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THE N.P. Automatic End Door Operators make
as walking from room to room in your home. P
There are no obstacles to free passenger movement — no stubborn end doors to dispute passage or
ruffle tempers. The doors open of a touch — and close automatically.

Completely safe, the N.P. Automatic End

a stroll through the entire length of a train as easy
rogress from car to car is effortless and a pleasure.

Door Operator re-opens the door if it is obstructed

while closing. When the obstruction is removed, the door automatically closes and the action of the

door is cushioned to prevent slamming.

Here is a convenience that every passenger
N.P. Autematic End Door Operators are being i

appreciates. Built for either swinging or sliding door [
nstalled by leading railroads as rapidly as possible..

In fact, there are approximately 3485 N.P. Automatic End Door Operators in service or on order as of -

May 1, 1950.

DESCRIPTION OF EQUIPMENT (Swing Door)

The door operoting equipment is mounted on a base
plate, ready for installation in the compartment over the
door. This equipment consists of the End Door Operator
Engine, Pressure and Exhaust type Magnet Valves, a
Time Delay Relay, o Door Reversing Switch, a Door Re-
versing Cut-Out Switch, and an Emergency Door Closing
Cylinder.

The door is attached to twe short shafts, ene ot the
top and one at the bottom. The bottom shaft is pivoted
in a bearing and it merely guides the door. The top
shaft, by which the door is hung, extends into the com-

partment above the door. The End Door Operater Engine |

is connected to the top door shafl through gear segments
and the movement of the engine piston rototes the door
shaft through on arc of about 207 to open ond close
the door.

A Micra Switch which initiates the opening move-

HERE'S HOW

B Red — indicates air pressure

Figure 1 — DOOR LATCH ACTUATED

The switch of the time delay relay is a double
poie, douhle throw togale switch, which is normally
in the pasition shown in figure 1. When the door
handle or push bar is actuated to withdraw the
latch, the micro switch in the door lock momentarily
completes @ circuit 1o the coil of the time delay
reloy ocress its lower set of contacts. The toggle
switch of the relay then opens its lower contacts
and closes its upper contacts, as shown in figure 2.

ment of the door is located in the door lock and cctuated
by the movement of the deor handle or push bar,

A three position Porter's Door Switch permits setting
the door [1) to operate automatically, [2) fo remain open
{3] to be operated maonually. '

SETTING UP THE DOOR FOR
AUTOMATIC OPERATION

With the switch on the car switch panel closed and
the porter's door switch in the "Autematic’’ position, a
circuit is completed to the eoil of the pressure type magnet
valve, which then valves air pressure to and through the
exhaust type magnet valve into the end port of the aperater
engine, to the center port of the operater engine and to
the emergency door closing cylinder, making the equip-
ment aperative. The door is closed and the piston of the
emergency door closing cylinder is held outward where
it does not offect the automatic operation of the deer.

IT OPERATES

Yellow — indicates exhausting air
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position shown in figure 2, the circuit to the relay
coil has been opened and a circuit is completed
acrass 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 vsually set to hold the exhoust type magnet
valve energized for about four seconds, While
the exhaust type mognet valve is energized, it ex-

hausts the air pressure from the end peort of the
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end door operatar engine and the pressure enter-
ing the center port moves the operator piston
inward in the door opening direction.
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Figure 3 — DOOR CLOSING

When the door reaches the fully open position
and at the expiration of the fime ot which the
time delay relay is set, the relay de-energizes the
exhaust type mognet valve and the door closes.
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Figure 4 — DOOR CLOSED s

Air pressure valved into the end port of the
end door operotor engine by the exhaust type
magnet valve moves the engine piston completely
out to the door closed position.

The door reversing cut-out swilch opens the
circuit to the door reversing switch when the door
enters the door jam, which cuts out the reversing
feature, The full power of the end door operator
engine is then ovailable to completely and posi-

. fively close the door,

Figure 5— DOOR REVERSES

If the door is ohstructed while clasing, the end
door operator engine builds up o pressure of 12
to 15 pounds of the door against the obstruction,
which compresses o spring in the operator con-
necting red and momentarily eloses the door revers-
ing switch. The door reversing switch momentarily
completes o circuit to the coil of the time delay
reloy across its lower set of contacts, cousing the
togale switch of the reloy to open its lower con-
tacts and close its vpper contacts, completing a
circuif to the exhaust type magnet valve. The door
then re-opens and the sequence shown by figures
2, 3 and 4 is repeated,
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OPERATION WITHOUT ELECTRIC POWER

If a foilure of electric power occurs, the coil of the
pressure type magnet valve is de-energized and the opera-
tion of the door is the sume as when the porter’s daor
switch is placed in the “manual’ position,

OPERATION WITHOUT AIR PRESSURE

In the event of a failure of air pressure, the piston
in the emergency deor closing cylinder moves to the door
closed position and the operation of the door is the same
as when the porter's door switch is placed in the “manual”
position.

THE National Pneumatic Company originated
power door operating equipment for mass trans-
portation and it has specialized in the design and
production of this type of equipment since 1904.

Originally installed on elevated railway
cars, the advantages of N.P. power door opera-
tion soon resulted in its adoption for street cars,
subway cars, buses and trolley buses. National
Prneumatic door operating and control equipment
is generally regarded as standard by the transit
industry, and thousands of transit vehicles through-

Figure 6 — SETTING THE DOOR
TO REMAIN OPEN

By sefting the Porter’'s Door Switch in the
“remain open’' position, the exhoust type magnet
valve is energized, which exhausts air pressure
from the end port of the end door operater en-
gine, opening the door. The exhaust type magnet
valve remains energized and the door remains open
until the setting of the parter's door switch is
changed,

Figure 7 — MANUAL OPERATION

Placing the porter's door switch in the
"maonual" position, de-energizes the coil of the
pressure type magnet valve, which then shuts off air
pressure to the door eoperating equipment and
exhausts the pressure from it. The spring in the
emergency door closing cylinder then moves its
piston inward, pushing the crosshead of the emer-
gency door closing cylinder against the shoulder
of the connecting rod and moving the piston of
the end door operator engine to the doaor closed
position. In order to open the door, it is then
necessary to push it ogaoinst the pressure of the
spring in the emergency door closing cylinder.
When the door is released, the spring in the cylin-
der closes the door. The action under this condition
is similar to that of the erdinary door check.

