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PART ONE 

INTRODUCTION 
Note (Added). Projection Equipment PH-182-D is identical to Projection 

Equipment PH-1382-C except that it is not equipped with a voltage selector switch. 

- The information contained in this manual applies also to Projection Equipment 

PH-132-D except where specified otherwise in these changes. 

1. General 

Projection Equipment PH-132-C * * * arollerscreen. Projec- 
tion Equipment PH-132-C is designed for operation on 115- or 230- 
volt alternating current (ac) or direct current (dc). Projection 
Equipment PH-132-D is designed for operation only on 115-volt ac 

or de. 

3. Table of Components (fig. 2) 
% of % R % % % 

Note (for PH-132-C only). In addition to * * *  {s 280 volts. 

5. Projector (fig. 3) 

‘The projector consists * * * can be mounted. Projection Equip- 
ment PH-132-C has four operating controls (a swivel-actuating knob, 
a rheostat knob, a power toggle ON-OFF switch and a toggle VOLT- 
AGE switch), a power cord receptacle, another carrying handle, and_ 
two elevating-leg setscrews located on the lower front of the projector; 
Projection Equipment PH-132-D is the same except that it does 

- not have the toggle VOLTAGE switch. : 

Figure 8. Projector (part of Projection Equipment PH-132-C ) with slide 
projection lens cone attached. 

22. Assembling Projector 

* % * B % 3B % 
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e. CONNECTING PowER Corp. (Superseded.) Remove the power 

cord from the case. Throw the main switch (fig. 3) to OFF, and in . 
addition, on Projection Equipment PH-132-C only, throw the voltage 
selector switch (fig. 8) to the proper position for the available power 
source. Connect the female connector to the male receptacle on the 
projector, and connect the male connector to the power source. 

24. Projection of Opaque Material 

ad. PREOPERATION CHECKS. ) 
* * % % a8 % * 

(3) Voltage Selector Switch (PH-132-C Only). Check the posi- 
tion * * * available power supply. 

te w . # w t * 

25. Projection of Slides 

a. PREOPERATION CHECKS. 
*. * * * % % % 

(8) Voltage Selector Switch (PH-132-C Only). Check the posi- 
ie ete 1. available power supply. 

% o % * x % x 

26. Projection of Film Strips 

a. PREOPERATION CHECKS. 
* oe * _ % e *% * 

(8) Voltage Selector Switch (PH-'82-C Only). Check the posi- 
tion * * * available power supply. 

% as a * *k % & bd 

28. Equipment Performance Check List 

’ Normal | Correo- 
No Item Action or condition indica- tive 

tion measure 
| | | EE | ST | EIS 

Pa * * * * * * * 

a 
ie) 

i 4 | Voltage selector switch ‘ 
2 (PH-132-C only)______-_ Throw to proper * * * 

S of power source. 

Ay 

ca) 
pe * * * * * * * 

Ay 

Figure 17. Electrical system of Projection Equipment PH-132-C, 

schematic diagram. 
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ON R2 
Jl Sl 

NOTE: 

18 GA WIRE, EXCEPT 
AS INDICATED. TM 2330-Cl-} 

Electrical system of Projection Equipment PH-182-D, 
schematic diagram. , 

Figure 17.1 (added). 

49. Cooling System 

The blower motor * * * ac or de. The electrical system of 
Projection Equipment PH-132-C (fig. 17) includes a power resistor 
which can be switched into or out of the motor circuit by the voltage 
selector switch (fig. 3). When this resistance * * * ac or de. 
The electrical system of Projection Equipment PH-132-D (fig. 
17.1) does not include a power resistor or a voltage selector switch. 
The motor circuit of Projection Equipment PH-132-C and PH- 

_ 182-D also includes a rheostat for controlling the speed of the motor. 
Thebloweris * * * light can escape. 

50. Trouble Chart for Projection Equipment PH-132—C 
x * * * * * a 

50.1 Trouble Chart for Projection Equipment PH-—132—D 
(Added) 

Trouble Probable cause Remedy 

Turn switch to ON po- 
sition. 

Replace switch. 

Repair or replace wir- 
ing. 

Replace lamp. 

Replace brushes. 

Replace rheostat. 

Lamp does not light____-_- Main switch turned off__- 

Main switch defective____ 

Wiring defective.________ 

Lamp burned out_______- 

Motor brushes worn. ____ 

Rheostat defective_______ 

Motor does not operate____ 

Motor and-lamp do not 

operate. 

Scratches or lines projected 
on screen. 

Pictures do not advance 
properly when project- 

ing film strip. 

Switch or power connect- 

or broken. 

Pressure glasses cracked 

or scratched. 

Film scratcheds.-.2...2 

Repair or replace. 

Replace glasses. 

Replace film. 

Replace film. 

Tighten clutch knob. 
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APPENDIX Ill 

IDENTIFICATION TABLE OF REPLACEABLE PARTS — 

Note (Added). The fact that an item appears in this technical manual is 

not sufficient basis for requisitioning the item. Requisitions must cite an au- 

thorized basis, such as T/O & EH, TA, T/BA, SIG 6, SIG 7 & 8, SIG 7-810, SIG 

10, list of allowances of expendable material, or other authorized supply basis. 

For an index of available supply catalogs in the Signal portion of the Department 

of the Army Supply Catalog, see the latest issue of SIG 1 and 2. 

_ 1. Supply Pamphlet for Projection Equipment PH—132—C 

* % ae * * * 

Figure 20. Projection Equipment PH-132-0, electrical components. (The elec- 

trical components of Projection Equipment PH-132-D are the same except 

that resistor R—1 and switch S-2 are not included.) 

2.1 (Added.) Identification Table of Replaceable Parts for 
Projection Equipment PH—132—D 

The replaceable parts for this equipment are the same as for Projection 
Equipment PH-132-C (par. 2 above) except that the following items 
are not used : 

K-4, LAMP, incandescent : 230 v, 500 w. 
R-1, RESISTOR, fixed: wire-wound; 200 ohms. 
S-2, SWITCH, toggle: SPST; 5 amp. 

[AG 300.7 (20 May 48) ] 

By orDER OF THE SECRETARY OF THE ARMY: 

OFFICIAL: OMAR N. BRADLEY 
EDWARD F. WITSELL Chief of Staff, United States 6 Ae 
Major General 
The Adjutant General 

_ Disrrieurion: 
Army: 

Tech Sv. (2); Arm & Sv Bd (1); AFF Bd (ea Sv Test Sec) 
(1); AFF (5); OS Maj Comd (5); Base Comd (3) ; MDW 
(5); A (ZI) (20), (Overseas) (5); CHQ (2); FC (2); 
USMA (2); Sch 11 (10) ; Gen Dep 11 (10); Dep 11 (5) ex- 
cept Baltimore & Sacramento (20) ; Tng Ctr (2); PE (10); 
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Lab 11 (2); 4th & 5th Ech Maint Shops 11 (2); T/O & E 
8550S (2); 11-47 (2); 11-107 (2) ; 11-127 (2) ; 11-500, FI, 
FJ, FK (2) 3 11-587 (2) ; 11-592 (2) ; 11-597 (2) ; SPECIAL 
DISTRIBUTION. 

Air Force: 
USAF (5); USAF Maj Comd (5); USAF Sub Comd (3); 

Services (ATC) (2); Class IIT Instls (2) ; SPECIAL DIS- 
TRIBUTION. 

For explanation of distribution formula see TM 38-405. 
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DESTRUCTION NOTICE 

WHY—To prevent the enemy from using or salvaging this equip- 
ment for his benefit. 

WHEN— When ordered by your commander. 

HOW =e 

2. 

3. 

A, 

5. 

‘Smash—wUse seldges, axes, handaxes, pickaxes, nan: 

mers, crowbars, heavy tools. 

Cut—Use axes, handaxes, machetes. 

Burn—Use gasoline, kerosene, oil, flame throwers, 

incendiary grenades. 

Explosives—Use firearms, grenades, TNT. 

Disposal—Bury in slit trenches, fox holes, other 

holes. Throw in streams. Scatter. 

USE ANYTHING IMMEDIATELY AVAILABLE FOR 

WHAT—1. 

