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TECHNICAL DATA
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MNOTE: The instructions contained in this manual also apply Tube Complemenf
to the 50.cycle equipment. 2 RCA 6]7
Power Required 2 RCA 6L6G

105 to 125 volts, 15 amperes 2 RCA 65L7GT

60 cycles (MI. 1315, MI-1315.-A, MI-1315-B) ' 1 RCA 6VeGT

50 cycles (MI-1215.F, MI-1315-AF, MI-1315-BF) 1 RCA sSU4GB

. 1 RCA 921 PHoTo TVEE
Projection Lens

Speed /1.8 .

Focal Length: 244 inches Amplifier Fuse

Coated an all air to glass surfaces 2 amperes, Typc 3AG, Slo-Ble
Sound Loamp .

Y4 ampere, 4-volt prefogused Amp'lﬁer OUfPUf

§-8 douhle contact 25 wilts

BGB/BGK
WARNING

Do not operate the equipment on any power fre-
quency other than that specified on nameplate.
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DESCRIPTION

Application

The RCA Model 400 Porto-Arc 16mm Motion Pic-
ture Equipment is portable deluxe equipment de-
signed for high quality presentation of 16mm sound
and silent motion films. It can be set up for operatioa
in any suitable location where power of the required
frequency, voltage and current capacity is available —
see nameplate on equipment.

This equipment can be used with a microphone or a
phonograph for public address either simultaneously
with silent pictures or independently of projection.
It is also designed to give excellent quality reproduc-
tion of full color mation pictures.

Components

The equipment consists of the following five basic
units in maiching cases or housings:

1. Projector Mechanism (Part 1 of MI-1315,
1315-A, 1315-AF, 1315-B or 1315-B¥F)

2. Pedestal-Amplifier Assembly (Part 2 of MI-
1315, 1315-A, 1315-AF, 1315-B or 1315-BF)

3. Arc. Lamp (Part 3 of MI-1315, 1315-A, 1315-
AF, 1315-B or 1315-BF)

4. Rectifier (MI-1325, M1-1325-A, MI-1325-B, 30
ampere; or MIE-1324 .10 ampere, as ordered)

5. Loudspeaker (MI-1312-A, M1-1312.B or MI-
1312-C — one or more when ordered separately)

The Projector Mechanism is equipped with a semi-
automatic combination dowser and fire shutter which
closes automatically when the film speed of the pro-
jector falls for any reason to 14 frames per second,
thus preventing accidental film damage. It also in-
cludes a condenser lens and a heat filter mounted in a
pull-out holder which is locked in place by a smali
knob. The heat filter is 2 separate unit and can be
removed from the holder by sliding it out of the
guide rails. A blower for caoling the condenser lens
and film gate assembly is included and is controlled
by the projector moter switch. The MI-1315, MI-
1315-A and MI-13i5-B Mechanisms are designed for
60-cycle operation and the MI-1315-F, MI-1315-AF
and ML-1315-BF for 50-cycle operation.

The Pedestal Assembly (combination amplifier
carrying case and projector supporting pedestal) has
separate compartments to contain its demountahle
legs and the inter-connecting cables. it also incorpo-
rates a tilting mechanism in the front end, which is
operated by a fold-in crank. This tilting mechanism
allows the picture to be exacily adjusted to the proper
position on the screen over a range of about five

degrees, In same wases, of course, an "up” prajection
angle is required and in others a “down' projecuon
angle; these requirements are met by the adjustable
length legs which are provided, and they also allow
the height of the projector optical axis to be adjusted
to suit existing projection room port holes. The same
Pedestal Assembly serves for both 50 and 60 cycle
equipment.

The amplifier is designed 10 provide audio power
output of 25 watts with film sound, microphone or
phonograph input. It can be used to drive 2 single
MI-1312.A, M1-1312-B, MI-1312.C or MI-35014
Loudspeaker, or a number of these P.M. type speakers
connected to present an impedance of 4, 8 or 16
ohms 1o the correspending amplifier ourpur con-
nections. Connections for impedances of 164 ohms
{"70 volt lines”) and 500 ohms are also available.

Mounrted on the amplifier panel, from left to right,
are the following controls and japut connectors:
Amplifier Power Switch, Phone Volume, Tone Con-
trol, Film Sound Volume, Microphone Volume, and
Microphone Input, see figure 2. The phonograph
input circuit is a high-impedance one, designed 1o
accommadate the crystal-pickup output circuits of
standard recurd players. As supplied, the microphone
input circuit is likewise high-impedance, but the am-
plifier design includes a chassis socket into which an
MI-12399 Transformer may be plugged to provide a
balanced 250 ohm low-impedance circuit suitable for
long microphone lines, say from the auditorium stage.

The Arc Lamp is designed to operate with either
the standard Pearlex carbon trim (carbons) which
are designed to burn at 30 amperes with a D.C. poten-
tial drop of 28-volts across the are, or with a newly-
designed, low current carbon trim which burns at 10
amperes and 50 veolts arc drop. The 30 ampere trim
with heat filter in place should deliver to the screen
approximately 1300 lumens of light. The 10 ampere
trim without the heat filter in place (not necessary)
should deliver approximately 750 lumens, which is
over twice that available from the ordinary incandes-
cent lamp 16mm projector.

For maximum operator safety an interlock switch
actuated by the arc lamp door disconnects the arc
rectifier from the pewer supply circuit as the door is
opened.

An "arcoscope” having two calibrated lines scribed
on a white screen for correct positioning of the burn-
ing carbons with respeat to the lamp optical system
is provided on the outside of the arc lamp door. Win-
dows having filter glasses suitable for direct abserva-
tien of the arc and carbon positions are also provided
in the daor. To provide for the differences tn carbon
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Figure 3 -— View of Nonoperating Side of Amplifier with Cobles Connected

feed rates between the 30 and 10 ampere carthon
trims, a speed changing device is included ar the rear
of the arc lamp. The carbon feed mechanism ceases
feeding when the carbon stubs burn down to appraxi-
mately two inches in length, and the feeding mecha.
nism does not staet until the arc is struck, thus pre-
venting accidental damage to the carban holders.

An elliptical reflector approximately seven and one-
half inches in diameter is mounted on a vertical baffle
within the arc lamp by a three-point, spring-seated
suspension. The center of the mirror is almost three
inches in back of the arc to reduce fogging tendencies
from arc gases. Two control knobs extending 1o the
back of the arc¢ lamp from the reflector’s spring-

mounted frame provide tilt and training adjustments
for uniform illumination of the projector mechanism
aperture.

The Arc Rectifiers, M1-1324, M1-1325, MI1-£325-A,
and MI-1325.-B are used to convert alternating cur-
rent from the power line to direct current required
far proper operation of the arc. The MI-1325 Recti-
fier uses two I3 ampere tubes to supply 30-ampere
output. The MI1-1325-A and MI1-1325-B, 30-Ampere
Rectifiers, are selenium type full wave rectifiers, the
MI-1324, 10-Ampere Recrifier, uses two 6 ampere
tubes, All rectifiers are provided with primary tap
switches 1o accommodate varying line voliage and
load conditions.



MI-1312-A, 1312-B or 1312-C Speaker Carrying
Case includes a powerful 107 cone speaker of the
permanent magnet type with a voice coil impedance
of six ohms, The MI-35014 Auxiliary Speaker Carry-
ing Case includes a P.M. speaker with 16 ehms voice
coil impedance.

ASSEMBLING AND CONNECTING
EQUIPMENT

Setting Up
Assemble and connect the equipment in the follow-
ing manner:

1. Turn the latches with a coin and open the door
in the rear end of the amplifier case; remove the legs
from the storage campariment,

Screw the legs all the way into the sockets provided
for them on the bottom of the amplifier case, which
with legs attached, comprises the arc Jamp and pro-
Jector supporting pedestal. Make certain that the legs
are seated firmly in rheir sockets, and adjust the
lengths of the legs 10 obtain the correct projection
angle and the desired machine height. Rotate the
clamping collars so the leg clamping levers are turned
inward, and not protruding outward from the legs in
a hazardous manner. Tighten the leg clamps securely
by hand so there will be no danger of the legs col-
tapsing as the additional weight of the projector and
lamp are added.

2. Unfold the elevating crank on the front of the
amplifier case and turn it clockwise untl the elevat-
ing pins protrude approximately ene-half (14} inch
abave the top surface of the housing. Thiswill facrhi-
1ate locating the projector mechanism in proper en-
gagement with the pins. Remove the front cover from
the projector mechanism and set it in place so that the
brackets on its lower front surface engage the clevat-
ing pins. Open the door in the amplifier carrying case,
on the nonoperating side or on the side opposite the
amplifier control panel, by turning the two locks with
a coin; connect the plugs of the three connection
cables from the projector mechanism to their mating
receptacles within this compartment, see figure 3. The
plugs and receptacles are aranged so that they cannot
be incorrectly connected. The screw-type holding
rings on the two shielded cable connectors should be
screwed on with reaspnable firmness to insure good
electrical connection of the cable shields.

3. Assemble the arc lamp to the projecter mecha-
nism in the following manner: crank the elevating pins
downward so that the brackets ar the front of the
projector mechanism rests on the top of the amplifier
case. Set the arc lamp on the amplifier case to the
rear of the projector mechanism so the pins in the
nickel-plated bracket at its lower front edge drop into

3

the correspanding holes in the rear edge of the pro-
jector mechanism base. Crank up the elevating mech-
anism to bring the long cowl-type fastening pin just
above the projector picture gate into alignment with
the corresponding socket in the front of the arc lamp
housing. Engage the pin in the socket and turn the
pin’s handie one-half turn clockwise to firmly lock the
lamp and mechamsm together. :

4. Withdraw the connecting cables from the pedes-
tal-amplifier's rear storage compartment. They have
been provided with suitable plugs to prevent incorrect
connections. The Jongest cable having a twistlock fe-
male plug in one end and a parallel blade plug on the
other is the main 117 volts ac power supply cable to
the equipment. This should be connected by #12
wire or larger extension cable (or permanently in-
stalled wiring) to a circuit of the building wiring
capable of supplying at least 15 amperes at 117 volts,
60 cycle, or 50 cycle. Consult the nameplate on the
projector to determine the correct frequency. Fuses or
breakers to protect the circuit must be of at least 15
ampere rating, slo-blow or timelag type. Refer to fig-
ures 4 and 5.

There are two sockets on the under side of the arc
lamp at the rear end. lnsert the female plug of the
117 volts ac power cable in its mating socket at the
left (viewed from the rear end of the arc lamp). The
large diameter cable having twist-lock plugs ac each
end is used to carry direct current from the rectifier
to the arc lamp. Connect its fernale plug to the right
hand socket underneath the arc lamp, and connect the
male plug at the opposite end of the cable 1o its cor-
responding socket on the rectifier. The small diameter
cable with plugs at each end is used 1o carry alternat-
ing current from the arc lamp to the rectifier. See fig-
ure 3. Connect the male plug on this cable to the
socket on the nonoperating side of the arc lamp, and
connect the female plug to its mating socker on the
rectifier. To protect the operator, the alternating cur-
rent for the rectifier is passed through door-operated
mercury switches within the arc lamp so that the cur-
rent is interrupted and the rectifier ceases to supply
direct current as soon as the arc lamp door is opened.
Refer to figure 4. Insert the parallel blade plug, which
is attached to the permanently connected short cable
coming from the amplifier, in the mating socket on
the nonoperating side of the arc lamp.

5, The door on the nonoperating side of the ped-
estal-amplifier case provides access to the amplifier's
output jack and terminal board, see figure 3. The
sound output jack and the'impedance changing screw
terminals are in parallel to accommodate either per-
manent or portable speaker connections.
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One end of each of the amgplifier’s ocutput trans-
former secondaries (low and high impedance) is
grounded and is also connected to the jack frame as
well as to the "COM" terminal of the impedance
changing terminal board, see figure 16. Three taps on
the lower impedance secondary are connected to the
next three terminals (left to right) on the impedance
changing terminal board, providing ‘ou(put imped-
ances of 4, 8 and 15 ohms. The higher impedance
secondary provides a 500 ohm output circuit suitable
for connection to certain types of stage loudspeaker
equipment, and it is tapped at 164 ohms to provide a
nominal “70 volit line” for feeding modern distributed
speaker systemns. The fexible lead associated with the
impedance changing terminal board is used to select
the desired output circuit, see figure 3.

For operation of a single MI-1312-A, -B or -C
Speaker use the 8B-ohm outpur, or use the same tap
for four of the same speakers connecred n series
parallel. Use the 15-ohm tap for two MI-1312-A, -B
or -C Speakers connected in series, or a single MI-
35014 an excellent combination for parrable opera-
tion since several hundred feet of regular 16 two-
conductor speaker cable can be used ar this impedance
without encountering excessive cable power losses.
Permanently installed circuits between projection
rooms and stages are normally run wich at least j14
wire having relatively smail losses; when rhese cir-
cuits are available, the amplifier ourpur impedance
may be selected to most nearly agree with the con-
nected impedance of the stage loudspeaker system.
Avgid the combination of low impedance speaker
loads and long, small-conductor cables leading to
them. Even though such loads may work well enough
connected 1o the amplifier's lowest output impedance
circuit when the cable lengths are short the results
via a few hundred feec of flexible small conducror
speaker cable may be poor due te high cable losses.

Remove the front cover of the prajector. Remove
the accessories contained in the cover and place them
nearby the projector, Then carry the speaker to the
projection screen and place it on a chair or other suit-
able elevated support, Place the speaker at approsi-
mately ear level height, and pointed at the center of
the audience.

CAUTION: Do not place anything on top of the
rectifier. Ventilation openings must not be obstructed.

Run the speaker cable in the most convenient man-
ner, preferably around the edge of the room, where it
will be out of the way of the audience. See section
titled "Praofection Practice”

Mounting Reel Arms
Attach the reel arms to the projector and put the
spring belts on their pulleys tn the following manner:

Fasten the reel arms, see figure 7, in place with the
thumbscrews and pull out the spring belts and put
them over the pulleys on the arms. Make sure the
belts are not twisted.

ARC LAMP OPERATION

installing Carbons

Refer to figures 2 and 5. Open the famp house door
by turning the latching knob on the door a quarter
turn to the left, and lifting the deor up unul the stop
rests against the lamp house, in which position it will
remain until pulled down. Make certain that the cir-
cuit brezker switch on the rear end of the lamp below
the feed change caver is in its OFF position, and that
the control lever for the projector mechanism’s com-
bination dowser and fire shucter is all the way in and
latched downward. The knob on this control is hon-
zontal and located just to the rear of the regular
framing knob on the mechanism, see figure 6.

Two control knobs, used to change the position of
the carbon holders, are mounted in slots in the lamp
housing just below the door. Turn the nghe hand
knob clockwise so that the positive carbon haolder is
moved as far as it will go towards the front of the
famp. Turn the left hand knob counterclockwise 1o
move the negative carbon holder completely 10 the
rear of the lamp. Remove one pair of carbons from
their container and insert the larger of the two car-
bons into the positive carban holder at the front of
the lamp. (The carbons are marked positive and nega-
tive.) The carbon should fit snugly in the holder, but
if it does not do so, adjust the tension screw to prop-
erly space the carbon holder jaws. Insert the small
carbon in the negative carbon holder ac the back of
the lamp, and if necessary adjust its tension screw,
near the front of the holder, for a snug fit. The
proper tension adjustment is cne which will just al-
low a hot carbon stub to be easily pulled from its
holder using pliers. Excessive tension will cause car-
bon breakage and stripping of tension screw threads.
tnsufficient tension may cause arc instability due tw
poor contact between jaws and carbons, and ulti-
mately, burning of the jaws.

With the carbons in place, turn the two control
knobs to position the tips of the carbons within ane-
quarter {14} inch of each other, so thar the gap be-
tween them is approximately centered between the
guides which suppart the carbons near their tips,
Refer to figure 5.



CAUTION: Never turn the ARC POWER switch
10 "ON" without first checking carbons. 1f they are
accidentally in contact, line fuses may blow.

If the arc is struck with the gap near one guide or
the other, the guide may be destroyed. With the car-
bons properly positioned the lamp is ready for strik-
ing or starting the arc. Turn the ARC POWER, or
circuit breaker, switch on the lamp to ON and close
the door of the lamp, which will close the switch of
the 10 ampere rectifier supplying power to the
primary of the transformer and blower of the 30
ampere rectifier. The carbon feed motor will not
advance the carbons until the arc is actually struck,
since the lamp circuits include a relay which prevents
the motor from operating until arc current is actually
being drawn. The rectifier may be left operating
indefinitely with the lamp house door closed, with no
danger of the carbons feeding together and blowing
line fuses.

To strike the are, turn the left hand or negative

carbon control knob clockwise to bring the pegative
carbon momentarily into contact with the tip of the

positive carbon, but do not use force to jam the car-
bons together. Immediately the carbon tips touch,
reverse the negative travel to separate the two car-
bon tips about one-quarter (14"} inch. If this opera-,
tion is performed too slowly, the arc will draw exces-
sive current, and the circuit breaker will cut out.
(This feature was built into the equipment to prevent
blowing the line fuse.) In the event this occurs, reset
the circuit breaker and again strike the arc after the
carbon tips have cooled for about 30 seconds. As a
rule there will be a small amount of sputtering until
the tips of the carbon reach operating temperature.
After the arc is burning steadily, observe the images
of the carbon tips on the small white arcoscope screen
on the lamp house door, see figure 2. By manipulating
the carbon position control knob carefully, bring the
image of the positive carbon dp in line with the left
hand scribed line on the arcoscope, and bring the

.image of the negative carbon tip in line with the right

hand scribed line. These operations must be per-
formed simultaneously to avoid drawing the carbon
tips so. far apart that the arc is broken.
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Figure §— Operating Side of Arc lamp



Arc Current Adjustments

With the arc gap adjusted to the proper operating
length as noted, the arc current ammeter just to the
right of the feed motor coatrol should indicate ap-
proximately 30 amperes for the 30 ampere Pearlex
carbon trim and approximately 10 amperes for the
low-current carbon trim mentioned. If the current
reading is high, the voltage being delivered by the
rectifier is also high and should be reduced. This
voltage is controlled by the tap switch on the side of
the rectifier. The voltage is increased by turning the
tap switch control knob clockwise and decreased by
turning it counterclockwise. For the best contact life
the tap switch should not be operated with the arc
burning, except where it becomes necessary to change
the setting during the show. The arc may be extin-
guished before changing the switch serting by merely
momentarily opening the arc lamp door.

If the arc current is low when the arc gap is ad-
justed to the indicated length, or if the arc cannot be
maintained as the carbon tips are separated this dis-
tance, thé rectifier output voltage is toc low, and its
tap switch setting should be increased one step at a
time. Reasonable degrees of low AC line voltage can
be compeasated in this manner. Very high required
switch settings on the rectifier are an indication of
inadequate power supply to the equipment, and the
condition should be remedied since it may also affect
amplifier and drive motor performance. Such condi-
tions may result from the use of long, small-conductor
power supply circuits to the projector from the build-
ing electrical distribution panel, or may be due to the
use of plugs and connectors of inadequate rating to
carry the required current resulting in excessive heat-
ing and voltage drop. It also may be due to a poor
receptacle causing a high resistance connection. All
sach items used should have a minimum rating of 15
amperes. Do not confuse the AC line curreat values
with the DC ar¢ currents indicated by the lamp house
ammeter.

