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1.2-11569—ARMY~FORT BELVOIR, VA.-~10-5-56—-2,000

FOREWORD

IT HAS ALSO BEEN ASSUMED THAT THE 110 VOLT AND THE 116 VOLT POWER
SUPPLY HAVE BEEN TESTEZD AND DETERMINED SATISFACTORY.

ALL INSULATICN FESISTANCE TESTS ARE MADE FROM (NE CQDUCTOR OF

THE DEVICE UNDER TEST TO GROUND., THE DEVICE UNDER TEST MUST BE
DISCONNECTFD FROM THE CIRCULT AND BEQUIPMENT DE-ENERGIZED AT THE
SERVICE SWITCH. INSUIATION RESISTANCE SHALL BE A MINIMUM OF
100,000 ORMS (.1 MEG-OHM), IF INSULATION TESTS 100,000 CGHMS OR
1r33 A THOROUGH INVESTIGATION SHOULD BE MADE TO DETERMINE AND

ELIMINATE THE GROUNDED CONDITION,

ALL CONTINUITY TESTS ARE MADE WITH THE BQUIPMENT DE-ENGRGIZED
AT THE MAIN SERVICE SWITCH.

WHEN CHECKING CONTINUITY THROUGH A COIL ONE SIDE OF THE CO1L
MUST BE DISCONNECTED FRM THE CIRCUIT TO ELIMINATE THE POSS1-

BILITY (F RPADING THROUGH OTHER COILS IN THE CONTROL SYSTEM.

WHEN THIS CHART WAS WRITTEN IT WAS ASSUMED THAT LINE 3L1 WAS

GROUNDZD. THIS MAY NOT BE TRUE IN ALL CASES, IF IT IS NOT
GROUNDED, THE MALFUNCTION CAUS:D BY GROUNDING OTHER COMPONENTS

WOULD BZ EXTREMELY PBARE,

IT IS POSSIALE TO BY-PASS THE TOTAL OUTPUT FROM THE PUMP WITHOUT
HE RELIEF VALVE CHATTSRING., CHECK THE MOTOR OUTPUT WLTH AN

AMMETER,
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THE FOLLOWING CHART IS OUTLINED FOR TROUFLE IN THE "DOORS OPJ:N".CIRCUIT
TROUBLE - POSSIBLE CAUSES ~ REMEDIES ST
I No resnmonse when "Doors Open" button is 1, Selector switch on associated wiring s Check mn,_tinuit_y thru the suit’_ch and wiring.
depressed. | faulty. | (Selector switch in "Master'" position,) N
(ICR & ITR relays do not pick up) # | Terminals 11 to 15 in control relay cabinet,

2. Circuit thru push buttons is faulty. - 2, Check continulty as follows:
Terminals 15 to 17 ("OPEN" Button)
 (Button must be depressed for this test,)
Terminals 7 to 10 ("CLOSE" Button)
Terminals 312 to 14 (Master "STOP")
Terminals 14 to 29 (Elevator "STOP")

3. 5IS1 & 6LS1 contacts open or wiring 3, Check continuity thru 5LS1 and 6IS1.
- faulty in these limit switches, Terminals 10 to 38,
e ' Coil on 1CR -bume’d out or has broken L. Check continuity thru 1CR coﬂ.. |
leads. Tgm:l.nals 38 to 29, (Disconnect coil at
. terminal 38 for this test.) .
II 1CR & ITR relays pick up, but motor 1. Circuit thru 17LS open. | l. Ch__eck continuity terminals 53 to 63,
does not start. Warninz bell rings, . I B T T T o
-. | \ | 2. Awdliary relay contacts open, 2, FCheck for continuity thru "Normally Closed"
| contacts of auxilisry relay. =
3. Open circwit thru 1CRl, | 3. Check movable contact assembly of 1CR relay,
* L - ' Check continuity thru 1CR1 (terminals 11 to 86)
/ with circuit de-energized, relay held in manual-
4, Open cireuit thru 6CR1l or 8CR6, L. Check for continuit.y as follows:

Terminals 86 to 63 (6CR1)
Terminals 53 to 62 (8CRA)
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TROU RLE | | PO3SIBLE CiUSES
II1 Motor starts, bell rings but doors do 1. Micro switch on motor timing relay did
not open after 5 second delay., #1 - not operate.

motor did not shift to 100% line
voltage (run). Pump continued to by-
pass and pressure relief valve did not

open,
2. Faulty micro switch.
3. Operating Linkage out of adjustment.
4. Timing relay out of adjustment (in #1
motor control cabinet,)
IV #1 Motor starts and shifts to "RUN" Ls 0pa1 circuit to SB walve,

But #1 pumr continues to by-pass,
Pressure relief valve does not open,

2. SB coil bumed out,

Page 2

REMEDIHS
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With equipment energized, check countinui ty
or micro switch terminals on timing relay in
#1 motor control cabinet with a voltmeter,
There should be no woltage across "Common"

“and "Normally Open" terminals, Voltage here

Indicates open contacts,

Disconnect wires from micro switch amd operate
manually. Check for continuity between "Common™
and "Normally Open"; also "Common" and "Normally
Closed". | -

Adjust operating linkage, after checking that

micro switch is operating properly, to operate
switch near the end of its stroke,

Adjust timer to allow motor to shift to 100%
line voltage at two (2) seconds after mtor
starts, " o

Check for voltage across SB coil, .~

Terminals 44 to 29, If no woltage is indicaed
here check voltage across the following contacts:
Teminals 11 to 69  (1TR2)

Terminals 44 to 44A (Launcher interlock)

- Terminals 69 to LLA (IMR2 contacts)

Voltage at one of these points indicates open
contacts, (Tests to be made with circuit
emergized),

Check continuity through SB coil.
Terminals 29 to 44. (Disconnect coil at terminal

Ll for this test,)
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when #1 motor shifts to "RUN" the
nressure releif valve opens and can-
tinues to chatter,
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POSSI BLE - CAUSES

« R e

3, SB Valve not closkng because of ad-
jwstment, |

L, SB not operating properly.

5, S6 valve does ot hold pressure on '
fails to remain closed, ' |
(Test: Close hand valve between SAl

and tank.)

1. SI1A coil not energizing to shift L-way
valve, |

2. S1A coil bumed out.

3. 4-Way valve not shifting because of
4 rt in mlot assemtly, "O" ring seal
on pilot spool may be displaced a.rri Hi nd--

ing the spool.

| L. Low contiol wltage, S1A coil will not

overcome spring tension, (This is
evidencad by vibrating pilot plunger.
Coll will hold if assisted manually &
doors will operate,).

5. GCoil gro anded.

6, S5 valve 1s not opening wide enough,
restricting flow to doors,

Adjust SB according to recommended procedure,

Disassemble SB valve, clean, replace any
worn, bent or broken components, reassemble,

adjust & test,

Disassemble S6 valve, clean, replace any wom,
bent or broken components, reassemble, adiust
and test, | - | :

Check for voltage across the coll, terminals

384 to 29, If no woltage is present make con-
tinuity checks across 2CR5, terminals L4 to 3%A. .
(Equirment de-energized and 2CR relays operated

manually.)

Che'ck:f'o'x_' continuity thru coil, termining 38A
to 29, (Disconnect coil at terminal 384 for
this test,) |

Remove SIA pilot valve assembly, disassembls,
clean and flush. Replace "O" ring seal if jme
perfect., Reassemble and test, |

Check that control voltage is a minimum of 110
volts at termminals 311 and 3L2,

I¢ control voltage is 110 volts or higher and all
other causes have been sliminated time spring
sbove the pilot spool may be shortemed but not
more than one spiral. |

Disconnect coil at terminal 38A. _
tion resistance test from wire 384 to ground.

