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TO ADJUBT STEPS & TRAP DOOR:

DISCONNECT OPERATING ARM BETWEEN STEFP AND TRAP DOOR
AT TRAP DOOR.

LOOSEN LOCKING CAP SCREWS,

AD)UST STEP FLUSH WITH SIDE SKIRT, AND EN CONTACT
WITH TEAP DOOR WITH THE FOUR ADJUBTING BOLTS AT
EACH PIVOT, FOR LATERAL WMOVEMENT USE THE STAGGERED
HOLES IN BTEEL PIVOT PIN.

ROCK BTEPS IN ALL DIRECTIONS TO CHECE FOR BEARING
WEAR .

e

STEEL FIVOT PIN

Figure 142
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LOCEING CAP BCREWS

ADJUSTING SWIVEL JOINT
BOLTS

—{:}q__%.ﬂmﬂﬁn HOLES
—— % ]
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ADJUST TRAP DOOR

(A) REMOVE COVER PLATE FROM TRAP DOOR PIVOT ASSEMBLY.
(B) RE-CONNECT QPERATING ARM BETWEEN STEP AND TRAP DOOR.
(C) § FIG.I43-A ayp BY TRIAL ADJUST PIVOT BLOCK TC PRO-
FER POSITION TO ELIMINATE EXCESS MOVEMENT
OF OPERATING ARM AND YET HAVE NO STRAIN OR
BINDING ACTION.
(Dy PROPER SEATING OF TRAP DDOR AJAINST FOLDING STEP
WITHOUT STRAIN IS VERY IMPORTANT.
(E) DISCONNECT ARM = APFLY COVER PLATE AND
RE-CONNECT ARM.
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Fipure 143

TRAP DOOR LQCK peEsigH H

gy NAME OF PART PART No | Y0
| cAasE 454 1
2z | BovLT 4%5-17 1
3 | STARTER 45-16 i
4 | LEVER 45-13 I
5 | PN 44-80 !
& | BOLT RIWVET M-2004 | |

7 | LEVER RIVET M-2053 \
8 | BOLT SPRING M-200% | |
= LEVER SPRING mM-2006 i
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NATIONAL PNEUMATIC ELECTRIC DOOR CLOSER

MHJTK_H oF H?Cfﬂ:'#ﬁﬂ? The equipment consists of an operator engine pressure and exhaust eleg--
tromagnetic valves. time delay relay door reversing switch, door reversing cut-out switch, door
latch switch, porter’s door switch and emergency door closing cylinder.

(n these cars there are three types of National Pneumatic Flectric Door closers. All
parts on these closers are interchangeable with the exception of the mounting base and the gear
segments. Hecause of this a cemplete unit is not interchanzeable with a unit of a different model

number,

The door is attached to two short shafts. one at the top and one at the bottom. The bot-
tom shaft is pivoted in a bearing and it merely guides the door. The top shaft by which the door is
hung extends into the compartment above the door. The engine is connected to the top shaft through
gear segments and the movement of the engine piston rotates the door through an arc of about 90°

to open and close.

OPERATCR ENGINE (FERATICN The piston assembly of the operator engine has two different diameters,
and fits into piston chambers of corr=sponding size. See Figure 144. As the pistons have different
areas, when air pressure is present in both chambers the piston with the larger area exerts the
greater force and overcomes the lesser oppising force of the smaller piston. Therefore. the piston
assembly moves outward, closing the door.

When the control circuit energizes che exhaust-type magnet valve of the door operator
this magnet valve exhausts the air pressure from the larger cylinder of the operator engine. With
the larger cylinder open to exhmust the constant pressure entering the engine at the center port
moves the piston assembly inward thus opening the door.

To prevent the deor from slamming open a cushioning device is incorporated in the en-
gine. As the door opens the piston moves rapidly inward untif the seal on the end of the cushion-
ing plunger contacts the end of the large :y?inder and clozes the free exhaust port. The remainder
of the air pressure in the cylinder is then exhauszted through a small orifice in the cushioning
plug. As the Eistnn continues its stroke an  Air Cachion ' is built up which retards the engine
speed and cushions the final movement of the door.

The door operator engine incorporates a ccnstant speed feature. If the door is obstruc-
ted or held while opening air continues exhausting from the large cylinder of the engine. To re-
plenish the air leaving the large cylinder and thus maintain an air cushion so that the door when
released, will open at normal speed compressed zir from the center port of the engine flows comns-
tantly into the plunger assembly and passes out into “he large cylinder chamber through openings in

the cushioning plunger.

To close the door, the control circuit de-energizes the exhaust type magnet valve of the
door operator which then admits air pressure to the large cylinder of the operator engine. This
causes the piston assembly in the engine to move outward forcing the constant line pressure pres-
ent in the small piston chamber back into the air supply line. Just before the piston assembly
reaches the end of the stroke in this direction the air pressure which " builds up " in the smal-
ler eylinder retards the piston movement and cushions the final movement of the door. Figure 145
shows relation of operater engine to emergency cylinder.