The actual objective of the arc current adjustments
outlined is to establish both the rated current through
the arc and the rated DC voltage drop across it. These
values must be correct for the catbon trim being used
if the rated light output and carbon burning rates are
to be realized. The arc voltage drop is a function of
both the arc current and the spacing between the
burning carbon tips (the “arc gap”). To simplify
field adjustments, the correct gap leagth for the rated
drop at the rated current is determined by measure-
ment during arc lamp testing at the factory, and is
indicated by the scribed lines on the arcoscope screen.
With this factor fixed, it becomes possible to estab-
lish correct burning conditions merely by adjusting

the rectifier output to produce the rated arc current
ac this spacing. As will be explained in more derail
later, having the image of the positive carbon tip
aligned with its scribed line also establishes che burn-
ing arc at the right position with respect to the lamp
optical elements for proper illumination of the pro-
jector aperture. Before making the feed adjustments
outlioed in the following section, allow the arc to
burn a sufficient length of time to form a good crater
on the end of the positive carbon.

Carbon Fesd Adjustments

As soon as the arc is struck a current-operated in-
ternal relay starts the DC carbon feed motor, which
moves the carbon holders toward each other by a
geared speed reducer, a variable ratio, spring belt
pulley combination, and longitudinal feed screws. The
average speed of the feed motor is set by the rheostat,
see figure 5, at the rear end of the lamp’s coatrol
panel; the motor is so compounded and provided
with an auxiliary series atc current winding as to act
as a stabilizer for the burning arc. For example, if the
arc gap tends to inc¢rease in length for some reason,
the motor gpeeds up and brings the carbon tips closer
together until the average conditions are restored, and
vice versa. Burning rate variations due to line voltage
changes within the control range, and to non-uniform
carbon characteristics are thus compensated to a con-
siderable degree.

In general, the positive carbon is consumed at a
faster rate than the negative, particularly at the
higher currents. The pair of double-grooved pulleys
under the small cover at the rear of the arc lamp
housing compensates for this varying ratio. For 30
ampere operation the spring belt must be in the pul-
ley grooves nearest the housing; for 10 ampere opera-
tion the belt is moved to the rear grooves. Normally
the machines are shipped with the belt in the 30 am-
pere operating position but the point should be
checked prior to making feed rate adjustments.

The approximate setting for the feed control rheo-
stat using the "Pearlex” 30 ampere carbon trim is
with the control knob arrow herizontal and pointing
forward. The corresponding setting for the 10 am-
pere, low-current trim is with the arrow horirontal
and pointing 1o the rear. The actual setting required
in any given case must be determined by observation
of the carhon feeding action over a period of some
minutes. If the images of both carbon tips tend to
draw apart from their respective scribed lines on the
arcoscope screen, increase the average feed rate by
turning the coatrol knob slightly clockwise. Con-
versely, if they tend to draw together, with conse-
quent increase in arc current, slightly decrease the
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feed rate. With proper setting of the rheostat and
reasonably steady line voltage, it should be possible
to burn an entire carbon trim with no more than occa-
sional checks on the arc status.

The carbon feed control system tends to stabilize
the arc current and the arc gap dimensions as noted,
and so long as the voltage delivered by the rectifier
remains constant, it obviously also tends to maintain
the arc in the correct position with respect to the
lamp optical system. The relative burning rates of
the positive and negative carbons are affected not only
by the arc current but also by the arc voltage drop, so
any considerable change in line and rectifier output
voltages will cause the burning arc to drift away from
its correct position even though the proper gap di-
mensions and current are being maintained by the
feed control system.

This situation is easily corrected by manually adjust-
ing the burning carbon tips to their correct positions
as observed on the arcoscope screen, and then check-
ing the arc currentammeter reading. If che reading is
above normal, drop the rectifier tap switch setting one
point; if it is sub-normal, increase the switch setting
one point. In either case, watch the feed and control
action for several minutes before re-checking the cur-
rent and making any needed further adjustments. As
previously stated, such adjustments should not be
necessary unless the prevailing line voltage is notably
unstable, and provided the initial adjustments were
carefully made as outlined after the equipment was in
operation long enough to reach stable operating
temperacures. '

As stated under "DESCRIPTION,” the design of
the carbon feed mechanisms is such that the feeding
action ceases when carbon stubs burn down to about
2 inches in length, thus protecting the guides and
holders. Remaining burning time may be estimated
from the burning time indicator located above the
knob on the front panel of the arc lamp. Short
lengths may be saved and used for short reels in
accordance with theatre practice.

A considerable amount of heat is dissipated within
the lamp house and its internal parts become hot, par-

. ticularly when operating with the 30-ampere carbon

trim. Care should be used in touching any of these
parts after the lamp has been in operatlon and pliers
should be used in removing carbon stubs from the
holders.

Optical Adjustments
The remaining arc lamp adjustments invlove hav-
ing the projector mechanism in operation without

film and with the projected light beam properly
aligned and focused on a screen.

As previously mentioned, the operating control for
the projector mechanism's combination dowser and
fire shutter is the small horizontal knob to the left of
the framing knob. The knob is attached to a notched
arm or lever. Lifting the knob up and pulling it out-
ward opens the combinatiod dowser and fire shutter.
It will not stay open, however, unless the projector
mechanism is running and up to normal 6lm operat-
ing speed, and it will not open when the projector is
starred until the arm is manually unfatched and pulled
out by the knob. This allows the projector to be
started and the film leader and any other unwanted
material at the beginning of the film to pass down
through the projector before the picture is projected
on the screen. Stopping the machine causes the fire
shutter to close automatically and to lock in the closed
position,

Strike the arc lamp, and after it is operating stead-
ily, start the projector motor by throwing the PRO-
JECTOR switch on, see figure 7. Turn the SPEED
SELECTOR upward to SILENT, or downward to
SOUND, as required. Unlatch the dowser-fire shutter
and align and focus the aperture outline on the screen.

Loosen the lens lock. Focus by moving the projec-
tion lens back and forth in the picture gate for rough
adjustment and by rotating it for fine adjustment
until the outline of the lighted area on the screen is
well defined. Tighten the lens lock.

Adjust the distance berween the projector and the
screen until the width of the lighted area is slightly
greater than the width of the white portion of the
screen, and then center the light vertically with the
tilting control.

NOTE: When the picture is slightly larger than the white
portion of the screen the edges of the picture will
be ciean cur

Unless the projector is set up to project at least a

15 to 20 ft. wide picture, considerable flicker will be

evident on the screen with no film in the projector
gate. This is so because the projectors are intended
only for use in projecting such large pictures, and
hence normally incorporate two-blade shutters for
maximum light transmission. Flicker perceptibility is
well known to be more or less directly proportional
to the reflected light intensity, and inversely propor-
tional to the flicker rate. Even though arc projectors

- deliver far more light than incandescent lamp pro-

jectors, they are normally used with such large screens
that the resulting reflected light intensities are low
encugh to permit the advantageous use of the two-
blade shucter. If arc projection light quality is desired
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HEAT FILTER AND CONDENSER LENS

DOWSER FIRE SHUTTER

REFLECTOR

Figure é — View of Condenser Lens and Heot Filter

on smal! screens, or if 16 frame "silent” pictures are
to be run in any quantity, it is a simple job to substi.
tute a three-blade shutter for the two-blade shutter
originally supplied.

Assuming the image of the positive carbon tip to
be properly aligned with its scribed position line on
the arcoscope screen, and assuming that the lamp's
reflector tilting and training adjustments have not
been disturbed since final factory testing, the aperture
image on the screen should be brightly and evenly
illuminated. The corners and edges of the image
should be at least 75 to 80 percent as bright as the
center, and no brownish or bluish color casts should
be evident in these areas.

If the observed image does not meet these specifica-
tions, first check the reflector adjustments, refer to

figure 5. Turn the tilt control knob (top of rear sur-
face of lamp housing) to equalize the top and bottom
brilliance of the image. Turn the training control
knob (below the tilt control knob) to equalize the
right and left sides of the image. With the reflector
thus properly aligned with the projector aperture,
again check the color quality and brilliance distribu-
tion of the screen image, first making certain that the
positive carbon tip image on the arcoscope screen is
exactly on its scribed line.

Any failure of the aperture screen image to meet
the specified performance characteristics under such
conditions is an indication that some component of
the projector’s optical system is out of alignment.
Make certain that the reflector is properly seated in
its bracket and that no parts appear to be damaged or
misplaced, then try displacing the positive carboa tip
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image on the arcoscape screen first one way and then
the other from the scribed line position, at the same
time observing the aperture image on the screen. Tc
may be possible in this manner to find a position
which produces satisfactory screen image quality. If
such a position is found, scribe a new reference line
oo the arcoscope screen in pencil; measure the dis-
tance berween the original positive and negative lines
carefully, and then scribe in pencil 2 new negative
reference line the same distance from the pencil posi-
tive line.

It should be noted that the position of the pasitive
carbon tip with respect to the mirror which produces
best color quality and the 75-80% side-to-center dis-
tribution is mot the position for maximum image
center brightness. Mast of the light comes from the
extremely hot crater in the tip of the positive carbon.
By bringing the hottest spot to focus exactly at the
film plane the screen image center is brightest, but
the total light output falls and the picture quality is
poor due to the resulting large differences in brilliance
between the center “hot spot” and the picture edges.

Condenser Lens and Heat Filter

The pull-out holder for the arc lamp’s condensing
lens, which also holds the heat filter is located in the
projector mechanism case, see figure 6. The pullout
holder is Jocked in place by an internal latch operated
by a small knob; turning this knob one-half turn
counterclockwise releases the latch so the assembly
may be pulled out for inspection and cleaning. The
heat filter assembly slides out of its guide rails in the
holder.

The beat filter is never required when operating the
arc lamp with its 10 ampere carbon trim. It may be
required, however, when operating at 30 amperes if
che prints being run are black and white and are rela-
tively dense so that a considerable portion of the heat
energy in the light beam is stopped and absorbed by
the film. The heat filter is seldom required with color
films which are relatively transparent to the infra-red
(heat) energy in the beam. The necessity for using
the filter may be determined by inspection of the film
as it leaves the lower sprocker. 1f there is no sign of
buckling or embossing and if the film does not feel
excessively warm to the touch, there may be no need
to use the heat filter. The filter reduces the overall
light transmission by 2 factor of approximately 30%
and obviously it is desirable to use it only when it is
necessary. 1t reduces the heat at the picture aperture,
however, by a factor of almost 50%.

fo

PROJICTOR OPERATION
Threading

Refer to figure 7 and thread the projector in the
following manner:

1. Place an empty ree! on the lower ree] arm and a
reel of film on the upper.

2. Unwind the film until the picture or title frames
are reached and examine che film to see whether it is
ready for threading. To do this, consider yourself in
the position of the arc lamp and look through the
film toward a light. With the end of the film down.
ward, the pictures or titles should be upside down
and reversed, and the sprocket holes on sound film
should be toward your right. If these conditions are
met, the film is ready for threading.

3. Make sure the REWIND-QPERATE lever is in
the OPERATE position.

4. Hold the film about four feet or more from the
end and press down on the upper sprocket shoe with
the right-hand thumb.

5. Slide the film under the upper sprocket. Make
sure that the sprocket teeth engage the sprocket holes.
Release the sprocket shoe.

6. Open the picture gate — by pulling the lens
lock — and place the film on the aperture plate, be-
tween the guide rails and the side shoe. Form the
upper loop of film above the aperture plate so that
the film follows the white guide line on the pro-
jector frame. Close the picture gate with your thumbs,
while holding the film in position.

7. Form the lower loop of film below the picture
gate as indicated by the white guide line and finger
stop.

8. Run the film over the guide roller, under the
rubber pressure roller, clockwise around the sound
drum, and over the tension roller.

9. Thread the film to the left of and under the
lower sprocket.

10. Next run the film under the snubber reoller to
the lower reel.

11. Insert the end of the"film in the slot in the hub
of the lower reel, or attach it to the hub with a piece
of adhesive tape.

12. Rotate the reel clockwise by hand to take up
film slack. Lift the reel slightly to equalize belt teo-
sion. This will prevent the reel from rolling back-
wards when it is released.



11
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SWITCH SELECTOR LAMP SPROCKET REEL ARM

THUMBSCREW

Figure 7 — Operaling View of Projector
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Operating an Optical Sound Projector
Sound Pictures

When sound pictures are to be projected proceed
as follows: ‘

1. Throw the POWER switch on the amplifier to
on, see figure 2.

NOTE: The sound lafnp Lights withia 15-30 seconds
after the amplifier power switch has been umed on.
It can be observed through the observaion window,
see figure 7, in its housing.

2. Turn the FILM SOUND VOLUME control to
“0,” and the TONE control to the midway position,
see figure 2.

3. Strike the arc lamp {previously adjusted as in-
structed under ARC LAMP GPERATION), and then
throw the PROJECTOR switch on, and the SPEED
SELECTOR downward to SOUND.

4. Loosen the lens locking thumbscrew and focus .

by rotating the projection lens until the picture is
clear and distinct. Titles or other printed portions of
the picture make excellent subjects on which to focus.
Lock the lens barrel in the focused position.

% Turn the FILM SOUND VOLUME control
clockwise until the desired volume is obtained,

6. Frame the picture, if necessary, by turning the
FRAMING knob until one complete picture shows
on the screen.

7. Adjust the TONE control for the most pleasing
effect.

8. When the last picture has appeared on the
screen, and before all the film has passed through the
projector, extinguish the ARC by throwing the ARC
POWER switch to the OFF position.

9, Turn the FILM SOUND VOLUME control to
Q" as soon as the sound ceases.

10. Finally, return the PROJECTOR switch to the
off position. _ .

MNOTE: Occasionally, damaged film may prevent the
intermittent pull-down claw from properly engaging
the sprocket holes in the film. This may result in
the loss of the lower loop. When this happens, the
picture on the screen is blurred. The dificulty can
be remedied immediately, without stwopping the
machine, by placing a finger above the flm as it
emerges from the lower eod of the picture gate and
quickiy pulling down on the Hlm until the finger
strikes the Anger stop, see figure 7.

The THREADING LAMP can be turned on with
the THREADING LAMP switch when light is
needed during a show, thus ¢liminating the necessity
for turning on the room lights. The cover of this
lamp can be rotated to direct the light where required.

|2

Silent Pictures

Proceed as for showing a sound picture, with the
following exceptions:

1. Turn the speed selector upward to SILENT.
This decreases the speed of the projector to that
appropriate to silent pictures.

2. Leave the POWER switch on the amplifier in
the off position. Omit any adjustment of volume or
tone, unless the public address feature is to be used,

Public Address and Record Playing

When it is desired to use sound input from a micro-
phoae, or a phonograph pickup, a shielded cable and
a shielded standard telephone plug will be required
for connecting either device, Assemble the cable and
plug and connect the cable to the microphone, or
the phonograph pickup. Insert the microphone cable
plug in the MICROPHONE JACK on the front of
the amplifier, see figure 2. Insert the phooograph
cable plug in the PHONO jack, on the nonoperating
side of the amplifier, see figure 3. Set the POWER
switch on the amplifier in the on position. Adjusc the
TONE and VOLUME controls to obtain the most
pleasing tone and a suitable volume of sound. (Sep-
arate controls identified as MICROPHONE VOL.
UME and PHONO VOLUME are mounted on the
amplifier control panel, see figure 2.} Use the appro-
priate control for the device in use.

NOTE: Plugging into the PHONO JACK automatically
cuts off the film sound.

For suitable microphones, phonograph pickups,
cables and plugs consult your dealer. The following
types of shielded two-conductor plugs, or any plugs
similar to them, may be used: Carter $PG-52, Switch-
craft #70 or Mallory #75N.

Operating a Moagnetic Sound Projector

To operate a projector which has been converted
for magnetic sound reproduction, it is only necessary
to perform the following operations:

1. Plug the connector at the end of the magaetic
sound cable into the PHOTO-CELL jack, on the non-
operating side of the amplifier, see figure 16.

2. Thread the magnetic sound track film in the
manner described under Threading above.

3. Turn the TRACK SELECTOR to MAGNETIC,
see figure 7, and operate the projector in the maaner
described under Operating an Optical Sound Pro-
jector, above,

Rewinding
Film should be rewound immediately after projec-
tion. Rewinding is done quickly with only the pro-



jector mechanism in operation (carbons not burning),
as follows:

1. Bring the end of the film from the lower reel
directly to the hub of the upper reel, without twisting
the film, and attach it. Give the upper reel a few
turns counter <lockwise by hand 10 take up film slack.

2. Turn the REWIND-OPERATE lever to RE-
WIND,

3. Pur the PROJECTOR switch in the on position
and let the projector run until the film is rewound.

4. Turn t_he speed selector downwards toward
SOUND. :

When two or more reels are to be shown, it may be
desirable to postpone rewinding undl all the reels
have been shown, since this shortens the delay be-
tween successive reels. As a result, the question may
arise as to whether or not a reel has been rewound.
This may easily be determined by examining the film
as explained in step 2 of the section titled Threading.
If the fiim is not in the position specified there, it

requires rewinding.

Packing Up after the Show

When the show is over, in order to pack up pro-
ceed as follows:

13

1. Disconnect the equipment from the 117 V.A.C.
power service. Disconnect all cables and replace (all
but the speaker and projector cables) in the storage
compartment in the end of the amplifier case.

2. A small tray is mounted under the arc to catch
copper drippings from the carbons. Empty the tray
and clean the interior of the lamp house. Remove the
chimney from the lamp house and wash the white
dust off it by holding it under 2 cold water faucet.
Close the lamp house door.

3. Turn the handle of the cowl-type fastening pin,
connecting arc lamp to projector, one-half (1) turn
counter clockwise to release the pin. Remove pin

-from socket on arc lamp. Crank down the projector

elevatar,

4. Disengage the arc lamp from the projector
mechanism, by raising the arc lamp and lifting the
pins in the bracket on the front of the lamp out of
the holes in the projector base. Remove the lamp
from the amplifier.

5. Remove the reels and the reel arms from the
projector mechanism and replace the reel arms in the
prejectur cover, see figure 8,

6. Bring the three cables attached to the projector
around to the operating side of the projector (four

i
i
!
!
!
!

7953

Figure 8 — View of Projector Pocked Awoy
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ots & magnetic seund projector), coil them up, end
push them into the space below the lower sprocket,
berween the threading lamp and snubber roller.

7. Push the spring belts back into the projector
case, by holding one side of the belt stationary and
pushing in the other side. Replace the cover on the
projector.

8. Roll up the speaker cable and replace it in the
speaker case. Close the case.

9. Fold up the elevator crank on the amplifier. Re-
Jease the leg clamping collars and unscrew the legs
from the amplifier. Replace the legs in the storage
compartment, after telescoping them.

PROJECTION PRACTICE

Choice of Focal Length of Lens

The focal length of the lens supplied with the RCA
Model 400 Arc Projectors is 21/, inches. This is a
value which meets average arc projection conditions.
However, in sdme instances, lenses of different focal
lengths may be required. For example, it may be re-
quired to project a picture of given size from different
distances. Table 1 below gives the relationship be-
tween picture size and projection distance for lenses
of six different focal lengths. Standard lenses and
anamorphic lenses may be obtained from authorized
RCA Audio-Visual Equipment dealers and distrib-
utors.

TABLE | PROJECTION DATA

Projection Pitturs Width
Distonca g 315" 3 Py &
Feat lens fens fans lsns lens
10 110" 1'7,” | | BT o'11”
15 2'9” 2's” 2’y 17" 17415
20 3's" 314" 29" 2'1” 110"
25 47 40" s 27y | 23V
30 5’6” ‘r lon 40211 3!2;0 2!yf
1% 6's” 74" | 41107 38" 47214
40 7’4" 6's” L i g”
50 9!2." alolf 6"1 1” 513” 4!7"
60 e o'8” [ o 6'3L" | 56"
70 12107 | 1137 9’8" 74" 6's”
80 14'8" 12107 | ivo” 8’4" 7’4"
90 16'6" 141‘6.!! 1 zlﬁn 9'7" B'aﬂ
100 184" 160" 13107 | 106" 92"
115 210" | 194" 16°0" 121" 10°6”
130 - 20107 180" 137" n”
145 S e 0'0" 153" 133
160 e SN 220" 16'9" 14'8”
175 R e e 18'4"” 16°0"

TABLE Il 16MM LEINSES

* RELATIVE LIGHT TRANSMISHON PERCEMTASES

focal Langth Spasd Porcont

78 f 24 4459

" £ 20 64%

1 f 20 4%

115" f16 100%

2" f1.6 100 Reference
215" f18 79%

3" f20 4%

EY VA 25 41%

4" f28 32.6%

NOTE: Picture beight is ¥ of picture widih, except when
Apamorphic lenses or special apertures are used.

