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WAR DEPARTMENT 15 OCTOBER 1944

RESTRICTED. DISSEMINATION OF RESTRICTED MATTER.

The information contained in restricted documents and the essential char acteristics of restricted materiel may be given to any person known to be in the service of the United States and to persons of undoubted loyalty and discretion who are cooperating in Government work, but will not be communicated to the public or to the press except by authorized military public relations agencies. (See also par. 28, AR 380-5, 15 Mar. 1944.)
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Washington 25, D. C., 15 July 1944

TM 11-2369, War Department Technical Manual, Laminating Equipment PH-523/GF, is published for the information and guidance of all concerned.

[A. G. 300.7 (4 Apr. 44)]

By order of the Secretary of War:

G. C. MARSHALL, Chief of Staff.

J. A. ULIO, Major General, The Adjutant General.


DISTRIBUTION:

As prescribed in paragraph 9a, FM 21-6: Armies (Sig) (5); Sv C (Sig) (5); Depts (Sig) (5); Def C (Sig) (2); D (2); IC 11 (3); Tech Sv (2); Arm & Sv Boards (2); Posts, Camps & Stas (2); ROTC (5); Sp Sv Sch (10); T of Opns (5); Base C (5); Sig C Dep (2); Gen Oversea, SOS Dep (Sig Sec) (2); Sig C Labs (2); Sig C Rep S (2); PE (Sig) (2).

IC 11: T/O No. 11-107, 11-127, 11-237, 11-287, 11-587, 11-592, 11-597. For explanation of symbols, see FM 21-6.
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NOTE: The pump packings are special impregnated pack ings. Do not use ordinary leather washers.


	/. Replace the ram gasket only as a last resort. Flush the entire system (par. 31), and force a wire in the opening for the discharge-valve screw (fig. 5, 115). Then check to be sure that it is absolutely necessary to replace the ram gasket. If it is necessary to replace the ram gasket, follow this pro cedure:

	(1) Drain the oil (par. 31).

	(2) Remove the plugs (fig. 4, 307) from the outlet box, 300.

	(3) Unscrew and remove the hexagon nuts (fig. 2, 320) .
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	(4) Lift and remove head, 291, and the upper hot plate assembly, without detaching it from the head.

	(5) Lift the lower hot plate, 281, the three asbestos boards, 270, and the wire plate, 260. Remove them from the support plate, 251.

	(6) Tilt and remove the support plate with the upper cooling plate attached and at the same time, remove the lower cooling plate.

	(7) Remove the platen, 230.

	(8) Remove the cylinder cap, 200.

	(9) Place a few drops of alcohol around the base of the cylinder casing to loosen the shellac.

	(10) Unscrew and remove the cylinder casing, 152.

	(11) Pull the cylinder, 1 5 1 , and remove it.

	(12) Unscrew and remove the ram (fig. 6, 145), taking care to leave the discharge valve, 141, in position, and to lay the discharge-valve retainer, 143, to one side.

	(13) Remove the old ram gasket, 142, and place the new ram gasket in position.

	(14) Replace the discharge-valve retainer.

	(15) Replace the ram.

	(16) Replace the cylinder.

	(17) Place a few drops of shellac around the threads of cylinder casing.

	(18) Replace the cylinder casing, screwing it tightly into the cylinder unit base.

	(19) Fill the cylinder casing, within 1 inch of the top with oil.

	(20) Replace the cylinder cap.

	(21) Replace the platen.

	(22) Replace the lower cold plate and at the same time replace the assem blies with the support plate.

	(23) Replace the head and the assembly attached.

	(24) Replace and tighten the hexagon nuts.

	(25) Insert the plugs in the outlet box.

	g. Replace ram cup packing washer and the ram cup backing washer in the following manner:
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	(1) Remove plugs (fig. 4, 307) from the outlet box, 300.

	(2) Lift the lower hot plate, 281, the three asbestos boards (fig. 1, 270) and the wire plate, 260 Remove them from the support plate, 251.

	(3) Tilt and remove the support plate with the upper cooling plate attached, and the lower cooling plate simultaneously.

	(4) Remove the platen (fig. 2, 230) .

	(5) Remove the cylinder cap, 200.

	(6) Pull the cylinder, 151, upward and remove it.

	(7) Remove the ram-packing nut (fig. 8, 150).

	(8) Remove the spring washer (fig. 8, 149) .

	(9) Remove the ram-packing washer (fig. 8, 148) .

	(10) Remove and replace the ram cup packing, 147, and the ram-backing washer, 146.

	(11) Replace the ram-packing washer with grooves down against the packing.