2. 

3. 

A, 

DESTRUCTION OF THIS EQUIPMENT 

Smash—AIll lenses, lamps, reflectors, mirrors, slides, 

and projector bodies. 

Cut—Power cords. 

Burn—All film strip, this manual, and all opaque 

materials. 

Bend—All parts of projector body that are still 

recognizable. 

Bury or scatter—All that remains. 

DESTROY EVERYTHING 
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PART ONE 
INTRODUCTION 

Section |. DESCRIPTION OF PROJECTION EQUIPMENT 
PH-132-C 

|. General 

Projection Equipment PH-132-C is portable equipment for the 

projection of standard sized lantern slides, opaque copy, solid 

objects, or 35-millimeter (mm) film strips. It consists of two 

carrying cases: one containing a projector and certain accessories, 

and the other containing a roller screen. The equipment is 

designed for operation on 115- or 230-volt alternating current 
(ac) or direct current (dc). 

2. Application m1 | 

Projection Equipment PH—-132-C is used as an aid in training, 

for briefing, and for providing entertainment. It may be operated 

in any average sized classroom. 

3. Table of Components (fig. 2) 

Dimensions (in.) 
Unit Vol 

Quan Name of component See Sy) eae, hl ee ga I ae (cu 

h wd lg diam (Ib) ft) 

te eraee.. scontainin gw. Faces ee 25 15 Oo mee 2 82 7 
projector. 
cone for 10” lens. 
film strip attachment. 
slide carrier. 
card carriers. 
power cord. 
lens, 18” f/lg (focal 
length). 
lens, 10” f/lg. 
lens, 4” f/lg. 
lamp, 115 volts, 500 
watts. . 
pkg lens tissue. 
set of running spares con- 
sisting of— 

1 lamp 115 volts, 500 
watts. 

5 pkg lens tissue. 
4 motor brushes. 

Tt” Bare canvas, containing. inate 111 5 55 1.5 
1 screen. 

a ee ee oe eet 

NOTE. In addition to the above items the equipment also may be furnished with two 230- 
volt, 500-watt. lamps (1 running spare) for use where the available power supply is 230 volts. 

1 
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4. Projector Carrying Case (fig. 2) 

The projector carrying case is made of hard vulcanized fiber, 

reinforced with steel edges and corners, and finished in olive 

drab color. The case consists of a shallow bottom section, and a 

deep top cover fastened with six latches. The cover has a carrying 

handle on each end. The bottom section contains a shock-mounted 

board provided with specially designed supports for the ‘projector 

and accessories, and with rubber-cushioned compar tngents os 

the lenses. ee 

5. Projector ifig. 3) 

The projector consists of a steel housing welded to a ete base 

with the whole assembly painted with a black crackle finish. One 

side of the housing is fitted with two hinged doors (held closed by 

Dzus fasteners) which give access to the interior of the housing 

where a swivel-mounted lampholder and adjacent parabolic 

reflector, a first-surface mirror, three secondary mirrors, and a 

ventilating blower motor are contained. Ventilating louvers are 

provided on the sides and top of the housing, and a carrying 

handle is located on top of the housing. The bottom of the housing . 

is provided with an opening normally closed by a spring-tensioned © 

opaque copy holder (par. 6) mounted on the projector base. The 

upper front of the housing is provided with a lens sleeve (for the 

opaque copy lens), and a compartment containing a condenser 

lens assembly is hinged to the housing front just below the lens 

sleeve. The compartment is held closed by two slotted-head Dzus 

fasteners, and its front side is provided with stainless steel chan- 

nels to receive a slide carrier (par. 9) and to provide a fastening 

on which the slide projection lens cone (par. 7), or the film strip 

attachment (par. 8), can be mounted. Four operating controls (a 

swivel-actuating knob, a rehostat knob, a power toggle ON-OFF 

switch and a toggle VOLTAGE switch), a power cord receptacle, 

another carrying handle, and two elevating-leg setscrews are 

located on the lower front of the projector. 

6. Opaque Copy Holder (figs. 3 and 9) 

The opaque copy holder is an assembly of arms, one end of which 

is pivoted to the projector base; the other end bears a flat tray 

which normally is held against the bottom of the projector by two 

springs pulling on the arms. The tray end of the assembly is 

equipped with an operating handle with latch, and is provided 

3 



‘SWIVEL KNOB 

3 : = s : 

MAIN SWITCH. * 

RHEOSTAT KNOB _ 

Figure 3. Projector with slide projection lens cone attached. 

with a removable platen (fig. 11). The latch permits locking 

the tray away from the bottom of the projector. 

7. Slide Projection Lens Cone (fig. 3) 

The cone for the slide projection lens is aluminum and finished 

in black crackle enamel. The small end terminates in a cylindrical 

portion to receive the lens (par. 12). This end is equipped with a 

leaf spring and focusing ball to engage the spiral groove of the 

lens. 

8. Film Strip Attachment (fig. 4) 

The film strip attachment is an assembly consisting of a mounting 

plate, a body, a gate, film guides, and lens. The mounting plate is 

of stainless steel and is riveted to the body, which is finished in 

black crackle enamel. The upper and lower film guides are chrome 

plated and polished. The top of the body is hinged to provide 

access to the interior where the film movement mechanism and a 

condenser lens are contained (fig. 16). On the right side of the 

body is the film feed knob; on the left side is the framing clutch 

| knob. A lense sleeve to receive the lens (par. 12) is welded to the 

front of the gate and is equipped with a leaf spring and focusing 

ball to engage the spiral groove of the lens. 

4 



9. Slide Carrier (fig. 2) 

The slide carrier is made of brass, chrome plated and polished, 

except for the knob which is cast phenolic resin for thermal 

insulation. The carrier is provided with frames for two lantern 

slides, and is equipped with a latch to retain it in the channels on 

the projector. 

10. Card Carrier (fig. 2) 

The card carrier is a shallow box in which two movable plates are 

mounted, each having a groove on one edge. These plates are 

interconnected on the underside of the box by a linkage so that 

they remain parallel and move simultaneously. The carrier is 

made of steel parts, welded and riveted together, and finished in 

black enamel. Knobs are provided for moving the plates and for 

handling the carrier. 

Figure 4. Film strip attachment. 



11. Power Cord (fig. 2) 

The power cord is a two-conductor cable, 15 feet long, terminated 

in a male connector at one end and in a female connector at the 

other end. 

12. Lenses (fig. 2) - 

The projector is equipped with three lenses: a 4-inch diameter, 

18-inch focal length lens for the projection of opaque copy; a 

2-inch diameter, 10-inch focal length lens for the projection of 

standard lantern slides; and a 114-inch diameter, 4-inch focal 

length lens for the projection of film strips. Each lens is fully 

covered with a fluoride low-reflectance coating, and is contained 

in a mount provided with a spiral focusing groove. 

13. Screen (fig. 2) 

The screen is made of two-ply fabric, 102 inches wide by 102 

inches long, coated with vinyl resin which provides a white semi- 

matte reflecting surface. The fabric is wound on a spring-mounted 

roller contained in an aluminum housing 5 inches in diameter and 

110 inches long. Brackets, with sliding, reversible hangers for 

fastening the screen to wall or ceiling, are provided near each end > 

of the housing. A canvas carrying bag also is provided for the 

screen. 

Section Il. INSTALLATION AND ASSEMBLY 

14. Packaging Date 

Projection Equipment PH-132-C is packed: in two crates, one 

containing the projector and accessories case, and the other con- 

taining the screen. , 

q@. Export SHIPMENT. (1) Proiceon The projector is dis- 

assembled and is placed in its carrying case with all accessories 

in their proper supports. The cover of the case is put in place 

and fastened. The case is placed within a close-fitting corrugated 

fiberboard box. An appropriate amount of desiccant is added 

before. the box is sealed and inclosed within a heat-sealable 
moisture-vaporproof barrier. The moisture-vaporproof package is 

then inclosed within another corrugated fiberboard carton, which 

is wrapped in waterproof paper and placed in a nailed wooden 7 

shipping container. 52 

G 



(2) Screen. The screen is rolled up within its aluminum tube 

and placed in its carrying bag. It is then placed within a close- 

fitting corrugated fiberboard box and packed in the same manner 

as the projector ((1) above). 

b. DOMESTIC SHIPMENT. Projection Equipment PH-132-—C 

packed for domestic shipment may be received in shipping con- 

tainers similar to those described for export shipment (a above) 

or in some other manner. 