Choice of Screens

A white matte screen should be used whenever a
sufficiently bright picture can be obtained, for it pre-
sents a more uniform brightness to the eatire audi-
ence. A beaded screen appears brighter than a matte
screen along the line from the center of the screen to
the projector, but its brightness falls off rapidly as the
observer moves away from this line.

Securing Cables

1n order to avoid interruptions and disturbances of
sound and picture during a show, the power and
speaker cables should be secured so that they cannot

Figure 9 — Replacement of Sound Lomp

1y




REPLACING BELTS

RS

iy . V. TO REPLACE UPPER IPRING BELY

B . PLACE REWIND LEVEM IN OPEmATE
POSITION.TO REPLACE LOWER SPRINg
BELT PLACE REWIND LEVER IM
REWIND POSITION, '

2. INSEAT ONE END OF SPRING BELT
INTO APPROPMIATE SLOT IiN SHIELD %0
THAT END OF EPRING SELT ENTENS
SPACE BETWEEN PFULLEY QUARD AND
THE PULLEY GROOQVE,

3. PUSH SPRING BELT SO THAT T
TRAVELS ARQUND PULLEY AND QuT
QF SLOT 1d SHIELD.

4 TAKE ONE END OF SPRiNG AELT N
EACH HAND. POSITION LOCOP ENDS S50
THAT GAP AT ONME END (S AGAINST
CLOSED LOOP AT OPPOSITE END. SEE
FiG. &, THEN FORCE THEWM TOGETHER

UNTIL THEY ARE COUPLED. UPPER
. BELY
5, IF GAP 1S TOO LARGE AND SPRING 219749
BELYS CAN BE COUPLED WITHOUT
USE OF FORCE, GAP SMOULD BE CLOSED LOWER
50 THAT ENDS DO NOT UNCOUPLE k AELT
OMRING HANDLING FOR STORAGE. i . . 219770

8. CLOSE GAP BY GRASFING FLAT RORTION
OF LOOP FIRMLY WITH A PAIR OF PLIERS
AS SHOWN iIN FIG.B, AND APPLYING
PRESSURE WITH THUMB UNTIL GAP IS
SUFFICIENTLY CLOSBED.

. & . FIG.B .

' T IF GAP IS TOO SMALL AND (T IS NOT 3
POSSIBLE TO COUPLE ENDS 8Y HAND,

CORRECT

GRASP FLAT PORTION OF LOOP AS IN
TO IDENTIFY UPPER STEP 6, UT REVERSE POSITION OF
AND LOWER BELTS THUMB AND APPLY AN OPENING FORCE.
REMEMEBER "LOWER
IS LONGER.- PFHC-ZZ2TS
Figure 10 — Replacing Belts
become disconnected accidentally by persons stum- be avoided. Occasionally, film should be inspected for

bling over them. broken sprocket holes and other defects. Necessary
repair should be performed promptly.

Proviewing Pictures When film is dirty it should be cleaned by passing

An experienced operator will preview films he
plans to show in order to acquaint himself with their
peculiarities and thus be ready to make changes in
volume, tone, and focus whenever they are required.

Care of Film

Film should be handled carefully lest it be
scratched, torn or otherwise damaged. Film is easily
scratched by winding it too tightly on the reel so that
adjacent turns of film grind against each other.
Scratches on film are very noticeable on the screen
and it is costly and difficult to remove them. Film
should be handied by the edges as much as possible,
and touching the picture or sound track area should

it berween folds of lint-free cloth moistened with

“carbon tetrachloride, or some other cleaner suggested

by the dealer. Consult the dealer regarding a humidor
for storing film when it is not in use.

Running Time

The running time of reels of given length for
16mm film depends on whether the film is sound or
silent, because sound film runs 24 frames per second
and silent film only 16 frames. Exact knowledge of
the running time of various films will help the opera-
tor in planning a show. Table III below gives the
running time in minutes of 16mm films of various
footages,
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TABLE Il
RUNNING TIME OF 16MM FILM
Time in Minutes

Footage ‘Sound Silent
400 fu. 1" 148
600 fi. 17 222
800 fe. 22 29.6
1000 fr. 28 a7,
1200 Fr. : 33 44.4
1400 feo 39 5L.8
1600 fr 44 59.2
1800 ft 50 66.6
2000 ft, 56 74.

MAINTENANCE OF ARC LAMP

Chimney, Tray and Housing

The removable chimney on the top of the lamp
house serves two functions. It properly ventilates the
interior of the arc housing and it also acts as a col-

lecrar for the white dust which results from the burn-
ing of the Pearlex carbons. This dust should be
washed off the chimney by holding it under a cold
water faucet. Other than this, the chimney and the
rest of the arc lamp require very little maintenance.
The tray located under the arc to catch copper drip-
pings should be emptied after each showing and the
interior of the arc lamp housing should be kept clean
at all times,

Reflector

The reflector should be carefully wiped off with
lens tissue or with a soft dry, clean cloth before each
period: of operation. At 30 ampere operation some
carhon dust will deposit near its upper edge; it should
be cleaned off after each reel.

When reflectors begin to show disentegration of
the silver coating, pitting, or a grayish color, loss in

"“projected light will have become excessive, and they

LOWER REEL ARM

ASSEMBLY COMPLETE

CLUTCH SURFACE SHOULDBE
SMOODTH REEL SHAFT SHOULD
AOTATE FREELY

REEL ARM ASSEMBLY (LOWER)
TO SERVICE LOWER REEL ARM ASSEMBLY

LOOSEN THIS SETSCREW — 4%
ING.10- 32 X 3/} TO REMOVE |
FRICTION CLUTCH

ASSEMBLY WHEN
REINSTALLING USE TWO
THICKNESSES OF FiLM

" FOR ENOPLAY ADJUSTMENT

FELT SHOULD BE SLIGHTLY
NARROWER THAN CLUTCH GROOVE
AND ENDS SHOULD BE APPROXIMATE -
LY Yg” APART WHEN WRAPPED

AROQUND CLUTCH

INMNER SURFACE SHOULD BE
SMCDTH AND UNDENTED
FLANGE MyUST NOT wOBSLE
O SHAFT

Figure 11 — Lower Reel Arm Assembly

FA



17

T8l

Figure 12 — Top View of Amplifier — Location of Parts

should be replaced. Replacing of the reflector some-
times requires realignment and remarking of the
Arcoscope.

- MAINTENANCE OF PROJECTOR
MECHANISM

Lubrication

It is important that the projector mechanism be
properly lubricated. Refer to the LUBRICATION
CHART.

Cleoning

In order that the equipment will give consistently
good performance it must be kept clean. Dust, oil,
particles of emulsion, carbon dust, and other dirt
should be removed. To clean the equipment proceed
as follows:

1. Cleaning lenses. Clean all optical surfaces by
gently wiping them with lens tissue. Do not use car-

bon tetrachloride ov alcobol on the lenses, Use a good
lens cleaning fluid, preferably obtained from yoar
dealer. Apply the cleaner to the lens and gently wipe
dry with a lens tissue. Discard the tissue and polish
with a fresh tissue. With the possible exception of
the condensing lens all optical surfaces should be
cleaned before use, each time the equipment is to be
put into service,

a. Condensing Lens and Heat Filter. The condens-
ing lens should be cleaned frequently, but not neces-
sarily each time the equipment is operated. Refer to
figure 6. Pull out the lens holder, and — if in use —
life the heat filter up and out of the holder to obtain
access to the front of the lens. Clean the heat filter
when it is in use. Avoid touching either the condens-
ing lens on the heat filter with anything damp while
they are hot.

b. Projection Lens. Refer to figure 7. Loosen the
lens lock and pull the lens out of the picture gate.




18

Clean and replace the lens, taking care not to touch
the leas surface with the fingers.

c. Sound Optical Unis (lens tube). Refer to fig-
ures 7 and 9. This unit is mounted in the clamp por-
tion of the SOUND OPTICAL BRACKET. Unscrew
the EXCITER LAMP HOUSING THUMBSCREW
and swing the assembly outward. Remove the sound
lamp (exciter lamp) from its socket. Refer to RE-
PLACEMENTS.SOUND LAMP, below. Clean the
exposed front and rear glass elements of the sound
optical unit. Do not loosen the clamp or remave the
optical unit from its mounting; propes positioning of
the unit for optimum sound quality requires tools and
cest facilities available only in the factory or in quali-
fied repair shops. Replace the exciter lamp after
cleaning the optical unit. Remove any finger marks
from the lamp surface after replacing the lamp.

d. Sound Lamp. Refer to figure 9. Open the sound
optical bracket and clean the lamp in place.

-

2. Cleaning Mechanical Members. Film dirt will
collect on the aperture plate, the film pressure shoe
(which presses the film against the aperture rails),
the sprockets, the sound drum pressure roller, and on
the sound drum. Do not use a knife or any other
metal instrument, for removing the dirt. A wooden
toothpick or similar tool, may be used to dislodge
hardened film emulsion particles.

a. Aperture Plate. Open the picture gate and
wipe the aperture plate with a soft cloth to remove
dirt. Use a toothpick, if necessary, to remove dirt
from corners. Clean the two side pressure shoes with
the bristle brush supplied with the projector. Clean
the film pressure shoe in the same manner as the
aperture plate. A small amount of thinner or cleaning
fluid may be used to soften caked emulsion for casier
removal. After all visible dirt and emulsion have been
removed, inspect and feel the film contracting surfaces

" of both the aperture plate and the film pressure shoe

T81 MOoL-2A

T 1S

Figure 13 — Bottom View of Amplifier — Location of Parts
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206368
2063584

206375

~ 206388 —
206380
206376

206373
206374
206368

CIR.:
BREAKER

206365

FEED

CONTROL 206364 ARC CURRENT

METER

' z
206372 20637 208370 206

206363 RO63E0 206367

206361 206366
206362 206368
206363

Figure 14 — Interior of Lamp House — location of Parts

to make sure they are smooth and free from all for-
eign material, scratches and pits. The presence of
scratches or pits may ultimately call for replacement
of the part involved, since film emulsion piling up
and hardening in such depressions cause film scratch-
ing.

b. Sprockets. Clean the sprockets with a bristle
brush or toothbrush. Be sure that all dirt is removed
from the teeth.

c. Sound Drum Pressure Roller. Wipe clean
with a soft cloth moistened with carbon tetrachloride.
Rotate the roller while cleaning.

d. Sound Drum. Clean the sound drum in the
same manner as the pressure roller. Be sure to clean
the back edge of the drum where the film sound
tracks overhang. Wrap a clean cloth around the left
forefinger and insert the finger between the guide
roller and the tension roller. Hold the cloth against
the back edge of the drum and rotate the drum with
the right forefinger. Cleaning the back edge of the
sound drum from the left side in this manner mini-
mizes the possibility of disturbing the small mirror
behind the drum on the right, which reflects the light
beam from the sound optical unit into the phototube.
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SELENI/IUNT
STEHLA

Swite s
-
»
& p
W KERCTOR
.
175V ..E\ & o
A % T CUTFUT
COOLING Q R
FAN 2
. N
\V
W SELENIUM
v STACK
=il
A- 8864881
Figure 15 — Schemotic Diagram of Selenium Rectifier
Replacements former. If the fuse burns out repeatedly, check the

1. Sound Lamp. The sound lamp is the most likely
component to require replacement during a show.
Spare lamps should be kept conveniently at hand.
Open the sound optical bracker, see figure 9. Grasp
the sound lamp with the left hand as shown, lift it
slightly and turn it counter clockwise to disengage the
socket pins. To install the new lamp, line up the
notch in its flange with the small hole in the socket
plate, and drop the flange over the socket pins. Push
it down against the socket base and turn the lamp
clockwise until it snmaps into place. (Clean finger
marks.)

2. Fuse. The fuse is mounted on the nonoperating
side of the amplifier, see figure 3. When replacing a
blown fuse, make sure that the replacement fuse is of
the same type and rating (2 ampere, type 3AG), as
the one furnished with the amplifier. To use a fuse of
higher rating, for replacement purposes, will need-
lessly endanger the windings of the power trans-

- tubes and amplifier components for the cause.

3. Belts. Remove and replace belts according to
the instructions in figure 10.

4. Reel Arm. Refer to figure 11 for maintenance
information on the lower reel arm assembly.

Service and Replacement Parts

If the equipment, due to damage or long use,
should require service beyond the scope of the opera-
tions outlined in the "MAINTENANCE" section of
these instructions, it should be sent or taken to an
Authorized RCA Audio-Visual Equipment Dealer or
Disiributor. In general these RCA representatives
maintain complete servicing facilities and adequate
stocks of component parts.

The following parts list is included to provide
identification when ordering replacement parts.' Refer
to the REPLACEMENT PARTS ordering instrc-
tions in the back of this book for ordering procedure
details.
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TROUBLE LOCATION AND REMEDY CHART
Description of Trouble Pousible Covie Remedy
. Loses lower Iocp (1) Dirty aperwre plate Clean
{2) Defective 6lm Cut out defective part and splice
. Picture motion unsteady {1} Loss of loops Restore loops
. Picture indistinct or (1) Dirty pn;oiection lens Clean both ends
ilumination low (2) Dirty condenser lens Clean
. Film being scracched (1} Film pressure shoe dirty Clean
(2) Sound pressure roller dirty Clean
(33 Aperture plate dirty Clean
. Sound weak; picture normal (1) Volume control not set properly Adjusy
(2) Defective mbe Check amplifier tubes
. No sound; picture normal (1) Ampliher POWER swiwch in off Snap switch ON
position )
(2) Loudspeaker no¢ connected Connect
. (3) VOLUME control not set propesly Adjusc
{(4) Sound lamp burned out Replace
(5) Defective tube Replace tube
. Reproduction noisy (1) Back edge of sound drum dirty Clean drum
(2) Dirty film Clean
{3} ERD Tuac REPLACE TULAF
h. Sound on MIC; no sound {1) Sound lamp burned out Replace
from film {2) Defective photowbe Replace
LUBRICATION CHART
. Type of Lubrication at Tima Pariadic
Points of Lubrication of Genaral Overhavl Lubrication

Intermiuent Cam

Sea-put heavy o0il E.F.
Houghton Co. Phila. 370
(Suppiied in oil can with
projector)

Saturate felis with oil, not
to point of dripping. If con-
tact point berween felt and
cam is worn, replace felt

Ten drops in oil hole every
500 hrs. or twice a year,
whichever comes first

Motor

SAE 30 Motor Oil

Five drops in each hole

Five drops in each hole
every 1000 hrs. or once a
year, whichever comes first

Guide Roller

SAE 10 Motor Qil

One drop in shaft hole in
roller

Clean, then apply only if
roller sticks or squeaks

Snubber Roller

Soft lead pencil, micro-
fine graphite or Molykote
powder

Apply smudge on shafis
(must be free of oil)

Clean, then apply only if
roller sticks or squeaks

Shoe, side pressure shoe

Soft lead pencil, micro-
fine graphite or Molykote
powder

Apply smudge on shoe
before assembly {must be
free of o0il)

Pin, lm shoe

SAE 10 Motor Oil

Smudge on each pin
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LUBRICATION CHART (Continued)

Points of

Type of
Lubrication

Lubrication at Tims
of General Overhavl

Periodic
Lubrization

Pressure Roller

SAE 10 Motar Oil

One drop in shaft hole in
rolier

Oilite bearings such as
sprocket shaft, worm shafr,
cte.

SAE 30 Medium Mowr Ol

A few drops in bearing
and an shaft

Oilite bushings such as
intermittent gear, shutier
gear, rewind gears, erc.

SAF 10 Medium Motor QU

A few drops in bushing
and on shaft

All gear teeth, including
wWOrm

Light grease, RCA Siock
# 205148, Esso Caswroleum
#3 or equivalent

Apply lighily o all teeth




SERVICE MANUAL

THE RCA MODEL 400
16mm MOTION PICTURE EQUIPMENT

SENIOR

MI-1305-1 = Projector-Amplifier, Sound and Silent Speed
MI-1306-1. .= Loudspeaker and Accessories

JUNIOR
MI-1313 .. - Projector-Amplifier with Loudspeaker and

Accessories, Sound and Silent Speed

SPECIFICATIONS

PROJECTOR
Projection Lamp .............. Standard Med. Prefocused, 200 to 1,000 watts
Projection Lens ..., ..o . i i RCA, 2-inch, FL6& coated
Film Capacity ....... ... 2,000 ft., 16mm film

Operating Speed . .. .24 frames (sound film) and 16 frames (silent film) per sec.

AMPLIFIER

Microphone Gain .. .. ... . e 106 db
Power Output ... ... . ... ... ... ..., 10 watts at less than 5% distortion
Tubes: 1 RCA-6)7 1 RCA-6)5 1 RCA-6SNIGT
3 RCA-6V6GT 1 RCA-5Y3GT 1 HCA-921

SPEAKERS

Voice Coil Impedance (Senior) ...........ccviiiiiea i, 6.2 ohms
Voice Coil Impedance (Junior) ..........ciiiiiiiniinnnnn. 3.2 ohms
Field ... Alnico, permancnt magnet

POWER REQUIRED (with 1,000-watt lamp)
1,275 watts, 105-125 volts, 50-60 eycles A, C.
To operate on “D. €.”, a 150-watt converter is required for the amplifier.

WEIGHT

Projector-Amplificr in Case, MIL1305-1 ... ... .. ................ 39 1hs.

Loudspeaker in Case, MI-1306-1 .. ... ... ... ... .. ... ...cccveun... 27 lbs.