SLIDING DOORS

The M.P. Avtomatic End Door Operating
equipment for sliding doors is comparable in every
respect with the equipment for operating swing-
ing doors. It incorporates the same baosic advan-
tages of effortless aspening, automalic closing, and
automatic reversal of the closing deer if it is
obstructed,

out the world are equipped with National Pnes —
matic Door Control.

The N.P. Automatic End Door Operators are
the result of about fifteen years of experimenta-
tion and research in close collaboration with some
of the foremost American railroods. These de-
vices have been tried and proved in actual service
and the list of railroads that have specified them
for their new cars, is ample testimony as to their
effectiveness in helping to increase passenger
revenue by increasing passenger comfort.

NATIONAL PNEUMATIC €O., INC.

New York
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DooRr LOCK SWITCH

Door Lock SWITCH

AND PLus 31DE oF PORTER'S SWITCH

"REMAIN OPEN" FEED FROM PORTER'S SWITCH

NOTE:—Door Locks are not furnished by the National Pneumatic Co., Inc. Insiructions covering
adjustment of locks should be obtained from the lock manufacturer.

Adjustment Instructions
Door Shaft Nuts

The two jom nuts at the top of the top door shaft must be
adjusted to raise or lower the door until there iz adequate
clearance at both the top and bottom of the door, after which
the jom nuts must be pulled tight to maintain the adjustment.

B Operator Connecting Rods

Before making adjustment "'B", back striker "I'' as far from
micro switch as possible. With air on and perter's door switch
in cutomatic position, adjust operator connecting rod with
turnbuckle “B” so the nut on the operator pisten is {lush with

THIS SURFACE OF NUT TO BE
. FLUSH WITH END OF CYLINDER:

FIGURE 1§

the end of the cylinder as shown in figure 1. Then re-aodjust
striker in gccordance with instruction “D.

Emergency Door Closing Cylinder Gonnecting Rod

Before making adjustment "C", back striker "D" as far from
micro switch as possible. With air on and porter’s door switch
in the "remain open” position, adjust tumbuckle "C" so the
clevis pin just touches the end of the clevis slot. Then shorten
the connecting rod by 1% turns of turnbuckle "C". Re-adjust
striker in accordance with instruction “D".

Door Reversing Cut-Out Switch

With air on and porter's door switch in the “automatic™
position, screw striker "D toward the micro switch until the
switch plunger is compressed about ¥%". Then open the door,
hold o pencil or small screw driver blade acress the inside
frame of the door opening as shown in figure 2, and permit the
door to close against this object. Back striker "D slowly away
from the micro switch until the door reverses from this position.

| 53

FIGURE 2




As the adjustment of the Door Opening and Door Closing
Control Fittings is inlerdependent, the door cpening fitting
should always be adjusted before attempting to adjust the
door closing fitting. When combined governors and pressure
regulators are in the air feed line to the end door operators,
adjustments can be made at any train line pressure exceed-
ing the pressure at which the regulator iz set. When com-
bined governors and pressure regulators cre not in the air
feed line, all adjustments must be made ot the service train
line pressure.

Door Opening Control Fitting

With the door closed and latched, place the porter's door
switch in the "remain open” position. After about five seconds,
release the door latch. If the door has a tendency to slam
open, loosen the jam nut and turn the adjusting screw into the
door opening control fitting. If the door opens too slowly, back
the adjusting screw out of the fitting until the proper speed is
obtained. Then lock the adjusting screw in position with the
jom nuts. The recommended door opening speed is 3 to 3%
seconds.

Door Closing Control Fitting

Place the porter's door switch in the “remain open’ posi-
tion. Allow the door to remain cpen for about five seconds,
and then quickly place the porter's switch in the "automatic”
position. If the door has a tendency to slam closed, loosen the
jom nut ond turm the adjusting screw into the door closing
fitting. If the door closes too slowly, back the adjusting screw
out of the fitting until the proper speed is obtained. Then lock
the adjusting screw in position with the jom nut. The minimum
recommended door closing speed is 4 seconds.

Door Reversing Switch Striker

Adjust the switch striker so that with the door in the closed
position, and the porter's door switch in the "meanual” position,
there is 1/16" clearance between the swilch striker and the
micro switch plunger,

Time Delay Relay

Rotate the adjusting screw clockwise to increase the delay
and counterclockwise to decrease the delay. The usual setting
iz four io five secends from the time the laich is actuated until
the door starts to close.

NATIONAL PNEUMATIC CO., INC.

Mew York 125 Amarv 5t Boston 19, Mass.: Chicago
" Publication 1065-A

PRINTED IN U.S.A. B
THE PRINTMARK CO..—NEW YORK

1) Automatic End Door Operator
- Adjustment Check List

If door binds at top or bottom, follow instructions under ad-
jusiment "A",

“: with the porter's door switch in "moanual” position, the

? door does not close completely, check the door latch, the
door seals and the door for binding. If these are in good order,
follow instructions under adjustment “C".

If with the porter's door switch in “automatic” position, the

¥ door reverses at the door jam, check the latch for stick-
ing or interference and check the weather seals and door for
binding. If these are in good order, follow instructions under
adjustment "D".

lf with the porter's door switch in “automatic” position, the

¥ door does not open prompily when latch is actuated,
check position of latch and keeper and make adjustments in
accordance with lock instructions, which can be obtained from
the lock monufacturer.

" door opens too quickly or too slowly, follow instructions
under adjustment “E".

“: door closes too quickly or too slowly, follow instructions
under adjustment “F”.

If door reverses without coming against an obstruction, check

the door for binding. If door is free, follow instructions
under adjustment "G". This condition can also be caused by
the door closing too quickly which can be corrected by follow-
ing instructions under adjustment "F".

" obstructed door fails to reverse, follow instructions under
adjustment “D"” and "G".

If timing of the door from release of latch to start of closing
is incorrect, follow instructions under adjustment "H".

Mechanical Adjusiments A-B-C
Air Adjustments E-F _
Electrical Adjust s D-G-H
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MAGNET VALVES
(Pressure-Type)
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120 C-41950 C-43670

FIGURE 2

PART LIST

Part Mumbers of Magnet Valves are identical with the exception
of the eoils. For part numbers of Coils, and numbers of complete
magnet valves without brackets, (See Fig. 2).