15. Unpacking 

Note. The following information applies specifically to equipment packed for 
oversea shipment. The equipment packed for domestic shipment may be received 
in similar containers. Unpacking of domestic containers must be done just as 
carefully as described for oversea containers. 

Be careful when unpacking Projector Equipment PH-—132-C. 

Observe the following precautions: 

a. Cut metal straps with a suitable cutting device or twist 

them with pliers until the straps crystallize and break. 

b. Remove nails with a nail puller. Prying may damage the 

equipment. 

c. Remove top, sides, etc., of the shipping container carefully. 

Avoid thrusting crowbars or other tools deeply into the interior of 

any shipping container. | 

d. Do not damage the packaging material any more than is 

‘absolutely necessary. Store the inside packaging materials in their 

respective shipping containers for re-use, with the exception of 

the bags of desiccant or dehydrating agent which may be either 

destroyed or returned to the depot for reactivation. 

e. Open and unpack each container in accordance with the 

following step-by-step instructions: 

(1) Cut metal straps. 

(2) Remove nails and then remove top of shipping container. 

(3) Lift out packaged equipment. 

(4) Slit waterproof overwrap at seams and remove from 

package. | 

(5) Slit seal of outer carton and lift out moisture-vaporproofed 

package. | 
(6) Slit seam of moisture-vaporproof barrier and lift out 

inner carton. 

(7) Slit seal of inner carton and open flaps. 

(8) Lift out desiccant. 

(9) Remove equipment carrying ease. 



Figure 5. Projector and accessories in case, front and lefé side. 

16. Checking 

When the equipment is unpacked, open the case (par. 18a) and 

check all parts against the table of components (par. 3). If any 

parts are damaged or missing, refer to the identification table of 

replaceable parts (app. III) for requisitioning information. 

17. Selecting Projection Room 

Select a room which can be darkened. The darker the room, the 

better the projection will be. In the projection of opaque material, 

be sure that the room is very dark, as the light is directed toward 

the material and the projected image is obtained only by reflected 

light. 

18. Removing Projector and Accessories from Carrying Case 
(figs. 5 and 6) 

‘Caution: Upon first removing the projector and accessories 

from the carrying case, note carefully the manner in which each 

component fits into its support so that it may be replaced in the 

same way and properly secured in place. 

8 



a. OPENING CASE. Release all latches. There are two on each 

long side and one on each end. Lift the cover straight up until it 

clears the projector. Each component is independently mounted 

on the board in the bottom of the case and, with the exception of 

the lamps and lens tissue, can be removed or replaced without 

disturbing other components. 

Caution: When unpacking, handle the equipment gently. Do 

not drop it. Do not touch the glass of the lenses or the surfaces 

of the mirrors with the fingers. Do not attempt to operate any 

part of the equipment until this manual has been read thoroughly. 

b. REMOVING PROJECTOR. The projector is clamped at one end 

of the case. Slip the end of the springs off the wingnuts. Loosen 

the wingnuts (the studs are staked to prevent the removal of 

the nuts). Lift each clamp and turn it so that it is disengaged 

from the base of the projector. Lift the projector from its saddle. 

¢. REMOVING FILM STRIP ATTACHMENT. The film strip attach- 

ment is held on the top-of the elevated support at one end of the 

case. Depress the spring and slide the film attachment horizon- 

tally out of the channels in which it is mounted. 

CONE FOR 
10" F/LG LENS 

LENS TISSUE 

18" F/LG LENS 
ee te. f 

Figure 6. Projector and accessories in case, rear and right side. 



d. REMOVING SLIDE CARRIER. The slide carrier is contained in 

a special compartment near the top of the elevated support. A 

spring latch retains the slide carrier in position. Depress this 

latch and slide the carrier horizontally out of the channels. 

€. REMOVING CARD CARRIERS. The card carriers are contained 

in a special compartment located at the left side of the projector 

case and are retained in position by a vertical spring clip. Move 

the spring clip laterally and lift out the card carriers. 

f. REMOVING POWER CorD. The power supply cord is strapped 

to a bracket at the left side of the case. Loosen the strap until the 

end is close to the buckle and remove the power cord. - 

g. REMOVING LENSES. The three lenses are strapped into 

rubber-padded compartments at the rear of the carrying case. 

Loosen the straps and remove the lenses. ; 

h. REMOVING LENS CONE. The lens cone for the 10-inch lens 
is contained in the elevated support. It is held in a channel by a 

spring clip, with the small end of the cone supported on a ledge. 

Push the clip to the left and slide the cone out of the mounting 

channel. 

i. .REMOVING LAMPS AND LENS TISSUE. The lamps and lens 

tissue are packed beneath the projector and strapped against the 

wall of the saddle on which the projector is supported. First, 

remove the projector (b above) ; then loosen the straps and remove 

the lamps and/or lens tissue. 

7. REMOVING SPARE MOTOR BRUSHES. The spare motor brushes 

are in a Bakelite container located in the left side of the case. 
Unscrew the cap of the container to remove the brushes. The 

bottom of the container is fastened to the board. 

I9. Removing Screen from coe Bag 

Unbuckle the strap and open the flap at the end of the bag. 

Withdraw the screen from the bag. 

TM 2330-8 

Figure 7. Mounting. screen. 
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20. Mounting Screen (fig. 7) 

When the screen is withdrawn from its bag, the bracket hangers 

are in the position shown at A in figure 7. Remove the retaining 

screws and slide the hangers out of the bracket channels. To 

mount the screen on a wall, insert the hangers into the brackets 

in the position shown at B in figure 7; to suspend the screen from 

the ceiling, insert the hangers in the position shown at C in figure 

7. In either case, replace the screws to hold the hangers in the 

selected position. 

21. Locating Projector 

Remove the projector from its case (par. 18a and b) and place 

on a table at approximately 25 to 30 feet from the screen. Use a 

table high enough so that the projected light will pass over the 

heads of the audience. 

22: Assembling Projector 

a. INSTALLING LAMP. Open the large door of the projector by 

turning the latch counterclockwise. The lampholder will be in 

either one of the positions shown in figures 8 and 12. If the lamp- 

holder is in the position shown in figure 12, turn the swivel actuat- 
ing knob clockwise as far as it will go. The socket will then be 

in position for inserting the lamp (fig. 8). The base of the lamp 

has two ears, one wider than the other, to correspond’ with the 

two slots in the lampholder. Be sure that the wider ear is inserted 

into the wider slot of the socket. Push the lamp gently downward 

until the ears are below the rim of the socket. Turn the lamp 
clockwise until it comes to a positive stop. 

Caution: Be sure that the rated voltage of the lamp corresponds. 

with the voltage of the available power source. 

b. INSERTING OPAQUE Copy LENS. Remove the lens (4-inch 

diam.) from the compartment in the carrying case. One end of 

the lens is knurled. Insert the opposite end of the lens into the 

opaque copy lens sleeve (fig. 3) and push it in slowly. A spring- 

loaded ball will engage the spiral focusing groove. 

c. ATTACHING CONE AND LENS FOR SLIDE PROJECTION. The 

base of the lens cone is provided with a square mounting plate. To 

mount the cone, slide the mounting plate into the channels provided 

on the front of the condenser compartment (fig. 13), making sure 

‘that the spring on the small end is on top. Slide the cone all the 
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way down the channels until the bottom edge of its mounting 

plate rests on the horizontal flange. Insert the lens (2-inch diam.) 

in the same manner as for the opaque copy lens (b above). 

d. MOUNTING FILM STRIP ATTACHMENT. The mounting plate 

of the film strip attachment is square, and may be inserted in the 

mounting channels in either one of two positions. For pictures 

having the long dimension horizontal, insert the attachment with 

the closed film loop on top. For pictures with the long dimension 

vertical, insert the film attachment with the closed film loop to the 

left side of the projector. Slide the attachment all the way down 

the channels until the bottom edge of its mounting plate rests 

on the horizontal flange. Insert the lens (114-inch diam.) in the 

same manner as for the opaque copy lens (0 above). 