Projector-Amplifier and Loudspeaker in Case, MI-1313 ..., ... .. ... 47 1bs.
DIMENSIONS

Projector-Amplifier Case, MI-1305-1 ... .15%" long x 1514” high x 9" deep

Loudspeaker Case, MI-1306-1 ........ 1934" long x 1614" high x 914" deep

Projector Amplifier and Loudspeaker Case, MI-1313. .. .. ... . ...
159" long x 1514"" high x 114" deep

Price $LOO Per Copy

Copynght 1949
RADIO CORPORATION OF AMERICA

Engineering Products Department Camden, N. |.
Frinted in U. S, A. SERICE PMAMUAL 4 Th - Tt e
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INDEX
Assembly Page Assembly Page

Amplifier, to inspect tubes ............... 4 Lubrication ....... ... .. i 3¢
Amplifier, to remove from main frame .... 5 Mirror Bracket ................. e 21
Amplifier, to service ........ ... o000 5 Motor and Mounting ... ................. 8
Amplifier, schematic wiring diagram ..... 40 Optical Bracket ................. .. ... 24.25
Aperture Plate, to replace ............... 18 Parts List ... ... vt 42
Aperture Plate, to replace side-pressure shoes 17 Plototube Bracket Assembly ............ 26
Arm, upper and lower .................. 33-34 Picture Gale ...........ciiiiiiiiiien 19
Belt, Drive . ... 8 Pressure Roller ......................... 23
Belt Shifter, speed changer ............. . 11 Projector Amplifier, to remove from carrying
Belts, Takenp and Rewind, removing and CABE o i esveecirnararsarraranrnannnans 1

replacing .......... ... . ool 3 Projector Wiring Diagram ............... 41
Case, Projector Carrying Case ............ 35 Reel Arm, lower .. ..o, 34
Case, Projector Casc Lid and Speaker Hous- Reel Arm, upper ...ty - 33

1V 36 Replacement Parts List .................. 42
Case, to remove projector-amplifier ....... 4 Rewind Mechanism .................. ... 30-31
Case, Tilt Mechanism .................... 35 Roller, Guide ........ocoviiiiiininan, 22
Case, Speaker Carrying Case ............. 36 Roller, Idler ...oovvvveveeiniiniinennes 10
Case, to service speaker ................. 37 Roller, Snubber ....... ...t 28
Claw, intermittent movement . .......... 13-14-15 Roller, Sound Pressure .................. 23
Cleaning projector ...................... 38 Roller, Temsion ......................... 27
Condenser Lens ...... .. ...l 7 Schematic Wiring Diagram, Amplifier ..... 40
Drive Belt ldler Roller .........oovnnen 10 Service AidS .vvirieiiiinnieiarieans 38.39
Drive Shaft and Pulley, large ............. 9 Shoc, Side-Pressure - ...eveereeieeeesses 17
D.rum Shaft, Mirror Bracket and Flywheel .. 21 Shoe, SProeket oo oneie i 20
Film Gate Assembly ..ooovoerennnnnenees 19 Shutter Assembly ....................... 12
Flywheel ........ ..o oot 21 . iy
Framing Deviee . ..ovvsnereeessneennns, 16 Shuttle (Intermittent Movement) ....... 13-14-15
Gate, FI oo oo 19 Snubber Roller ... ... ... i, 28
Gear Drive ... ... .. . i, 9 Sound Optical Bracket .................. 24-25
Gear, Idler ... ... ... . il 32 Sound Pressure Roller .........ovoeenns 23
Gear, Shutter ... ... ..o e iinnnnn.. 12 Speaker, to service ..ol 37
Gear, Sprocket ......... ... ... o0 20 Speed Changer .............oovr-vovnees 1
Gear, WOTIN ..ovuviiiieineinsenennnnnns 9 Sprocket, Gear, Shaft and Flange Assembly,
Guide Roller .....vvvuvrenninennennnnnns 22 upper and lower ... 20
Idler Roller (drive-belt tension) .......... 1¢ Sprocket Shoe ........ ... 20
Idler Gear Assemblies, Steel and Bakelite .. 32 Takeup and Rewind mechanism .......... 30-31
Intermittent Movement, to remove ......., 13 Tension Roller .. ... i 27
Intermittent Movement, adjustments ...... 14-15 Threading Lamp ....ooovinnniiinns 29
Lamp House, to remove ................. 6 Tilting Mechanism ........c...oooiinnns 35
Lamp House, assembly .................. 7 Tools, Special Service .. ...oovv i 29
Lens, Condenser ..........c.ocvveereennnn 7 Trouble Chart ..o veiorinrninaarnannan 38-39
Lens, Cleaning ...........ciiiiininnnns 38 Wiring Diagram, Projector Circuits ....... 41
Lens, Sound Optic ...................... 24.25 Wiring Diagram, Amplifier ............... 47
Loudspeaker ...........c.ccvicnennnnnn. 37 WoOrm GeOar v uvoevvvnnnrreernrorasnnsnes 9



RCA MODEL 400

STRETCH SPLICE OUT AWD UNSCREW

REFLACING BELTS

I COUNT MUMBER OF TURNS
HMECESSARY TO SCREW BELT
EMDS TOGETHER.

2. UNSCREW,

3. GIVE BELT EMDS SAME
HUMBER OF TWISTS IN
REVERSE DIRECTIOM,

4, SCREW ENDS TOGETHER.
THIS PREVENTS BELT
TWISTING AND UNSCREWING
OF BELTS DURING OPERATICN.

TO IDENTIFY UPFER AND
LOWER BELTS, REMEMBER,
"LOWER 15 LONGER™

INCORRECT CORRECT



RCA 400 AMPLIFIER

TO INSPECT AMPLIFIER TUBES

TUBE LOCATION

FUSE 2 AMR
pca sTock fasss

LOOSEMN ACA SY3GT

RECTIFIER
ACA BVEGT

QOSCILLATOR
RCA BVEGT
RCABVEGT

POWER AMPL.,

RCA BENTGT
FHASE IMVERTER

RCA 6J5
VOLTAGE AMPL.

RCA 6J7
WOLTAGE AMPL.

LOOSEN THESE SET SCREWS
AMD REMOVE KMHMOBS, REMOVE
COVER.

MAKE SURE ALL TUBES ARE
FIRMLY SEATED.

TO REMOVE PROJECTOR AMPLIFIER
FROM CARRYING CASE

HEM R A" 5 5
LAY PROJECTOR ON BACK AND wHE ETMO Ak
REMOVE THESE THREE SCREWS ST673  omemm /.

HEMOWVE
BELTS -
LOCATE -
SPLICE
AMND
UNSCREW

AND TAMKE OFF
TILT CONTROL

GRASP EXCITER LAMP HOUSING WITH RIGHT HAND
AND WITH LEFT HAND AT LEFT SIDE OF
AMPLIFIER, PULL PROJECTOR FORWARD OUT

OF CASE.

FOR DESCRIPTION OF AMPLIFIER COMPONENTS SEE SCHEMATIC DIAGRAM PAGE 40 AND PARTS.LIST.



RCA 400 AMPLIFIER
TO SERVICE AMPLIFIER

J=3 57642 :
(AMPLIFIER LIST2 CABLE AMD COMMNECTOR
(AMPLIFIER LIST)

REMOVE THIS
#5 SCREW AND
EXTERNAL LOCKWASHER

> REMOVE THESE
| THREE SCREWS
AND EXTERNAL

LOCKWASHERS.
PULL OUT* & REMOVE BACK
THESE TWO
PLUGS COVER.

)

CAMPL!# :ER LIST)

T0 REMOVE AMPLIFIER FROM MAIN FRAME

BOTTOM VIEW OF AMPLIFIER

REMOVE THESE
THREE SCREWS
& LIFT AMPLIFIER
FROM MAIN
FRAME

R 5 B

LOOSEN THESE THREE SCREWS
AND REMOVE SPADE TERMIMALS,
TAG LEADS,

FOR DESCRIPTION OF AMPLIFIER COMPONENTS SEE SCHEMATIC DIAGRAM PAGE 40 AND PARTS LIST.



LAMPHOUSE AND DOOR ASSEMBLY

TO REMOVE LAMPHOUSE

REMOWVE THESE 3

SCREWS 52083 57646

LOOSEN THESE 3 SCREWS AMND
REMOVE SPADE TERMIMALS.
TAG LEADS

SLIDE LAMPHOUSE OFF TO RIGHT

BEING CAREFUL NOT TO LET BLOWER
ROTOR BIND IN HOUSING. BLOWER AOTOR
MAY BE DAMAGED IF NOT CAREFULLY
REMOVED.



LAMP HOUSE AND DOOR ASSEMBLY

- — - =
—l— e
o — =
47138 47138 45836 S0988
47584 52855 REAR FRONT
THICH THIN
28308
REFLECTOR
28380
SOCHET ASSEMBLED
BOTTOM VIEW
[ WHEN INSTALLING LAME
58683 3z7ze—~L .- Bl =t si6m

S0CHET, THE SLOT FOR
WIDE LAMP FLANGE

SHOULD BE TOWARD
57645 FRONT,

47591
TOGGLE
SWITCH

‘ﬁ!“.h!'- CELs . LARGE WASHER

PART OF TR

28839 g g4_4n534
oo i

i SMALL WASHER

[
e @&t




MOTOR AMD MOUMTING ASSEMBLY

TO REMOVE BLOWER ROTOR
AND MOTOR DRIVE PULLEY

LOOSEM THIS ALLEM SET
SCREW AMND PULL ROTOR
OFF SHAFT. WHEM RE-
IMSTALLIMNG, ALIGN SET

TO DIMEMSION SHOWM,

-

SLIP DRIVE BELT OFF PULLEY AMD FLY-
WHEEL. LOOSEN TWO ALLEN SETSCREWS
AND REMOVE PULLEY FROM S5HAFT.
WHEN REASSEMBLING ALIGN SETSCREWS
WITH TWO FLAT SURFACES ON SHAFT,
ALIGHN THE TwWO PULLEY BELT DRIVE
SURFACES WITH THOSE OF LARGE
PULLEY FLY WHEEL IMMEDIATELY ABOVE.
WHEN REIMSTALLING DRIVE BELT, PLACE
RUBBER SIDE OF BELT AGAIMST PULLEY.

SCREW WITH FLAT SURFACE
ON SHAFT AND LOCATE ROTOR

TO ADJUST MOTOR SPEED

SPEED
ADJUSTMENT
SETSCREW
REMOYE GOYERMNOR COVER.
TURN THE SETSCREW TO RIGHT TO INMCREASE

SPEED., TURN IT TO LEFT TO DECREASE SPEED.
CHECH SPEED BY PLACING FINGER ON TOF OF
UFPPER FILM SPROCKET BODY AND COUMTIMNG
MUMBER OF TIMES SETSCREW HOLE REVOLVES
IM ONE MINUTE., CORRECT SPEED 15 90 R.P.M.
WITH SPEED SELECTOR IM"SOUND" POSITION,

TO DISCONNECT MOTOR

REMOVE
THIS
SCREW

53027

REMOVE THESE SCREWS
AND REMOVE MOTOR FROM FRAME

54098 57060

]
2\
ZE6IT
—s2852 PRO# FRF (4.5
P Taft FLaT™ AuB8ER FRARIC

EeELT



DRIVE SHAFT AND PULLEY (LARGE) ASSEMBLY

TO REMOVE LARGE
DRIVE PULLEY,
LOOSEM ALLEN
SCREWS ABOUT 3
TURMNS.

JO REIMSTALL PULLEY,
HOLD LOWER SPROCKET
IN EXTREME COUNTER-
CLOCKWISE POSITION
TO TAKE UP END PLAY
IN PULLEY SHAFT.
AFTER REINSTALLING
PULLEY THERE
SHOULD BE .003 END
PLAY AFTER SET-
SCREWS ARE TIGHTEMED,
USE A THICKNESS GAUGE

S5B837
RETAINING SCREW
FOR DRIVE SHAFT
BEARING

i

BE CAREFUL NOT
TO MISPLACE 1716

THRUST WASHER BE SURE TO REPLACE

I£16 THRUST WASHER

27688

92410

WORM GEAR ASSEMBLY

102 DIA. HOLE FOR
58684 RETAINING SCREW

T ——————————— LU TL] 1L p—

58B36

INCLUDES RETAIMIMNG
SCREW#58B37

57738 5T6T4
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DRIVE BELT IDLER ROLLER ASSEMBLY

HOLD END-PLAY
OF ROLLER TO
MINIMUM.

CORRECT POSITION OF IDLER ROLLER,
BELT REMOVED. IF INCORRECT, ADJUST
BY BENDING THIS SPRING.

540117 54109 26619
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BELT SHIFTER ASSEMBLY
(SPEED CHANGER)

TO ADJUST BELT SHIFTER

WITH SPEED CONTROL UP IN SILENT
POSITION, LOOSEN THIS NUT AND
ADJUST SCREW TO RIGHT OR LEFT
UNTIL BELT DOES NOT RUB EITHER
SIDE OF BELT SHIFTER ARM. TIGHTEN
LOCK-NUT.

MOVE SPEED CONTROL DOWN TO
SOUND SPEED POSITION AND REPEAT
ABOVE ADJUSTMENT OF LOWER SET
SCREW.

57743 53034
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T0 REMOVE SHUTTER
ASSEMBLY, TAKE OUT

THIS S5CREW

SHUTTER ASSEMBLY

TO DISASSEMBLE
SHUTTER ASSEMBLY:

1. REMOVE SHUTTER

ASSEMBLY.

2. REMOVE THE 3 HUTS AND
WASHERS

3, UNSCREW SCREWS
AT BACHK.

55103 -5?']43 ETH-[G'E STT27
b — -
6,__.,'3*3;.'“.?_!:;% — .
Z2B3T4

INSTALLING SHUTTER ASSEMBLY

LIMNE UP MARK OM CAM GEAR

WITH AMY OME OF THREE HOLES 1IN
SHUTTER GEAR. -

INSTALL SHUTTER BLADE, LINIMG UP
PIN HOLE IM SHUTTER BLADE OVER
ANY ONE OF THREE HOLES 1N
SHUTTER GEAR.

ADJUSTING SHUTTER

WHITE STREAKS OF LIGHT AROVE OR BELOW WHITE OBJECTS OH BLACK BACH-
GROUND ARE GEMERALLY REFERRED TO AS "TRAVEL GHOST" A FIVE FOOT LOOP OF
TITLE FILM WITH TRANSPARENT LETTERS ON A BLACK BACKGROUMD MAHES &
HANDY TEST FILM FOR CHECKING "TRAVEL GHOST.®

FPROJECT TITLE ON SCREEM AMD FOIUS SHARPLY

SHUTTER SLOW

IF TITLE STREAKS UPWARD IF TITLE STREARS DOWHWA

. RD,
LODSEN 3 NUTS MOLDING SHUTTER M I
D e TSI HILDING ARLT OVE SHUTTER SLIGHTLY COUNTER

CLOCHWISE

SHUTTER FAST

CLOCKWISE. WHEM CORRECTLY
ADJUSTED, AMY TEMDEMCY TO
“TRAVEL GHOST® SHOULD BE
EVEHLY BALAMNCED TOP AND
BOTTOM,



IMTERMITTEMNT MECHANISM CLAW ASSEMBLY

TO REMOVE

ECCENTRIC
PIN

I. SPREAD THIS BAND AND REMOVE WICH

INTERMITTENT MECHANISM

52871 GEARPLATE

3. REMOVE THIS LEFT-HAND THREADED
SCREW BY TURNING CLOCRWISE.
2. REMOVE “C* WASHER, FLAT WASHER AND
SPRING, (DO MOT TURN SLOTTED ECCEMTRIC 4, PULL OFF CAM GEAR ASSEMBLY. DD HOT
PIM.) (DURING REASSEMBLY MAKE SURE

# 56360 S5PRING
FELT PADS AND THAT END OF ROUND OQIL
WICK DOES NOT EXTEND UNDER CAM )

10129 —==

52882 SPRING \
L2881 RAIL

552dﬂ"'0

STT29

HOTE PROPER ASSEMBLY

PASSES FREELY THROUGH

LOSE BALL BEARING IN FRAME THAT
SEATS CLAW THRUST SPRING.

- SE96T (CLAW A BODY OMLY)

a,--""'

ONTROLLIN
Z83T4 Do) THICHK Ao &

28373 ooz 'rrm:r.}E EMD-PLAY
WASHERS

PLATE

OF TWO OIL PADS, CAM

FOLLOWER PLATES MUST BE PERFECTLY SMOOTH.
HOI3Y OPERATION OF INTERMITTENT WILL RESULT
IF RAIL SPRING HAS LOST IT5 TENMSION. DO NOT

ATTEMPT TO BEWND TO GIVE MORE TEHNSIO0M, REPLACE
F52882 SPRING.

IF CLAW TEETH ARE
INDEMTED REPLACE
# L5967

CAM SURFACE MUST BE PERFECTLY
SMOOTH,

13
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INTERMITTENT CLAW ASSEMBLY ADJUSTMENTS

ADJUSTING CLAW PROTRUSION THROUGH APERTURE FLATE

ECCEWTRIC
PIN

2. SET CLAW HALFWAY DOWHM INITS

TRAVEL.
S LOOSEN THIS
HUT

4, PLACE ALLEN 6 LOOSEM THESE

WHRENCH IN TWO ALLEM
THIS ALLEMN SCREWS
SCREW

1. CENTER FRAMING.[LONG SET-
SCREW STRAIGHT OUT HORIZONTALLY )

8 TIGHTEMW SETSCREWS

3 PLACE GAUGE PLATE 49109 ON
APERTURE PLATE

T. PUSH IH OM ECCEMTRIC PIN AND

SIMULTANEOQUSLY ROTATE ALLEMN
SETSCREW IM OR OUT UNTIL CLAW
TEETH ARE FLUSH WITH OUTER
SURFACE OF CLAW GAUGE

8, TIGHTEN LOCH HWUT SECURELY

ADJUSTING CLAW LATERAL POSITION IN APERTURE PLATE

N =y ) A TURN ECCENTRIC PIN COUNTER-
T i CLOCKWISE UNTIL CLAW PRESSES FIRMLY
1. INSERT GAUGE PLATE 491090 AGAINST GAUGE PLATE,
BETWEEM CLAW AMD FIXED 4, TURN ECCENTRIC PIN SCREW SLOWLY
FiLM GUIDE, CLOCKWISE UNTIL CLAW GAUGE JUST
DROPS OUT BY ITS OWH WEIGHT.
5 MAKE SURE THAT ECCEMTRIC PIN IS5
2, REPEAT “"CLAW PROTRUSION® PUSHED IN ALL THE WAY AND TIGHTEMN
ADJUSTHENTS 1. 2, AND 6

ALLEM SETSCREWS ON BACH.
{ABOVE).



_'_,..-f'- ind

. LOOSEN TOP SCREW AND MOVE TOP OF GEAR PLATE DME DIVISION TO LEFT. {THIE LEMGTHENS CLAW TRAVEL .003 INCH:F
RETIGHTEN TOP SCREW.

R T

et H*“ﬁls«%
i -
//‘k ..... —— 15
y
- '&h\"‘\
rr\""l CLAW TRAVEL ADJUSTMENT w‘w.h
fﬂ" (UP-DOWN EXCURSION IN APERTURE FLATE) L‘*-H;h‘
-v;."':‘.h
I".'.
LY
Y
DIVISIONS E . ¥ k'l

L. LOOSEN THESE

SCREWS 2. MOVE GEAR PLATE ALL

THE WAY TO RIGHT AND
RETIGHTEN TOP SCREW

3. WITH CLAW AT TOP AND
START OF PULL DOWH
TRAVEL , INSTALL CLAW
GAUGE FLAT ON APERTURE
PLATE AS SHOWHN

Y

o e e

SLOWLY ROTATE CAM GEAR COUNTER-CLOCKWISE ONE COMPLETE REVOLUTION. {UHE COMPLETE CLAW EKCUHEIGN}. Ir

 WHEM CLAW COMES THROUGH APERTURE PLATE AT START OF SECOND PULL DOWH IT WILL PUSH GAUGE AWAY FROM /
APEATURE PLATE.[DOBSERVE THIS ACTION CLOSELY)

REPEAT STEP 4.5 AMD & UNTIL CLAW DOES NOT FUSH GAUGE AWAY FROM PLATE., DO HOT MOVE GEAR PLATE MORE
THAN ONE DIVISION AT A TIME,

TIGHTEN TOP AND BOTTOM SCREWS.

CHECHK FOR TRAVEL GHOST AND ADRJUST SHUTTER A5 NECESSARY.

.
i
B __-_._.,.p--"'u"-"-"'_#’
i
—_
N

ko et s A A



FRAMING DEVICE ASS5EMBLY

TO ADJUST FRAMING DEVICE

LOOQSEN TWO ALLEMN SETSCREWS
IN COLLAR.

WITH THE AID OF A MAGNIFYING

GLASS, SELECT A PIECE OF FILM

ON WHICH THE TOP AND BOTTOM | U Do ]

EDGES OF ADJACENT PICTURES 4% TR —_—

ARE EQUALLY SPACED FROM THE = JaN 1 A =il ;:§LE%LEEZNUG
GENTER OF THE SPROCKET HOLE : G AINSTCE R AME
AS SHOWN IN ILLUSTRATION BELOW.

]
SPROCKET I
HOLE
a

PROJECT AND FOCUS PICTURE OM SCREEN.

TURM FRAMING KNOB UNTIL PICTURE |15 CEMTERED ONM SCREEM VERTICALLY.