	(12) Replace the spring washer.

	(13) Replace and tighten the ram packing nut.

	(14) Place the cylinder over the ram and push it down to position.

	(15) Replace the cylinder cap.

	(16) Replace the platen.

	(17) Replace the support plate with the upper cooling plate and, at the same time place the lower cooling plate on the platen.

	(18) Replace the wire plate, the three asbestos boards, and the lower hot plate on the support plate.

	(19) Insert the two plugs (fig. 4, 307) into the outlet box.





31. FLUSHING.


	a. Procedure. Flush the entire hydraulic system in the following manner:

	(1) Remove the gauge (fig. 1, 361).

	(2) Tilt the press so that the oil may be caught in a container.

	(3) Pump up for approximately one minute to force out excess oil.

	(4) Place any convenient cover over the opening in the gauge coupling.
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	(5) Fill the press with Solvent, dry cleaning, following directions in para graph 14 a., (1) through (10).

	(6) Pump up the press. In doing this remove the cover from the top of the gauge coupling for an instant, to be sure that the oil flows freely from that point.

	(7) Replace the cover on the gauge coupling.

	(8) Pull up and remove the cylinder.

	(9) Pump to be sure the oil spurts up through the ram packing nut.

	(10) Replace the cylinder.

	(11) Remove the cover from the gauge coupling.

	(12) Tilt the press so that the Solvent, dry cleaning, may be caught in a container.

	(13) Pump up the press to remove any excess flushing fluid.

	b. Replacement and Refilling.




	(1) Replace the gauge.

	(2) Fill the press with oil, following the directions given in paragraph 14 a. (10) through (12) and in paragraph 14 b.
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TL90034 figure 13. Schematic drawing of gauge.
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TL90035

Figure 14, Schematic drawing of outlet box.
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Figure 15. Schematic drawing of thermoswitch and cartridge heating unit wiring.
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TL90037

Figure 16. Schematic drawing of water flow through cooling plates.
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Figure 17. Schematic drawing of lower hot plate and cooling plates.



32. TABLE OF OPERATING TROUBLES AND REMEDIES.









	Symptom
	Possible

Cause
	Remedy




	Losing pressure.
	Loose

release valve.
	Tighten,

the

slotted

using

end of the long pump

lever.



	Losing pressure.
	Dirt in the oil.
	oil,

Remove

flush

entire

sys

tem and refill (par. 31).



	Losing pressure.
	Loose

ram

packing.
	Tighten

ram

nut.

packing



	Losing pressure.
	Loose

suction-valve

screw.
	with

Tighten

screwdriver.



	Losing pressure.
	Worn

washers

and

packings.
	(par.

Replace

30).



	Losing pressure.
	Loose

discharge-valve

screw.
	with

Tighten

screwdriver.

a



	oil

Excessive

of

seepage at

top

pump

base.
	Worn

plunger washers.
	(par.

Replace

30).



	Poor lamination.
	Dry

acetate.
	Use greater

pressure

per

inch.

square



	flowing

Excessive

of the acetate.
	Too much

or

pressure

time,

too much

of

at the time

enough
	the

time

first,

then

Shorten

if

unsuccessful,

decrease

the pressure.



	Wrinkled

lamination.
	Holding

tight

clamps

not

of

enough

the

time

at

transferring

the

stack

from the

hot

to

plates

the cold

plates.
	Tighten clamps

and make

as rapidly as

transfer

possible.



	Elongated

bubbles

along

edge.
	of fusion of

Lack

acetate.
	Use

per

greater

pressure

inch.

square



	Small

bubbles.
	Too much

heat or left

in the press too long.
	If

time.

not cor

Shorten

lower the heat.

rected,
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	33.
	
	SECTION V—SUPPLEMENTARY DATA

MAINTENANCE PARTS LIST FOR LAMINATING EQUIPMENT PH-523/GF
	MEN
	T PH.
	523/0
	3F
	
	
	



	Ref

sym-

bol
	Signal Corps

stock No.
	Name of Part and Description
	Quan

per

unit
	Run-

ning

spares
	Orgn

stock
	3d

ech
	4th

ech
	5th

ech
	Depot




	293 and
	6Q62573/B1
	BOARD: asbestos; 6" x 6" x 1/8" with 1/8" hole in two opposite corners, 1/2" from
	9
	
	
	
	*
	*
	*



	270
	6Z1653-1
	edges; (forms insulation to retain heat in hot plates). Bushing: cartridge-retainer; 34" knurled shoulder x 14" long; brass; 58"-16 thread;
	4
	
	
	