€. CONNECTING POWER CoRD. Remove the power cord from 

the case. Throw the main switch (fig. 3) to OFF, and the voltage 

selector switch (fig. 3) to the proper position for the available 

power source. Connect the female connector to the male receptacle 

on the projector, and the male connector to either a 115-volt or 

230-volt a-c or d-c power source. 

23. Repacking 

Remove all attachments from the projector and replace the pro- 

jector and accessories in the carrying case, reversing the order 

given in paragraph 18. Roll up the screen, put the hangers in the 

position shown at A in figure 7, and replace the screen in its 

carrying bag. 

12 



PART TWO 

OPERATING INSTRUCTIONS 

Note. For information on destroying this equipment to prevent enemy 
use, see the destruction notice at the front of the manual. 

Section Ill. STEP-BY-STEP OPERATING PROCEDURES 

24. Projection of Opaque Material 

a. PREOPERATION CHECKS. (1) Projector. Check to see that 

the projector has been properly assembled for the projection of 

opaque material (par. 22a, b, and e). 

(2) Lamp. (a) Check the lamp to make sure that its rated 

voltage corresponds with the available power supply. If neces- 

sary remove the lamp from the projector and replace it with the 

proper lamp (par. 22a). 

(6) Check the position of the lamp. If the lamp is in the posi- 

tion shown in figure 8, it is in the correct position for the projection 

of opaque material. If the lamp is in the position shown in figure 

12, turn the swivel actuating knob clockwise as far as it will go. 

This will place the lamp in the proper position for the projection 

of opaque material (fig. 8). 

PARABOLIC REFLECTOR 

SWIVEL KNOB TURN 
CLOCKWISE AS FAR 
AS IT WILL GO 

RETAINING EAR | 

SIDE SECONDARY 
MIRRORS — 

Figure 8. Position of lamp for projection of opaque material. 
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(3) Voltage selector switch. Check the position of the voltage 

selector switch (fig. 3) to make sure that it is properly set for the 

available power supply. 

b. PREOPERATION PROCEDURE. (1) Cleaning optical elements. 
(a) Clean the external surfaces of the opaque copy projection 

lens (par. 82). se | 

(b) Examine the first-surface mirror (fig. 18) and, if neces- 

sary, clean it (par. 34). 

Caution: The surface of the first-surface mirror is extremely 

delicate. Do not touch it with the fingers. Do not clean it 

unnecessarily. 

(c) Examine the surfaces of the rear and side secondary 

mirrors (fig. 8) and, if necessary, clean them (par. 35). 

(d) Clean the parabolic reflector (par. 36). 

_(e) Clean the lamp (par. 37). 

(2) Centering image on screen. Following the procedure 

outlined in c below, lower the platen and insert a sample of the. 

material to be projected. Throw the main switch to ON. Proceed 

as follows: 

(a) Lateral adjustment. Move the projector on the projection 

table so that the front and back center lines are perpendicular to 

the screen on a plane approximately parallel with the floor. 

(ob) Vertical adjustment. Loosen the elevating leg screws 

(fig. 3). Grasp the front handle of the projector and lift the front 

of the projector until the screen image is suitably centered. Extend 

the elevating legs as required and tighten the setscrews. 

Note. Do not elevate the front of the projector more than 7°. Place the 
projector on a table high enough so that the optical axis of the projector 
is within 7° of the horizontal plane. 

(8) Focusing. Push or pull the lens until the screen image is 

in approximate focus. Then rotate the lens in the lens sleeve 

until a sharp image is obtained on the screen. | 

(4) Rheostat. Adjust the rheostat to an intermediate position, 

so that the blower is operating with a minimum of noise. If the 

projector is being operated in an extremely hot room, increase 

the speed of the blower accordingly. Throw the main switch 

to OFF. 

c. OPERATION OF OPAQUE COPYHOLDER (fig. 9). Face the doors 
of the projector and place the left hand on the handle, with the 

thumb on the trigger. Depress the trigger with the thumb and . 

lower the copyholder. The latch will enter a rectangular hole in 

the cross brace of the projector base. To lock the copyholder in 

the open position, remove the thumb from the trigger, permitting 

the teeth on the latch to engage with the cross brace. To return 

14 



-PLATEN 
CARD CARRIER TRAY 

Figure 9. Operation of opaque copy holder. 

the copyholder to the operating position, depress the trigger and 

allow the springs to pull the copyholder slowly to the closed posi- 

tion. Do not let the copyholder fly wpward to strike the bottom of 

the projector. 

d. PROJECTION OF BOUND PAGES OR LOOSE PAPERS. The opening 

for the projection of opaque copy is 614, inches by 614, inches. Any 

614-inch square portion of a sheet having a vertical dimension oe 

than 1114 inches can be projected. 

(1) Bound pages. Lower the opaque copy holder (c¢ above). 

Place the copy on the platen with the bottom edge of the copy 

toward the screen (fig. 10). The copyholder may be returned to 

the closed position or retained in the open position. Throw the 

main switch to ON. : 

(2) Loose papers. If the loose papers to be projected are 

- smaller than 7 inches square, paste them to cardboard larger than 

7 inches square. Lower the opaque copy holder (c above). Place 

the copy on the platen with the bottom edge of the copy toward 

the screen. Return the copyholder to the closed position. Throw 

the main switch to ON. | : 

e. PROJECTION OF CARDS. Projection Equipment PH—132-C is 

furnished with two card carriers (par. 10). These are adjustable 

to accommodate cards from 3 inches by 3 inches to 6 inches by 

15 



TS SSE 

EROVEC an 

Figure 10. Projection of bound pages. 

6 inches. To mount a card, place it on the grooved plates on top 

of the card carrier. Adjust the plates by moving the knobs on the 

bottom of the carrier until the card fits into the grooves. Lower 

the opaque copy holder and lock it in the open position (¢ above). 

Slide the platen off the copyholder, exposing the card carrier tray 

(fig. 11). Release the latch and let the copyholder rise until the 

card carrier tray is in contact with the bottom of the projector 

housing. Insert the card carrier into the tray with the bottom 

edge of the copy toward the screen. Throw the main switch to 

ON. The card carrier may be removed by pushing it through to 

the other side of the projector with the second carrier, or by 

grasping it by.the knob and sliding it out. 

f. USE OF POINTER. A pointer may be used in the projection 

of opaque material to aid in classroom instruction. If a pointer 

is to be used, the projector is operated with the opaque copy holder 
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locked in the open position (¢ above). Insert a pencil or similar 

pointed instrument and point out the desired details of the subject. 

The screen image will show the opaque material and the pointer. 

g. SHUTTING DOWN PROJECTOR. Throw the main switch to 

OFF. If the card carrier has been used, lower the copyholder and 

lock it in the open position (¢ above). Remove the card carrier 

from the tray. Slide the platen into place over the card carrier 

tray. Release the latch and let the copyholder rise to the closed 

position. Retract the elevating legs. Disassemble the projector 

and replace it in the carrying case (par. 23). 

25. Projection of Slides 

a. PREOPERATION CHECKS. (1) Projector. Check to see that 

the projector has been properly assembled for the projection of 

slides (par. 22a, b, c, and e). 

| TRAY LOWERED. CARD | 
| CARRIER IN POSITION — 

CARD CARRIER 

| PLATEN REMOVED - 
TO ACCOMMODATE — 

CARD CARRIERS 

Figure 11. Projection of cards. 
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Figure 12. Position of lamp for projection of slides and film strips. 

(2) Lamp. (a) Check the lamp to make sure that its rated 

voltage corresponds with the available power supply. If necessary, 

remove the lamp and replace it with the proper lamp (par. 22a). 

(b) Check the position of the lamp. If it is in the position 

shown in figure 8, turn the swivel actuating knob counterclockwise 

as far as it will go. This will place the lamp in the proper operating 

position for the projection of slides (fig. 12). 