SETTING UP THE DOOR FCR AUTOMATIC OPERATION: With the porter’'s switch in the “ Antomatic '’
position, a circuit is completed to the coil of the pressure magnet valve, which valves air pres-
sure to and through the exhaust magnet valve into the =nd port of the engine, to the center port
of the engine, and to the emergency cylinder making the eguipment operative. The door is closed
and the piston of the emergency cylinder is held inward where it does not affect the automatic

operation of the door,

The wiring as shown on Figures under ~How it operates.” are only for explanatory pur-
poses, Wiring diagrams for these cars are shown on Figures 146 and 147. Complete wiring and piping
diagram is shown on Figure 148 and 149. Beducing valve shown in Figure 150 operates the same as

-the reducing portion of the A 1 A governor reducer valve explained in the water system.

N.H,



C-7039
C-8429
C-8438
C-8441
C-8442
C-B&45
C-Bads
C-8647
C-8803

Gasket

Cylinder

Piston Center
Gasket

Felt Lubricating Ring
Cup Follower

Cup Expander

Cup Expoander

Cup Washer

w\\ﬂ.\.&\\\\\\\lm\‘“ T
p 7

C-11330

Figure 144
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C-18691
C-T03% C-18692

END DOOR OPERATOR ENGINE

PART LIST

C-8804
C-8805
C.8806
C.92831
C-11275 Stud
C-11320 Cup
11330 Cup

C.
c.
C.

TO GEAR SEGMENT
AT DOOR SHAFT

11345
13225

Felt Lubricating Ring
Gashet

Lock Mut

Plunger Spring

Gasket
Bushing

C-13421 Cushion Seal
C-18487 Piston

C-18488 Follower

C-1848% Cylinder Cap
C-18491 Cushion Plug
C-18492 Screw

C-18493 5eal Retainer
C-186%94 Cushioning Plunger
C-19859 Washer

CONNECTING ROD IN DOOR-OPEN POSITION

POSITION OF CLEVIS PIN WITH AIR ON
EMERGENCY DOOR-CLOSING CYLINDER

OPERATOR EMNGINE

34

(£ ) CONNECTING ROD-Y

EMERGENCY DOOR-CLOSING CYLINDER

Figure 145
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TIME DELAY EELAY
FRESEURE TYPE
MAGNET YALYVE
PORTER'S DOOR SWITCH “k OPEN a /nnnn LATCH SWITCH 2 BATTERY -

BATTEEY + ) MAN

M2

i
' a P',,--'I-KH.&UST TYPE

MAGNET VALVE
4 Ml

\nu DELAY RELAY

| &-

DOOR EREVERSING
= SWITCH
CUT=-0UT T MICRO SWITCH

NOTE: DIAGRAM SHOWN WITH INCLOSED POSITION DELAY STARTS ON DOOR REVERSING

LATCH OR REVERSE SWITCH CONTACT. WHEN THE DOOR LEAVES
THE JAMB THE CONTACTS OF THE DOOR REVERSING SWITCH
OPEN AND THE CONTACTS OF THE DOOR REVERSING CUT-OUT Figure 146

SWITCH CLOSE,
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PORTER'S DOOR SWITC
_ -3 POSITION TOGGLE SWITCH

0 -#— REMAIN OPEN
o :

)& NANUAL

N « wmo

TEEMTNAL BEA.RII

. REVEREING
CUT-OUT, srﬂﬂ:a

‘5 MICRO:. BWITCH
DOOR REVERSING

DOOR !Eﬂ'l\(:b . ke | .- ' . I | : :

EXHAUST TYPE
MAGNET VALVE

DOOR LATCH snm:u/ ; z i :
™ & ¥ L 1
e ' PRESSURE TYPE MAGNET
VALVE

NOTE: DIAGRAM €HOWN WITH INCLOSED POSITION DELAY
STARTS ON LATCH OR REVERSE SWITCH CONTACT.
WHEN THE DOOR LEAVES THE JAMB THE CONTACTS
OF THE DOOR REVERSING EWITCH OPEN AND THE
CONTACTS OF THE DOOR REVERSING CUT-OUT
EWITCH € LOSE | Figure 147
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- Figure 148

PIPING AND WIRING DIAGRAM

END DOOR OFERATOR

Lo Svvan wl Dooe Cirosco Fhacrod

qﬁm.z wire

Magwer Faive
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N A-1 REDUCING VALVE SET AT 80 POUNDS.