ADJUST COLLAR ON SHAFT 50 THAT ITS LONMG SETSCREW 15 EQUIDISTANT (STRAIGHT
DUTJ FROM 5TOP OM EITHER SIDE.

TIGHTEW BOTH COLLAR SETSCREWS .,

a’...radf:mu LONG ,,.-B/
48648
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APERTURE PLATE ASSEMBLY

TO REPLACE SIDE PRESSURE SHOES

1. REMOVE THESE
TWO SCREWS TO
REMOVE FLARE
ASSEMBLY.

2. SLIP SHOES
FROM UNDER
SPRING AND
OUT OF SLOTS

SIDE PRESSURE SHOES SHOULD BE REPLACED IF EVIDENCE OF GROOVING 15
APPARENT. MOVEMENT OF NEW SHOES SHOULD BE PERFECTLY FREE IN A
HORIZONTAL PLANE, WITH SHOE SPRING EXERTING AN EVEN PRESSURE.

FLARE ASSEMBLY

51633 52086

)




18

APERTURE PLATE ASSEMBLY

TO REMOWE APERTURE PLATE

TAKE OUT THESE 51X S5CREWS. FRAME CASTING SHOULD
BE SCRIBED AROQUND OUTLINE OF APERTURE PLATE
BEFORE REMOVAL TO FACILITATE RELOCATING IT.

FLACE

ADJUSTMENT FOR PICTURE SHARPHESS

WITH THE AID OF A GOOD TITLE FILM PROJECTED
ON THE SCREEM, ADJUST LENS GATE WITH THIS
SETSCREW 1M ORDER TO OBTAINM EQUAL PICTURE
SHARPMNESS ON RIGHT AND LEFT SIDE OF SCREEN.
READJUST LOCK SPRIMG IF NECESSARY TO HOLD
GATE SECURELY IN CLOSED POSITION.

. INSPECT RAILS FOR
EXCESSIVE WEAR.

. CHECH S5IDE SHOES
FOR GROOWVING AMND
FREE HORIZOMTAL
WMOVEMEMNT.

INSPECT FIXZED FILM GUIDE FOR GROOVING. IF HECESS5ARY TO
REPLACE. PLACE MEW FIXED GUIDE SHUGLY UP AGAINST FILM
RAIL AND PROJECT FILM ON SCREEMW. IF SPROCKET HOLES
ARE WISIBLE, LOOSEN FIXED GUIDE HOLDING SCREWS AND
MOVE GUIDE SLIGHTLY AWAY FROM APERTURE., IF SOUND
TRACK 15 VISIBLE, MOVE FIXED GUIDE SLIGHTLY TOWARDS
APERTURE. MAKE CERTAIN FULL LENGTH OF GUIDE 15

PARALLEL TO RAIL BEFORE TIGHTEMNING HOLDING
SCREWS.

TO REPLACE APERTURE FLATE

HEW FPLATE IN APPROXIMATE CORRECT POSITION AND REPLACE
THE 51X HOLDING SCREWS, LEAVING THEM SLIGHTLY LOOSE, CLOSE
PICTURE GATE ASSEMBLY AMD CAREFULLY CENTER AFPERTURE IN
APERTURE OF FILM SHOE, TIGHTEW THE 51X HOLDING SCREWS., CHECHK
ALL CLAW ADJUSTMENWTS AFTER REFLACING AFPERTURE PLATE.

3017

{INCLUEES
S1642
ASSEMBLED)

FLA'JF'.E sneos 0

[SEE FLARE
ASSEMBLY)
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FILM GATE ASSEMBLY

TO REMOVE FILM GATE

LOOSEN THESE
TWO ALLEN SCREWS

AND REMOVE PINS

TO REMOVE FILM SHOE ONLY, OPEN GATE b 4
AMND REMOVE TOP AND BOTTOM SCREW
A

52999 AT BACK OF GATE ASSEMBLY \T

57954
gt —

CLEAN THESE PARTS AND I..LIEHIC-A.TE<==
WITH ONE DROP OF LIGHT OIL

BEFORE REASSEMBLING, FILM SHOE
PLUNGERS MUST MOVE IN AND QUT
YERY FREELY.

INSPECT FILM RAILS OF SHOE FOR
EXCESSIVE WEAR. THEY MUST BE
PERFECTLY SMOOTH.

56036

: -”._- -—-mﬂ”ﬂmﬂ_’_.—-_._-_ 3

L

57683 46B30 52999 — &

45833

TO RECENTER GATE

REPLACE GATE BETWEEMN HOLDING PINS 45833

REMOVE LEMS AMND CLOSE GATE.

3. CAREFULLY SIGHT THROUGH LEMS HOLDING BRACKET
AND MOVE GATE ASSEMBLY UP OR DOWMN TO LINE UP
APERTURE OF FILM SHOE WITH APERTURE OF APERTURE
PLATE.

4.

TIGHTEN PIM-HOLDING ALLEM SETSCREW WHILE

SQUEEZ~-
ING PINS TOGETHER TO AVOID END-PLAY.
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SPROCKET, GEAR, SHAFT AMD FLAMNGE ASSEMBLY
UPPER AND LOWER

IBE0S Z8464 (UPPER) £TETI
/45725 (LOWER)

TO REMOVE SPROCKET
LOOSEN THIS SCREW w

PROCHET AMND
SETSCREW
3TE6T

SETSCREW
QOMLY
14574
“SPROCHKET SHOE ASSEMBLY
T3 REMOVE SHOE ASSEMBLY TO ADJUST SPROCHET SHOE
3 S1813
92410

KEEF THIS AREA CLEAHM

LODSEN THIS ALLEN SETSCREW AMD
PULL OUT BRACKET ASSEMBLY ——————=

I. LOOSEM ALLEM SETSCREW

2. PLACE TWO THICKMESSES OF FILM
BETWEEMN SPROCKET AND SHOE

3. PUSH SHOE UP EVEM AND S5HUG
AGAINST SPROCKET AND CENTER 50
THAT MEITHER EDGE HITS SPROCKET.

d4. TIGHTEN ALLEN SETSCREW .

PARTS OF
S7688 52874
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DRUM SHAFT, MIRROR BRACKET AND FLYWHEEL ASSEMBLY

28332 o)&

ASSEMBLY SEQUENCE

TO DISASSEMBLE, HOLD DRUM WITH LEFT HAND AND REMOVE
S5CAEW FROM RIGHT EMD OF DRUM SHAFT. PULL DRUM SHAFT
OUT FROM FROMNT AND LIFT OUT FLYWHEEL., NOTE LOCATION OF
SHORT ANWD LOMWG SPACERS.

AFTER REASSEMBLY, THE DRUM AND FLYWHEEL SHOULD ROTATE
WITH NO EVIDENCE OF ROUGHNESS IM THE BALL-BEARINGS.
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GUIDE ROLLER ASSEMBLY
LATERAL ADJUSTMENT OF SOUNMD TRACHK

I. CONNECT SPEAKER AND POWER CORDS TO PROJECTOR-AMPLIFIER.

2, THREAD LOOP OF S.M.P.E. Z22.57-1947 BUZZ TRACK FILM IN PROJECTOR.

3., TURN AMPLIFIER "ON", SET VOLUME CONTROL AT 5.

57928

END-WRENCH OVER HEX NUT AT REAR OF GUIDE ROLLER. DO NOT

LOOSEN SET SCREW IN THIS NUT-IT HOLDS GUIDE ROLLER TO SHAFT.
5. START PROJECTOR. TURNING HEX NUT CLOCKWISE WILL PRODUCE A LOW

FREQUENCY MNOTE. TURNING IT COUNTER-CLOCKWISE WILL PRODUCE A HIGH
FREQUENCY NOTE. WHEN PROPERLY ADJUSTED NEITHER NOTE WILL BE HEARD.

4. PLACE 34,

CLEANING AND LUBRICATING
L REMOVE FILLISTER-HEAD SCREW,WASHER AND ROLLER FROM SHAFT
2 CLEAN THE ROLLER WITH CARBOM TETRACHLORIDE
3. APPLY ONE DROP OF LIGHT OQIL TO SHAFT HOLE IN ROLLER

51639 51679

57738 57732




SOUND PRESSURE ROLLER ASSEMBLY

ADJUSTMENT

FOSTAL
SCALE —

ROLLER SHOULD JUST LEAVE SOUND DRUM AT AN 80Z.
I FULL. PRESSURE 15 CONTROLLED BY SPRING IN BACH
OF ROLLER ARM. BEMD SPRING TO GIVE CORRECT

PRESSURE. TO REMOVE ROLLER ARM, REMOVE THIS
SCREW.

TO REMOVE ROLLER LOOSEN
THIS ALLEN SCREW. -

ROLLER SHOULD ROTATE FREELY
WITH MINIMUM END PLAY

CAUTION= IF PRESSURE ROLLER FAILS TO ENGAGE SOUNMD DRUM, PHOTOCELL SHIELD MAY HAVE SPRUNG OUT OF NORMAL
POSITION AND BE OBSTRUCTING ROLLER- ARM. PUSH SHIELD BACHK INTO PLACE.

51615 20195 Ia4n9

52089 d

B )

5&993—-& Z
50991 50902

23
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B T

- BREAK RCA SEAL IN SO0UND OPTIC

SOUND OPTICAL BRACKET ASSEMBLY

CENTERING S0OUND SCANNING LIGHT BEAM

LOOSEM ALLEM SETSCREWS HOLDING OPTICAL BRACKET & MOVE COMPLETE OPTICAL BRACKET UP OR DOWMH UNTIL
HIMGE PINS ALLOWING S0OUND OPTICAL BRACKET TO BE EMLARGED IMAGE QOF SCAMMING LIGHT BEAM 15 EXACTLY
MOVED UP OR DOWHN, CEMTERED ON DRUM SHAFT. SQUEEZE HINGE PINS

TIGHTLY TOGETHER TO AVOID END-PLAY.

ALLEH SETSCREWS
HOLDING HINGE FPINS
ARE IMMEDIATELY
BEHIND MAIN FRAME
AT THESE POINTS.
REMOVE LOWER BELT
GUARD TO DO THIS.

REMOVE FLYWHEEL AND WITHDRAW SOUND DRUM. 7. RETIGHTENM OPTICAL BRACHKET HINGE PIN SETSCREWS .
REMOVE MIRROR BRACKET. B, REMOWVE SOUND DRUM AMND REINSTALL MIRROR BRACKET,

LEAVING SCREWS SLIGHTLY LOOSE.
REPLACE S50UND DRUM SHAFT UNTIL IT JUST EMGAGES

BACH BEARING- 9. CENTER SCANNING BEAM ON PHOTOCELL CATHODE BY

TURNING MIRROR BRACHET TO RIGHT OR LEFT, 50 THAT
ALL OF THE REFLECTED LIGHT WILL ENTER PHOTOTUBE

SHIELD WINDOW,
10. TIGHTEN MIRROR BRAACHET SCREWS

Il. REFLACE S0OUND DRUM AND FLYWHEEL.

TURN AMPLIFIER "ON™ AMD CLOSE S0UND OPTICAL BRACKET.

FOCUSING THE SOUND OPTIC AMD ADJUSTING ITS AZIMUTH POSITION

ggESE TWO ADJUSTMENTS ARE MADE SIMULTANEOQUSLY AND ARE CRITICAL, REQUIRING THE USE OF SPECIAL TOOLS AND
UIFMENT.

THREAD A 5-FT LOOP OF S000 CYCLE FREQUEHNCY FILM {EM.FPE.Z.EEA«E-H‘G#} IN PROJECTOR, EMULSION SIDE TOWARDS LENS.

CLIF THE LEADS OF A LOW READING A.C. VOLTMETER ACAOSS THE SPEAMER VOICE COIL IN THE SPEAKER CASE, WHICH
SHOULD BE OM TEST BEMCH,

INSERT #423101 FOCUS ADJUSTMENT
WHRENMCH HERE,

BRACHET AND LOOSEN SETSCREW
JUST SUFFICIENTLY TO PERMIT
MOVEMENT OF SOUND OPTIC.

INSERT #49108 AZIMUTH ADJUSTMENT
PIHN HERE.

IMSERT SPECIAL OPTIC ADJUSTMENT TOOLS AS ILLUSTRATED.

TURN AMPLIFIER “ON*. SET VOLUME COMTROL FOR A CONVEMIENT METER READING AND START PROJECTOR, TONE CONTROL ON "10%

SIMULTAHEOUSLY ADJUST OPTIC AZIMUTH [RDTATIGNAL} AND FOCAL ADJUSTMEMNTS FOR MAXIMUM YOLTAGE READING.

CAREFULLY TIGHTEN OPTIC SETSCREW CHECMING METER THAT OUTPUT DOES WOT DROP, WHICH WOULD INDICATE A CHANGE
OF OPTIC ADJUSTMENT.

RESEAL OPTIC SETSCREW WITH SEALING WAX,
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SOUND OPTICAL BRACKET
(CONTINUED)

27807

46827

57682

53019
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PHOTOTUBE BRACKET ASSEMBLY

THE PHOTOTUBE IS HELD IN PLACE IN ITS CUSHIONED BRACHKET BY A SPRING CONMTACTOR PRESSING
DOWMN FROM THE TOP.

TO REMOVE PHOTOTUBE

RAISE THE SOUND PRESSUR
ROLLER; INMSERT A SMALL
SCREWDRIVER IN WINDOW IN
PHOTOTUBE COVER AND PULL
OUTWARD.

STEADY PHOTOTUBE ENVELOPE
WITH LEFT HAMND.

RCA 92| PHOTOTUBE

52947 RUBBER CUSHION

53053 SHIELDED PHOTOTUBE
CABLE

51652 BRACKET

3, WITH RIGHT FOREFINGER, PRESS UP ON
SQUARE BASE CONTACTOR AMD LIFT PHOTO-
TUBE OUT TO THE RIGHT. NOTE POSITION
OF PHOTOTUBE CATHODE WHEN PHOTOTUBE
15 CORRECTLY INSTALLED.

TO IMSTALL PHOTOTUBE

PRESS UPPER SPRIMG CONTACTOR UP WITH TOP OF PHOTOTUBE AND SLIP SQUARE BASE
COMTACTOR INTO POSITION IN ITS RECEPTACLE, REPLACE TUBE COVER BY PRESSING FIRMLY
INTO PLACE MAKING SURE IT DOES NOT INTERFERE WITH OPERATION OF PRESSURE ROLLER
ARM. CORRECT POSITION OF PHOTOTUBE CATHODE IS SHOWHN IN ILLUSTRATION ABOVE.

-
",

57678
PHOTOTUBE
COVER

51661
(souND OPTICAL
BRACKET LIST)

COVER-SHIELD IN PLACE
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TEMS5SION ROLLER ASSEMBLY

THIS ROLLER CONTROLS "FLUTTER" AND "WOW® fHIGH AHD LOW FREQUENCY S0OUND 1q|'|b'3\F|.I.l|.TII::INE|.':I THE ROLLER AMD ARM
ARE HELD IHN CORRECT POSITION BY A SHAFT ATTACHED TO A FLAT SPRING BEARIMG AGAINST A FELT PAD LOCATED

IN A BOX IMMEDIATELY BEHIND THE CASTING THROUGH WHICH THE ARM SHAFT PASSES. IT IS5 REACHED THROUGH THE REAR
OF THE PROJECTOR.

TO ADJUST TENSION ROLLER

SHAFT
L
LOGSEN THIS ALLEN
SETSCREW,
HOLD ARM UP AGAINST 5::2:_“5';
S5TOP.
RETIGHTEN SETSCREW
WHEM CORRECTLY
ADJUSTED, FILM IN :‘“‘“
MOTION WILL BE AFPFPROX. 1851
HORIZOMTAL LEAVING
SOUND DRUM.
52857
4678 P
"
51004 b
e e
51873 48648

COVER

TO REPLACE SPRING 51645

S2869

LOOSEN ALLEM SET-
SCREW (FIG."A®)
REMOVE CENTER SCREW
HOLDING BOX COVER

PULL OUT SPRING AND
SHAFT WITH LONG NOSE
PLIERS FROM REAR.

INSTALL NEW SPRING OMN
SHAFT ASSEMBLY.

HOLD WITH PLIERS AND
CAREFULLY GUIDE FLAT
SPRING AGAIMST FELT
PAD ANMD INTO CASTING
HOLE

PUSH FIRMLY INTO PLACE,

ADJUST TEHSION ARM,
FIG. "A™

51645



SHNUBBER ROLLER

—

20165 4678z

ASSEMBLY

TO ADJUST SNUBBER ROLLER TENSION

IF ROLLER STICKS OR SQUEAMKS

REMOVE 20165 C AETAINING WASHER

AMND 46782 ROLLER AND POLISH THIS
SHAFT. LUBRICATE BY RUBEING WITH
SOFT LEAD PENCIL OR MICROFINE
GRAPHITE. CLEAMN SHAFT HOLE IN ROLLER.

3. INSERT 3 THICKNESSES OF FILM
BETWEEN ROLLER ARM AND FRAME
TO ADJUST END-PLAY.

SPRING TENSIOM) UNTIL A POSTAL
SCALE, HOOKED OVER SHNUBBER
ROLLER, INDICATES A PULL OF 17 TO
I8 OUNCES TO RAISE IT OFF ITS STOP

BEFCORE TIGHTENING COLLAR SET SCREW,
PRESS COLLAR AND ROLLER ARM SNUG
AGAINST FRAME. FILM STRIPS WILL
SUPPLY CORRECT END PLAY SPACING
(015 TO .020). ARM MUST ROTATE FREELY,
SNUBBER ROLLER SHOULD ROTATE
FREELY WHEN FILM IS IN MOTION.



THREADING LAMP ASSEMBLY

57731

26728

2832z

52851
LAMP SOCKET

TO REPLACE LAMP, SQUEEZE
SIDES OF SHIELD WEAR BASE
AMD PULL OUT. UNSCREW LAMP

SPECIAL SERVICE TOOLS

49101 aglos
SOUND OPTICAL S0UNMD OPTICAL
ADJUSTING WRENCH ADJUSTING PIN

49109
CLAW GAUGE
PLATE

23
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TAKEUP AND REWIND MECHAMISM
"OPERATE"="REWIND"

57663 57664

TO DISASSEMBLE

GUARD
SPACER
REMOVE THESE TWO SCREWS LARGE PULLEY AND GUARD WHEM REASSEMBLING BEND PULLEY
TO REMOVE BELT GUARDS. ) REMOVED GUARD A5 REQUIRED TO PREVENT
REMOVYE MWUT AND SCREW TO . BELT FROM COMING OFF PULLEY
REMOVE LARGE PULLEY WHEN PUSHED INTO CARRYING CASE.
GUARD AND PULLEY

SPRING BELTS
LISLT! Taus-uf

REMOVE SMALL PULLEY AND GEAR

REMOVE SPRINGS AND BRACKET.
ASSEMBLY.
28373 57670 46954
28374

= SADSIT




TAKEUP AND REWIND MECHANISM

58582

5303z

Sl3zg————

53033

WITH SHIFT KHNOB IN'QEEHATE- FOSITION, ADJUST WITH SHIFT KHOB N 'HEWIND'FGSITIDN. ADJUST

THIS SCREW TO ALLOW A SMALL AMOUNT OF THIS SCREW TO ALLOW A SMALL AMOUNT OF

BACKLASH BETWEEN THESE TWO GEARS E-ﬁEKIE.¢SHEBETWEEH THIS GEAR AND LARGE
uLL .GEAR.

AN ADDITIONAL HALF-TURN "IN®" OF THE ADJUSTING SCREWS
AFTER THE GEARS JUST BECOME FREE WILL PROVIDE THE
CORRECT BACKLASH.