(3) Voltage selector switch. Check the position of the voltage 

selector switch to make sure that it is properly set for the available 

power supply. | ) 

b. PREOPERATION PROCEDURE. (1) Cleaning optical elements. 

(a) Clean the external surfaces of the lens (par. 32). 

(b) Clean all condensers and the heat-absorbing glass (par. 33). 

(c) Clean the parabolic reflector (par. 36). 

(d) Clean the lamp (par. 37). 

(2) Centering image on screen. Following the procedure out- 

lined in c below; insert the slide carrier into the channels provided 

on the projector. Throw the main switch to ON, and make the 
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lateral and vertical adjustments described in paragraph 24b (2) 

(a) and (b). 3 

(3) Focusing. Focus the slide projection lens in the same 

manner as described in paragraph 246(8). | 

(4) Rheostat. Adjust the rheostat in the same manner as de- 

scribed in paragraph 24) (4). Then throw the main switch to OFF. 

c. OPERATING SLIDES. (1) Insert the slide carrier into the 

slide carrier channels (fig. 13) and push it in as far as it will go. 

(2) Arrange the slides in the desired projection sequence. 

(3) Pull the slide carrier to the extreme right. Insert the first 

slide into the right-hand pocket of the slide carrier. Push the slide 

earrier to the left as far as it will go. The first slide is now in 

projection position. Throw the main switch’ to ON. 

‘Note. Many slides have a small dot or circle on one corner of the mask. 
If the slide is inserted into the carrier so that this dot or circle is in the 
upper, right-hand, rear corner, the slide will be correctly placed for projec- 
tion. If, when handling the slide, the thumb is Pca upon this dot, or circle, 
finger marks on the slides will be avoided. 

SLIDE CARRIER : 
CHANNELS FOR 

LENS CONE 

LENS CONE 

ae PROJECTION. LENS 

RHEOSTAT 
KNOB TM 2330-9 

Figure 13. Projector assembled for projection of slides. 
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(4) While slide No. 1 is in the projection position, insert the 

second slide in the left-hand pocket of the slide carrier on the 

other side of the projector. Draw the slide carrier to the right 

as far as it will go. This will place the second slide in projection 

position. Remove the first slide from the right-hand pocket and 

insert the next slide. Continue this procedure until all the slides 

have been projected. 

d. SHUTTING DOWN PROJECTOR. Throw the main switch to 
OFF. Push down on the slide carrier handle until the latch at 

the opposite end is raised sufficiently to permit the slide carrier 

to be pulled out of the channels. Retract the elevating legs. Dis- 

assemble the projector and replace it in the carrying case (par. 

23). 

FILM STRIP 
“pATTACHMENT 

Figure 14. Projector assembled for projection of film strips, 
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26. Projection of Film Strips 

a. PREOPERATION CHECKS. (1) Projector. Check to see that 
the projector has been properly assembled for the projection of 

film strips (par. 22a, b, d, and e). 

(2) Lamp. (a) Check the lamp to make sure that its rated 

voltage corresponds with the available power supply. If necessary, 

remove the lamp and replace it with the proper lamp (par. 22a). 

(6) Check the position of the lamp. It should be in the same 

position as for the projection of slides (par. 25a(2) (0b). 

(3) Voltage selector switch. Check the position of the voltage 

selector switch to make sure that it is properly set for the available 

power supply. 

b. PREOPERATION PROCEDURE. (1) Cleaning optical elements. 

(a) Clean the external surfaces of the film strip attachment pro- 

jection lens (par. 32). 

(6) Clean all condensers and heat-absorbing glass (par. 33). 

(c) Clean the parabolic reflector (par. 36). 

(a) Clean the lamp (par: 37). 

(e) Clean the front and rear pressure glasses (pars. 39 and 

40). i 

(f) Clean the condenser in the film attachment (par. 38). 

(2) Centering image on screen. Following the procedure out- 

lined in c below, thread a film strip in the film strip attachment. 
Throw the main switch to ON, and make the lateral and vertical 

adjustments described in paragraph 24)(2) (a) and (0b). 

(3) Focusing. Adjust the film strip projection lens in the 

same manner as described in paragraph 240(3). 

(4) Rheostat. Adjust the rheostat in the same manner as 

described in paragraph 24b(4). Then throw the main switch to 

OFF.. 

c. THREADING FILM (fig. 4). Open the film gate by releasing 

the spring latch and then swing open the gate. Pull down the film 
retaining loop so that the upper film pocket is open. Insert a roll 

of film in the film pocket so that the free end feeds off the top of 

the roll toward the projector. Insert the free end of the film 

beneath the film guide strips so that one or two perforations 

become engaged with the sprocket teeth. Turn the film feed knob 

clockwise. The film will automatically feed through the attach- 

ment. Swing the film gate closed and latch it. Throw the main 

switch to ON. 

Caution: While threading the film, take care not to scratch or 

otherwise mar the pressure glasses. 
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d. FRAMING. Hold the film feed knob (fig. 4) firmly and 
unscrew the clutch knob slightly. Turn the film feed knob until 

the picture is properly framed. Then tighten the clutch knob. 

Each successive one-fourth turn of the film feed knob clockwise 

will advance the film so, that the next picture will be properly 

tramed for projection. 

€. SHUTTING DOWN PROJECTOR. Throw the main switch to 

OFF. Remove the roll of film from the lower film guide. Retract 

the elevating legs. Disassemble the projector and replace in 

carrying case (par. 28). 

Section IV. EQUIPMENT PERFORMANCE CHECKLIST 

27. Purpose and Use of Checklist 

a. GENERAL. The equipment. performance checklist (par. 28) 

will help the operator to determine whether Projection Equipment 

PH-132-C is functioning properly. The checklist gives the item 

to be checked, the conditions under which the item is checked, the 

normal indications and tolerances of correct operation, and the 

corrective measures that the operator can take. Items 1 through 

9 are checked before starting; items 10 and 11, during operation; 

and items 12 through 14, when stopping. 

b. ACTION OR CONDITION. The information given under the 

action or condition column represents, in the case of some items, 

the control settings at which the item is to be checked. In other 

items, it represents an action that must be taken in order to check 

the normal indication given in the column bearing the title 

normal indication. 

c. NORMAL INDICATION. The normal indications listed include 
the visible and audible signs that the operator will perceive when 

he checks the items. If the indications in equipment operation are 

not normal, the operator should apply the recommended corrective 

measures. 

d. CORRECTIVE MEASURES. The corrective measures listed are 

those that the operator can make without turning the equipment 

in for repairs. A paragraph reference indicates that the correction 

of the trouble cannot be effected during operation and that trouble 

shooting by an experienced repairman is called for. If the equip- 

ment will not operate, or if the recommended corrective measures. 

do not yield results, trouble shooting is necessary. If the situation 

requires that operation be continued, however, and if the equip- 

ment is not completely inoperative, the operator may be required 

to keep the equipment in operation as long as it is possible to do so. 
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PART THREE 

MAINTENANCE INSTRUCTIONS 

Section V. PREVENTIVE MAINTENANCE TECHNIQUES 
’ 

29. Meaning and Importance of Preventive Maintenance 

a. MEANING. Preventive maintenance (PM) means making 

systematic checks and adjustments at regular intervals to keep 

equipment operating at top efficiency. 
b. IMPORTANCE. PM is of utmost importance. The usefulness 

of this projection equipment depends upon its being ready to 

operate at peak efficiency when needed. It is vitally important that 

operators and repairmen of this equipment maintain it properly. 

PM for Projection Equipment PH—-132-C consists of inspecting 

and cleaning the optical elements of the equipment. 

30. Frequency of Maintenance 

Inspect the optical elements prior to each use of the projector and 

clean them if necessary. Do not clean the first-surface mirror 

unless absolutely necessary (par. 34). 

Section VI. ITEMIZED PREVENTIVE MAINTENANCE 

31. Preventive Maintenance Tools and Materials 

PM of Projection Equipment PH-132-C requires the following 

tools and materials: 

Screw driver. 

Camel’s-hair brush. 

Syringe bulb. 

Lens tissue. 

Soft, lint-free cloth. 