C-4417 Spring C-11364 TPivol Screw
C-8920 Valve & Stem C-21642 Push Rod
C-10881 Plug C-2407T0 Bracket & Spring
C-10896 Coil Core C-24170 Armdture Lever

C-10905 Cap Nut C=44220 Valve Body & Seats
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MAGNET VALVES

(Pressure-Type)

General Description

Pressure-type Magnet Valves admit compressed aip
te ancther connected unit of equipment when the magnet
valve coil is energized; when this coil is de-energized,
air pressure is sealed off and the connected equipment
unit is free to exhavst to atmosphere.

The magnet wvalve should be mounted as near the
operated unit as pessible to avoid an operating time-lag.
Installation, in an upright position, must be made where
there is no danger of freezing any condensation that may
adhere to the valves or valve seats.

The magnet valves are compact and light in weight,
apd all working parts are non-corrasive,

Operation

Constant air pressure is supplied to the inlet port,
shown in Fig. 1. When the ceil is energized, magnetic
force draws the C-24170 armature lever dawnward, This
movement depresses the C-21642 push rad and seats it
in the upper valve seat. Simultanecusly, the lower valve
C-8920 is unseated, thus permitting air pressure to pass
through the magnel wvalve to the connected eéguipment
upit. While the c¢oil of the magnet wvalve remains encr-
gized, the magnet valve admits air pressure {o the con-
nected unit of equipment.

When the coil of the magnet wvalve is de-snergized,
the spring C-4417 returns the lower wvalve C-B920 with
the push rod C-21642 and armature lever C-24170 to
their upward positions, seating the lower wvalve and un-
seating the upper valve on the C-21642 push rod. Air
pressure iz sealed off by the lower walve at this time
and the connected equipment unit is free to cxhaust past
the unseated upper valve to atmosphere,

The magnet wvalve can be cperated by hand by de-
pressing the armature lever C-24170.

Adjustment and Maintenance

The magnet valve should remain air tight for a long
period. OQceasionally, after lengihy scrvice, harsh foreign

substances present in the compressed air system  may
enter the magnet valve and injure the valve faces suf-
ficiently to cause a slight leak., If this occurs, regrind
the wvalves,

Detach the magnet valve before any work is per-
formed on it. First, exhaust the air system or shut off
the air, Then disconnect the air lines and remove the
wires from the magnet valve terminals,

Yalve Grinding

To grind the lower valve remove cap nut C-10905,
spring C-4417, and valve C-89%20. Then apply @ small
quantity of grinding compound to the face of the C-33%20
valve. Replace it in the magnet valve and rotate it with
a screw driver until the walve face is smooth,

To grind the upper valve, remove the armature lever

©-24170 and push rod C-21642. Apply a small quantity -

of the grinding compound to the wvalve face of the push
rod C-21642 and replace it in the magnet valve. Rotate
the push rod with a screw driver until all =scores dis-
appear from the valve face,

After the wvalves have been ground, the valve faces
should be thoroughly washed in gasoline and all air pas-
sages in the magnet valve should be blown out with com-
pressed air to make certain that ne particles of grinding
compound remain in the magnet valve.,

When the magnet valve has been re-assembled, make
sure that the top of the push rod C-21842 projects 0520
plus 000" or mings 010" from the face of the coll core.
If the push rod projects less than 022", it should be re-

placed with a new one. A gauge C-14022, to check this |

clearance, can be obtained from the National Pneumatic
Co.; Inc. )

The magnet vilve may be tested for leakage with an
air pressure gauge, or by applying soap and water solution
to the ports. With the magnet wvalve coil energized, or
with the armature lever depressed manuslly, no indica-
tion of pressure should be obtained at the outlet connoc-
tion. With the magnet valve coll de-energized, no pressure
should be obtained at the exhaust connection.

Magnet wvalves require no lubrication.
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C-41000 END DOOR OPERATOR ENGINE
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Figure 1
C-41000 End Door Operator Engine
PART LIST
C-703% Gasket C-8804 Felt Lubricating Ring C-13621 Cushion Seal
C-B&29 Cylinder C-8805 Gasket C-18487 Piston
C-8636 Piston Center C-8806 Lock Nut C-18688 Follower
C-8641 Gasket C-9831 Plunger Spring C-18689 Cylinder Cap
C-B642 Felt Lubricating Ring C-11275 Stud C-1869] Cushion Plug
C-B445 Cup Follower C-11320 Cup C-18692 Screw
C-B&44 Cup Expander C-11330 Cup C-1846%3 Seal Retainer
C-8647 Cup Expander C-11345 Gasket C-18694 Cushioning Plunger
C-B803 Cup Washer C-13225 Bushing C-1785%9 Washer

C-15957
C-8049
Cl9274

15094 b 8978
[SecTion A &)
4 PIPE THD—

Figure 2
C-43640 Speed Control Fitting

PART LIST
C-8978 Thimble C-15094 Gasket
C-9047 Gasket C-15957 Nut

C-9049 Screw
C-99462 Coupling

C-19273 Body
C-19274 Screw

General Description
The C-41000 differential-type Operator Engine is the
main power unit of the N.P. Automatic End Door Operator
for swinging doors, It is equipped with the built-in N.P.
cushioning device which insures smooth door operation in
both the cpening and closing movements.

Operation

The piston assembly of the C-41000 Cperator Engine
has two different diameters, and fits into piston chambers
of corresponding size. 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 over-
comes the lesser opposing force of the smoller piston.
Therefore, the pistan assembly moves outward, closing
the deoor.

When the control circuit energizes the exhaust-type
Magnet Valve of the End Door Operator, this magnet valve
exhausts the air pressure from the larger cylinder of the
Cperatar Engine. With the larger cylinder open to ex-
haust, the constant pressure entering the engine at the

center port moves the piston assembly inward, thus opening
the door.
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To prevent the door from slamming open, a cushion-
ing device is incorporated in the engine. As the door
opens, the pistan moves rapidly inward until the C-134621
seal on the end of the C-1B694 cushioning plunger con-
tacts the end of the lorge cylinder and closes the free
exhaust port. The remainder of the air pressure in the
cylinder is then exhausted through o small orifice in the
cushioning plug. As the piston continues its stroke, an air
cushion" is built up which retards the engine speed and
cushions the final movement of the door.