Adjust S5 according to recommended procedure,
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TROUELE  POSSIBLE CAUSES - REMEDIES '
v (Cont'd) | 7. S5 not opening - mechanical fallure. 7. Disassemble S5 valve; clean; replace any worn,
| bent or broken components; reassemble, adjust
and test, |
g, Drain lines clogged or closed off, ¢, Msake sure valves on drain lineas are wlide opem
not allowing 4 way valve to shif?, and lines are free of any restriction,
9. Hamd valves turned off. , 9. Check that the hand shut off valves in the

hydraulic lines are wide open,

VI Doors begin opening mat one linkagﬁ 1, Flow control valves out of adjust- 1., Check that both flow contml valves on the same
does not bresk over center, | ment, door are set the same, -
2. Cup packing in ¢ylinder faulty and 2. Break the linkage over center manwally to emabloe

the doors to open.' Stop the doors half way open
and observe that both doors do not drift open,
(Indicates a ruptured or leaking c'ug) Doors may

by-passing pressure,

"Float" (One opens while one closes but both
‘_ doors must movs,
3 Air in cylinders e Air blesd all cylinders to remove any t rapped air,
| | both head and rod ends, |
., Pressure relief valve not properly ad- L. If all above causes have been eliminated adjust
jus ted. pressure relief valve according to recommended
pmcedum |
5, #1 pump failing, . 5. Test pump according to recommended procedure.
VII Doors open but #1 motor continues to | 1. 5LS or 6LS did not operate, ' 1. Check for continuity between terminals 10 and
ran when doors reach stops. - | | 38.
| | - Continuity indicates 5 or 6LS has not operatod

Disconnect wire #38 and make insulation resis-
tance test from this wire to ground,

o

2, Line 38 grounded.
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TROUBLE POSSIBIE CAUSES REMEDIES

wid (Cont'd) . NOTE: - If line 3Ll was not installed as a
"™Neutral"” (Grounded) conductor,
cauge = 2 does not apply. -

VIII  Doors open but stop before they 1. 5LS and 6LS operated too soon, 1. Reset limit switches 5 and LS so they operate
reach stops, | when doors reach their fully open poaition,
IX Doors open as soon as #l motor 1. 1TR out of adjustment, L. Adjust 1TR to give 5 second delay before doors
shifts to "RUN" without the § | start opening,
second warning delay period,
2. Milcro switch 1TR2 faulty, 2, Disconnect micro switch and operate manually
| wnile checking with an ohmeter for proper
Operation. | |
3. 2TRl contacts not opening. 3. Shift selector switch to "CONSOLE" position, If

#1 motor starts 2TRl is not opening, (Micro switch
‘on 2TR relay,) Adjust operating linkage to insure
- that 2TR1 opens when 2TR is de-energized, |

L. Dlaphram ruptured, | L. Remove timing relay, disassemble, replace faulty
| | - dlaphram, '.ass&nble:, ad,just.a_nd test,,

X Warning bell does not ring bafore 1. Clapper on bell binding. 1. Check that calpper is free to move with no bind,
or while doors are opening, | | | | _ |
2. 1TR1l contacts not closing. 2, Disconnect lines #4828 and #49 at 1TR and check
~continuity through the switch with relay energ-
1zed. | |
- 3. Wiring on primary of transformer open. 3. Check continuity through the primry at leade
ma rked "H", |
L. Wiring on secondary of transformer open. 4. Check continuity through the secondary at leads

‘marked X",




Page |

"tDoors QEm“ Ci_gcu_i;t_ e

TROUELE ~ POSSIBLE CAUSES REMEDIES
X (Cont'd) 5. Transformer grmounded at primary or 5, With transformer disconnected check insulation
secondary, resistance from leads to ground, -
X1 Warning bell starts ring:’mg'after 1. Clavper on bell hanging up. 1. Check that the clapper is free to move and free
- doors begin opening, _ | from any bind, | |
2. Operating linkage on 1THL out of 2. Adjust 1TR1 opcration linkage to operate Micro
ad jus tment, | switch at the beginning of the timing stroke,
T Warning bell continues ringing 1. 1TR1l contacts did not open when 1Tk 1. Adjust 1TRl operating linkage to open 1TRL con-
tacts when 1TR is de-energlzed,

after doors are fully open and #1 | was de-energlized.
motor stops. -




THE FOLLOWING CHART IS OUTLINED FOR TROUBLE IN THk "DOORS CLOSEM CIRCUIT
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TROUELE ' ' POSSIELE CAUSES - R ~ REMEDIES

v “"'M_—________.__‘—-————————‘———'————-_—_

I 'No response when "DOORS CLOSE" 1. Selector switch faulty, ' 1. Check continuity thru selector switch terminals
| | 11 to 15 in control relay cabinet, (Selector

button is depressed, | -
- IR switeh in Master Position)

R T S TR T L e B PP & - il
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2. Circuit thru push buttons is faulty. 2. Check continuity thru "DOORS CLOSE" button

| terminals 11 to 8 (with "DOORS CLOSE) button |

depressed) and the normally closed contacts of
the "DOORS OPEN" button, tgrminals 3 and 9.

3., Push "STOP" button and listen for relays LCR
and 10CR to pick up when button is released,
If relays do not pick up check for continuity.
thru "ELEVATOR STOP" button, terminals k4 to
29 ard continuity thru Master Station "STOP"
button, terminals 3L2 to 29.

3, Circuit thru "STOP" buttons is open.

L., 118 and 2L5 in operated position or L,. Check continuity thru 1LS and 243, teminﬁls
circult faulty thru these limit switches., 23 to 39. -' L B
5. Coil on 2CR burned out or has broken 5. Check continuity thru 2CR coil. ' -
~ leads, o Terminals 39 to 29 (Discormect coil at teminal
- 39 for this test.)
6. Circuit not complete thru 22151, 6. OCheck continuity _E_fthru 22131.
' _Tem:'ina_ls b to 23. -

IT Motor starts but does not shift 1, Micro switch on motor tinﬁng re'lay- did 1. With equipment energlzed, éhéd{continuiw on
 to "RUN" when "DOORS CLOSE" button not operate, (In #1 motor contrmo 1 Micro switch terminals on timing relay in #1
is depressed, ' cabinet,) - ‘motor control cabinet with a voltmeter, There

. S | should be no voltage across "Common" and -

"Nommally Open® terminals, Voltage here $ndl -
ates open contacts. '-




POSSIBLE CAUSES REMEDIES

TROUBLE | |
m“w--umﬂuahdnmhlaﬁn—-m-““ i, i, ey . . -mm-_*_——h-__—mﬂm
I (Condtt) | 2, Faulty micro switeh, 2, Disconnect wires from micro switch and operate
- ' - manually, Check for continuity between ®*Common®
and "Normally Open"; alsc "Common" and "Nomally
3. Operating linkage out of adjus tment, ' 3. Ad;just operating linlcage, after checking that
micro switch is operating properly, to operate
switch near the end of its stroke,
4. Timing relay out of adjustment (in #1 k. A&just timer to allow motor to shift to 100%
motor control cabinet), | line wltage at two (2) secomds after motor
_ _ starts, oF o RN
I1I Motor starts and shifts to "RUN* 1. Open dreait to SB valve, - 1, Chedc for wltage across SB coil,

but #1 pump contimues to by-pass,
Pressure relief valve does mot
open, -

o

Terminals 44 to 29, e
If no voltage is indicated here check wolta
across the following contacts: |
Terminals 11 to 69 2CR3 - |
Temminals 44 to 444 Launcher Interlock
- Temminals 69 to 4L4A IMR2 S
Voltage at one of these points indicates open
contacts, (Tests to be made with eircuit
energized)., '

SB coil bumed out. ' 2, Check continuity thru SB coil, |
Terminals 29 to 44. (Discormect coil at
terminal 44 for this test.) = |

SB valve not closing becauwse of 3. Adjust SB acoording to recommended procedure,
ad jus tment, - . S
SB not opereting properly. ko Disassemble SB valve, clean, replace any wrn,'
SR _ bent or broken components, reassembls, adjust
and test, | |




TROUBLE

T

IV Motor starts, shifts to "RUN",
pressure relief valve opens aml
continues to chatter,

5.

5,

Te

 POSSIHE CAUSES

36 valve does not hold pressure or falls

to remain closed.,
(Test: Close hand valve between SAl and

- tank,)

S1B coil not energlzing to shift the
L-way valve, | -

‘l..-wajr valve not shifting because of

dirt in pilot assembly; "O" ring nn pilot
spool may be displaced, binding the
SPOGli | |

Iow control voltage. _'_'Sl'B coil will not
‘overcome spring tension, (This is evi-~

denced by vibrating plunger, Coil will

‘hold if assisted manually and doors
‘will work properly.) =

S1B coil grounded,

S5 valve is not opening wide anbu,gh,
restricting flow to doors,

S5 ﬁot operiing - mechanical failure,

Lo _
| _volts at termminals 311 and 3L2,

5.

6.

1.

Page 3 N
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REMEDIES

Disassenmble S6 valve,clean, replace any woimm,
bent or broken components, reassemble, adjust

- and test,

Check for voltage across the ccil, terminals

39A to 29. If no voltage is present make
mntinui%:z checks across 2CR5 contacts, temminals
4L to 39A (2CR relay operated manually and
equipment de-energized.) |

Check for continuity thru colil.
Temin_als 39‘L to 29,

Remove -S]_._B pilot assembly, disassemble, clean and

flush, Replace "0" ring seal if imperfeci, re-
assemble and test,

Check that control wltage is a minimum of 110

If control voltage is 110 wolts or higher and all
other causes have been eliminated, the spring
above the pilot spool may be __short.en_ed; h;t

-

Disconnect coil at terminal 39A. Check insula-
tion resistance from wire _#3911 to ground,

Adjmlt' S5' a'ccordirig'-t.’o re_cOmmérﬂed procedure,
D:I.sassahblxe 35 valve; clean, replace any mm,

bent or broken components; reassemble, adjust
and test, | o
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' TROURLE . POSSIELE CAUSES | REMEDI S
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Make sure valves on drain lines are wide open
and lines are free of any restriction.