32. Cleaning Projection Lenses 

Remove any dust with a camel’s-hair brush, or by blowing air 

across the surface with a syringe bulb. Do not breathe on the lens. | 

After all dust has been removed in this fashion, wipe the lens clean 
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RETAINING BAR 

FASTENERS 
ae 

| HEAT-ABSORBING Saami ee aig 
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rM 2330-18 TM 2330-15 | 

Figure 15. Condenser compartment open for removal of condensers and heat absorbing glass. 

with lens tissue. Do not attempt to take the lenses apart. It is 

only necessary to clean the external surfaces of the lens. 

33. Cleaning Condensers and Heat-Absorbing Glass (fig. 15) 

Remove the slide projection cone or the film strip attachment, if 

either is in place. Loosen the two fasteners at the top of the con- 

denser box by giving them a one-fourth turn clockwise. This will 
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permit the condenser compartment to swing forward. Remove 

the condenser retaining clip by holding the retaining bar with 

one hand and pushing the condenser retaining spring down with 

the other hand until the bent ends are free of the retaining ears. 

The clip can then be removed. Slide the condensers up and out 

of the condenser box. Clean the condensers by removing all dust 

and grit with a camel’s-hair brush or by blowing air across the 
condenser with a syringe bulb. Wipe the surfaces with lens tissue. 

The heat-absorbing glass is cleaned in the same way. In cleaning 

the condensers remove one, clean ‘it, and replace it prior to the 

removal of the other, so that the condensers are replaced in their 

proper position. The thicker condenser is placed nearer the lamp. | 

34. Cleaning First-Surface Mirror (fig. 18) 

Caution: The reflecting coating of this mirror is deposited on 

the front surface and is not protected by glass as with ordinary 

mirrors. This surface is extremely delicate. Do not rub it or get 

finger marks on it. To clean the first-surface mirror, blow the 

dust off with a bulb syringe. If additional cleaning is necessary, 

Wipe gently with a soft lint-free cloth. If the mirror is excep- 

tionally dirty, clean it with a soft lint-free cloth moistened with 

alcohol or ether. Never use water on this mirror. 

35. Cleaning Secondary Mirrors (fig. 8} 

There are two side secondary mirrors and one rear secondary 
mirror. These are rear surface mirrors and can be cleaned by 

wiping them with a water-dampened, lint-free cloth, or with lens 

tissue. ; 

36. Cleaning Parabolic Reflector (fig. 8) 

To remove the lamp, give it a one-fourth turn counterclockwise and 

then withdraw it from the lampholder. The parabolic mirror is a 

rear surface mirror and can be cleaned by wiping it with a 

water-dampened, lint-free cloth or with lens tissue. It is not 

necessary to remove the reflector from the projector in order to 

clean tt. 

37. Cleaning Lamp 

Remove the lamp as described in paragraph 36 and clean it with 

a water-dampened, lint-free cloth or lens tissue. Examine the 

lamp for blisters in the glass and for a sagging filament. Replace 

with new lamp, if necessary. 
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38. Cleaning Film Strip Condenser 

Depress the latch and lift the cover of the film strip attachment 

to the position shown in figure 16. Slide the condenser out of its 

mounting channels. Clean the condenser by removing all dust and 

grit with a camel’s-hair brush or by blowing air across the con- 

denser with a syringe bulb. Wipe the surfaces with lens tissue. 

Replace the condenser with the curved surface toward the lamp. 

Seem 

REAR PRESSURE. 
PLATE 

Figure 16. Film strip attachment, with cover open. 

39. Cleaning Rear Pressure Glass (fig. 16) 

Open the cover of the film attachment as described in paragraph 

38. Grasp the tab on the top of the rear pressure glass (window) 
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mounting plate. The plate is held forward by two springs so that 

the top edges of the mounting plate are beneath two bent ears. 

Move the plate slightly to the rear and draw the pressure plate up 

and out of the attachment. Clean the pressure glass in the same 

manner as the condenser (par. 38). To replace the pressure glass, 

slide it into the grooves until it snaps into place. 

40. Cleaning Front Pressure Glass (fig. 4) 

Open the film gate by releasing the latch. Grasp the top and bottom 

horizontal edges of the plate on which the pressure glass is mount- 

ed. Draw the bottom edge away from the gate. This raises the 

pressure plate (window) above the retaining strip and permits it 

to be moved downward and removed. Clean the pressure glass in 

the same manner as the condenser (par. 38). Replace the pressure 

vlate (window) following the reverse procedure. 

4|. Preventive Maintenance Checklist 

The following checklist is a summary of the organizational PM 

schedule for maintaining Projection Equipment PH-132-C in 

optimum operating condition. The suggested time intervals for 

performing the PM operations as shown on the checklist may be 

varied at any time by the local commander. For best performance 

of the equipment, however, it is recommended that the operations 

be performed at least as frequently as called for in the checklist. 

When performed 

| out 
Item Item to be inspected Instruction rot ow. 
No. and cleaned paragraph g ae > 3 

2s Pog g& 
Si | 293° ae 
ae eae 23 

1 Liéng,.18" .f/le ge ee 32 p ess pee 2 es O 
2 lense 10271 joe eee eee 32 D6 Aen peace 3o8" @) 
38 Lene 2 4 et eae ee ee 32 b, OS eerie O 
4 Condensers. ow ea 33 RO caves coated O 
5 Heat-absorbing glass... BS be ph eee O 
6 First-surface mirror___...--- 34>)... ae x O 
if Secondary mirrors.____...__. 35 pC ns ee a 
8 Parabolic reflector... 36 ba i ena a O 
9 LOEW) NeGreen Wk cape came Nmeme EO 37 8 3] Pe O* 

10 Film strip condenser... 38 fA | Ne O 
11 Rear pressure glass______-- 39 Xa) Crek? hs a O 
12 Front pressure glass. A0 es ene 5.2 8 bee O 

NOTE. X indicates when operations are to be performed; O indicates operator. " 
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Section VII. LUBRICATION 

(Not required. ) 

Section VIll. WEATHERPROOFING 

42. General 

Signal Corps equipment, when operated under the severe climatic 

conditions which prevail in the tropical, Arctic, or desert regions, 

requires special treatment and maintenance. 

43. Tropicalization 

a.. GENERAL. Because fungus growth, insects, corrosion, salt 

spray, and excessive moisture affect most materials harmfully, a 

special moistureproofing and fungiproofing treatment has been 

devised which, if properly applied, provides a reasonable degree 

of protection. Refer to TB SIG 18, Moistureproofing and Fungi- 

- proofing Signal Corps Equipment, for a detailed description of the 

varnish-spray method of moistureproofing and fungiproofing and 

the supplies and equipment required in this treatment. The follow- 

ing problems may be encountered: | 

(1) Resistors fail because of the effects of fungus growth and 

excessive moisture. 

(2) Electrolytic action, often visible in the form of corrosion, 

takes place in resistors causing eventual break-down. 

(3) Hook-up wire insulation and cable insulation break down. 

Fungus growth accelerates deterioration. 

(4) Moisture forms electrical paths on insulating strips, caus- 

ing flash-overs. 

Caution: Varnish spray may have poisonous effects if inhaled. 

To avoid inhaling spray, use a respirator if available; otherwise 

fasten cheesecloth or other cloth material over nose and mouth. 

Never spray varnish or lacquer near an open flame. Do not smoke 

in a room where varnish or lacquer is being sprayed. The spray 

may be highly inflammable. | 

6. PROJECTION EQUIPMENT PH-132-C. Projection Equipment 

P-H-132-C is treated for moistureproofing and fungiproofing dur- 
ing manufacturing. No further treatment is necessary unless the 

coating has been damaged. 

c. MOISTUREPROOFING AND FUNGIPROOFING AFTER REPAIRS. If 

the coating of protective varnish has been punctured or broken 
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during repair and if a complete treatment is not needed to reseal 

the equipment, apply a brush coat to the affected pert: Be sure 

the break is completely sealed. 