	*
	*
	*



	304
	3E7194
	Sg. 112 special, (nous nearing units in not plates). Cable: power; two-conductor; rubber-insulated; black 8" long; with an inserted single-bole single throw 5-amp, 250-v (Gavnor) switch: bakelite: with a two-
	1
	
	*
	
	*
	*
	*



	420
	6Q26460
	conductor male plug; (conducts electricity from source to outlet box). CLAMP: holding; sheet-metal construction; 0" to 134" capacity, (vice grip); (main-
	7
	
	*
	
	*
	*
	*



	212
	6Q62573/C1
	tain pressure on stack as it is transferred from the hot plates to the cooling plates). Collar: support; steel; nickel-plated; 14" thick x 14" wide with 14" hole in the cen-
	7
	
	
	
	
	*
	*



	,
	, ,
	ter countersunk in outside curvatuve; (holds support plate on the columns).
	,
	
	,
	
	,
	,
	*



	361
	6L50543

6Z4251-7
	GARKET: ram; fiber; 1 ½" thick; (seats ram in cylinder base). GARGE: hydraulic pressure: brass: 63%" diam x 1 44" thick: canacity 0-2000 lb per
	
	
	+
	
	* *
	+ *
	+ *



	·
	1 1721-70
	sq in; (used to register pressure plate); U. S. Gauge Co.
	1
	
	
	
	
	
	



	282
	6Z8862
	Heating Unit: cartridge-type; brass; 5%" diam x 5%"; 285-w, 115-v; (heats the hot plates); GE No. 185H.
	4
	
	
	
	*
	*
	*



	350
	6Q62573/H2
	Hose long; rubber; 34" x 58" x 30"; with 14" male and female brass pipe fittings;
	7
	
	
	-
	*
	*
	*



	343
	6Q62573/H1
	(carries water from supply to angle valve). Hose: short; rubber; 34m4×88m4×15m\frac{34^m}{4} \times \frac{88^m}{4} \times 15^m ; with 14m4\frac{14^m}{4} male and female brass pipe fittings;
	Н
	
	
	
	*
	*
	*



	131 341
	
	(to carry water from the upper to the lower cooling platen). NEWER CLOSE: Prace: No. 18 thread: 1/1" right hard threaded with hex shoulder:
	4
	
	
	
	*
	*
	*



	344,351
	
	(connects short hose to street ells).
	-
	
	
	
	
	
	



	106
	6L3505-28-9
	Nur: release valve; brass; internal and external threaded, 14" across flat; inside thread 14-28 x 58"; outside thread 15-28 x 15"; with hex. head; (forms seat for
	Н
	
	
	
	*
	*
	*



	165
	6L3514-9
	release valve screw). Nur: steel; hex. 78"-9 threads per in.; 1 14" across flat, 34" thick; (used to fasten
	1
	
	
	,,,
	*
	*
	*



	
	
	_
	_
	
	
	
	
	
	


























	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*




	_
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*



	_
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	
	
	*



	_
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	*
	*
	*
	*
	*
	
	
	
	*



	_
	
	
	
	. ,
	
	
	
	
	
	
	
	•
	
	
	



	-
	9
	7
	3
	
	3
	4
	19
	7
	7
	
	
	
	н
	_
	



	-
	s
	
	
	*
	
	E
	
	s
	
	. 89 :t
	. 0 +
	
	.,
	
	70



	
	Nut: steel; hex.; 11/8"-9 threads per in.; 134" across flat, 11/8" thick; (holds columns
	Nut: steel; round; knurled; 11/8"-7 threads x 5/8" thick x 1 the diam; (positions head on columns).
	PACKING: pump; impregnated rubber; special; 3/8" diam x 1/8" thick; (prevents oil seeping up past plunger).
	PACKING: ram-cup; impregnated leather; special; plunger-shaped; 1¼" diam x 3%" thick: (forms pressure plunger at top of the ram).
	Pin: cotter; steel; 4 x ½"; (secures pump lever link pins).
	Pin: dowel; cold rolled steel; over-all length 1"; with shaft 77 %" long x 12\frac{1}{2} " diam and head 12\frac{1}{2} %" thick x 12\frac{1}{2} %" diam; (holds cooling plate on the platen).
	PLATE: polish; nickel-plated; sheet steel; 6" x 5" x 0.028"; (used in the lamination stack for obtaining a high gloss).
	PLATE: wire-mesh steel; 6" x 6" x 14", with two holes 14" diam drilled on diagonal corners and 1/2" from edge; (rests between the support plate and the asbestos hoards reducing the conductivity of heat)
	Proc: male; electric; bakelite; 1¼" diam x 1¼"; two copper conductors; (connects bearing units to outlet box).
	Screw: release valve; steel; capstan-type head; 4-28 x 5%", threads have undercut tip 48" x 1/4" diam; head is 1/2" diam x 48" long with bar-type handle 13/4" long x 1/3" diam; forces the release valve into valve seat upon the exertion of pressure.
	THERMOMETER: mercury; glass; with brass housing; registers heat from 100° to 500° F in 5° graduations; 4" long x 3%" diam; (registers degree of heat in hot plates): Moeller Instrument Co.
	THERMOSWITCH: brass; 5%" diam x 4 ½"; capacity 10 amps, 110-v; 65 amps, 230-v; (controls temperature of the heating units); Fenwal Inc.
	Valve: angle; steel and brass; ¼" diam; (controls water supply to cooling plates);