The end door operator engine incorporates a con-
stant-speed feature, If the door is ohstructed or held while
opening, air continues exhausting from the large cylinder
of the engine. To replenish the air leaving the large cylin-
der and thus maintain an air cushion so that the door,
when released, will open at normal speed, compressed
air from the center port of the engine flows constantly inte
the plunger assembly and passes out into the large eylinder
chamber through openings in the C-18494 cushioning
plunger.

To close the door, the control circuit de-energizes the
exhaust type Magnet Valve of the end door operator
which then admits air pressure to the large cylinder of the
operator engjne. This couses the piston assembly in the
engine to move outward, foreing the constant line pres-
sure present 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 smaller cylinder retards the piston
movement and cushions the final movement of the door,

Adjustment

The C-41000 Operator Engine is provided with twa
C-43640 speed control fittings to regulate the opening
and closing movement of the door. As the adjustments are
interdependent, the adjustment of the door-opening con-
trol fittings should be made before attempting to adjust
the door-closing contral fiting. All adjustments should be
made at 100 pounds pressure.

To regulate the opening speed of the door, proceed
as follows: With the door completely closed and latched,
ploce the porter's door switch in the "remain open'" posi-
tion. After about five seconds, release the door latch. If
the door has o tendency to slam open, loosen the jam nuf
and turn the adjusting serew into the door-opening speed
contral fitting. If the door opens too slowly, back the
adjusting 'screw out of the control fitting until the proper
speed is obtained, Then lock the adjusting screw in posi-
tion with the jam nut to maintain this adjustment.

To regulate the closing speed of the door, proceed
as follows: Place the porter’s door switch in the “remain
open'’ position. Allow the door to remain open for about
five seconds, and then quickly place the porter’s switch in
the “automatic’ position, If the door has a tendency to
slam closed, loosen the jam nut and turn the adjusting
screw into the door-closing speed control fitting. If the
door closes too slowly, back the adjusting screw out of the
control fitting until the proper speed is obtained. Then
lock the adjusting screw in position with the jam nut to
maintain this adjustment.

Lubrication

The two felt lubricating rings in the pisten of the
C-41000 Operator Engine should be saturated with SAE-30
lubricating oil at least once every six months. First) turn off
the main switch in the car to remove air pressure from the
operator engine. The C-B804 felt lubricating ring, located
at the end of the piston in the small eylinder, is occessible
for oiling when the piston is fully extended, as in door-
closed position. Apply the lubricant with an oil can thraugh
the four slots in the C-84364 piston center. To saturdte the
C-8642 felt lubricating ring in the larger piston, remove
the C-2049 screw from the C-43440 door-opening speed
control fitting ot the center port of the engine and apply
one ounce |or two tablespoonsfull of the oil. If the oil
does not flow readily into the engine, disconnect the con-
necting rod from the engine and move the piston assembly
slowly inward so as to draw the oil into the engine. Rotate
the piston assembly one-half turn to insure complete sat-
uration of the felt rings.

Replace the door-opening control fitting screw and
turn on the air pressure. Then operate the engine several
strokes.

Maintenance

About once a year, remove the C-41000 operator
engine fram the base plate of the End Door Operator unit
in the compartment above the end door so that the engine
can be disassembled, cleaned, inspected and lubricated.
To remove the operator engine from the base plate, turn
off the air supply and disconnect the union which joins the
air line between the port on the large cylinder end cap and
the exhaust-type Magnet Valve, Then disconnect the air
line leading to the C-43440 door-opening control fitting
at the center port of the operater engine.

Disconnect the main connecting rod between the door
shoft and the engine. Remove the two bolts from the
C-11388 ond C-11391 clamps holding the cperator en-
gine fastened to the base plate,

To disassemble the ocperator engine, place it in a
bench vise and remove the C-18489 end cap. Take out
the entire piston assembly to examine the piston cups and
lubricating rings. The C-11320 piston cup can be removed
by unscrewing the C-8806& lock nut. The C-11330 piston
cup can be removed by unscrewing the C-18488 followe-,
Replace piston cups with new ones, if necessary,

Inspect the C-8804 and C-8642 felt lubricating rings
and replace them, if necessary,

Clean all metal parts in gascline and apply fresh
C-18987 grease to the C-11320 and C-11330 piston cups
and to the cylinder walls. Then saturate the two falt lubri-
cating rings with SAE-30 lubricating oil.

Before re-assembling the operator engine, replace
the C-7039, C-8805, C-B641 and C-11345 gaskets, if
necessary, Then install the re-assembled engine on the
base plate and clamp it firmly in pesition. Attach the main
connecting rod and connect the air line piping to the center
port door-opening control fitting C-43640. To complete
the installation, connect the piping between the C-18489
cylinder end cap and the exhaust-type Magnet Valve,

SHIPPING DATA

Welght

C-41000 Engine ............_.... 8% 3.9

Grass Packaged Weight Cubical Contents of Package
{0ne Unit)- — ——Gentalning One-—
Damestic
Stlpment ——Forelgn Shigment-— Cuble Exble
Paunds Faunds Kl Inches Coatimeters
g 14 4.4 830 13600

PRIMTED IH U .5 A,
THE PRINTMARK CO.,—HEW YORH
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NATIONAL PNEUMATIC CO., INC.

125 Amory Street, Boston 19, Massachusetts
Mew Yerk, Graybar Bldg. Chicago, McCormick Bldg.
Manufactured in Canoda by RAILWAY AND POWER ENGINEERING CORPE., LTD.

DOOR CONTROL AND SAFETY EQI.III’HENT FOR MAS55 TRANSPORTATION

MAGNET VALVES

(Heavy Duty Exhaust Type)

it 0327990 ¢\ papaNCE BETWEEN #5-32 ELASTIC
. ARMATURE & COIL CORE WITH STOP NUT
ColL EHﬁFlG ZED.
—zM‘lN AR GAP WITH
32 C5iL DEENERGIZED
C-24170
C- 11364
- () C-24070
= B o 1212157
\ ~ C-19793
COIL——s
[SEE FIG. 2]
C-20736
C-1089]|
C=48330
1
(OUTLET —EXH- 1 PIPE TAP
3 FIFE TAP = — L —-19969
c 8320 Tre— L =2005]
-4
C-4417
i INLET-1 PIPE TAP
o
C-18069 L
FIGURE 1 ..:-!