44. Winterization 

a. GENERAL. Special precautions are necessary to prevent poor 

performance or total operational failure of equipment in subzero 

temperatures. Most signal equipment can be used in winter if 

difficulties common in low temperatures are anticipated and pre- 

cautions taken to prevent them. For operation purposes, place 

equipment in heated rooms whenever possible. Wrap it in blankets 

when on the march to protect it from winds and freezing tempera- 

tures. Refer to TB SIG 66, Winter Maintenance of Signal Equip- 

ment, for complete information. The following problems may- be 

encountered : 

(1) Steel. Steel shrinks and becomes brittle in subzero 

temperatures. ; 

(2) Glass. Glass is especially susceptible to sudden tempera- 

ture changes. The difference between a low air temperature and 

the warmth of a man’s breath may be sufficient to shatter a lens. 

(3) Rubber. Natural rubber resists cold weather well, but 

certain types of synthetic rubber are unreliable and become brittle. 

b. PROJECTION EQUIPMENT PH-132-C. When the equipment 

has been stored outdoors or in an unheated shelter where extreme 

cold temperatures are encountered, the following procedure is rec- 

ommended before attempting to operate the equipment: 

(1) Transfer the equipment from the cold to the warmer 

temperature, and allow it to remain in the room temperature for 

approximately 6 hours before removing the equipment from the 

case. 

(2) Do not open the carrying case before the equipment has 

reached the room temperature, because water may condense on 

the equipment and cause permanent damage to it. Whenever pos- 

sible, inclose the equipment in a water repellent material such as 

waterproof bags, shelter cloth, or other improvised coverings while 

the equipment is in the cold atmosphere, and then transfer it to 

the warmer room. The water repellent material must inclose the 

equipment as airtight as possible. Keep this covering on until the 

equipment has reached the room temperature. This procedure 

will eliminate further the possibility of water’s condensing on 

the equipment. 

(8) Before operating the equipment, clean and dry any water 
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that has condensed on the pressure gate glasses, sprockets, para- 

bolic reflector, and the reflecting mirrors inside the housing. Use 

a lint-free cloth for this operation. Clean the projection lenses and 

condensing lenses with lens tissue. When moisture has condensed 

on the inside surfaces of the projection lenses, it is necessary to 

leave the lamp turned on until the moisture evaporates from the 

surfaces of the lenses before operating the projector. 

45. Dustproofing 

a. GENERAL. Signal Corps equipment operated in desert locali- 

ties is affected by the extremely high temperatures and the amount 

of dirt, dust, sand, and other foreign matter in the air. Be careful 

to prevent such substances from filtering into the equipment. 

Cover the equipment when it is not in use. Thorough cleanliness is 

imperative. If possible, inspect and clean the equipment daily. 

Foreign matter, such as dirt, dust, and sand, acts as an abrasive 

causing excessive wear. Refer to TB SIG 75, Desert Maintenance 

of Ground Signal Equipment. 

b. PROJECTION EQUIPMENT PH-132-C. Dustproofing of the 

equipment is necessary only under adverse conditions of operation. 

When the equipment is operated outdoors where wind, dust, or 

sand are present, expose the equipment as little as possible. Before 

storing the equipment, remove with a camel’s-hair brush all sand 

or other foreign matter on the pressure glasses, sprockets, reflec- 

tors, and projection lenses. Do not use lens tissue before cleaning 

the optical lenses with a camel’s-hair brush. Do this cleaning 
indoors or under cover to insure that no dust remains on the 

equipment when stored. Avoid storing the projector outdoors. 

When it is found necessary to store the equipment outdoors, cover 

it with shelter cloth or other improvised material to protect it 

from dust. 
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PART FOUR 

AUXILIARY EQUIPMENT 

(Not used.) 



PART FIVE. 

REPAIR INSTRUCTIONS 

Section IX.—THEORY OF EQUIPMENT 

46. General 

Projection Equipment PH-132-C projects the images of trans- 

parencies (slides or film strips) and of opaque copy or objects. 

Light radiates in all directions from a projection lamp mounted on 

a swivel base. In order that this light may be guided in one direc- 

tion, a parabolic reflector is mounted directly behind the lamp to 

refiect the light from that side of the lamp. In the projection of 

slides or film strips, the light is directed through the condenser 

lenses and then through the slide or film strip and the projection 

lens in approximately a direct path to the projection screen. In 

the projection of opaque material, the light brilliantly illuminates 

the copy and the light reftected from the copy is directed by a 

first-surface mirror to the projection lens, which produces the 

image on the screen. The size of the image for each of the projec- 

- tion lenses is proportional to the distance between the projector 

and the screen. Appendix I contains data showing the size of the 

screen image for each type of projection at various projection 

distances. The intensity of illumination on the projection screen 

varies inversely with the area of the screen image. The larger 

the screen image, the lower the intensity of illumination for each 

type of projection. 

47. Projection of Images from Slides and Film Strips 

Figure 12 shows the position of the lamp for the projection of . 

slides and film strips. The light directed toward the screen is inter- 

cepted by the first condenser and concentrated. It then passes 
through a heat-absorbing glass which filters out a considerable 

part of the red or hot portion of the spectrum. The light then con- 

tinues through the second condenser, which converges it through 

the slide or film strip to the projection lens. The projection lens 

then produces the image on the screen. 
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48. Projection of Images from Opaque Material 

Figure 8 shows the lamp in the proper position for the projection 

of opaque copy or objects. The light is directed toward the copy. 

Secondary mirrors on each side and at the rear of the copy pick 

up additional light and reflect it toward the copy. Above the 

opaque copy opening and adjusted at the proper angle is a first- 

surface mirror. The reflected light from the surface of the opaque 

copy or object is directed by this mirror to the lens, which projects 

the image onto the screen. 

18 GA WIRE, EXCEPT 
-AS INDICATED. R-| TM 2330-18 

Figure 17. Electrical system, schematic diagram. 

49. Cooling System 

The blower motor is designed to operate on 115 volts, ac or de. The 

electrical system of the projector (fig. 17) includes a power resis- 

tor which can be switched into or out of the motor circuit by the 

voltage selector switch (fig. 8). When this resistance is switched 

in, it is in series with the motor and the equipment can be operated 

on 230 volts, ac or de. The motor circuit also includes a rheostat 

for controlling the speed of the motor. The blower is designed to 

move cool air, taken from outside the projector, across the opaque 

copy. The air continues forward to cool the lamp and other parts 

of the projector and escapes by passing through the louvered 

openings in the projector housing. These openings are shielded so 

that no direct light can escape. 
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Section X. TROUBLE SHOOTING 

50. Trouble Chart 

Trouble 

Lamp does not light... 

Motor does not operate 
with voltage switch 
in either position. 

Motor does not operate 
with voltage switch 
set for 2380v, but does 
operate when switch 
is set for 115v. 

Motor races when used 
on 230v with voltage 
selector switch in 
proper position. 

Motor not fast enough 
when used on 115v 
with voltage selector 
switch in proper posi- 
tion. 

Motor and lamp do not 
operate. 

Seratches or lines on 
screen when project- 
ing film strip. 

Pictures do not advance 
properly when _ pro- 
jecting film strip. 

Probable cause 

Main switch or wiring 
defective. 

Lamp burned out... 

Motor brushes worn. 
Rheostat burned out _ 
Voltage selector switch 

or wiring defective. 

Fixed resistor burned 
out. 

Voltage selector switch 
or wiring defective. 

Voltage selector switch 
or wiring defective. 

Main switch or power 
connector broken. 

Pressure glasses crack- 
ed or scratched. 

Film scratched__..._.... 

Perforations broken_. 
Clutch knob loose. 

Remedy 

Replace switch or wir- 
ing. 

Replace lamp. 

Replace brushes. 
Replace rheostat. 
Replace switch or wir- 

ing. 

Replace fixed resistor. 
Note. Use 115v in 
testing for this trou- 
ble. 

Replace switch or wir- 
ing. 

Replace switch or wir- 
ing. 

Repair or replace main 
switch or power con- 
nector. 

Replace pressure 
glasses. 

Replace film. 

Replace film. 
Tighten clutch knob. 

51. Tools Required 

Section XI. REPAIR 

No special service tools are required for repair of this equipment. 