AIR STRAINER
AIR COCE

o

AIR STRAINER

PREESURE MAGNET VALVE
SPEED ADJ. FITTING

L™

==  FROM AIR TRAINLINE

CONSTANT SPEED

DIFF. ENGINE
EXHAUST MAGNET VALVE

FIXED CHOEE
EPRING RETURN ENGINE (EMERGENCY)

PIPING DIAGRAM
Figure 149

STRAINERS FILLED WITH
HAIR NOSS
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N-1-A REDUCING VALVE

Figure 150
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Pe. No. Rel. No. Pe. No. Ref. No.
520445 Reducing Valve Portion, Complete 526345 41 Diaphragm Follower
528352 2  Pipe Bracket (includes two of 3) 526480 42  Exhauost Valve Seat Nut
506967 3  3¢"x214" Reducing Valve Body Stud 526348 43 Spring Housing (includes 45)
526874 18 ﬁ-““ﬁf‘:ﬂ (includes two SERNES 4B Adymise ey
533084 22 & "x1Y4" Spring Housing Stud and *326740 47  Diaphragm Spring
Nut {2 Req'd) 327002 58 Mounting Bracket
526835 24  Filter (2 Req'd) 03830 68 3¢ Fiting and Mounting Bracket
00458 27  Filter Gazket (2 Req'd) Gasket (4 Req'd)
533085 28 4 "x13¢" Spring Housing Bolt and 3207 T2 3g"x14" Wabeotite Fitting and
Nut (2 Req'd) Mounting Bracket Ca (2
520162 29  Filter Retaining Ring (2 Req'd) Reqd for Pe. No. 5 ‘1 Req'd
526875 Inlet and Exhaust Valve Unit, Com- for 536120)
plete (includes 31, 34, 36 and two 6897 T2  35"x174" Wabcotite Offset Elbow and
of 35) Mounting Bracket Cap Serew (for
527711 31 Inlet Valve Seat %P'-‘- No. 536120)
*80554 34 Inlet Valve Spring 515956 76 ~ Wabcotite Sweat Fitting for 14~
531868 356 34" O.D. Seal Wabco Packing Ring EDN GQ%TUE (ﬂhﬂqd ]?m‘
Gk Ny SIS T8 % Wabeotits LE. O
, . . * Wabcotite L.H. Offset Elbow
526342 36 In}t‘l Valve SDI“IIIE Hﬂuﬂ'ﬁﬂg Sweat, Fit-tiﬂ$ for }ér 0.0, Cﬂppe]'
526344 37  Dirt Protector Tube (2 Req'd for Pe. No. 538120)
*516445 a8 Exhaust Valve Spring TOTR 79 o1 F TR . g g n
; ; 34"x1" Wabcotite Fitting Cap Screw
526876 iphragm with Exhaust Valve Seat (2 'd for Pe. No. 520054;
(includes 39, 40, 41 and 42) Req'd for Pe. No. 536120)
526487 89 Exhaust Valve Seat 3207 79  3¢"x114" Wabeotite Offset Elbow
526346 40 Diaphregm Long Cap Serew, for Pe. No. 536120
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HERE'S HOW IT OPERATES

— indicates air pressure

— indicates exhausting air

oy _—PORTERS DOOR SWITCH "
EnDDOOR 0BE RATOR ENGINE ExHausT—
ey e, DOOR LATCH ACTUATED

— 15 TR The switch of the time delay relay is o double
s pole, double throw toggle switch, which is normally
) in the position shown in figure A. When the door
handle or push bor is actuated to withdrow the
lateh, the micro switch in the door lock momentarily
compleles a circuit to the coil of the time delay
" FMERGENCY DooR CLOSING CYLINDER relay across its lower set of contacts. The toggle
Tic DeLAY RELAY Y PR 5S5URE TYRE MAGNET VBLVE switch of the relay then opens ils lower contacls
L ond closes its upper contacts, as shown in figure B.

A DooR LATCH SWITTH— I’T-.i.f

i

DOOR OPENING

With the time delay relay contacts in the
position shown in figure B, the circuit to the relay
coil has been opened and o circuit is completed
across the upper set of relay contacts to the coil
of the exhaust type magnet valve. The time delay
starts when the relay coil is de-energized, and it
is wsually set to hold the exhaust type mognet
valve energized for about four seconds. While
the exhoust type magnet valve is energized, it ex-
hausts the air pressure from the end port of the
end door operator engine and the pressure enter-
ing the center port moves the operator piston
inward in the door opening direction.

- —PORTERS DOOR SWITCH

P

Ae=r
+ END DooR OPERATOR ENGINE ExmALET -
Dok REVERSING LUTOUTSWITCH —, | Y FXHALST TYPE MAGNE T eV E ,.ﬂ?
DooR REVERSING SIWITCH-— \ : g

 EWERGENCY DooR CLOSING CYLINDER
PRE SSLIRE TVPE MAGHET \JALVE ——

Dok LATCHSWITCH ——i;_ﬂ
Bl

—PORTERS DOORSMITCH
i EMDDOCROPERATOR ENGINE DHALST—
DR REVERGING (LT CUT SMTCH i EXHALST TYPE MACHET VALVE —. y
DoDRREVERSMGIMTCH 5 /

= : | =

ALETN

/ToPDooRSHET EMERGENCY DOORCLOSINGCYUNDER

e
r 133

/ Reip b
Parssunt Tret MAGNETVAVE —

DOOR CLOSING

When the door reaches the fully open position
* I ond at the expiration of the time at which the
time delay relay is sel, the relay de-energizes the
exhaust type magnet valve and the door closes.

LTivee Devay ReLay
C

1
Dook LATCHSWITCH —an
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