. PART LIST

Part Numbers of Magnet Valves are idemtical with the exception
of the coils. For part numbers of Coils, and numbers of complete
magnet valves without brackets, See Fig, 2.

C-4417 Spring C-19869 Disc [Silencer)
C-10891 Plug C-20051 Spring (Silencer Disc) L
C-10896 Coil Core C-20736 Push Rod b2V Ji?:
C-10805 Cap Nut £-24070 Bracket & Spring i =
C-1I364 Pivor Screw £-24170 Armature Lever L ;:EE
C-18063 Valve Seat C-48320 Valve :_._:
C-18973 Sleeve C-48330 Body 2El
C-19793 Spring Washer Coll -- See Figure 2 :}3
1k
MAGNET VALVE COMPLETE mId
YOLTAGE COIL NUMBER dih
; WITHOUT BRACKET et 5
a2 C=-48340 C-48370 ®
Ga C-48350 C-4B380
120 C-48380 CL4B390 C-21290 c-l3e2 2 C=21300

FIGURE 2 VALVE GRINDING TOOLS



Bulletin No. 113

MAGNET VALVES

(Heavy Duty Exhaust Type)

General Description

Exhaust-Type Magnet Valves exhaust compressed air
from another connected unit of equipment when the magnet
valve coil is energized; when this coil is de-energized, the
magnet valve permits air pressure to pass through it con-
tinucusly to the other unit of equipment.

To avoid an operating time-lag, the magnet valve
should be mounted as near the operated unit of equipment
as possible. Installation, in an upright position, must be
made where there is no danger of freezing any conden-
sation that may adbere to the valves or valve seats. Install
the magnet valve so that any condensation will drain
from it.

Operation

Constant air pressure is supplied to the inlet port,
shown in Fig. 1.

When the coil is de-energized, a spring C-4417 holds
the valve C-48320 with the push red C-20736 and armature
lever C-24170 in their upward positions, unseating the
lower valve and seating the upper valve. The unseated
lower valve now permits air pressure to pass through the
magnet valve to the connected equipment unit, while the
seated upper valwve seals off the exhaust port.

When the coil of the magnet valve is energized, mag-
netic force draws the armature lever C-24170 downward.
This movement depresses the C-20736 push rod and seats
the lower walve, shutting off the air supply, and simul-
taneously unseats the upper valve, so the connected unit
of equipment is {ree to exhaust through the unseated upper
valve to atmosphere.

The magnet valve can be operated manually by de-
pressing the armature lever C-24170.

Adjustment and Maintenance

The magnet valve should remain air tight for-a long
period. Cocasionally, after lengthy service, harsh foreign
substances present in the compressed air system may
enter the magnet valve and injure the valve faces suf-
ficiently to cause a slight leak. If this occurs, regrind
the valves.

Grinding the valves is a simple operation when the
proper tools are employed. These tools can be obtained
from the National Pneumatic Co., Inc. (See other side)

Detach the magnet valve before any work is performed
on it, First exhaust the air system, or shut off the air.

Then disconnect the air lines and remove the wires from
the magnet valve terminals. The magnet valve can now be
easily removed by tiking out the attaching screws.

Valve Grinding

Use valve holder C-21300 for grinding the lower valve.
Unscrew cap nut C-10805and the lower valve seat T-18068
from the magnet valve body C-48330 and remove the ar-
mature lever C-24170 and push rod C-20736. Apply a
small quantity of grinding compound to the lower face of
the valve C-48320and replace it in the magnet valve housing,
together with the spring C-4417 and lower walve seat
C-18069. The C-21300 valve holder is then placed in the
hole in the center of the coil so that the slotted end of the
valve holder wiil fit over the stem of the C-48320 valve.
Rotate the valve holder and valve until the walve face is
smooth.

The tool for grinding the upper valve face consists of
a valve holder C-21290 and a guide C-13622, To grind the
upper valve face, unscrew cap nut C-109805 and remove
the lower valve seat C-18068, spring C-4417, and valve
C-48320 from the magnet valve housing., The lower end of
the valve C-43320 is then placed in the end of the valve
holder C-21280 and the valve holder is pushed part way
through the guide C-13622. A small quantity of grinding
compound is now applied to the upper face of the walve
C-48320. The wvalve holder guide, with the wvalve holder
and valve, is then placed in the bottom of the magnet valve.
The end of the wvalve holder’ which projects through. the
magnet valve is rotated until all scores disappear from
the upper valve face.

After either wvalve has been ground, the valve faces
should be thoroughly washed with gasoline and all air
passages in the magnet valve should be blown out with
compressed air to make certain that no particles of grind-
ing compound remain in the magnet valve,

After re-assembling the magnet valve, make sure
that the top of the push rod C-20736 projects 0327 plus
000" or minus 0107 from the face of the coil core, when
the coil is energized. If the push rod projects less than
J022Y it should be replaced.

The magnet valve may be tested for leakage with an
alr pressure gauge, or by applying soap and water solution
to the ports. With the magnet valve energized, or with the
armature lever depressed manually, no indication of pres-
sure should be obtained at the cutlet connection. With the
valve de-energized, no pressure should be obtained at
the exhaust connection.

Magnet valves require no lubrication.

SHIPPING DATA

$rUf:- PIﬂ:IEEﬂ' Weight

{Bre Uaity
Damestic
Weighl Shipment e Frgign Shipmen e
Founds Kilag Pounds Pounds Kiles
Magnet Valve [Exhaust-Type). .. 214 1.3 3 & 27

PRIMTED IM LS. A
THE PRINTMARE €O, =nEW YORHK

Cubical Conlenis of Fackage
——Gonfaining Dap—

Cubic Cublc
Inchas Cenfimelers

192 3144
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NATIONAL PNEUMATIC CO., INC.

125 Amory Street, Boston 19, Massachusetts
Mew York, Groybar Bldg. Chicage, McCormick Bldg.
Manufactured in Conada by RAILWAY AND POWER ENGINEERING CORF., LTD.

DOOR CONTROL AND SAFETY EQUII‘MEHT FOR MASS TRANSPORTATION

EMERGENCY DOOR-CLOSING CYLINDERS
C-41920 RH. and C-41690 LH.