Lukenheimer No. 78. dwg No. 214-G.
	VALVE: release; 1/4" diam; hardened steel ball; (closes oil channel in the base of the cylinder so pressure may be exerted and retained)
	WASHER: gauge coupling; fiber; 33 diam x 43 thick; (prevents any seepage around the gauge).



	
	15 and 6L3518-7-28
	6L3437-7
	6Q62573/P2
	6Q62573/P1
	35and 6L974-4-32

132
	6L3943-16
	6Q62573/P9
	6Q62573/P8
	6Z7561
	6L20925-24S
	6Z8643-1
	3Z9695-2.3
	6Z8892
	04and 6Z806-1
	6L50524-5



	-
	15 and |
	214
	123
	147
	35and

132
	243
	904
	260
	307
	107
	308
	297
	342
	04 and
	164





*Indicates stock available.
















	33.
	
	SECTION V—SUPPLEMENTARY DATA

MAINTENANCE PARTS LIST FOR LAMINATING EQUIPMENT PH-523/GF
	WEN.
	T PH.
	.523/(
	F
	
	
	



	Ref

sym-

bol
	Signal Corps

stock No.
	Name of Part and Description
	Quan

per

unit
	Run-

ning

spares
	Orgn

stock
	3d

ech
	4th

ech
	5th

ech
	Depot

stock




	163
	6L51804
	WASHER: gauge coupling; impregnated leather; 33" diam х 14" thick; (prevents
	1
	
	*
	
	*
	*
	*



	124
	6L53013-2
	WASHER: pump-packing; bronze; special; 3%" x 44" thick; (forms backing for pump
	_
	
	
	
	*
	*
	*



	146
	6L51806
	PACKING J. WASHER: ram-cup backing; impregnated leather; special; 114" OD x 34" ID x 14" thick: (seats the ram cup packing on the ram)
	-
	
	
	
	
	*
	*



	148
	6L58026-6
	WASHER: ram packing; steel; 1/8" OD x 3/8" ID x 1/8" thick; (seats the spring washer in the ram-packing cup).
	-
	
	
	
	
	*
	*



	105
	6L51804-1
	WASHER: release; valve packing; impregnated leather; special; 4" diam x 4" thick: (forms right fit around release valve screw)
	H
	
	
	
	
	*
	*



	149
	6L58026-7
	WASHER: spring steel; H" OD x 3/8" ID x 3 H" thick; (applies tension on the ram
	-
	
	
	
	
	*
	*



	
	6L80081
	WASHER ASSORTMENT: Spare packing; consists of: gauge-coupling washers (fiber); gauge-coupling washers (impregnated leather); ram-cup packing washers (impregnated leather); release valve packing washers (impregnated leather).
	12
	*
	*
	
	*
	*
	*



	410
	6M196
	BLOTTERS: 5" x 6" x 1/8"; (used to equalize heat in stack of laminations). OR On a congine SAF No. 10: all-working temperature: (used in hydraulic system).
	4 -
	
	*
	
	* *
	* *
	* *



	170
	6L7920-4-24.3S
	
	4
	
	
	
	*
	*
	*



	
	6L3504-20-7
	Nor: steel; hex.; 1/4"-20; head is 1/8" thick and 14" across flat; (holds cylinder unit base to press base).
	4
	
	
	
	· · · · · · · · · · · · · · ·
	*
	*



	9
	6Q29520/51
	Shearing Unit: sheet-steel housing; 2 ½" x 2½" x 4½"; triangular shaped, consisting of five parts: sheet-steel housing, steel elliptical blade with cutting edge ground at 45°, loop spring, blade guard and spring cover; (unit cuts corners of thermoplastic material at a 90° angle).
	H
	
	*
	
	*
	*
	*





*Indicates stock available.
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