31
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IDLER GEAR ASSEMBLIES, UPPER AND LOWER
STEEL AMNMD BAKELITE

TO REMOVE GEARS, 53026

PULL THESE "C*® ASSEMBLE 0IL PIPE
WASHERS WITH WICK JUST
TOUCHING BAKELITE
GEAR TEETH

28373

TEETH OF BAKELITE GEAR MUST
COMPLETELY MESH WITH TEETH
OF STEEL GEAR. USE SPACER
WASHERS 28373, 28374, ETC. ON SHAFT
BEHIND GEARS AMND "C" WASHERS TO
ATTAIN PROPER ALIGHNMENT.



REEL ARM ASSEMBLY, UPPER

?ﬂ‘ -—O- ~
57BBS - 20897
14874
52835
509986

- 52826

UFPPER REEL ARM
ASSEMBLY COMPLETE
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REEL ARM ASSEMBLY (LOWER)

TO SERVICE LOWER REEL ARM ASSEMBLY

LDO3EN THIS SET SCREW
TO REMOVE FRICTION
CLUTCH ASSEMBLY. LEAVE

ol F SMALL AMOUNT OF EMD~ PLAT
. WHEM REINSTALLING,
LOWER REEL ARM

ASSEMBLY COMPLETE

CLUTCH SURFACE SHOULD BE

FELT SHOULD BE SLIGHTLY INHNER SURFACE SHOULD BE |
SMOOTH. REEL SHAFT SHOULD MARROWER THAN CLUTCH GROOVE SMOOTH AND UNDENTED.
ROTATE FREELY. AND ENDS SHOULD BE &PPRONIMATE- FLANGE MUST NOT wWoBBL

LY X A PART WHEN WRAPPED ON SHAFT.
ARCUND CLUTEH.
14974
LR 20955
s0g62
A684]
LT o —
sasgs CLUTCH BRACKET
- L BEARING ASSEMBLY
< AEQIT 58027
- !/ 55030 T
' 56029 T
/  mBoIB T
EEOIT -
7 4

s o

)_,1 58030 T
58031
#‘HK-"{/

Brir ' Q% 47890
S

50963
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CASE = PROJECTOR CARRYING CASE

HAMDLE
57880

STETE LID ?
>
o

TO DISASSEMBLE TILT MECHAMISM

L REMOVE TILT COMTROL DISC OMW FRONT FLOOR OF CASE

3. REMOVE
THESE 3
SCREWS
AMND
THESE 3
SCREWD
2. REMOVE THESE 2 SCREWS
AND SLIDE COVER OFF TO
LEFT
TO DISASSEMBLE, LODSEN
ALLEM SET SCREW AND TO DISASSEMBLE f—-—ﬁﬂ-ﬂﬂb

WITHORAW SHAFT
T—PULL COTTER PIN

AND TURN SHAFT
QuUT BY AOTATING
- SPROCHET

5690
HOLDING SCREW

7

S3037
BRACHET oKLY

5
BRACKET oMLY S3045

53-:-33"""

13039 . .
AVl

53044

s3038 TO REASSEMBLE IN BRACKET,
PLACE BALL BEARIMGS AND
WASHERS ON TOP OF SPROCHET

i THIS ORDER

Te-83042

53043

0000
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CASE- PROJECTOR CASE LID AMD SPEAKER HOUSING
FOR RCA 400 JUMIOR (MI-1313)

Ses SPEAKER
A
57679 EABLE
AEE
57757
CABLE
GRILLE 37975
57764
COMNMECTOR
57744
57782
I
57742

57741

CASE- SPEAKER CARRYING CASE (MI-1306-1)
FOR RCA 400 SENMIOR

GRILLE GASKET GASKET SPEAKER
57765 57766 56718 51032

AMGLE
{RUBBER)
56710

STRAF
58640

COMMECTOR
57744

57733 57676 CABLE

57769 STRAP
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CASE— SPEAKER CARRYING CASE, MI-1206-|
SEAVICING THE LOUDSPEAKER
REPLACING CONE

TEST VOICE COIL WITH AN OHMMETER COMMECTED ACRO35 VOICE COIL LEADS THE RESISTANCE 5|-|.{:IULD MEASURE APPROX-
IMATELY 5- E/’E OHMS, IF NECESSARY TO REFLACE COME AND VOICE COIL, PROCEED AS FOLLOWS:

51032

SPEAKER \
COMPLETE

1 UNSOLDER THESE VOICE-COIL LEADS,

2. CUT OLD COME AWAY FROM METAL RIM OF COME HOUSING

45842 GASKET

3. REMOVYE THE TWO FILISTER HEAD WACHIME SCREWS THAT HOLD VOICE- 3
COIL CENTERING DEVYICE AND WITHDRAW CONE AND VOICE-COIL ASSEW

MASK VOICE-COIL AIRGAP WITH SCOTCH TAPE TO PREVEMT FOREIGM -
MATERIAL ENTERING.

4. REMOVE THE RIM GASKETS AND CLEAN METAL RIM OF COME HOUSING.

5. CEMENT FOUR MEW THIN GASKET SEGMENTS TO AIM OF CONE HOUSING, COAT SURFACE OF NEW GASKET WITH CEMENT,

6. REMOVE MASHKING FROM A|R-GAP AND DROP NEW COME INTO PLACE, ALIGMING S5LOTS IM CENTERING DEVICE BRACKET
WITH THE TWO CORRESPONDING SCREW HOLES. PUT YOICE COIL LEADS THROUGH RIVET HOLES IN TERMIMALS AMND
SOLDER 1M PLACE,

T CENTER VOICE COIL WITH FOUR .ooa"
5HIMS PLACED BETWEEN CORE AND YOICE COIL,

B. PRE23 COME DOWM ALL AROQUND RIM TO FIRMLY
CEMENT IN PLACE.

9. REPLACE AMND TIGHTEM THE TWO CENTERING DEVICE
MACHINE SCREWS & CLAMPING MUTS. AEMOVE SHIMS,

10, CEMENT DUST CAP IN PLACE.

I, CEMENT THE FOUR HEAWY GASHET SEGMENTS
IN PLACE.

GASKET 4584

51033
CONE

RE-CENTERING CONE ASSEMBLY
IF TEST IMDICATES COME 15 WNOT PROPERLY CENTERED FROCEED AS FOLLOWS:
i PLACE A LIGHTED 60-CYCLE LIGHT BULB MEAR FPHOTOCELL AND ADVAMCE VOLUME CONTROL UNTIL A STRONG
HUM 15 HEARD.
2. LOOSEN THE TwWO SCREWS HOLDING VOICE COIL CENTERING DEVICE.

MOVE CONE FROM SIDE TO SIDE UNTIL VOICE COIL DOES NWOT RUB POLE FPIECE,
4. RE-TIGHTEN CENTERING DEVICE SCREWS.

NQTE - MAGNETIC PARTICLES MAY BE REMOVED FROM THE POLE PIECE AND AIRGAP BY PRESSING THE STICKY SIDE OF
S5COTCH TAPE AGAINST THE PARTICLES, THEN REMOVING TAPE.

WHEN NECESSARY TO ADD EXTENSIONS TO SPEAKER OR POWER CABLES, USE #|4 RUBBER COVERED WIRE OR
LARGER, DEPENDING ON LEMGTH INVOLVED, TO AVOID LOS5 OF POWER DUE TO VOLTAGE DROP IN CONDUCTORS.



k]

CLEANING AND LUBRICATION

Inspect all bushings, bearings, and other parts for cleanliness.

Thoroughly clean ull parts before reassembly with carbon tetrachloride or other solvent to aveid abrasive
action of dirl on moving parts. .

Apply four or five drops of light oil such as Socony Vacuum *Vaetra Light X7 (RCA Stock 25367) to
all shaflts and bushings prior to their reassembly.

Lightly apply lubriplate 110 to the teeth of all gears after their reassembly,

Place a few drops of light vil in motor oil holes once every 1000 hours.

Felt oil pads and wicks in viling tubes should be saturated with “Sta-Put 370 01" (E. F. Houghton Co.}.
Lubricate shalts carrying plastic rollers with micro-fne graphite or a soft lead pencil.

Do not use carbon tetrachloride or other solvent to clean coated lens surfaces, Breathe on lens and clean
with lena tissue.

Do not force the assembly of parts. Tt should not be necessary 1o alter any parts by operations auch as
filing, tapping, drilling, scraping, ete., o enable them to be assembled.

Always nse the proper tool designed Lo do the joh.

SERVICE AIDS

These notes have been prepared to aid the 1émm technician to quickly lovalize the cause of a given effect
when its symplom is apparent and to esuzgest the required corrective action.

SOUND SYSTEM

Symptom Probable Cause Correction
Weak or no sound, AMPL switch off. Turn switch on.
prejection lamp Volume control off. Adjust control.
lighted. Blown amplifier fuse. Replace with 2 amp. fuse only.
Il recurrent, delermine caose,

Loudspeaker not connected. Plag in.

Plug out of back of projector. Plug in.

Power cord not connected to proper Check frequency and voltage,

source of supply.

Exciter lamp out. Replace. If new exciter lamp does
not light, replace Oscillator tube
6V 6T,

Defective Ozcillator coil. Replace.

Weak rectifier tube 5Y3GT, Replace.

Upen speaker voice coil cirenit, Heplace cone after first checking
speaker connections,

Sound optie dirty or out of adjusi- Clean, See Page 24.

ment.
Sound mirror dirty or out of adjust- Clean, Sce Page 21,
ment.
Phototube installed incorrectly. Install in  correct  position,  see
page 26,
Sound on MIC no Microphone plug in jack, Remove plug from jack.
sound on FILM. Exciter lamp out, Replace—Check Oscillator tuhbe.
' Sound optic dirty or out of adjust- Clean, Sec Page 24,
ment.
Sound mirrer dirty or out of adjust- Clean, See Page 21,
iment.
Photocell defective or installed in- See Page 20
correctly.
Sound on FILM—no Microphone plug not in jack. Insert plug in jack,
sonnd on MIC, Microphone plug or receptacle Hepair or replace.
defective.
Microphone defective. Replace.
Sound microphonic
i Ringing noise)
{a) With Volume con- Phototube loose or hitting cover. See Page 26.
tral on. Defective 6]7 tube. Replace,
ib) With Volume con- Defective 615 or 658NTGT tube. Replace.
trol off.
Tone unsteady. Film threaded under tension roller. Thread over tension roller.
(High or low fre Sound drum, shaft or bearings. See Page 21,
gqueney varialions in Pressure roller incorrectly adjusted. Sce Page 23,
piteh) Pressure roller dirty or binding. Clean, Sce Page 23,
Tension roller incorrectly adjusted. See Page 27.




aa

Symplom

Proboble Cause

Correction

Tone unsteady
[continued }

Sound drum dirty.

Guide roller sticking.

Photolube cover interfering with
pressure roller arm.

Erratic takeup lension,

Clean,
See Page 22,

Install cover correctly, see page 26,
See Page 34,

Motor “*hash® in
sound.,

Open  capacitor
control, 1 mid.

Open capacitor from power line Lo
frame 01 mfd or 2200 mfd (in-
side motor).

BCFOEE  EOVErnor

Replace.
Beplace.

Defective  povernor or  governor Hepair or replace.
bruzhes,
Commutator hrushes not seated, Repair.
Lock washers missing from serews Replace.
holding amplifier cover.
Sound bul ne piclure, Lamp switch off. Turn on.
Projection lamp missing or burned Replace.

out,

Loses both film loops.

Upper sprocket shoe out of adjust-
menl.

Adjust, Sce Page 33.

Loses lower loop.

Broken sprocket holes.
Bad splices,
Film binding in gate.

Claw out of adjustment.
Dhirty claw.

Cut out and splice film,

Resplice.

Check for thick splices,

Check side pressure shoes,

Adjnat, See Puges 13, 14 and 15,

Remove dirt and cmulsion from
claw.

Improper tapeup oper-
ation,

Takeup bearing sticking,
Excessive lakeup tension.

Sece Page 34
See Page 34,

FProjector mechanism
noisy.

Claw travel excessive.

See Page 13,

Tears sprocket holes.

Upper reel arm shaft hinding.
Under-cat claw.

Under-cut film sprocket teeth.
Exerssive takeup tension.

See Page 33—Adjust end play.
See Page 13,
See Page 20,
See Page 34,

Travel ghosts,

White streaks ahove
or below white areas
00 SETCen image )

Shutter out of adjustment,

See Page 12,

Picture molion un-

steady.

U'nsteadiness
print,

Claw travel o short.

Improper threading.

Claw undercut.

Side pressure shoe springs on aper-
ture plate too weak.

Picture gate not latched securely,

present  in piclure

See Page 32
Check loops for proper length.
See Page 13,
See Page 18.

Bend latch spring, Sce Page 19,

Picture indistinet or
illumination low.

Projection lens dirty.

Condenser lens dirty.

Condenser lens incorrectly assem-
hled.

Reflector dirty or damaged.

Projection lamp black or blistered,

Low line voltage.

Clean, See Page 3.
Clean, See Page 7.
See Page 7.

Clean or replace, See Page 7.
Replace lamp.
Use a Voltage Booster.

Film seratched,

Film pressure shoe dirly ar
damaged.

Sound drum pressure roller dirty
or damaged.

Emulsion hardened on  film-gate
shoe,

Aperture plate dirty or damaged.

Guide roller dirty or sluggish.

Snubber roller damaged.

Clean or replace, See Page 19,
Clean, See Page 23.

Remove emulsion.

Clean or replace, See Page 18.

Clean, See Page 22,
Scc Page 28,
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ADDENDA TO

SERVICE MANUAL

MODEL 400
16MM MOTION PICTURE EQUIPMENT

When ordering amplifier replacement parts use the parts list in this addenda and not the list
on page 42 in the Service Manual 1B-24926.

LIST OF AMPLIFIER PARTS

Symbol {Stnck * Symbaol ' Stock
Mo, DESCRIPTION No. No. DESCRIPTION Mo,
C-1 Capacitor, 0.05 mfd., 400 v, 70615 k-9 Resistor, 100,000 chms, 15 w. 3252
c-z Capacitor, 20-20-30 mfd., 25-25-450 v, | 51330 R-10 Resistor, 27,000 chms, 14 w. . ... .. 30409

C-3 Capacitor, 0.1 mfd., 400 v, . ..| 73551 R-11 Bame as R-9,
C-4 Capacitor, 0.005 mfd., 400 ». . . . TOG06 R-12 Same as R-3.
C.5 Capacitor, 180 mmf., 500 v, . . . 51416 R-13 Resistor, 560,000 ohms, 14 w. .. | 30653
C-6 Part of C2 . s ol R-14 Resistor, 68,000 ohms, 4 w. ... ... 14138
C-7 Capacitor, 0.025 mfd., 400 v. . . .| 70612 E-15 Resistor, 330,000 ohms, 14 w, . .. .| 14083
C-8 Capacitor, 3900 mmf,, 500 v. . 39666 | R-16 Control, tone control, 1.0 meg. . .| 53020
C.o Capacitor, 1200 mmf., 500 v. . . .| 39654 R-17 Same as R-9.
C-10 Capacitor, 2200 mmf,, 500 v. .. .. | 39660 R-18 Resistor, 1000 ohms, 14 w. .. ... . .. 34766
C-11 Bame as C-1, R-19 Resistor, 2700 ohms, 14 w. : 30730
C-12 Same as C-Z2, R-20 Same ag R-19,
C-13 Capacitor, 0,01 mfd, 400 v. .. . .. 70610 R-21 Resistor, 82,000 chms, T4 w, . . 8064
C-14, 15 | Same as C-3, R-22 Resistor, 82,000 chms, 1 w. 52609
C-16 Bame as C-13. R-23 Same as R-22.
C-17 Part of C-12 S . R-24 Resistor, 18,000 ohms, T4 w. .. ...| 3219
C-18 Capacitor, 0.5 mfd., 100 v. ... .. ... | 70619 R-25, 26 | Bame as R-&.
C-19 Part of C-2 .. ... . . .. .. R-27 Resistor, 250 chms, 74 w. .. . | 51340
C-20 Part of C-12 ... .. ... .. . ... .. R-28 Bame as R-1.
c-21 Same as C-3, R-29 Same ag R-13,
c-22 Capacitor, 40 mid,, 450 v, o....| 37308 R-30 Same as R-24,
C-23 Bame ag C-5, R-31 Resistor, 1000 ohms, 109 w. .. ... .. 52538
C-24 Capacitor, 0033 mid., 500 v. . . 10664 R-12 Same as R-9,
F.1 Fuse, 2 amperes e e ..l 3883 R-33 Resistor, 56,000 ohms, 1 w. . .| 17440
Holder, fuse ... . ... . 52007 R-34 Registor, 33,000 ohms, 2 w. . | 29744
J-1 Jack, microphone . ... ... | 47613 3-2 Switch, toggle switch ... ... ... . . 58976
J-z Connector, speaker, 2 contact female| 57756 T-1 Transformer, power transformer .| 53030
J-3 Connector, exciter lamp cable, single o i Transformer, output transformer 57828
contact male i | 048 T-3 Coil, cacillator coil . .. .. R 52939
J-4 C?;‘;me: power cable, 2 contact P Board, terminal (P.E. cell) | 54113
RB-1 Resistor, 1.2 meg., 14 w. ... | 3n1s2 Cover, amplifier cover ... ... . ___ .| 57740
R-2 Resistor, 5.6 meg., 14 w. ... . .| 31858 Cushion, tube socket, cushion ... . 37396
R-3 Resistor, 820,000 chms, 1§ w. ... . 30161 Knob, volume or tone control . . 32116
R-4 Resistor, 1800 chms, 14 w. ... .. 1800 Plate, mounting, for C-2, C-12, C-22| 28452
R-5 Same as R-1. Screw, amplifier cover screw 3 10-32
R-6 Resistor, 270,000 chms, 14 w. ... .. | 30651 % 14", binder head e 56508
R-7 Control, volume control, 0.5 meg.. | 52004 Socket, tube 5nli;ket o 31319
R-8 Resistor, 2200 ohms, 14 w. . . 34767 Socket, eushioned tube socket 52037