The repairman should have an assortment of screw drivers, pliers, 

crocus cloth, #00000 sandpaper, small files, and a soldering iron of 

100- to 150-watt capacity. 

52. Replacing Parabolic Reflector (fig. 18) 

Turn the swivel actuating knob (fig. 3) until the reflector is 

approximately in the position shown in figure 18. Remove the nuts 

on one end of each reflector clamping strip. Do not remove the 
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strips. Turn the swivel actuating knob clockwise, as far as it 

will go. Remove the lamp. Remove the reflector by sliding it up 

and out of the mounting channels. Insert a new reflector into the © 

mounting channels with the cut-out portion toward the bottom. 

Replace the nuts on the reflector clamping strips and tighten them 

securely. 

ae eee, 
MIRROR MOUNTING SCREWS 

FIRST-SURFACE MIRROR U-7¢ 

MOTOR 
BRUSH 

- GAPS {O-9) 

Figure 18. Interior of projector. 

53. Replacing First-Surface Mirror (fig. 18) 

Remove the lower clamping nut and washer which supports the 

adjusting bracket. Remove the mirror mounting screws, taking 

care not to lose the nuts and lockwashers for these screws. The 

entire mirror assembly now can be removed from the projector. 

Then remove the mirror retaining screw and slide the mirror up 

and out of the channels. Insert a new mirror. Be sure that the 
brighter reflecting surface faces outward. Replace the reflector 
retaining screw. Replace the mirror mounting screws. Replace 

the lower mirror clamping nut and washers. Make sure all mount- 

ing nuts and bolts are tight. 

Caution: A first-surface mirror is one which has the reflecting 

surface deposited on the front surface of the mirror rather than 
e 
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on the back as is the case with ordinary mirrors. This surface is 
delicate and should never be touched with the fingers. 

54. Replacing Side Secondary Mirrors 

Straighten the retaining ear (fig. 8). Slide the mirror out toward 

the front of the projector. Slide the new mirror in place. Bend 

the retaining ear inward with the fingers. 

55. Replacing Rear Secondary Mirror (fig. 8) 

Remove both side secondary mirrors (par. 54). Remove the fiber 

cushions behind the side secondary mirrors. Remove the rear 

mirror by swinging the lower edge forward. Insert a new mirror. 

Replace the fiber cushions and side secondary mirrors. 

56. Replacing Front Pressure Plate (Window) in Film Strip 
Attachment (fig. 4} , 

Remove the pressure plate as described in paragraph 40.- Insert 

the new pressure plate (window), following the reverse procedure. 

57. Replacing Rear Pressure Plate (fig. | 6) 

Remove the rear pressure plate as described in paragraph 389. 

Insert the new pressure plate, following the reverse procedure. 

When the pressure plate has been inserted as far as it will go, it 

will spring forward. Turn the film feed knob until the cam clicks. 

~ Snap the cover shut. 

58. Replacing Motor Brushes (fig. 18) 

Unscrew the Bakelite brush caps. Depress the brush retaining 

clip and withdraw the spring; the brush will come out with the 

spring. Replace the worn brush with a new one. Replace the 

brush caps. 

59. Replacing Motor 

Open the large door of the projector. Disconnect the two motor 

leads. Remove the two screws which hold the motor mounting 

bracket to the side of the projector. Remove the four screws which 

support the blower casting (three screws are located around the 

blower intake on the left side of the projector and one screw is 
located below the louver at the top of the projector). The entire 

motor and blower assembly now can be removed from the projec- 
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tor. Detach the motor from the blower housing by removing the 

four screws which fasten the motor mounting bracket. Remove 

the blower wheel from the motor shaft by loosening its setscrew 

and sliding the wheel off the shaft. Remove the blower mounting 

plate by unscrewing the two mounting nuts. Replace the motor 

and reassemble the motor and blower assembly, following the 

reverse procedure. 

60. Replacing Rheostat 

Lay the projector on its left side. Unsolder the rheostat leads by 

reaching through the bottom of the projector. Remove the rheo- 

stat knob from the front of the projector by loosening its setscrew. 

Remove the mounting nut on the front of the projector and with- 

draw the rheostat. Replace the rheostat, following the reverse 

procedure. 

61. Replacing Lampholder 

Open the large door of the projector. Loosen the screw on the 

lampholder clamping ring (fig. 19). Pull the lampholder up and 

out of the clamping ring. Remove the insulating plate from the 

bottom of the lampholder. Disconnect the leads by loosening the 

contact screws. Replace the lampholder, following the reverse 

procedure. 

62. Replacing Pressure Plate Spring of Film Strip Attachment 

One end of the pressure plate spring is attached through a hole 

provided on the front of the film strip attachment. The other end 

-is slipped over a stud located on the yoke legs in the attachment. 

To remove the spring, first slip the one end from the stud. To 

replace the spring, insert one end in the hole provided and then 

slip the other end over the stud and into the grooves provided on 

the stud. 

63. Replacing Swivel Actuating Shaft Assembly (fig. 19) 

Open the small door on the projector. Loosen the setscrew on each 

collar located at each end of the shaft. Grasp the swivel actuating 

knob and withdraw the shaft from the projector. Remove the two 

collars from the helically wound wire. Remove the helically 

wound wire from the sheet metal nut. To reassemble the swivel 

actuating assembly, thread the new helically wound wire through 

the sheet metal nut. Attach the two collars by inserting each end 
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of the wire into the hole provided in each collar. Insert the shaft 

through the front of the projector so that it enters the front 

collar, the helically wound wire, the sheet metal nut, and the rear 

collar. Tighten the setscrew on each collar. 

"LAMPHOLDER CLAMPING RI 

Figure 19. Lampholder and swivel actuating shaft assembly. 

64. Unsatisfactory Equipment Report 

a. WD AGO ForM 468 (UNSATISFACTORY EQUIPMENT REPORT) 

FOR EQUIPMENT USED BY ARMY GROUND FORCES AND TECHNICAL 

SERVICES. WD AGO Form 468 will be filled out and forwarded 

through channels to the Office of the Chief Signal Officer, Wash- 

ington 25, D. C., when trouble occurs more often than is normal, 

as determined by qualified repair personnel. 

b. AAF Form 54 (UNSATISFACTORY REPORT) FOR EQUIPMENT 

USED BY UNITED STATES AIR Force. AAF Form 54 will be filled 

out and forwarded to Commanding General, Air Materiel Com- 

mand, Wright Field, Dayton, Ohio, in accordance with AF 

Regulation 15-54. 
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APPENDIX | 

PROJECTION DATA 

Focal 
length Used to 
of lens project 

10 °j<Slides: 20-4 see 
18 | Opaque material__ 

4>4)efilm strips. 

Projection distance 
ft 

Size of 

mask " 15 | 20 
(in.) 

25 

Size of image on screen 

11/16x15/16)2%x3% | 3%x5 4x6 
2%x8 4x4% |5142x6 64exT% 
64%4x6% |4%x4% |6%x6% 8x8 

5x7 
8x8% 



APPENDIX II 

REFERENCES 

1. Publications 

FM 21-6, List and Index of War Department Publications. 

TB SIG 18, Moistureproofing and Fungiproofing Signal Corps 

_ Equipment. 

TB SIG 66, Winter Maintenance of Signal Equipment. 

TB SIG 75, Desert Maintenance of Ground Signal Equipment. 

TM 38-650, Basic Maintenance Manual. 

2. Forms 

WD AGO Form 468, Unsatisfactory Equipment Report. 

AAF Form 54, Unsatisfactory Report. 
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APPENDIX III 

IDENTIFICATION TABLE OF REPLACEABLE PARTS 

+ 

|. Supply Pamphlet 

The following information was compiled on 31 October 1947. 

The appropriate pamphlet of the Department of the Army Supply 

Catalog for Projection Equipment PH-132-C is— ; 

Organizational Maintenance Allowances and Field and Base 

ara PS Maintenance Stockage Guide 

SIG 7&&—PH-132-C (will be listed in FM 21-6 when ane 

lished). For an index of available catalog pamphlets, see e the latest 

issue of the Army Supply Catalog SIG 1 and 2. 
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