~ .

IV (Cont'd) g8, Drain lines cloggéd or closed off, not 8.
allowing L4-way valve to shift,

Tighten down seal, replace any bolts that can-

' Doors close, #1 motor stops, tuat 1. Seal between the dﬁors not fastened L |
one linkage did not lock over down tight, causing bind upon closing. not be tightened and replace missime bolts,
2. Doors do not close evenly because of 2, Check that both flow control valves on the same
flow control valve adjusiment. door are set the same.
3. Air in c_ylin'd_ers. - - 3, Air bleed all cylinders to remove any trapped air,
| o | | both head and rod ends, |
L., Limit switches 1LS and 2IS set out l,, Reset 115 and 21S to stop #1 motor after linkage
too far. o have locked over center, | | | =
5..' Cylinder rod length out of ad jus tment £, Adjust rod length according to recommended pro-
causing piston to "bottom" on head emd cedure, | '
of ecylinder before linkage locks over s
center, |
VI Doors c¢lose but #1 motor continued 1. 1IS or 2LS did not operate. | 1. Check for continuity between teminals 23 and 39,
to run after operating linkages are | Continuity indicates 1 or 2 LS has not operated,
locked over center, - ) - '
* 2, Lines 9 or 23 granded, | 2. Disconnect wires 9 and 23, Make insulation
_ S resistance test from these wires to ground,

NOTE: If line 3Ll was not installed as &
"neutral® (Grounded) conductor,
cause 2 does not apply

10
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TH: FOLLOWING CHART IS OUTLINKD FOR TROUBLE COMMON TO BOTH "DOORS OPEN" AND "DOORS CLOSE" CIRCUIT
TROUELE ' POSSI HLE CAUSES IES
1 When "Doors Open! or "Doors Close' 1, S6 valve fails to close tightly at the 1. Adjust Sé6 and SAL valves according to recom-
buttor: is depressed, elevator begins " same time SAl fails to open. | | mended procedure. Iry door operation after
rising,. - ' . | S6 has been adjusted, with hand valve between
| | | | | SAl and tank closed, If elevator still rises
86 willhave to be disassembled, clesned and
IT  Doors are siow opening or closing 1. S5 valve is restricting flow thru the 1. Disassemble S5 valve; clean; replace any
and #1 pump loads up on starting. | valve body because of faulty seal screw. faulty, worn, bent, or broken parts, Re-
- (Brass seat screws have a tendency to ' assemble, adjust and test, (A1l normally open
peen, closing orfice thm them. ) ., - type Atkomatic valves should have stainless
_ steel seat screws to obtain optimum results

in operation and dependability,

ITI l.-Way pilot assembly chatters when 1, Dirt, rust or corrosion in air gap of 1, Remove pilot valve assembly; disassemble ard
ener-ized but valve shifts and ~ solenoid assembly, ‘clean, Femove any dirt, rust or fored.gn
operates satisfactorily. - _- . material from air gap. Reassemble and test,

2 Cracked or broken shading pole. ' S Remove vilot valve assembly and disassembly.
| - _ ~ Remove broken shading pole and replace. (ob-

long copper ring imbedded in the pole face,)

Remo ve movable contact assemblies; then remove

IV Circuit relay chatters or hums 1, Dirt, rust or corrosion in air ¢ap of R P .
loudly when energized. | solenoid assembly, - amature (part attracted by the coil), Re-
| move any dirt, rust, or foreign material from
~mating surfaces,
2, Cracked or broken shading pole. 2. Remove amature to gain access to pele face,
_ Ramo ve broken shading pole and replacs,

(Shading pole is a continuous copper ring
imbedded in pole face.)

11




TH¢ FOLLOWING CHART IS OUTLIN iD FOR TROUHLE IN M"ELEVATOR UP' CIRCUIT.
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TROUBLE POSSIBLE CAUSES REMEDIES
I No resvonse when "UP" bu-ton is depressed 1l. oSelector switch or associated wiring is . Check_eontinuity trhough the switch and wiring,
at the Master Station. faulty. (Selector switch in "Master" position,)

(3CR does not vick up). Terminals 22 to 22 in controvl relay cabinet,

' Doo'rs are open and elevator is on 2. Cirewdt through oush buttons is faulty. 2, Check coﬁtinuity as follows:
pedestals, - | Terminals 2 to 22 Up button - Master Station
(Up tuttcn is iepressed for test)

Terminals 2 to 13 Down - Hlevator
Teminals 13 tc 6 Down - Master

3, 4CR coil burned out or leads brokemn. 3. Check continvity through LCR coil, terminals
. L7 to 29. (Disconnect one side of 4CR coll for
test). | | |
L., LCR mot picked ur becanse locking bars .. Retract 1ocking_' bars by closing 5CR relay manually
- are not retracted, o | - with power on, | | |
5, LCR2 contacts not closed, 5, Cheek continuity thro ugh LCR2 contacts,

Terminals 6 to 84 (Equipment de-energized, 4CR
Operated Manually).

e

6. 3CR coil bumed out or leads broken. 6. Check continuity through 3CK cril, term'nals 8y,
| ' ' o - to 29, (Discornect cne side of coil for test).

Check continuity through 3CR3 contacts, equip-
ment De-energized and 3CR opzrated manually.

II #1 Motor does rot start when elevitor 1, 13CR3 contacts not closing, L,
' | . "erminals 11 to 86.

"UP" button 1is depressed,
3CR, 4CR and 10Ck nicked up.

2, Open circuit thmough normally closed 2., Check continuity as follows:
contacts 6CRL, 17LS1 or “CR6, - Teminals Contacts
| 86 to 63 6CR1
63 to 53 1718
53 to 62 8CR6

Alsc check continuity through the nomally closed
centacts of the auxiliary relay.,

12
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TROUBLE
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I (Conttd)

114 No resnonse when "UP" button is
depraessed on Master Station,
(Doors closed - Elevator on pedestals),
Elevator operates satisfactorily when
doors are onen,

IV No response when "UP" tutton is de-

pressed at elevator station, FHRevator
ope rates properly fmm Masier Control

Station,
Y #1 Motor starts tut does not shift to
"min"; continues to by-pass,

28
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POSSIBIE CAUSES

B L | w ‘—F“%.hm -y 3 — Wi L. . e =y e

3. Faulty micro switch on timing relay in
motor control cabinet,

4o Operating linkage out of adjustment,
5.. Auxiliarry relay energlzed (AR)

1, Circuit through 21LS open.
(211LS not depressed),

2, Selector switch or wiring through

seloctor switch faulty,

1, Selector switch or wiring at selector

switch faulty,

l, Micro switch on motor timin~ relay did
not operate, |

2, Faulty micro switch,

13
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3.

De
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econtrol cabinet with a voltmeter,

Page 2
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REMEDIES |
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Disconnect micro switch amd op'erat.'e manually while
checking with an ohmeter for proper operation,

After determining that the micro switch is all
right adjust the linkage to operate the switch
near the end of the timing stmka. .

Reset overloa.ds and depress "Stop" t:ut‘bon.

Check continuity through 21LS contacts,
Term¢nals 11 to 25.

Check contlnulty through selector sud.tch a.nd

Yirlng.
Terminals 25 to 22,

Check cc:-ntmuity thmugh "UP* button and wiring

on elsvator,

- Terminals 2 to 26 at cabinet,

With equipment energized check continuity on micro
switch terminals on timing relay in #1 motor
There should
be no voltage across "Common" and "Normally Open"
terminals_. Voltage here indicates open contacts,

Disconnect wires from micro switch and operate
manually, Check for continuity between "Common'
and "Nomally Open'; also "Common" and "Nommally
Closed!,




ot

#2 Motor does not start and
elevator rises on #1 pump.

3e

s

g’
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POSSIBLE CAUSES

Operating linkage out of adjustmert ,

Timing Relay out of adjts‘h'nerlt. (in #A

motor oontml cabinet).

Circuit thrmagh 19LS open,

2TR2 contacts not closing,

a, Faulty micro switch,

b, Operating linkage out of ad-
justmert (2TR relay).

2 TR out of adjustmert .
2TR coil bumed out,

Open circuit to 2TR at 3CR6
contacts,

1CR5 contacts open.

14
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"Elevator Up" Circuit
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REMEDL:.S
Adjuws t operating linkage, after checking that

micro switch is operating pmperly, to Operat.e
switeh near the end of its stroke.