C=1320
C-HABT C=lid489

C=1gize C-la468

/.—C.-I BT23
B I

I A E
==
I

\—E—I!?E‘d

C=18719
L=l -2
C-11483

C-18725
C= 10165

C-i8718
Figure 1
C-41920 EMERGENCY DOOR-CLOSING CYLINDER (Right Hand)

Left-hand Emergency Door-Clozsing Cylinder {(C-41890) is
identical, except slot in rear cylinder is on opposite side.

CONMNECTING ROD |IN DOOR-OPEM POSITION

TO GEAR SEGMENT POSITION OF CLEVIS PIN WITH AIR OM
AT DOOR SHAFT EMERGENCY DOOR-CLOSING CYLINDER

OPERATOR EMNGINE
C=13902 ("_ I

PART LIST

C-8804 Lubricating Strip
C=10165 Pin for Jaw
C=-11320 Cup Assembly
C-11485 Lock Screw
C-11487 Follower Washer
C=-11488 Expander
C-11489 Washer

C-11453 Plunger Gasket
C-11494 Lubricator Retainer
C-11848 Screw

C=-13323 Gasket

C-18718 Cap

O = =l
2 ' CAr ") C-18717 Plunger (Rod)
T) CONNECTING ROD - ———  C-18718 Spring
C-187192 Spring Guide
18 i

)
|

s
&

C-18721 Cylinder
C-18722 Coupling
C-18723 Cup Guide
C-18724 Rear Cylinder

- 5 C-18725 Connecting Rod Jaw

EMERGENCY DOOR-CLOSING CYLINDER Siiales Tiwido ente

{2] MOUNTING BRACKET for Micro-switch
Figure 2

Emergency Door-Closing Cylinder shown with air off and door closed.
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EMERGENCY DOOR-CLOSING CYLINDERS
C-41920 RH. and C-41690 LH.

General Description

The Emergency Door-Closing Cylinder is an
auxiliary unit of the N. P. Automatic End Door
Operator (Swing Door Type) and is installed on
the base plate which mounts the operator engine.
The C-41920 Emergency Door-Closing Cylinder
(Shown in Fig. 1) is used on a right-hand end door
operator, and the C-41680 Emergency Door-
Closing Cylinder is used on a left-hand end door
operator.

The Emergency Door-Closing Cylinder func-
tions when the porter's door switch is placed in
the “manual’ position, and also in the event the
end door operator engine becomes inoperative due
to failure of either air pressure or electric power.

Operation

When the porter's door switch is in either the
“automatic” or "remain open” position, a constant
supply of air pressure is fed to the end port of
the Emergency Door-Closing Cylinder through
the energized pressure-type magnet valve of the
operator unit. This air pressure moves the piston
outward, compressing the C-18718 spring in the
Emergency Door-Closing Cylinder. The connect-
ing rod jaw C-18725 which is attached {o the
C-18717 piston rod, moves to the outer end of the
slot in the connecting rod (with the door closed),
as shown by full lines, in Fig. 2. It remains there,
where it has no effect upon the operation of the
door until the air pressure is shut off.

When the porter’s door switch is placed in
the “‘manual’’ position, the control circuit de-
energizes the coil of the pressure-type magnet
valve which then shuts off air pressure to the end
door operator unitand exhausis the pressure from
it. The spring in the Emergency Door-Closing
Cylinder then moves its piston inward, moving
its piston rod and attached connecting rod jaw to
the inner end of the clevis slot (with the door
closed). In order to open the door, it is then
necessary to push it against the pressure of the
spring in the Emergency Door-Closing Cylinder.
When the door is released, the spring in the
Emergency Door-Closing Cylinder closes the door,

If failure of electric power occurs, the pres-
sure-type magnet valve coil is de-energized and
the action of the Emergency Door -Closing Cylinder
is the same as when the porter's door switch is
placed in the "‘manual’ position.

In the event of failure of air pressure, the
spring in the Emergency Door-Closing Cylinder
moves its piston inward tothe door-closed position
and the operation of the dooris the same as when
the porter's door switch is placed in the “manual”
position.

Adjustment

With the door closed and the porter's door
switchin the "manual” position--as shownin Fig.
2--adjust turnbuckle C-13902 so the clewvis pin
bears firmly against the end of the clevis slot.
After this adjustment is obtained, the connecting
rod must not be shortened more than one addi-
tional full turn of the C-13902 turnbuckle.

Figure 3

Maintenance and Lubrication

Every three years, the Emergency Door-
Closing Cylinder should be disassembled for
cleaning, inspection, and lubrication. For this
periodic service, the Emergency Door-Closing
Cylinder must be removed from the base plate in
the compartment above the end door.

To remove the Emergency Door-Closing
Cylinder from the base plate, first shut off the
air supply and disconnect the pipingto the C-18716
cylinder end cap. Remove the bolts Irom the
mounting brackets holding the Emergency Door-
Closing Cylinder in position on the base plate.
Then take the C-10165 pin outof the C-18725 jaw.
The Emergency Door-Clesing Cylinder can now
beremoved from the base plate for disassembling.



CAUTION: The C-18718 spring in the Emer-
gency Door-Closing Cylinder exerts a pressure
of about 90 pounds against the C-18722 coupling
Therefore, before attempting to dismantle the
Emergency Door-Closing Cylinder, it is absolutely
necessary to be equipped with a spring-releasing
device like the one shown in Figures 3 and 4, or
serious. personal injury may rezult. If desired,
the entire Emergency Door-Cleosing Cylinder can
be returned to the National Pneumatic Co., Inc.,
Boston, Mass. and be replaced under their con-
venient Rebuilt-Exchange Plan.

Todisassemble the Emergency Door-Closing
Cylinder, place it in a bench vise in a vertical
position, held by the C-18716 cylinder cap port
projection. Hemove the nut and washer from the
end of .the C-18717 piston rod and detach the
connecting rod jaw C-18725. Using a 3J-inch
spanner wrench, unscrew the C-18724 slotted
rear cylinder from the C-18722 coupling, holding
the coupling with a strapwrench toprevent it from
turning. Then lift the C-18723 cup guide from the
end of the C-18717 piston rod.

