--: 
-Yilt£ CCiae£Ci"ION. ' --wan: Olf- T£01'-

lo'LII£1.,.lli.D:X.. 

~ WlltE CN lli.SCQCN(cr 
• ~ I 30 * """ CI"TllOo&l.. ~ • Ell 
7 

• 
• TE]IF~ 

SOLD> "' ~ .. Er:tuiWCAU.T I.CTUATEO 
II ~- OIDtGOcCT POSITtON 
IZ - CONUCTS. , 
., 
16 

11 

.. 
zq 

' ~- 21 XN HORWAL CONTJ;'(,L EWERGENCT CONTRC:t.. • 

,-------------------~-c--i---1T"R~'ON~S"F~O~R~M~E~Rc_ ___________ T:o:=•:•:S:F~O=Ro~E~R~----j 

E:: 
T-- TtwE: D!l!T Otf JtE11rJMSF£.R • 2!1 ~28 

:-- %:!1: ..at-_c;~~Jta.ID' .30,)3,41 •• , 

-30 

" -.:sz 
--.3> ..:-------· 
-34 • •SN 

L2- IIOA'M&t. 'OSmON LIQoT 

-- 3,. u- VGN( OYVl-Jtt.W blo1El't.~6 
--36 

PI- '1lM( Otl.P TO [RCW( ST""JI'T .)-7.33 
--"37 

SM- MEOIAJIICAU.T ACTUATfD ro.rmcrs 
""oRM.~t. POSrtiONI 

--38 

-- ,. 
CCH· ~ lt£U T. £1E:RC!ZES TA.II.HSJ"E« 

~3~3c_ ___________________________________ TO JrOit...._ !DL~~-.11 
~~ __ .,_, 

'lfSI-£M£Jl(;£N:T "'t.T.AC.E -0 F?.t:a.rtNCT 
5(HSWC JI'.(U.T. 4) -"'""'I - cR ~SM~.4 ))Y 

- ... ~ . "---v-" 
.. - •1lu( O£UT ON' JlE'TRAHSt'E;l 

...:. .. 6 • (Def.l'ti:;[NCT I • •t> 
-47 RT- BYPASS l CON~ Uf'OH•(!ooi~CT 

I'~E,J1,4S,~2 -·· -----.:iR~ -_•5 ~E--~~.!f_c,~•c_ ____________________ ~ 
--oo l.l- J.i::AIII&t. POSITION UGHT :< ·-'" :I . SE-I"!EE:JUUHIC'AU.Y J.C"l'tJATEO - " 

-·-----"" , .. ~tEKE:liCEller POSiTIORJ 
SEE I'JOT£ CCE-PowtR REl.AT,.fNERGISED tRANS

. fER tMDlCEHCT SOLENOID C£.1~ 

[l'OC;Iod; SloAI'T CONTACT 

fl!l 
II 12:1Vo C ~on:, 

I..OC.l TEO 0/lol .PQw(R PAH(t. 
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CONTROLS INC. 
830 West 40th Street: Chicago, Illinois 60609 (312)247-6400 


	Table of contents
	Storage and installation
	Cabinet electrical parts
	Bypass control panel
	Definitions and notes
	Operation and maintenance
	Torque requirements
	Disconnect plugs