Adjust timer to allow motor to sift to 100%
line voltage at two (2) seconds after motor
starts, |

Check coﬁtinuity thmough 1913 cdntact.s.
Terminals 54 to /0,

With equipment energized check continuity on
micro switch teminals on 2TR with a voltmeter,
There should be no voltage across terminals
11 to 54. Voltage here indicates open contacts,

a,  Disccnnect wires 29 and 54, Operate switch
manually and check for proper operation with
an olmeter,

b, Adjust overating linkage, after checking thab
micro switch is operating properly, to operate
switch near the end of the timing stroke,

Adjust timer to allow motor to start t-wa (2)
second s after up button is depressod

Check continuity through coil terminals 29 to 93.
(Disconnect coil at terminal 93 for this test).

Check continuity through 3CR6 contacts with a
voltmeter while 3CR is energized.

Terminals 62 to 93 bn 3CR relay).
Voltage here indicates open contacts,

Check oontinuity through 1CR5 contacts,
Terminals 55 to 70 (on 1CR relay),

iy, oy Vsl lmal Rk A
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#2 Motor starts tut does rot shift
to "Run" and continu:s to by-pass,

S

T i, T b R

f F E el A R B W ¥ =

POSSIBLE CAUSES

# * m‘ I_

7. Auwxiliary relay contacts open, o T

8, Faulty micro switch on timing relay in 8.

' #2 motor control cabinet,

1. Micro switch on motor timing relay did o 5
" not ops rate, '

2. :-Faulty'micm switch, 2.
3. Operating linkage out of adjustment. 3.

4o Timing Relay cut of adjustment (in #2 Lo
motor contrml cabinet),

15
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Reset overloads, press "Stop" button; then check
continuity across nomally closed contacts of
auxiliary relay,

(in #2 motor control cabinet.)

‘While equipment is energized (after all preceeding

tests have been made) check for voltage across

normally ¢losed and common terminals of the micro
switch on tiring relay in #2 Motor Control Cabinet,
Voltage across tilese teminals indicates &8 bad
switch, | IEE I o

‘With equipment energized cheék continuity on

micro switch terminals on timing relay in #2
motor control cabinet with a voltmeter, There
should be no voltage across "Common" and "Nor-
mlly Open" terminals, Voltage here indicates
open contacts, |

Diswnnect wires from micro switch and operate
manually. Check for cintinuity between "Commn™

and "Normally Open"; also "Common" and "Normally
Closed?, |

ftdjust operating linkage, after chackihgfhat

- Micro switch is operating properly, to operate

switch near the end of its stroke,

Adjust timer to allow motor to shift to 100% lire
voltage at two (2) seconds after motor starts,
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. | | e e e IElevater Up" Circuit
TROUBLE | POSSIBLE CAUSES | RIMEDIES
VIII #1 Motor starts and shifts to "Run" l. S5 or SAL valve mt adjusted properly. 1. Adjwt S5 or SALl according to recommended
mt #1 pump contimues to by-pass., _ _ - procedure,
2. 85, S6 and SAl coils not energlizing. 2, Check for woltage between terminals 4O & 29,

If no voltage is present here check for voltage
across these terminals in the followinge order:

87 to 88 - (1CR4 Contacts)

88 to 68 (2CRL Contacte;

62 to 67  (IMR1 Contacts

67 to 40  (&CRL Contacts)
Voltage across any of the above eentacts in-
dicates open circuit at this point. (This
test must be made with elevator up circuit

energized)
3. S5 Coil turned out or open, 2, Check continuity through S5 coil., (This
c " - - | - must be done at the valve by dlseennectir;g
the ceil).
L, Mechanical failure in S5, 4. Disassemble S5 valve; clean; replace any wom,
| broken or bent eempenente- ree.esemble, _adjust |
and test, | | |

5 SAl coil burned ouf or open, 5. Check continuity through SAl coil. (This must
be done by disconnecting the coil,)

6. Mechanical failure in SAl valve, 6., Disassemble SAl valve; clean; replace any worn,
broken or bent components; reassemble; adjust
and test, | |

7. Pump failure, Pump will not mt 7. If all other causes have been investigated and

out enough pressure to operate ele- eliminated, check for pump failure according to
vator. . - - the recommended procedure,

16
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CONTACTS O Tne auxillary reiay.
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THOUBLE o POSSIELE CAUSES ﬁ RFJMEDI}_':S -
1X #1 motor starts and pwnp' by-passes, 1, Mechanical failure of S6 valve, 1, Disassemble 36 valve; clean; replace any worn,
tut when it shifts to "run" pressure re- broken or bent components; reassemble; adjust
lief val ve opens and wntirues te & test.
chatter. |
- 2. S6 walve not adjusted properly. ' 2, Adjust S6 valve according to remmmended
procedure, , | 3 |
3. Burned out or open coil on S6 valve, 3. Che ck cont:.nm.ty th:mugh S6 wil (This must
| - be cone at the valve by disconnecting the coil,)
X Pressure relief valve chatters for 1. S5 closing before Sé opens, 1. Speed up opening of 86 or slow down closing
several seconds only. N of S5. | w5 .
XI #2 Motor starts as soon as "UP" 1., 2TR2 closes with mo time delay be- 1. Adjust timing relay to start #2 motor 2 seconds
butten is activated (no2 second delay, - cause of adjustment, _ after "UP" button is activated,
2, Faulty micro switch on 2TR relay, 2, Disconnect wires and operate switch manually,
S Check for proper operation with ohmeter. -
3. Mechanical failure of diaphram or check 3. If it has been determined that micro switch is
valve in 2TR relay, | good and adjustment does not clange time delay,
| remove 2TR; disassemble; replace diaphrem
assembly; assemble, adjust and test, =
Yid #2 l;[otor starts at full line l, Timing Relay in motor control cabinet 1, Adjust motor timing relay to aliow a two (2)
voltare, | closes with no time delay. second starting period o
.2." Faultv micro switch on tn.mimr I‘elély' in 2. Disconnect wires and operate switch manually.
#2 motcr control cabinet, Check for proper operation with ohmetar

17




XIII  #1 Motor starts at full line
voltage,

XIV. #2 Motor does not come up to

speed until elevator rises
several feet,

NOTE: This condition will only

apply when there exists an
inadequate power supply.

XV~ When #2 motor shifts to "RUN"
| elevator gains only little speed.

e, M, M ve— ey il iy il B ™ @ B e ol i | A . oA B : 2
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PO3SIBLE CAUSES

e T i

bt -

3. Mechanical failure of diaphram or check

valve in timing relay in #2 Motor Control
Cabinet,

l. Timing relay in motor control cabinet
closes with no time delay,

2. Faulty micro switch on timing relay,
in #1 motor contml cabinet,

S Hechaniﬂal failursof diaphran or check

valve in timing relay in #1 motor control
cabinet, |

e (&r-p?ss valve not opening fast enough
(SA2), |

2. Mechanical _failﬁre of 'SA2.

1. SA2 valve has not closed tightly or
closes too slowly.

2. Ruptursd disc in SA2 valve,

3. Pressure leaking past piston rings
in valve,

18
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3. It it has been determined that micro switch is
and ad justment does not change time delay, remove
2TR; disassemble; replace diaphram assembly;
asseanble, adjust and test, s

1. Adjust motor timing relay to allow a two (2)
second starting period, |

2, Disconnect wires and operate switch manually,
Check for proper operation with ohmeter,

3. If it has been determinsd that micro switch is
good and adjustment does not change time delay,
remove 2TR; disassemble; replace diaphram assembly:;
assemble, adjust and test, | a

1. Adjust valve according to recormended procedure,

2, Disassemble SA2 valve; clean; replace any worn,
bent or broken components; reassemble and test,

1. Adjust valve according to recommended pPIro-
cedures, |

2. Disassemble; clean; replace any wom, bent or

broken components; reassembly; adjust and
test,

3. Upon reassembly of SA2 valve be sure that the

openings in the piston rings are staggered and all
rings work freely in thelr groove,
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U S o e "Elevator Up" Circulb
TROUELE POSSIELE CAUSES _ REMEDIES _ .
' B e At e~ AN - thg'______-__—_____—_—_.-_———_—n———w—-—u_-—m‘*‘._‘
XVI  'Time required for "Elevator Up" 1, SA2 valve has not closed tightly or 1, Adjust valve according to recommended procedure,
ope ration exceeds 32 seconds, closes too slowly. S ” - | |

(timing on motors is correct,)

2, Ruptured disc in SA2 val ve, ' 2. Disassemble; clean; replace any wl::mh, bent or
broken components; reassemble; adjusi and test,
3. Pressure leaking past piston rings 3, Upon reassembly of SA2 valve, be sure that the
in valve, ' openings in the piston rings are staggered and
all rings work freely in their grooves,
L. SAl and/or S5 valve not closing tightly L. Adjuwst valve according to recommended procedure, -
or closing too slowly. | - |
5. HRuptured disc in SAl and/or S5 valve, 5e Dilaas'semble; clean;" replace any worn, bent or
_ . - | broken components; reassemble; adjust and test.
6. Pressure leaking past piston rings in 6. Upon reassembly of SAL and/or S5 valve,.- be sure
valves, Y that the openings in the piston rings are
| | staggered and all rings work freely in their
| _ grooves, ' -
e 86 valve re's't:"icting fiow and #1 o 7. Adjust Sé6 valve according to recommended proce-
pump by passing through reliaf valve. dure, |
XVII Hevator rises to intemediate 1. Selector switch or associated wiring 1, Check continuity in aon_t.i'ol relay cabinet
level and stops, faulty, | - Terminals 28 to 22 (Master station; selector
' _ in "Master" position,)
2, 5 or 6152 not operated. 2. Check continmuity through 5LS2 and 6LS2,
S ~ Termipals 11 to 66 )
3.  10CR coil burned out or has broken 3. Check continuity thmough 10CR coil,
leads, ' B f Terminals 66 to 29, B
NOTE: If elevator will operate properly (Discormect coil at terminal 66 for this test.)

from "Elevator" station causes
2 amd 3 do not apply.