The C-18722 coupling should now be unscrewed

EXTENSION ROD

Bulletin® No. 114

from the C-18721 main cylinder. Before doingthis,
however, screw a 12-inch extension rod (see Fig.
4) to the threaded end of the C-187T17 piston rod
toserve as a guide forthe C-18718 spring as it is
being released from the C-18721 cylinder. Then
place the spacer--shown in Fig. 4--over the ex-
tension rod and on top of the inner flange of the
C-18722 coupling. Place the slotted section of
the spring-releasing lever over the extension rod
and against the top of the spacer (See Fig. 4).
Using a strap wrench, start unscrewing the C-18722
coupling from the C-18721 main cylinder--which
must be held with another strapwrench to prevent
it from turning in the C-18716 cylinder end cap,
When the coupling is almost fullyunscrewed from
the cylinder, be sure to hold the slotted spring-
releasing lever firmly against the spacer so as
to release the spring slowly.

With the coupling off, unscrew the C-18721
main cylinder from the C-18716 end cap which is
still held in the vise. Then remove the C-18718
spring, the C-18717 pistonrod and piston assembly
from the cylinder. WOTE: To insure correct re-
assembly, mark the end of the C-18721 main
cylinder which was attached tothe C-18716 end cap.

3/ DIA. 12 LONG

L
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WITH 29/64 DRILL 2!/8 DEEP

2 x2x4 12 i .
) Q
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i
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|
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Examine the piston cup and felt lubricating
strip and renew them, if necessary. To remove
the C-11320 piston cup, unscrew the C-11485 lock
screw and C-11487 follower washer and remove
the C-11488 expander and C-11489 washer.

Clean all metal parts in gasoline and apply
fresh C-18987 grease to the C-11320 piston cup,
the C-18718 spring, and to the interier walls of
the C-18721 main cylinder. Then saturate the
C-8804 lubricating strip with SAE-30 lubricating
oil. Re-assemble the piston assembly as shown
in Fig. 1.

The Emergency Door-Closing Cylinder can
now be re-assembled. Insert the C-18717 piston
rod and piston assembly through the end of the
main cylinder which was previcusly marked for
eorrect attachment tothe C-18716 end cap. Replace
the C-13323 gasket in the C-18716 end cap. Then
place the C-18716 end cap port projection in the
vise and screwthe main cylinder into the end cap
and tighten. Again screw the extension rod to the
end of the C-18717 pistonrod (See Fig. 4) and drop
the C-18718 spring into the cylinder. Then place
the C-18722 coupling over the piston rod extension,

with the recessed end of the coupling against the
end of the spring. Now place the slotted section
of the spring-releasing lever over the piston rod
extension and press the lever down on top of the
spacer against the pressure of the spring until
the threads of the C-18722 coupling and the C-18721
cylinder make contact. Screw the coupling to the
cylinder and tighten with a strap wrench. Then
remove the spacer and extension rod and place
the C-18723 cup guide on the piston rod, as shown
in Fig. 1.

Now screw the C-18724 rear cylinder into
the C-18722 coupling, using a spanner wrench.
Make certain that when tightened, the slotted side
of the rear cylinder is exactly at right angles to
the end cap port and on the correct side. Then
apply a thin film of C-18987 grease to theinterior
walls of the rear cylinder and to the edges of the
slot in this cylinder.

Place the C-18725 connecting rod jaw on the
end of the C-18717 piston rod and fasten it with
the lockwasher and lock nut. The Emergency Door -
Closing Cylinder can now be attached to the base
plate.

SHIPPING DATA

Wotghl————
Emergency Door-Closing i .
Cylinder C-41920 or C-41690 133} 6.1

Groas Packaged Welght Contairing One
—_— G Glalt) Cubloal Contents of Pockage
Domoslic
Shipment ~— Foraign Shipment— Cublg Cubie
Feunds Faunds Kilus Inches Contimelers
18 18 8.4 400 6,555

PRINTED inl LS A,
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PNEUNATIC CO.,, INC.
BOSTON * L20 LEXINGTON AVE., NEW YORK, N,Y, * CHICAGO

SUGGESTED SPARE PARTS for

H.P, End Door Operators {Swing Door Type) for R,R, Passenger Cars

(The following items are the estimated Spare Part requirements
for daily servicing at one Terminal,)

IUMBER CF CARS PART WO,
1-20 21-50 Above 50 I.P. CO. HAME
3 6 9 C-18729 GEARED LEVERS, R.H. & L.H. (Used with
Operator Units as shown on Dwgs. 9542,
9559, 10026, 10027, 10478, and 10479 only}
3 6 9 C-lQEEE GEIA-REE LEVERS, E-H- &-L-Hn LR I R B
3 6 g C-18732 GEAR SEGMENTS, for L.H. UNits s.eveeesesss
3 6 g C-18791 GEAR SEGMENTS, for R.H. Units +veesessass
1 2 3 C-41820 ENGINE CONNECTORS, with Spring
{1&55 Micrﬂ-sﬁitc}l} O R R T R B B BN I
2 L 6 C=42370 TIME-DELAY RELAYS ("Agzastat") 32 volt, d.c.
2 L 6 C-42720  TIME-DELAY RELAYS ("Agastat") 64 volt, d.c,
2 4 6 C=41770 TIME-DELAY RELAYS ("Apastat")110 volt, d.c
2 h 6 C-54670  TIME-DELAY RELAYS (Mercury Type)
:]2 vﬂ'lt, dlci lill-lil'iIII'.#I'G!.I..I.III
2 in 6 C-56640  TIME-DELAY RELAYS (Mercury Type)
E‘ll'?oltj dlﬂ- Fassssrsrnsvorsasssssansnning
2 3 6 C=56650 TIME-DELAY RELAYS (Mercury Type)
llﬂ ?Dlt, {Iic' 'lllIliiii!l‘lfl!..lili'il.i
2 L G C=4h120 Three positicn Toggle Switch (Porter's)
2 L 6 C-U4690 Cable & YZ-TROIT Mierc Switeh Assem.
Yor Door LotkY ssvianssisivesveestvinivig
2 L 6 WZ-TRQIT Micro SwitchedDoor Reversing Cutout)......
3 6 12 YZ-TRQIT Micro Switches (Reversing) on Eng. Comn.
1 2 3 MRC ~205-SFF Bearings, for Top Door Shafts.eesees s
l E 3 G-l‘;l&g HA-RI"!ESS L R R NN N N N e T e
1 2 3‘ c*lh‘ESG ROTAHY meIT GDCK faRREBAE PR ER AR EER BB
(Plus the following parts:
2 }'[r 6 C-Q{}lﬁ Paﬂlﬁ.lngﬁ L T T I T T
E h’ 6 {:-100?1 E{}tar}r vElVEE LA R BN R BN B B R N IR R A Y
1 2 3 I:‘"‘lOG?a H&Hdlﬁs LU R I S B B A B R R AT R R

T
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Suzgested Spare Parts for ,P, End Door Operators (cont'd.)