IB-24926-A
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Stock Stock
DESCRIPTION No. DESCRIPTION Ma.
APERTURE FLATE CASE—SPEAKER AND CA_RRYING
(IMlus, pages 17, 18) CASE, MIl-1306-1
CL 52008 (IMus. page 36}
F]lF: . .]; ]t .H 1_ ............................. 521}86 A'I'.I.g'l.E, l'lll.'.lb'l!r lld hl'l'.l.gﬂ al'I-ElE ...... Sﬁ?lg
are, lght fare TToTreTEErsmmrans Cable, projector power cable and connectors . | 47551
Guide, film, stationary ... A sle42 Cable, speaker cable and connector 57737
Plate, aperture plate assembly ... ... ... .. .. 53017 Case, P L 1 pesEuEnoeE 57676
Screw, mounting, film guide 38605 Bpeakee. sErying ‘cass unly
- . Cone and Voice Coil, speaker, with dust I:ap
Shoe, side pressure ... .. ... ... ..... ... | 51633 ity e 51033
Spring, side pressure shoe spring - .. ... ...._. 52006 Cm'mﬁ_gmr nucmphon: """ ‘ 52RIE
, microphone ... ... .. ... ........
Connector, speaker cable, 2 contact, male .| 57744
AEM, UPFER AND LOWER Cover, dust cover for spenke:r cone (pkg of 5). 55803
See Reel Arm) Foot, rubber foot ....... . .| 57733
( Gasket, grille gasket ... ... .. ... .. ... 57766
ngkct, rubber lid gasket .. .. .. .. ... 56718
BELT SHIFTRRE ASARMBLY Gasket, speaker (inner set of 43 ... ... ... .. 45842
(Speed Changer) Gasket {uute:ﬁt of 4}, 2 &etaﬁ'cqulrcd ....... ;;g;;
Illus, 1 Grille, rectangular speaker grille .. .. ._.......
(Illus _PEKE 1 Handie, CATTVINE CABE .. ... ... ... ocoueeueon. 57680
Arm, stop arm for shifter rod ... ... .. 54107 Reel, ilm reel (1600 Ieet) ......... 57741
Bracket, shifter rod R 54006 Reel, speaker cable ........... .. .. 51030
Bushing, gapn'ng holding ..................... 341135 Speaker, complete . . ... 51032
_Enllir, :ﬂ!ft;t rod spacer Vot il e giﬁﬁ Strap, reel arm strap, 424" long .. ... ... ... 58640
nob, shift .. ... .. S A Y " 1 t ALY | B | 57768
Rod, SHIORE © o oo oo TR 54005 Strap, yee] rm strap, 4i4" long
Screw, setscrew for knob TP 14974 LA
Screw, setscrew for stop arm .. ... ... 53034 C_ w
Spring, “C" spring, for shiftrod ... ... .. ..... 54051 (Bee Intermittent Assembly)
CASE—PROJECTOR CARRYING CASE CONDENESER LENS
(Illus. page 35) (See Lamphouse)
Case, projector carrying case only, less lid .. .. | 57677 DRIVE BELT IDLEER ROLLER
Lid, projector case Iid .. .. ... .. ... .. ... . ... . 57678 ASSEEMELY
Foot, rubber . _........ ... ... ... ..... ..... 58273 m
Handle, carrying case ........... ....... .. | 57680 . (Illus. page 10}
Escutcheon, top belt escutcheon, with rivets . | 57314 Arm, idler roller . ........... . 54108
Escutcheon, front belt escutcheon, with rivets. | 57313 Pad, roller @il pad . ... ... ... ... ... . ...... 54117
Screw, projector muu:mng, chrom]um, bd. hd., Roller, idler roller and bushing ....... ... . 54112
MNo. 1032 = 134" .. ... . .. . .l . iiene.. 57673 Screw, setscrew for roller arm D 26619
Spacer, idler spring .......... ... ... . 54099
TILTING MECHANISM gpri'ng, 1:]i{:llvaﬁr slpiﬁng L g:ﬁ'g
; haft, idler raller ........ ... ... ... ........
Bearing, ball, thrust b h S e .. | 53035 : 114
Bracket, tilt shaft ... ... .................. 53036 Washar, Toller Mpacer ...............oooeoein 54
Bracket, drive sprocket .. ... ...... ... .. e 53037
Chain, drive, ladder .. . ... . ... . ... . . 53038 DRIVE SHAFTA@“‘EDMEE%LEY (LARGE)
Foot and Tilt Shaft Assembly . 53039
Foot, rubber foot .. ... ... .. ... . . . ... ... ... 53044 (Illus, page 9)
Pin, cotter, tilt ghaft .. ... ... ... ... .. ... 53040 57643
Screw, setscrew for drive sprocket 4BE4E E“:f_‘;?g' ngze;h:?trhiﬂaﬁn- "and set screw . | 58836
Shaft, drive sprocket .. ... .. 53041 EArnE, £ %
g Gear, drive pulley, nylon .. ca¥aitas 57666
procket, drive wheel 53042 Put]ey drive pulley only ... ........... 57688
Sprocket, tilt shaft ... ... e ....| 53043 Screw. shaft bearing refaining screw . .. | zga3y
Wheel, drive wheel assembly 33045 Screw, setscrew for pulley, No, 10-32 x 3!15” .| 92410
Screw, drive wheel bd. hd, ... ... ... ... 55690 Screw, shoulder birew, Mo, 440 x 34" ....... g?;?i
f 1 d mbly ........
CASE—PROJECTOR CASE LID AND Elafe, diteg ad-matm: gRsr AMEIDIY . -, <. .. - 57738
Spacer, worm shaft ... ... ... ..........
SPEAKER HOUSING Washer, drive shaft thrust washer ... ... .. .. | SBE&4
piamuuion M SHAFT, MIRROR BRACKET
DREU ,
(IMus. page 36) AND FLYWHEEL ASSEMELY
Cable, speaker cable only . .| 57875
Cable, projector power cable and co‘nnectqm 47551 (Illus. page 21)
Case, speaker case, lidonly ... ... ... ... .... 57670 Bearing, ball bearing, drum shaft ............. 28332
Cone and Voice Coil, speaker, with dust cap and Bracket, mirror bracket, less mirror ... ..... .. 52BB6
gaskets . .. 57931 Flyw‘neel ................................... 52088
Connector, speakr_"r cable, 2 cuntact male 57744 Mirror, only, for braclket ... ... .. ... ..., 50967
Foot, rubber, for projector case .............. 58273 Retainer, bearing drum shaft ... .. ... .. .| 53001
Reel, film reel, 400 ££. ... ................... 57742 Shaft and drum, assembled ................. 47649
Reel, speaker cable .. oo | 57757 Spacer, drum shaft, short . ................ .. 28437
Speaker, complete 8" P, M. speaker Ciet 57758 Spacer, drum shaft, long ..................... 50969
Strap, speaker cable reel strap ... .. 57762 Spring, coil spring, drum shaft ........ ..o | 46941
Grille, round speaker grille .. _ . 57764 Washer, spring, drum shaft bearing .......... 52896
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*For gear shaft.

{Bee Sound Optical Bracket)

Stock » Btock
DESCRIPTION MNo. DESCEIFTION No.
FILM GATE ASSEMBLY IDLEE ROLLER
(INlus. page 19) (See Drive Belt Idler Roller Assembly)
Gate, film gate and knob assembly .. .. STG4T INTERMITTENT MECHANISM CLAW
Lens, projecton ... ... ... ... .. ... ... ..... 1300 SSEM
Pin, hinge . ... ... 0 ~. .| 45833 ABSEREL Y
Pin, shoe pin ... ... ... ... .. .. .. ... ... ...... 57683 {Illus. pages 13, 14, 15)
Screw, for shoe pin 52999 Ball .............o i e 10128
Screw, for lens lecking spring ‘and pm. bd. hd. Bearing, eccentric pin spring ................ 56240
No. 440 x 37167 ... ... ... ... 35388 Claw, intermittent claw and body only ... .... | 56967
Screw, seiscrew, gate adjusting, No. 4-40 x Gear, nylon gear and cam, assembled .. .. ... 57728
Sc?”ﬁ S ceeeeo. .| 57854 Gear, shutter gear only, nylon ............... 57666
rew, thumb s:crew, lens !ockmg .......... ST6BS5 Pad, oil, inner, for claw . ... ... .......... .. LE2RA4
Shoe, film shoe .......... ... ... ... .| 56036 Pad, oil, outer, for claw .......... ... ... | sza83
Spring, film shee .. .. . (T A F Sa 46830 Plate, gear plate, for cam and shutter gears... | 52871
Spring and pin, for locking lens . .. . 52865 Plate, cam follower, updown motion .. ... .. .. 57729
Pipe, il pipe . ... ... ... .. 53220
FLYWHEEL ASSEMELY Screw, mounting, for cam gear .. .. .. cee...| 47683
{See Drum Shaft) gpri.ng, fclnr cam follower plate (claw) ... ... . 52882
pring, claw, in-out motion .. ............... 52910
FRAMING DEVICE ASSEMBLY fgﬂi}lﬂ. Cﬂ;'}cjﬂf =cm1tn? 56360
(s page 16) e e W
Arm, framing arm and bushing .. 53018 Washer, spacer, 002" thick ... ... ....... ... 283173
%lzllea;;r’g:ar;;:gfi];aithw ......... ;gggg Wt?_.sh]ir, Spacer, Cam gear, shutter guar oo3" o
............ 1C
Pin, framring arm pivot pin ... ... ... 57730 Washer, spring reta_mmg, for eccentric pm
Screw, framing arm . ... .. ... L 52001 spring e S T T 28315
Screw, setserew, for adjusting eccentric pin .
g No. 8-32 = 7/16" i A i R B e 58552 LAMP HOUSE AND DOOR ASSEMELY
crew, setscrew, framing arm No, 8-32 x 5/16% | 53034 T
Bhaft, shaft and knob assembly __ . ... . .. . . 54118 , (Tllus. pages 6, 7)
Sr:rew, setscrew, for shaft collar, No. 6-32 x 14" | 34300 Baffle, chimney . . .. . ... ... ... ... ... .. 57669
Screw, setscrew, for shaft collar. No. 6-32 x 14" | 48648 Baoard, terrn.t{:.al EEEEEERT e b e ... | 54102
Washer, framing arm screw washer . 57209 Eracket, projection lamp, stationary ......... 28834
Washe'r, spring washer .. ........ ... .. 46800 Bracket, projection lamp, adjustable ... ..., 28835
Washer, lockwasher .. ... .. .. _. . .. ... 70814 Capacitor, fixed paper, 0.01 mid., = 10%, 600 v.| 70631
Chimney, projection lamp ... ... ......... 52868
GATE Connector, 2 contact, female e ae- 52855
R Connector, 2 contact, male ... .. ....... .. ... 47504
{See Film Gate) Door, lamp house .. ... ... ... 57645
Hinge, lamp house door ..................... 52003
GEAR House, lamp, casting only with pin, Lh., rear . | 57646
(See Drive, Idler, Shutter Sprocket House, larnlp t{uuge, rh, front .. ... .. ... .... 52083
or Worm Gear Assemblies) IL..amp, prfifﬂmnf .............. ig?gg
ens, condenser, front
GUIDE ROLLER ASSEMELY Lens, condenser, Tear ....................... 471309
(Tilus. page 22) Pin, spring and pin for fens ... ... .1 0| 28514
Nut, anchor for shoulder screw ... . . 51679 Reflector, projection lamp . . ... ... ... .. 28306
Roller, guide roller . .. . 51001 Ring, lens mounting only . ... ... ... 51627
Screw, shoulder; for mounting roller shaft .. 51639 Screw, adjusting, projection lamp . ... ... ... 51664
S:Erew, setscrew for roller shaft, No. 6-32 x 14" | 48648 Screw, bracket holding, with A-1 spring,
Screw, roller screw, fil. hd. No, 2-56 x 3/16" . | 57736 washers and spacer, etc. ... ... ... .. ... .. 28830
Ehaft, roller shaft A . S .| 57732 Screw, thumb screw inr door ... .t ... .. . 51631
Spring, gate locking ... ... . ... .. | 57928 Screw, for lens retaining spring ............. 50086
1 Screw, projection lamp socket ... .. ... . ... .. 47590
IDLER GEAR ASSEMELIES, Screw, b.h., projection lamp bracket .. .. 50988
STEEL AND BRAKELITE Screw, b.h., door hinge .. ......... ... ........ 50980
(Ilus. page 32) Socket, projection lamp ... .. .. ... ... | 47588
Bushing, idler gear .. ... ... .. ... 52877 Spacer, lens ... .. ... ... oLl ggggg
Gear, idler gear only, upper, steel .. 52878 Spclog, oMl Pefecor . ... 50 Ry
G idl Spring, coil, for bracket scrm ............... 46834
ear, 1 ert%e?r and bushing assemhly cumplete, Spring, lens retaining A5R16
upper, stesl ... .. ... ..o COTEE -  lens retaining ... L
Gear, téler gear m-:];.r, lower, bakelite . ... | 54092 gfﬁf,:‘ﬁt’tiﬁé:”:ﬁfﬁ """"""""""" :;g;i
Gear idler gear and bushing assembly complete. Washe;' SO far thumbm:refw, dﬂﬂr U 3376
lower, bakelite . . . WESHPRIN kS 46779 Washer, insulating, for baff 58683
E‘lpe, oil pipe, main drive ... ... . 53026 asher, insulating, for e
Crew, gear mtg. screw .. ... ...... .. 38605
Shaft, upper and lower idler gear ......... ., 47640 LENE, CONDENSER
Fﬁh" “C” washer, for idler gear . . .. 2917 (See Lamp House)
asher, .002" thick, spacing . ... ... . ... . 28373
*Washer, 003" thick, spacing .. .. 28374 LENS, PROJECTION
*Washer, 010" thick, spacing ......... . .. 28315 {Bee Film Gate Assembly)
*Washer, .020" thick, spacing ... .. 28371
*Washer, .030" thick, spacing .. .......... 28360 LENS, SOUND OPTIC
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Stock Steck
DESCRIPTION MNo. DESCRIPTION Na.
LOUDSPEAKER %?aft reel shaft assembly ... .. . ... .. . ... 57890
p asher, small washer, 5/16" O.D. ... ... . ... .. 56030
(Bee Case, Speaker Carrying Case) Waaher large washer 1:7 O.D. 56031
MIRROR BRACKET REWIND MECHANISM
(See Drum Shaft) {See Takeup and Rewind Mechanism)
MOTOR AND MOUNTING ASSEMELY
ROLLER
(Eflus. page &) (See Guide, Drive Belt Idler, Snubb
1 s i
Belt, motor drive f&2 # TRE. H. .5? ........ 52852 Briindl Pritonre, s iasles, Bebir
Blower rotor .... . 57060 o RERUCRE, Or- L SnEon. Rotler
Brush, governor, seft nf 2 ............... 55385 Assemblies)
Brush, commutator, set of 2 55386
Bushing, drive shaft _...... ... ... ... ......... 48319 SHOE, SIDE PRESSURE
Capacitor, motor, 1.0 mfd., 600 ». ... ... . . ... 45807 :
Capacitor, 2200 mmfd. ... . e e 39660 (See Aperture Plate)
Governor, motor . .............cccvieeiiiiiis 55384
Motor, projector ... ....... R 5 ) | SHOE, SPROCKET
Pulley, motor pullew ... ........ .. .......... 54008 See §
Resistor, 100 ohms, 50 w. .. . ... . ... 53027 (See Sprocket)
Washer, 002" thick, spacing, for 4" shaft . | 28373
Washer, .003" thick, spacing, for 34" shaft = | 28374 SHUTTER ASSEMELY
A 3 1A
Screw, setscrew, socket-head, No. 10-32 x 14 26617 (Illus, page 12)
OPTICAL BRACKET Euslll.iug, slﬁutti:r gear, rubber ... ... ... .. | 57643
: ushing, shutter gear ... .. . 57727
(Sce Sound Optical Bracket Assembly) Gear, shutter gea%, nylen . ... 57666
Screw, mounting, for shutter gear ....... . ... 55103
PHOTOTURE BRACKET ASSEMELY Screw, shutter assembly retaining screw 45772
(Illus. page 26) Shutter, shutter only ... . ..... | 53900
WaEhE[‘. Epacer, cam gear, shutter gear 003
EBracket, photoetube ... .. ... ... ... ... .. ..... 51652 thicke ... 28374
Eabln. shielded, phototube .. . . ... .. ...... 53053
over, phototube ... . . ... ... ... ... ... 57687
Cushién. rubber, phototube bracket ... . ... ... " 52047 SHUTTLE
Phototube ___ ... ... ........ ........., RCA-921 (See Intermittent Movement)
FICTURE GATE SNUEBER ROLLER ASSEMELY
(See Film Gate) (Illuz. page 28)
Arm and shaft, snubber roller ........... ... 53023
PEESSURE ROLLER Collar, snubber roller arm with setscrew . 57822
{See Sound Pressure Roller Arm Assembly) Roller, snubber roller .. ... . .. ... .. ... 46782
Spﬂng, snubber, roller arm ... ..o 53082
REEL ARM ASSEMBLY (UPPER) Washer, “C" washer, roller retainer ......... 20165
(llus. page 33) SOUND OPTICAL BRACKET
irm upper reel arm, complete ... .. ... 52826 ASSEMEBLY
rm, reel arm with bushing and pin r.-n]_v ; 52835
Pu]lé}r. drive pulley with setscrew . . 50997 (Illus, pages 24, 25)
Screw, pulley setscrew oL | 14074 Bracket, optical ... . ... 57682
Screw, thumb screw ........... .. . 50096 Cable, shielded,. exciter lamp, with single con-
Shaft, reel shaft assembly ... ... ... .. 57BED tact female connector ... . _.............. 53019
Cougr, exciter lamp ... ... I S 52089
REEL ARM ASSEMELY (LOWER) Optical unit, complete ... . ... ... .. 46827
Lamp, exciter .. ... ... ... ... ... .......... 27807
(Illus, page 34) Plate, stop plate, lamp cover (shown in photo-
Arm, lower reel arm, complete ... ..., ... . 53833 cell bracket assembly illostration) ... . ... .. 51661
Arm, reel arm with busIﬂng only ... ... 52827 Screw, thumb screw, lamp cover ..... ... .. ... 51632
Beanng. clutch bearing only ... ... .. .., EE01T Serew, setscrew for hinge pin ............ ... | 14974
Bracket, clutch bracket only ... . 56020 Socket, exciter lamp .. . e e 31328
Clutch bracket and bearing assembly :umplete Fivot, optical bracket pivot pin ........ ... .. 45833
including bearing, bracket, retainer ring a.ud Washer, optical bracket shaft washer ... 28315
washers ... ... .. .. . .. ceoo.. | BEO027
Flange, drive flange and shaft aauembly ...... 50062 SOUND PRESSURE ROLLER
Pulley, clutch ... . ... . .. o 56065 ASSEMELY
Pulley, drive pulley with setscrew . ... . 50958 |
Ring, drive, felt P22 MSabA.. .. ... 46841 (Mllue. page 23) !
Ring, bearing retaining ring ... . .. . 56019 Arm, pressure roller arm ... ... ... ....... 51615
Screw, reel shaft retaining screw and washer 50988 Roller, pressure roller . . .. ... .. .. ... | 50001
Screw, clutch pivot shaft setscrew, No. 10-32 Screw, setscrew, roller shaft, No, 4-40 x !«E".. 50993
B AFIGT i S s 92410 Shaft, roller shaft .. ... .. ... ...... .. | 50892
Screw, thumb screw, reel arm ... ... .. ... 50964 Spnng, pressure roller arm ... ... ... ... ... 52009
Screw, pulley setscrew ... ... ... ... 14974 Screw, arm screw, No, 8-32 x 34" bd. hd. . ... | 72408
Shaft, clutch pivot shaft . .. . . . | 50963 Washer, No. 8 plain steel, arm washer .. . . 20195
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[ Stock Stock
DESCRIPTION Mo. DEBCRIFTION Mao.
EPEAKER gpring, tak;—u;]:_.ﬁd rez{iﬁdkbﬂ;fkﬁt sgrﬂr&g 4 g;ﬁ;‘;’:
. i crew, socket hd, for shift knob, No. 8-32 x 34~
(See C‘,a“’ Projector Case Lid a_nri Speakes Snrew’ adj. screw for stop bracket, No. B-32
Housing, or Speaker and Carrying Case) R i T S 58552
Washer, sprmg for pulley shaft arm ... ... . BO78
FED CHAMNGER ASSEMBLY Wﬂ.sher. Bpac!np;, 003" th!ck e e e ey 28374
ae (See Belt Shifter As bly) Wacher, spacing, 002" thick 28373
SPROCKET, GEAR, SHAFT AND TENSION RDLLER’!LSSEMBLY
FLANGE ASSEMBLY, {Ilus. page =7}
UPPER AND LOWER Arm and shaft, tension l"cu'ller ..... 52857
Cover, tension roller spring .......... ... ... 51673
(1llus. page 20) Pad for tension spring ...................... 51651
Bushing, oilite, sprocket shaft bushing .. ... ... 51613 Eoller, tension roller ............. ... . 46783
Gear, upper sprocket gear, steel ... ... . ... .. 58404 Screw, roller shaft screw with washer .. ... .. 51004
Gear, lower sprocket gear, fibre . ........ ... .. 45728 Setscrew, roller arm, Allen, No. 6-32 x 1g" | 48648
Screw, gear mounting screw ... ........... RG0S5 Spring, for support and shaft, reller arm ... .. 51645
Screw, sprocket setscrew, No. B-32 = 3/16" | 14974 Support and shaft assembly, roller arm 52869
Shaft and fange aabemhly upper and lower .
sprockets .. . ... .. SRy R A 57671 ' THREADING LAMP ASSEMBLY
Sprocket assembly and setscrew .. ........... 57667 s )
{Illus, page 29
SPROCKET SHOE ASSEMEBLY Lamp, threading lamp ....................... g?;gf
(Illus. page 20) T it lawp ST sess
EBracket, assembly, sprocket shoe ... ... ... .. 52874 Switch, threading lamp ...... ..... ... 28322
Pin, sprocket shoe pin, with screw and washer. | 57668
Screw, setscrew, for sprocket shoe pin, Mo
| 10-32 x 3716 . ... R o 92410 TILTING MECHANISM
Shae, spmcket shoe R T e L T TR LY L S gqg;g (Bee Case, Prgjectﬂr Carrying)
Spri ket sh i R TRLACIE Pk R
PHIAE: BRiaches Toac AT WORM GEAR ASSEMBLY
TAKE-UP AND RE-WIND MECHANISM (See Drive 5*‘;‘ ::] f“”&-‘*' (Large)
(Ilus. pages 30, 310 emby
Arm, pulley arm and shaft assembly 53031 1AL SERVICE
Bn:lt: spring, rewinding, upper .. ... ......... 46837 TOOLS, SPECIAL 8
Belt, spring, take-up, lower 46936 {Illus. page 29)
%La:r]:iﬂh ;‘:ﬁ' ;‘lﬁi‘z?‘*t """ i:_;ﬂ Plate, claw gnage plate for intermittent ad- 15109
o VR ERET Aipf e A e justments ... ... ..
gll.:::& Liiiﬁ.eli:l\:l:iyb:e.c.tinn ..... gggg; Pin, sound optical adj. pin . .. o :gig?
Guard, belt, upper section . ... ......... . |57664 Wrench, sound optical adj. wrench ...
Knob, shift, plastic ............. .. ... ....... 51329
Pulley and gear assembly, large 5T6E2 WORM GEAR ASSEMEBLY
Pulley and gear assembly, small e | 5T76TO (See Drive Shaft and Pulley (Large)
Screw, shoulder screw for pulley arm 53032
Shaft and pin assembly for shift knob 53033 Assembly)
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SPECIAL SERVICE MANUAL FOR MI-35001 AND MI-35001-F
USE WITH IB-24933

RCA 400 Optical Magnetic
16 mm Motion Picture Equipment

FUNGTION AMPLIFIER
SELECTOR ON -OFF
SWITGH SWITCH

INDICATOR LAMP

TRACK

e PHOTO 72877

g the equip-

y before servicin
If

Manual carefull
om 50 cycles.

d M1-35001-F fr
power company.