19
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"Elevator Up" Cireuit

TROUBLE _ POSSIBLE CAUSES ' REMEDIES
XVIII Elevator rises but stops at a 1. 'Break._in cable to Elevator Control _ 1. Check continuity thmﬁgh cable lines 13-2-26-22.
point 5 to 10 feet above floor Station, " |
lavel,
2. 5 or 6LS2 contacts opened while eleva- 2. Check if 10CR is picked up. If not refer to

tor was operating, steps 2 and 3 above, (Item XVII).

XIX  Rlevator lowers tut stops at a 1. Break in cable to Elevator Control 1. Check continuity through cable lines 12-4-26,
point 5 to 10 feet above floor Station, | | | * F T
hwl- ’
XX when #2 motor cuts out (191S con— 1. S5 or SAl valve has mot closed tightly 1., Adjust valve according to recommended pro-
tacted) elevator stops rising, # or closes too slowly. cedure,
motor continues to rn. - :
| | 2. Ruptured disc in S5 or SAl valve, - 2. Disassemble; clean; replace any worn, bent or

broken comronents., Reassemble; adjust and test,

Upon reassembly of the valve, be sure that the
openings in the piston rings are staggered about
the e¢ircumference and all rings work freely in
their grooves, -

3, Pressure leaking past plston rings 3.
in either S5 or SAl valve. _

L. Failure of check val ve at #2 pump. L, Close the hand valve in the #2 pﬁinp'fhr-'-#asq;lixié.;
If the check valve is faulty #2.pimp will ruh
badomrd, - aEgmes

5. Mechanical failure of S6 valve. 5., Disassemble S6 valye mdn&%ﬁ'ﬁhomu@ly. Re—

* place any wormn, bent or brgken. components, Re-
assemble, adjust and te% AR S
6. Burned out or open coil on S6 valve. 6, Check contimuity thm u,gh S6 eoil., (This must be

done at the valve by disconmecting the coil.)

20
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TROUBLE

XX (Conttc)

XXI = Elevator rises above locking bars
but bars do not engage.

POSSIELE CAUSES

P Ll S B KR ) F"’

7. Pump failure: #1 pump will not put out

enough pressure to operate the elevator. '

8, Open circuit to 35,56,5A1, valves,

1. 17152 contacts open - 171S did not
operate properly.

2, 3CR, Wnta_(fts OPﬂnq Contacts broken
or out of Place.,. o t __ e

3. S2A coll burmed aut or open,

L, b4-way valve not 3h:i.t‘ting because of dirt
in the pilot assembly, "O" ring seal
on pilot 3poc>l may be diSplaced b nding
the spool.

5, Coil grounded,

6. low contrl voltage - coil will not
overcome spring tension,

(This is evidenced by vibrating pilot
plunger, Coil will hold if assisted
manually and locking bars vwill operate,

21
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"Elavat-or Up” Circuit
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REMEDIES

¥

If all ot her possibla causas have been cﬁeoked
and eliminated, check. i'or pump failure according
to. the mcommded pmcedure. - ,,

Check wlta e across terrﬁnaﬁ' 87-1;0
Points 87-89 8868, 68-67, 6740 should be
checked if no voltage is presmt ﬁ'om 87-.!..0

Check continuity through 17LS2 contacts.
Terminals 11 to 32 '

Check continuity across 3CR4 contacts,
Terminals 11 to 52.

(Equipment de-energized, contactor held in
manually.) |

Check for continuity through S2A coil line 42
to 29, (Disconnect coil at terminal 42 for this
check, ) | o R N _

Remow S2A pilot valve assenbly Disassmble,
clean and flush, Replace "O" ring seal if im-
perfect, Reassemble and test, | |

Disconnect S2A coil at terminal L2, Make
insulation resistance test from li.ne L2 to
ground.,

Check that control voltage is a minimum of 110
volts at terminals 3L1 and 312,

If control voltage is 110 volts or higher, and all
other causes have been eliminated, the spring
above the pilot spool may be shortened not more

e
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XXIT Llocking bars engace but elevator doss

‘not le vel,

Y¥YT1I #2 motor doses not steo when eleva-
tor nears locking bars.

m_‘mwﬁ-u EoR L

7e

8.

POSSIELE CAUSES

et B a - T L

‘Drain line clogged or closed off pre-
venting valve fror: shifting.

Hand valwves in hydrauliec lines closed
or £low control valve shutting off dow.

A1l limit switches that measwre ex-
tended lenwth of locking bars did not
operate to drop out L4CR,

Open circuit to S3 valve.

S3 coil burmead out,

53." not ovenin g because of ad justmrent.

Mec.hanic_allfg.ilm'a in 83 valve,

191S is not operating when it contacts
its canm,

- i - el e - e r

R —— e .1 e e~ et el T8 K

A wi  Ee———— 'H-f I

7'

£

it manually.
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~ "Elevator Up" Circuit
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Make sure the valves on drain lnss are wide open
and lines are free of any restriction,

Chack that hand valves are wide open ard the flow
control valve adjusting screw is turned in
(clockwise) as far as it will go,

Check continuity terminals 11 to 47. (9 thru
1215). . '
Cortinuity here indicates one or more limit
switches did not operate, -

Check continuity through this circuit as follows:
Terminals 11 to 5 %pres's’m‘e switch)
Terminals 5 to 1 (4LCR1 contacts)

. Terminals 1 to 92 (3CR5 contacts)
Terminals 92 to 46 (5CRé contacts)

Check continuity through coil temminals 46 to 29.
(Disconnect coil at temminal 46 for this test),

Adjn..rst S_3 valve according to roc;oiﬁmmd_yd_ pro-
cedure.

Disassemble S3 valve; clean; replace wom, bent
or broken comvonents, Reassemble, adjust and lest,

Check that 19LS will stop #2 motor by operating
Adjust switch or cem to allow

enough throw on switch to make it operat e,
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TROUBLE
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-

ITI (Cont'd)

" Elevator rises atove locking bars,
bars engage but #1 pump continues to
rm, Elevator does not level,

#1 motor does not stop when zlevator

is above locking bars. Bars do not
engage, -

Flevator levels before locking bars

are fully engaged,

il Tkt ™ . Sy PR e e e PR T lea e e o -

wh e s wramih ] R e

 POSSIBLE CAUSES

1 iy il 1

2 L:I.nq 54 or 70 gmundad, hdlding #2 motor
circuit energlzed, E

I L T S T S o B e e

3. Line 41 grounded

NOTE: If line 311 was not installed as a
"Neutral" (Grounded) conductor,
canses 243 do not apply.

1. Ground on line 40, holding #1 motor
cd reuit energized, | T

2. Line 53 grounded,

NOTE: If line 3L1 was not installed
as a "Neutral® (gmunded)
conrductor these causes do not

apply.

1, 17IS is not operating when it contacts
its cam,

1. Locking bar limit switches (9,10,11,
and 121S) are not adjusted to measure

fully extended length.

23
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REMEDIES

“"

Disconnect lines 54 and 70 at control & 11
and make insulation resistance test from wt? *_
to ground. R

Disconnect ;1 at control ‘relay cabinet and mﬁ-, ;
insulation resistance test from wire to ground, -

Dié mnneét 1ine L0 at control 'ﬁbinet and make
insulation resistance test “rom wire to ground,

Disconnect line 53 at control cabinet and make
insulation resistancs test from wire to ground,

Check that 171S will stop #1 motor by operating
it manually. Adjust switch on cam to allow

enough throw on am to operate time switch.