NUMBEER OF CARS PART NO.
1-20 21-50 Above 50 N.P, CO. HAME
1 2 3 C=41000 OPERATOR FNGINES,; seesveesvssvsssnannnnnns
(Plus the following parts);
3 3 6 apeors  0WT030 GEslEbE aibiseiiseeEREeRse
3 3 6 P C-aﬁhl Gaskets sevsissnsiarsnrsssnsnnaa
3 3 6 eessese OuBEh2 Felt Lubricating Rings isiessess
2 b G ceesses C=BBUE Expandels sesseressesssssscsssss
E' h- 6 EEREEE N G-BELFT Exp&nderﬁ e ad BB R ANTENERDEEE RS
2 Iy 6 caseens C=8803 Cup Washers seeesssinvssssnsoise
3 3 6 vassess (=B804F TPelt Lubricating RiNEgs seeseevee
3 3 6 TR R G'B&DE Gﬂskﬂtﬂ FEEF AN B RSB E R IR AT REN
3 3 6 LR R LR chgﬁ?}l Springﬁ IR s A A E R A EBASE RN AR R
6 12 2L veesses C=11320 Piston CUPB ssssssssssrssssrsnns
6 12 2l cieasess  OWI1F90 Pigbon DUDE wareswsamawerwinases
3 3 5 g @A E R E"ll355 Gask&ts @@ a s B BE A DR (R R
l 2 3 BEEEERS c-13225 BuShings R B EFR I FF I B R
3 3 6 P R 6-13621 Cushion 5e8ls sessssasivassarsus
1 2 3 C-41690 EMERGENCY DOCR-CLOSING CYLINDER
(LaH—- U'ﬂit} PR E R B R B R E A PR B AR EEEBEEEE
1 2 2 C=lt102n EMERGENCY DOCR-CLOSING CYLINDER
ERHe Ul comsnmmmpmmmemmmmmaienmebed fins
(The above two parts used with Operator Units as
shown on drawings 9542, 9559, 9739, 9740, 9807,
GB08, 9965, and 9966 only.)
3 2 3 C=47990  EMERGENCY DOOR-CLOSING CYLINDER
(E.HI Unit} B8 & & BB T B E P EREEREEEE NSRS
L 2 3 C=-48000 EMERGENCY DOOR-CLOSING CYLINDER
(L.H. Unit} e E R E L N o o o o R AR BRI
(The above two parts used with Operator Units as
shown on drewings 10026, 10027, 10028, 10029
10030, 10031, 10032, 10033, 10478, 1Gﬁ , lok8o,
10451, 10482, 10483, 1048L, and 10485 cnly.)
(Plus the following parts):
3 3 6 ereases C=8804 Felt Lubricating RIngS...eisesssa
3 3 6 cresses  0=11493 Plunger GaskebS.issesvsivensssaes
3 3 6 ersonss O=X1hol Tubricator Retalners .isssiises
3 3 6 combnmy  CL3IR3CHBKERE iacusvanseiasavervaense s
3 3 '6 baa e G-lBTlEi Bl}rln{,ﬁ sassEssEnEna TR
1 2 3 ceesses (0=55430 Brackets (Hinge TyDE) sscensvsnse
2 Iy 6 C=43640 SPEED CONTROL FITTINGS .eossrssvssnssonas
(Plus the following parts):
b 8 12 sy DRSUNT TR, vy v pon mtcs i mtac s it
b 8 12 censses  C=1500% Gaskets sessvssvrvssnssunses vonns
2 L & svavaey  OwI00BT RS o upan e s e s e
E ll‘ 6 L R R c"li‘}ET]';' Ecr&ws ERE R BB A E R R RSB [N}
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Suggested Spere Parts for N.P. End Door Operators (cont'd)

HIMBER CF CARS PART NO.
1=20 21=50 Above 50 N.F, GO, HAME
2 b 6 Cc-43720 MAGNET VALVES (Pressure Type)
2 32 vﬂ'lt’ dict CECR R T R B RN B RTRE A R B B
2 L 6 ¢-43730 MAGNET VALVES * (Pressure Type)
! 611' V‘:‘lt’ d-co P B B L e o O IR R O RO B
2 I 6 C-43670 MAGNET VALVES (Pressure Type)
110 volt, d.Cu sivsnsonsnnsannnas senens
(Plus the following parts):
3 6 9 sivviee CullIT Boringl cusisascisiivieseseies
2 L 6 civeses QeB920 Valve & Stems .ivsssswisuwiiis
2 L 6 sussese O=RI0LR Push Rede sisiivesvieirasaii
3 6 g cesssss 0=16630 Coils, 32 volt, G.Ci esaiasiss
3 6 9 EEEERE C“alﬁT{J cc‘ilﬂ, 61" 'V"Jltl, a.qc- R TR
3 6 9 veesees  Ow1950 Coils, 110 volt, d.C. ceeesnss
o I 6 C-48370 MAGNET VALVES (Exhaust Type)
32 volt, doe ssesennnas S aTee AT A e Ay
2 4 6 £-48380 MAGHNET VALVES (Exhaust Type)
ﬂll- v@ltj d.ﬂ. T T E R ]
2 3 6 C=4A390 MAGNET VALVES (Exhaust Type)
1lG valt, 'ﬂ-.ﬂ. O TR T T R
{Plus the following parts):
3 6 9 AR R R G"'l{'h‘l? SPI‘iD_EE BareERE R PR N
2 L 6 Pieseses | OeE0TI6 Pubh-Hode siviaiesiasinmises
2 4 6 vessenaes C=19969 Discs (Silencers) seeasss SR
3 6 g vessssses O=20051 Springs, for Silencer Discs
2 L 6 SR - e T T R O e S
3 6 9 ervvesnees C=UB340 Coils, 32 volt, d.C. eevessss
3 6 g eresnenes Cei8350 Coile, 68 volt, G.C. cscssses
3 6 9 v unnss  DeUR360 Coile, 310 volt, Dule eresees