If operating cam is mounted on the linkage:
Readjust locking bar limit switches, while locking
bars are retractad, so they have just enough
clearance to operate when bars retract,

If operating cam is mounted on the locking ber;
adjust 1imit switches to operate when locking
bars are fully extended, |




THE FOLLOWING CHART IS OUTLINZD FOR TROUBLE IN THE “ELEVATOR DOWN" CIRCUIT
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TROUBLE - POSSIBLE CAUSES REMEDI ES
I No resronse when "DOWN" matton is 1, Selector switch or assoclated wiring 1. Check continuity through sw:.tch and wiring, '
depressed. faulty, ' Terminals 11 to 15 (Master Station selected)
| at cabinet,
Terminals 28 to 26 (Elevator Station selected)
at cabinet. |
2 -Circuit through push buttons is faulty. 2., Check continuity as follows: (At relay control

| cabinet
Term_nals 15 to 4 (Haster Up button)
Buttcr depressed for test.
Terminals 26 to 4 (Elevator Up tutton)
Button depressed for test,
Teminals 4 to 12 (Elevator Down hutton)
Terminals 12 to 12A (Master Down button)

Terminals 312 to 14 (Master "STOPY)
Teminala 14 to 29 (Elevator "STCP")

3. 18L51 contacts not closed. * 3. 18LS5S 'is operated or stuck in the operated position,
| : Check continaity throuzh 18LS1, -_
| .Temj.nals ]_Q_A tO 3.

L. 5CR coil burned out or has broken | . Check continuity through SCR coil
leads, Teminals 3 to 29,
(Disconnect coil at Temjnal 3 for this test.)

II 5CR picks up but #1 motor does not 1, 17LS on its cam, 1. Check for continuity through 17L51 contacts.
start, Teminals 53 to 63.
2, Open circuit to #1 motor. - 2, Check continuity as follows:

Terminals 11 to 85 - 5CR3 contacts
(5CR operated manually)
Terminals 86 to 63 - 6CRl contacts

2 4 T2rminals 53 to 62 ~ 8CRS contacts
Alsvo checlc continuity t.hrough the nomally closad

o ————— 1
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TROUBLE
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(Cont 'd)

Elevator rises above lockinc

bars but bars do not retmet,
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PO3 SIBL_. CAUSES
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Faulty micro switch on timing relay in
#1 motor contml cakinet,

5CR4 or 6CR2 contains open,

S32B coil bumed out or'Open.

L-way valve not shiftin.: because df
dirt in pilot assemhly, "O" ring seal
on pilot svool may be displaced, binding

the spool .,

Coil grounded.

Low control voltage - coil will not
overcome spring tension. (This is
evidenced by vibrating pilot plunger.
Coll will hold if assisted manually and

locking bars will operate,)

Drain line clogred or closed off, pre-
venting valve from shifting,

25
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e

for voltage as follows:
Terminals ll to 64
Terminals 64 to 43

-clean and flush,

Page 2
. "Elevator Down" Control
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Discornect micro switch and operate manually
while checking with an ohmeter for proper

operation,

With "DOWN" circuit energi zed:
Check for voltage across the S2B co:ll

Terminals 43 to 29,
If no voltage is present here (43 to 29) check

(5CR4 .oontact.s) |
(6CR2 contacts)
Voltage at either of these points indicatas open

contacts.m

Che ck for contlnuitv t.hm 523 coil line 43 to
terminal 29.

(Discomect coil at terminal 43 for this test,)

Remove S.2'B--pilot. valve assembly. Disassembig,
Replace "O" rins seal if im-

perfect, Reassemble and test,

Discormnect S2B coil at termminal 43. Make in-

sulation msistance test fmm line 43 to grounc’

Check thav control voltave is a minimum of 110

volts at terminals 3L1 and 3L2, |
If control voltage is 110 volts or higher and all
other causes have been eliminzted the snring

above the vilot spool may be shortened, but not
more than one (1) spiral.

Make sure the valves on drain lines are wide open
arnd lines are free of any restriction,




III

IV

o _iin T

‘TROUBLE POSSIELF. CAUSES
(Cont 'd) 7. Hand valves in hydraulic lines closed or
flow control valve shutting off flow,
Elevator rises above locking bars, 1. One of limit switches (13 - I - 15 -
bars retract; elevator does mot 161S) did not operate,
lowar, |
2. 6CR relay coil bumed out, B
g 160R3 contacts did not close,
Elevator lowers very slowly. 1. S4 valve mot opening because of

hlrnﬂd out ™ illr

2. Mechanical failure in S4 wvalve. |
(Pilot valve assembly),

3. S4 valve out of ad justment,

24
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7. Check that hand valvés are wide open and the

Page 3
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fiow control valve adjusting screw is turned

in (clockwise)as far as it will go,

l. Because these limit switches are wired in series
we cannot test each switch from the control |
cabinet, Terminals 64 to 51 will read continuity
thru all of them,

Checlc if these switches have operated by operating

them manuslly.

2. Check cont inuit.y thru 6CR coil,
Terminals 51 to 29, (Disconnect coil at teminal

51 for this test,)

3. If 6CR has picked up check for woltage across

6CR3 contacts, terminals 11 to 45. Voltage
across these terminals indicated open contacts,

1. Check for continuity thru the coil terminals 45
to 29, (Disconnect coil at terminal 45 for this

test., )

2. Disassemble 54 valve; clean; replace any worn,
broken or bent components, reassemble, adjust

and test,

3. Adjust S3 and S4 valve according to recommended
procedure,

h¢44J+a.r'-.—_r'l—-I—_ﬁr~*.J—'m
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TROUBLE PO5SIELE CAUSES

VI Elevator lowers very rapidly -~ does not 1. Dirt in S4 pilot orifice,
| level to pedestals and slams hard., |

2. 1818 not operating when elevator
nears pedestals,

Vil Elevator will not level to floor when - 1. 20IS is not being operated in the
stop button is momentarily depressed leveling zone, | |
in levelling zone, |

2, Mechanical failure in S3 valve,
- (Pilot valve assembly).

3. S3 coil burned out,
NOTE: If elevator platform will level

onto Jocking bars or pedestals, S3
valve is working, - . |

VIII Elevator "Drifts" 6 inches or more 1. S3 valve closing too slowly.
when "STOP" tutton is depressed, | |

27
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‘elevator is lowering, o __ o |
~ Operate 20LS manually to detemine if switch is
operating properly.

__ operate switch,

' Disassmlble and clean S3 valve., Replace any worn,

- bent or broken components
‘and test,

~ this test,)

- cedure,
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REMEDIES
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Disasqmble SL valve, clean thoroughly (remove
pilot adjusting screw and clean with wire); re-
place any worn, bent or broken components, Ra-
a_ssemble, adjust and test,

With elevator on pedestals check continuity

across terminals 124 to 3. (There should be no
reading.) Check visually or operate 18LS while

Adjust switch or cam to gdve enough motion t-o

Reassamble , adjust,

Check that the coil is producing a magnetic field
Check continuity through the coil, terminals
L6 to 29, (Disconnect coll at terminal L6 for

ﬁ-d;jwt 83 valve according to remmmendod pro-




TRCU BLE

IX .#1 motor starts but does nol shift to
"RUN"; continues to by-pass. -

X #1 rotor starts and shifts to "RUN"
but #1 pump continues to by-pass.

1.

3

3.

b e

POSST ELE CAUSES -

- e g i e N T T, L

Micro switch on motor t:ming rela.y did
not operate,

Faﬁl_ty micero switch,

Operating linkage out of adjust-
ment,

Timing relay out of adjustment (in

#1 motor control cabinet,)

S5 or SAl valve not adjusted prorerly.

S5, S6 and SAl coils not energizing.

S5 coll wurned out or open,

o

A ———— .

Page 5
"Elevator Down" Circuit

REMEDI ES

l, With equipment energized check continuity on
Micro switch teminals on timing relay in #1
motor control catinet with a wvoltmeter, There
should be no voltage across "Common" and "nor-
mally Open” terminals. Voltage here inc!icatei
open ccntacts.

2, Disconnect wires from micro switch and operate
manually, Check for continuity between "Common®

and "Normally Open"; also "Comron" and "Normally
CIOSBd"-

3. Adjust operating linkage, after checking that
micro switch is operating properly, to operate
switch near the end of its stroke,

L. Ad,jmt timer to allow motor to shift to 100% line
voltage at two (2) seconds after motor star‘bs.

1. Adjust S5 or SAl acc:ording to reconmended prot

s = 1‘. oy B '
o

2, Check for voltage between teminals AO & 29, It

no voltage is present here check for vdltage acmsa )
these terminals in the following order.

87 to a8 (1CR4 contactsg
88 to 68 (2CR4 contacts
6g to 67 (1MR1 oontacts;
67 to LO (6CR4 contacts

Voltage across any of the above contacts indicates
open circuit at this point. (This test must be
made with elevator up circuit energ.zed )

3, Check continuity through S5 coil. (This must be
done at the valve by disconnecting the co_il.)




TROUBLE POSSIRLE CAUSES
X (Conttd) L, Mechanical failure in S5,
5., SAl coll bumed out or open.
6. Mechanical failure in SAl valve,
7. Pump failure, Pump will not put
out enough pressure to operate
elevator.
X1 #1 motor starts and pump by- 1, Mechanical failure of S6 valve,
passes, but when it shifts to ;
"RUN" pressure relief valve
opens and continues to chatter, et
- ' | 2, S6 valve not adjusted properly.
3. Bumed out or open coil on 86 valve,

¥II  Pressure relief valve chatters for 1,
several seconds only.

YIII Elevator rises when "Down'" wtton 1.
is depressed,

(Elevator below Locking Bars) 2,

S5 closing béfom S6 opens.

Locking bar extended air in 1001';:-
ing bar system,

Cups in cylinder hy-passing oll.
29
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REMEDI ES
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Disassemble S5 valve; clean; replace any wom,
broken or bent components; reassemble; adjust

and test.

Check continuity thru SAYl coil., (This must be

dore by disconnecting the coil.)

Disassemble SAl valve; clean; replace any worn,
broken or bent components; reassemble; adjust and

test.

If all other causes have been investigated and
elimipated check for pump failure according to
the recommended procedure,

Disassemble S6 valve; clean; replace any wom,
broken or bent components; reassemble; adjust

and test,
Adjust S6 valve éccording to recomexﬂed procedure,

Check oontinuity thru 86 coil. (This must be done

~ at the valve by disconnecting the coil,)

Speﬁd upopening Of 36 Or: 510\\" dOWn ClOSing
of S5,

Air bleed system according to recommended pro-

cedure,

Remove cylinder; repair or replace,
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TRCUBLE POSSIBLE CAUSES HEMEDIES

A

XIII - (Contt'd) 3% Limit switch not operated., 3. Adjust locking bar limit switches according
to reco.mencded procedure,

VIV Flevator begins lowering before | 1, Limit switches 13LS-1415- ' 1. Adjust locking bar limit switches to operate

all locking bars have retracted, Plat- 15LS~16LS not adjusted prop- ~at both limits of locking bar travel,
form lowers onte bars that have not erly., Switches do not open - .
retracted. - when locking bars engage,

30




TE FOILOWING CHART IS OUTLINED FOR TRGUBLE IN "CONSOLE UP' OPEZRATION _
REMEDIES '

TROUBLE PO3SIBLE CAUSES

NOTE: All malfunctions listed in "Doors
G’pe':nﬁ and "Elevator Up" charts apply to
"Console Up" operation, The few mal-
functions listed here.are peculiar to
1C~nsole" operation alone where coupling

two operations automatically occurs.

I Doors open completely and elevator 1. S6 valve - mechanical failure. ' 1, Disassemble S6 valve and clean thoroughly. Re-
begins to rise. Pressure relief | - place any woIn, bentor broken components, Re—
valve opens on #1 pump and continues _ | aasemble adjust and test,

to chatter, | o _
2. Check valve sticking closed, 2, Eliminate the possibility of S6 valve failure or
. maladjustment (Remove piston and pilot assembly

s f necessary). Check pressure on gauge with #2
pump and motor de-energized and #1 motor running.,

3. Faulty or grounded coll on s6 valve. 3, Check continuity thru S6 coil (at the coil).
| ., Disconnect line 40 at the terminal strip and make
an insulation resistance test. (This will test S5,
S6 and SAl coils aimultaneously). If insulation
resistance is below 100,000 ohms the ground will
have to be eliminmated.

2TR1 contacts are not holcling the #1 1. Adjust 2TR1 operatdng linkage to operate switch
motor circuit energized when 1CR within the timing stroke. S |

drops out and 3CR picks up.

LI When the doors reach the fully | :
open position the #1 motor stops
for an instant and then starts

again,
2. Disconnect lines 17 and 86 and operate micro awiteh -

5. Faulty micro switch. -
manually while checking for proper operation with
an ohmeter, -

31
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TROUBLE PO3SSIRLE CAUSES Lo DIES
. . & T e o r———————————— e | i e sttt s S ,__—_—___—_______—-——————-———_-"‘-—_—' - U — . & 8 il
1T (Cont'd) ,' |
17 #2 motor does not start: | 3, 2TR coil open or bumed out. 3. Check continulty thru 2TR coll,
| Terminals 93 to 29. (Disconnect ceil at terminal
93 for this test.) '
L. '7CR6 contacts not closed. ' .. Check for voltage across 7CR6 contacts (circuit
energized), teminals 62 to 93. -
Voltage at these terminals indicates open contacts,
11T M evator raises above locking bars, 1., 2TRl contacts are not opening 1. Readjust 2TRL operating linkage so contacts will
bars engage and elevator levels, As vhen 2TR is de-energlzed. open when 2TR relay is de-energlzed,

soon as it touches the bars it raises
arain, reaches the top of its stroke
and again levels, This cont:nues

until the launcher reaches the fully

erected position.

Check that the following connections correspond:

IV La ncher begins erecting before the 1. Lawncher interlock with doors wired 1,
doors are completely open. incorrectly. - Terminal Douglas Conductor
| | | 30 1087D
31 1088B
2. Miasile Hydraulics tumed on. 2, If missile hydraulics are tumea on during console
operation, elevator action will stop and launcher
will begin erecting.
v Launcher does not stop erecting 1. Tlauncher interlock with doors wired 1. Check that the followingy connections correspond:?
when "STOP" mutton is depressed and incorrectly, - | Terminal Douglas Conductor
held. | 30 1087D
| | 31 10888

3 2.
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TROUBLE | POSSIHLE CAUSES REMEDIES
v (Cont 1q) - 2. Short circuit in lines to launcher, 2. Disconnect wires at teminals 30 &d 31, Check
| ' " continuity at these termminals. (There should be
no continuity at these points, )
VI No response when launcher elevations 1. Open cmntacts in control circuit, 1. See that the following is accomolished:
switch is moved to "UPH™ position,

a. OSelector switch at Master Station on "Console",
b, 400 cycle power supply is on,

¢c. D,C, power to launcher is on”,

d. Launcher rail limit switches closed (2 switches
e, Missile Hydraulies "OFF", |

2. Selector switch or associated wiring 2. Check continuity thru switch and wiring at control
_ faulty., e cabinet, terminals 17 to 174, '

ViI #1 Motor starts and elevator begins L. 2TRl contacts did not open when 2TR was 1. Adjust 2TR1 operating linkage to operate switch
rising as soon as s:lector switch - de-enszrglzed. Operating linkage out of within the timing stroke rather than at the very
is moved to "Console" pesition. ad jus tment, beginning of the stroke, |

(Doors remain closed and elevator
continuss to rise.) .

33
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TROU ELE

NOTE: A1l malfunctions in "Elevator Down®
and "Doors Close" apply to "Console Down ¥
ope ration, The few malfunctions listed
here are pecﬂiar to "Consolse" operation

alone where coupling two operations occurs

automatically,

Li Elevator rises off locking bars,
locking bars retract and elevator
1owers but #1 motor stops for an in-
stant as elevator nears pedestals,
then restarts,

11 Doors bezin closin- before launcher
reaches horizontal position.

111 Launcher does not stop when "STOP"
wmttan 1s depressed and held,

oy o - -

il § iy W LI

POSSIBLE CAUSES

181S was contacted before 2115 was
operated.

Jumper wire between terminals Ly and
LLA, .

Laurc her limit switch connected in-
correctly in relay control cabinet.

Launcher l1imit switch stuck in the oper-
ated position. '

Launcher interlock with doors wired in-
correctly.

3%
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T'HE FOLLOWING CHART IS OUTLINED FOR TROUBLE IN "CONSOLE DOWN' OPERATION
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© REMEDIES

Adjust 211S to allow it to operate before 18L5

F

operates when elevator is lowering,

Remove jumper wire,
Check with Douglas publications for correct
wiring o Cutler-Hammer control systen,

Correct deficiency and lubricate switch with o
DC-4 Silicone grease, |

Check that the following comnections correspond:

Teminal Dogilaa Conductor ©

C B oY ol et
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IV

TRGUBLE

(Cont td)

No response when launcher
elevation switch is moved to
"UP" position.

2,

1,

2.

PO3SIBLE CAUSES

Short circuit in lines to launcher.

Circuit is not completed to control

circult,

Selector switch or assoclated wiring

- faulty.,

35
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- "Console Down" Operation

REMEDIES

2, Disconnect wires at terminals 30 and 31. Check
cocntinuity at these terminals,
(There should be no continuity at these points).

1, See that the following 1is accomplished: _
a, JSelector switch at Master Station on "Console".
b, 400 cycle power supply is on. |
¢. D.C, power to launcher "On",
d. Launcher rail limit switches closed (2 switches),
e, Missile Hydraulics "QOFF", o

2, .Check cont inuity thru switch and wiring at control
cabinet, terminals 17 to 17A,
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: FOLLOWING CHART IS OUTLINED FOR TROUELE IN CIFCUIT RELAYS
REMEDIES

1. HRemove movable ccntact assembly and inspect
to see th:t components have not been bent or

TH.

POSSIBLE CAUSES

—

TROUELE

I U
1. Contacts or contact spring plate out of

Contacts will not operate and remaln
in their normal position or make no place,
contact at all. | demaged, Re-install, meking sure contacts make
| and break properly before imstalling insulating
cover,

2. Be sure that insulating cover is under latches

2. Insulatin- cover rot instal led correctly.
.- & pushed back far enough to slip into place.

3. Contact bar vin not engz 7ing amature . Upon reassecbly, operate relay manually to in-
lever, sure that pin on contact bar has engaged armsature
lever correctly and relay operates freely.

\.4

Relay chatters or hums loudly when 1. Dirt, rust or foreign matter in air gap 1. Reanove armature assembly. Rumove any rust or
energized, between armature and pole piece. foreign matter from pole pieces end amature. |
| | | Reassemble and test, e

2. Broken shading coil. 2. Remove armature assewbly and inspect snading coil
~ | o ~for a break or crack. Remove faulty shading coll

and replace,




THE FOLLONING CHART IS OUTLINED FOR TROUBLE IN TIMING RELAYS

& < »

II

III

1V

TROUBLE

Timing period is inoonsistant. Timing
period increases but never is less
than what relay is adjusted for,

Relay camnot be adjusted to give
ay time delay. OSwitches operate as
soon as relay is energized,

Timing stroke can be adjws ted to

glve normal time delay before switches
operate, but relay does not have the
instantaneous reset feature; diaphram
is very slow returmning to its nomal
position, or may not reset at all,

Diaphram returns to its normal posi-
tion but switches do not reset, |

POSSIBLE CAI.BES_

Dirt, dust or moisture in micrometex
adjusting screw orfice,

Check valve sticking in the open posi-
tion, Dirt, must or corrosion in check

valve of diaphram,

Ruptured diaphram,

Check valve sticking in the closed
nosition. Dirt, rust or corrosion in
check valve of dianhram,

Operating linkage out of adjustment,

37

~ REMEDIES

Remove diaphram cover and disassembly timing
adjusting screw components. Clean orfices, adjust-
ing serew and fricitdon oring with safety solvent.
Wipe clean and dry thoroughly., Reassemble, ad-
just and test, (Use no lubricant on any part of
timing relay.)

Remove diaphrawm and check valve assembly, Wash in
safety solvent, Dry thoroughly with low pressure
compressed air, Reassenble, adjust and test,
(Use no lubricant on any part of timing relay. )

Remove timing relay:; diaassemblﬂ_; reple.ce dia-
phram assembly; assemble adjust and test,

Remove diaphram ard check valve asserhly, Wash
in safety solvent, Dry thoroughly with low pres-
sure compressed air, Reasserble, aijust and test,
(Use no lubricant on any part of timing 'rel'ay.)

Note: If relay does not operate properly after

cleaning check valve assembly the dia-
phram must be replaced, | |

Ad just ope:ating linkagé to activate switch
within the timed stroke.
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171

IV

TROUBLE

Limit switch remains in the operated
pos ition,

Limit switch is not being operated,
Contacts remain in their nomal

nosition,

Switch does not have "snap"’ action

on "make" and "break" of contacts,
(Only one Pair of contacts may be
operating, )

Limit switch has no ontrol over the
circuit; circuit camot be opened,

PO3SIBLE CAUSES

Actuating assembly birding (was once
forced beyond the normal limit of travel,)

Screw that holds key-pin washer loosens
to the point where am cannot actuate

the switch,

“Accumulstion o f moisture or water in

switch at one time,

Water in limit sdtch enclosure shorting
out the contacts.

Wires to limit switches ‘“grounded" or
"shorted" because flexible conduit comes
out of its fitting and cuts thru the
insula tion on the cornductors.

38

THE FOLLOWING CHART IS OUTLINED FOR TROUBLE WITH LIMIT SWITCHES

1.

REMEDI ES

kemove operating head, disassemble, and clean
thoroughly with safety solvent., Remove any burrs
from bearing surface of bearing block, shaft assem-
bly and stops, Lubricate all bearing surfaces
with a light coating of 130AA lubriplate.
Raa.ssemble adjust and test,

Adjmt the lever amm to its proper position;
install key-pin washer and retaining SCrow;

~tighten securely.

Remove movable contact assembly and dry a.]_'l. com~ ..
ponents of switch thoroughly with compressed. air,:*

Lubricate all bearing sarfaces and pivot points .
with light machine oll, Reassemble and test, -

Rewove moveahle contact assembly and dry all
components of switch thoroughly with compressed

~air. Iubricate all bearing surfaces and pivot

points with light macnine oll., Reassemble and
test, Investigage conduilt and fittings to de-
temine where water entered piping., Eliminate

Re-insulate wires, Replace if they have been
nicked or weakened., Install flexible condudt in

fitting and tighten securely,

"11-
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THE FOLLOWING CHART IS OUTLINED FOR TROUELE WITH TWO-WAY SOLENOID VALVES

TROU BLE - ' _ POSSIELE CAUSES , REMEDIES
I Erratic valve action (speed of open- 1, Ioose disc screw.

l. Tighten securely, (use as a tool for tightening:
ing and closing inconsistant),

Flat Steel Stock 6 x 13" x 3/32")

2. Dirt in valve. 2. Disassemble and clean throughly.
3. Piston rings aligned, allowing pressure 3. Upon reassembly of valve, make sure the piston

to by-pass, ring openings are staggered about t he cireumference
and work freely in their grooves.

h. Armature birding on shaft of pilot valve 4. Be sure the amature (sliding, fluted metal slug)
assembly. slides freely on pilot valve assemhly),

11 Valve adjustment v.ery dritical. L Péened pilot valve seat st:reﬁ. 1. Replace with stainless steel type.

2, Piston rings aligned, allowing pressure 2. Upon reassembly of valve, make sure the piston
to by-pass, ring openings are staggered about the c rcumference

and work freely in their grooves,

I1I Valve will not Dpeh- 1, Cap on pilot valve assembly bioken off. 1. Replace pilot valve assembly,
(Nomsl 1y closed valves only),

2. Amature bimling on shaft of pilet valve 2., Replace pilot valve assembly,
assemhly, | ' -

3. Pllot adjusvacle orfice open too wide., = 3, Adjust valve according to recommended procedure.
(Beyond operating range of valve.) -

IV Valve will not close. 1. Bent pllot valve «ssembly, (Normally 1. Replace seat screw with stuirless steel t;}.*pé and
| | , | Open valves only, ) | replace pilot valve assembly,

39
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_2-Way Solenoid Valves
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TROUBLE POSSIBLE CAUSES REMEDTES
IV (Cont!d) 2. Bent pilot valve spring. (Normmally Open 2. Replace spring. Be sure the spring is installed
valves only.) | | over the shoulder or guldes when reassarbling valve,
3. Gﬁida's on stainless steel seal screw 3, Replace seal screw.
| bent,
‘ | ’“ o Bent housing on cylinder cap. L, Straighten if possible or replace cylinder cap.
v Valve will not hold pressure, | 1., Ruptured disec. 1. Replace disc.

2, Piston rings aligned, a.llow:mg pressure 2, Upon reassembly of valve, make sure the piston
ring openings are staggered about the circum-

to by-pass.
- ference and work freely in thelr grooves,

Vi Val ve cannot be adjusted to open 1. Adjusting screw nov closing off pilot 1, Replace pilot adjusting screw,

wide enough; even vhen adjusting orfice enough.
screw is seated, ]
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THE FOLLOWING CHART IS QUTLINRD FOR TROUBLE WITH 4-WAY VALVES

Lo i

TROUBLE

Valve does not shift when energized,
(Pressure relief valve opens in the

~ case of door operation.,)

011l leaks from solenoid housing.,

L,
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POSSIBLE CAUSES

e L e I L

Dirt in pilot assemhly.
Displscad "O" ring on pilot spool.

Coll grounded; "Leaking'" voltage to
grourd,

Low cont ol voltage,

Drain lines clogged or closed off.

Coil will not overcame pilot valve spring
tension,

Faulty "O" ring on pilot spool,

41
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REMEDI &5

— i PR & ¢ Ty e S

Remove pilot assembly. Disassemble, clean and
flush, |

Replace "O" ring seal,

Disconnect coil at terminal block in control relay
cabinet and make insulation resistance test from

this wire to ground,

Coil Terminal
S1A 38A
S1B 39
S2A - L2
S2B L3

Check that control voltage is a minimum of 110
volts at terminals 311 and 3L2 in control relay

cabinst.

Check that the valves on the drain lines are wide
open md lines are free of any restricition,

If control voltage is 110 volts or higher at 3Ll
and 312 teminals and all other causes have been
eliminated, the spring above the pilot spool may
be shortened; but not more than one spiral.

Remove pilot assembly, Disassemble, clean and
flush, Replace "O" ring seal, Reassemble and

test,

é