24933 and this
ted from 60 cycles on
er availoble, consult the electric-

lMPORTANT: Read 1B

M1-35001 must be operd
erning the po¥

ment.

there s doubt conc




LOOSEN 2 SCREWS

LOOSEN
2 SCREWS
AT SIDE

RCA OPTICAL MAGNETIC PROJECTOR AMPLIFIER

TO0O REMOVE PROJECTOR AMPLIFIER FROM THE CARRYING CASE

REMOVE THIS SCREW

AT SIDE

TO INSPECT AMPLIFIER TUBES

LOOSEN SETSGREWS
AND REMOVE 4
KNOBS

PROTO

REMOVE
(7 3 SCREWS

2 REELS
AND REEL
ARMS

REMOVE 2
SPRING

TUBE LOGATIGN

SVEGT
SY3GT
6VEGT
BVEGT

6SL7GT

PHOTD T2508

DISCONNEGT
647 3 LEADS
FROM RELAY
FHOTO T2TI3
5879 WITHDRAW AMPLIFIER
TUBE SHIELD

PHQTG 726490

FOR DESCRIPTION OF AMPLIFIER COMPONENTS
SEE SCHEMATIC DIAGRAM AND PARTS LIST

REMOVE REMOVE THESE 3 SCREWS

BELTS. SEE
16-24933
PAGE 3
PHOTO TITT?
12618 REMOVE TILT SLIDE PROJECTOR AMPLIFIER QUT
MECHANISM OF CARRYING GCASE

TC SERVICE AMPLIFIER

REMOVE 3 SCREWS

REMOVE 3 SCREWS

FHOTO 12886

-




TO REMOVE LAMPHOUSE AND AMPLIFIER ASSEMBLY

2. REFER TO PAGE 7 OF IB-24933 AND REMOVE THREE
SCREWS FROM FRONT OF PROJECTOR

3. REACH THROUGH REMOVE THIS SCREW
HOLE AND REMOVE
BELT FROM LOWER
PULLEY ONLY

PHOTG TZ665

4 DISGONNECT 2 THREADING LAMP

[ PHOTO 72692 LEADS FRCM 2 TOP TERMINALS
1. .
DISCONNECT 2

PHOTOTUBE LEADS

5,

DISCONNEGT
EXCITER LAMP
CABLE

= .

PHOTG 728685

6. DISCONNECT 2
GABLE LEADS

7 UNSCLDER
2 AMPLIFIER
LEADS

PHOTO T2EED

PHOTO 72865
B. REMOVE THIS SCREW




MOTOR AND BLOWER ASSEMBLY

TO DISCONNECT AND REMOVE MOTOR FROM BASE
I

REMOVE 2 SCREWS.
DO NOT DISCONNECT

RELAY 3.
LOOSEN THIS
58811(50 CYCLES) SETSCREW

2.
DISCONNECT
GROUND LEAD .
A eHOTO 72683
PHOTO T2TI3 ‘
gliGOIE\I:EET REMOVE 2 SUREWS
| L ot

AND WITHDRAW MOTOR
FROM PROJECTOR

TO REMOVE BLOWER

94290 {60 CYCLES)
94285 {50 CYCLES)

LOOSEN SETSCREW

g -20 X 778"
TWO
PHOTD 72669 4541
PHOTOD TZGE€E
BLOWER
94541  #4-40 X% 94580 94582 54584 94586 W 4-40% Yy

0 ==t
D

»i0-32% Vs

80 CYCLES- 96255

96256 96254
80 CYCLES-06369 '

—a

PHOTO TR&T3

wic-32 x 44—




MAGNETIC UNIT-REPRODUGE RECORD HEAD ASSEMBLY

TO REMOVE REPRODUGE RECORD HEAD AND ARM ASSEMBLY

REFER TO PAGES 23 AND B4 OF IB-24933 AND REMOVE
THE GUIDE ROLLER AND THE SOUND PRESSURE ROLLER
ASSEMBLIES

[
REMOVE SCREW
AND KNURLED NUT

PHOTO T2&80

4,

TAKE HOLD OF PIN WITH
TWEEZERS AND PULL OUT
ECCENTRIC BUSHING

PHOTO T1584

8.
PULL CUT SOUND DRUM AND
HEAD AND ARM ASSEMBLY
UNTIL ARM SLIPS OFF (TS
MOUNTING PIVOT. LIFT HEAD
CLEAR OF SQUND DRUM

PHOTO 71703

REPRODUCE RECORD

94536

94530\
%)

by

29930-#2-56 xlg

2.
REFER TO PAGE 22 OF
1B-24933 AND REMOVE
SCREW, BALLBEARING
AND SPRING

3. .
UNSOLDER THESE LEADS,
PULL GABLE THROUGH
TC FRONT AND OUT OF
TUBE, FREEING IT

PHOTQ TZEES

REMOVE 3 SCREWS
TO REMOVE BRACKET

HEAD ASSEMBLY

RETURN ASSEMBLY TO
MANUFACTURER FOR RE-
PAIR OR REPL ACEMENT
OF PARTS

57954
#4-40x 5 g

34532

)

——% 4-40 X Hg

PHOTD TITOI 95880




ERASE HEAD ASSEMBLY

TO0 REMOVE ERASE HEAD

5 PHOTO TZ893
PHOTO 7285

[.UNSOLDER 2 2 REMOVE 2
TWISTED LEADS MOUNTING SCREWS

TO REMOVE ROLLERS

REMOVE MOUNTING
SCREWS

PHOTO 72420

96454 2-56 x g 96780 96446 2-56 X Il 96453 56451 2-56 X /g PHILLIPS $6450 46783 96455

=N

n-s

i r/ — = -
7; /‘ ‘\

96456 96447 96448  2-856 X /g PHILLIPS (96449 96452 2.56 X Mg PHILLIPS

P




TRACK

SELECTOR GONTROL ASSEMBLY

TO ADJUST TRACK SELECTOR

MOUNT TRACK SELECTOR WITH 2 SGREWS,

. PLAGE LEVER IN OPTICAL POSITION — UPWARD.

CLOOSEN MOUNTING SCREWS SLIGHTLY AND SLIDE ASSEMBLY UP OR DOWN - AS

REQUIRED — TO POSITION MAGNETIG HEAD ABOUT 2 FILM THICKNESSES BELOW
DRUM SURFACE. TIGHTEN SCREWS.

.PLAGE LEVER IN MAGNETIC POSITION — DOWNWARD —AND LOOSEN SGREW

ABOVE LEVER,

_TURN FUNCTION SELECTOR SWITCH To OPTICAL SOUND anND THE

AMPL-QFF SWITCH TO AMPL . CONNECT THE LOUDSPEAKER,

_ MOVE UPPER SEGTION OF TRACK SELECTOR ASSEMBLY INTO POSITION 7O

INTERRUPT BEAM OF LIGHT FROM EXCITER LAMP. PHOTOTUBE HiSS SHOULD
CEASE. TIGHTEN SCREW.

TRAGCK SELECTOR ASSEMBLY

96444

PHOTO TZETI




POWER TRANSFORMER

TO REMOVE POWER TRANSFORMER

PHCOTO TE667

REMOVE FOUR NUTS AND SCREWS

DISCONNECT GABLE LEADS FROM AMPLIFIER

TO REMOVE COIL AND MOUNTING
ASSEMBLY TO REACH CLAW
ADJUSTMENT SCREW

i. MARK POSITION OF BLOCK WITH
SGRIBER OR PENGIL

2.REMOVE TH(S SCREW ONLY-DO
NOT DISTURB OQTHERS.

TO DETERMINE POSITION QF
MINIMUM HUM

I LOOSEN THIS SCREW. REMOVE
ROD FROM MOUNTING POST

2. CONNECT LOUDSPEAKER TO
PROJEGTCR AMPLIFIER.
CONNECT EQUIPMENT To
1S VAC POWER LINE,

3. A. TURN AMPL-OFF sSwITCH
TC AMPL.

HUM BUCKING GCOIL

FHOTO

7425

TQ ADJUST FOR MINIMUM HUM

TO MINIMIZE HUM GONNECT
AN QUTPUT METER TO THE
AMPLIFIER OUTPUT CIRGUIT
AND TURN SCREW FOR MINI-
MUM INDICATION ON METER,
TIGHTEN LOGK NUT,

PHOTD 724888

TURN VOLUME conTRoL T0"IO"
TURN TONE CONTROL TQ ZERQ
SET PROJ-ON SWITGH To PROJ

SET FUNCTION SELECTCR SWITCH
AT MAGNETIC SOUND.

mPpow

4. MOVE THE HUM BUGKING cOIL

ABOUT IN SPACE AND EXPLORE THE
FIELD IN A VOLUME OF APPROX-
IMATELY 3 INCH RADIUS. LISTEN
TQO THE HUM IN THE LOUD-
SPEAKER AND FIND CCIL POSITION
FOR MINIMUM HUM.

5. REMOUNT COIL SUPPORTING RGD
IN MOUNTING POST.

6. REQRIENT SUPPORTING ASSEMBLY
ELEMENTS YO ESTABLISH GOIL
IN MINIMUM HUM PCSITION.

7 TIGHTEN ALL SGREWS.




LATERAL ADJUSTMENT OF MAGNETIC SOUND TRACK

PHOTO 72715

REMOVE SOUND PRESSURE ROLLER ASSEMBLY. REFER TC PAGE 24 OF |B8-24933

CAREFULLY SGRAPE 74 INGH OF MAGNETIC SOUND TRACK MATERIAL FROM A PIECE OF CLEAR FILM.

THREAD THE FILM UNDER THE GUIDE ROLLER, OVER AND ARQUND THE SOUND ORUM  AND THROUGH REMAINDER GOF
PROJEGTOR IN THE MANNER ILLUSTRATED. POSITION SCRAPEG-OFF PORTION OF FILM CIREGTLY OVER MAGNETIC HEAD.

HOLD UPPER END OFf FILM TAUT. OBSERVE POSITION OF SOUND TRACK WITH RESPECT TO MAGNETIC HEAD — A MAG-
MNIFYING GLASS MAY BE HELPFUL. IF TRACK IS NOT ALIGNED CENTRALLY WITH RESPECT TC WIOTH OF MAGNETIC
HEAD, PLACE A S/ END-WRENGCH OVER HEX NUT BEHIND GUIDE ROLLER AND ROTATE HEXAGONAL SHAFT N

PROPER DIRECTION Y0 BRING SOUND TRACK INTO CENTRAL ALIGNMENT WITH MAGNETIC HEAD. REFER TO

PAGE 23 OF 1B-24933 FOR ILLUSTRATION OF GUIDE ROLLER ADJUSTMENT.

NOTE' LATERAL ADJUSTMENT OF SOUND TRAGK BY MOVING GUIDE ROLLER 15 MADE ONLY FOR MAGNETIC
SOUND TRACK FILM. FOR OPTICAL SOUND TRAGK THE OPTICAL BRAGKET IS ADJUSTED AS DE-

SGRIBED ELSEWHERE IN TH{S ADDENDA THE MAGNETIC SOUND TRACK ADJUSTMENT SHOULD BE MADE
FIRST




10

LONGITUDINAL ADJUSTMENT OF MAGNETIC HEAD ASSEMBLY

THREAD A 6000 CYCLE CONSTANT FREQUENCY FILM THROUGH THE PROJEGCTOR AMPLIFIER,

GONNECT THE SPEAKER TO THE PROJECTOR AMPLIFIER AND CONNECT EQUIPMENT TC POWER LINE.

CONNECT AN OUTPUT METER AGRQOSS SPEAKER TERMINALS.

SET TONE conNTrRoL AT 10 anp VOLUME CONTROL TO SUITABLE LEVEL.

LOOSEN THIS
SCREW

ADJUST KNURLED
ECCENTRIC

o= DPTICAL
»~—MAGNETIC

PHOTO TRGESB

PUT AMPL-OFF swiTck N AMPL pPOSITION AND PROJ-OFF swiTéH 18 PROJ POSITION.

LOOSEN THE SCREW HOLDING THE KNUARLED EGCENTRIC — SEE ILLUSTRATION. WITH THE PROJECTOR AMPLIFIER
OPERATING, OBSERVE THE INDICATION ON THE OUTPUT METER AND SLOWLY ROTATE THE KNURLED EGCENTRIC
CLOCKWISE AND COUNTERCLOCKWISE UNTIL A MAXIMUM INDICATION 1S OBTAINED ON THE METER. TIGHTEN THE
HOLDING SCREW.

THE CORRECT PRESSURE 1S 25 TO 30 GRAMS WHEN THE MAGNETIC HEAD 1$ 'N LINE WITH THE UPPER SOQUND
DRUM SURFACE. TO AVQID DAMAGE TQ THE HEAD, MEASURE THE PRESSURE OIRECTLY ON THE SMALL
CLAMP WHICH HOLDS THE HEAD IN PLACE, USING A SPRING TENSION GAUGE SUCH AS WESTERN
ELECTRIC CO. #70J —WHICH MAY BE PURCHASED FROM GRAYBAR ELECTRIC CC.—~ OR SIMILAR. TO INSURE
PROPER PRESSURE INDICATION, TAP THE ARM SLIGHTLY WHILE MEASURING, TO RELIEVE STATIC
RESISTANGE. SHOULD THE PRESSURE REQUIRE ADJUSTMENT, TURN THE #4-40 ALLEN SETSCREW

(STOCK #57954) CLOCKWISE TO INCREASE PRESSURE OR COUNTERCLOGKWISE TO REOUCE PRESSURE.

RECHECK ARM PRESSURE EVERY TiME KNURLED ECCENTRIC PQSITION 1S GHANGED.

REMOVE FiLM FROM PRCJECTOR AND LISTEN GAREFULLY FOR RUBBING SOUND. MAKE SURE MAGNETIC HEAD iS5
NOT RUBHING AGAINST INS'IDOE OF SOUND DRUM. MAKE LISTENING TEST wiTH TRACK SELECTOR N BOTH
MAGNETIC aND OPTICAL POSITIONS.




LATERAL ADJUSTMENT OF OPTICAL SYSTEM

PHOTO TREBT

CONNECT PROJECTOR AMPLIFIER 70 15 VAC POWER SERVICE. CONNECT LOUDSPEAKER TO PROJECTOR AMPLIFIER.

THREAD LOOP OF S.MPRTE. Z22-57-1947 BUZZ TRAGK FILM THROUGH PROJEGTOR.

SET AMPL-QOFF SwWiTCH IN AMPL POSITION anND PROJ-0FF sSwWITGH 1IN PRQJ  POSITION.

- INSERT THE LATERAL ADJUSTMENT WRENGH IN THE SPLIT BUSHING IN THE SOUND OPTICAL BRACKET — SEE

ILLUSTRATION.
CLOSE THE SQUNC OPTICAL BRACKET ASSEMBLY AND PUT T IN THE OPERATING POSITION.

ADJUST THE VOLUME GONTROL FOR A DESIRABLE SOUND LEVEL.

11

TURN THE WRENCH CLOCKWISE AND CCUNTERCLOCKWISE UNTIL NG TONE IS5 HEARD, TURNING THE WRENCH
GLOCKWISE WILL PROOUCE A LOW FREQUENGCY NOTE &ND TURNING IT COUNTERCLOCKWISE WILL PRODUCE A

HIGH FREQUENCY NOTE. WHEN PRCPERLY ADJUSTED NEITHER NOTE WiLL BE HEARD IN THE LOUDSPEAKER.

OPERATE REWIND KNOB

6441

PHOTO 72672

53034
#g8-32 X g
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SCHEMATIC DIAGRAM OF M1-35001 AMPLIFIER




P————1
16 mm Motion Picture &;uipment

SERVICE MANUAL

P.O. BOX 6357
CINCINNATI, OHIO 46208

RADIO CORPORATION CF AMERICA
INDUSTRIAL ELECTRONIC PRODUCTS, CAMDEN, N. J.




EZA &20 Senier Projecter and Lseaker

|

LAMPAS!
Bz - iwow :-ﬂalr-uz,

DET = 00w 2558
RCA 400 T am ek g

16mm MOTION PICTURE EQUIBMENT e o .

SENIOR
MI133B-L Projector, Sousmd and Silent Speed ":’MK/DDM 7o EE AR
ML13V2EC Speaker snid Arcessories

JUNIOR
ML1IMSE-C Projecior, Sound and Silent Speed

AUXILIARY SPEAKER FOR BOTH MODELS
MLII2C Ausilisry Speaker

TECHMICAL DATA

*Power Eaguired Projeirien Lamg
Mi.raaa I OefHbwgie, 10 5vali, TIZP
DMWY wainse=witl 750 wain lamp Saund Le=p

150 waite—with DHH) wnit lamp
D350 waitse—wiil 12000 waln lamp
MELPSC
TR wnite—wlik  THH wail lamp

Aj-ampere, dvall weused, 58 deshle
ot BEB/BEGK

Tolbes Caoniplemant

1150 watte—with 1003 wain lamp MI-RRR-C ME1345L
1350 warte—slih 1200 wat lamp 1 RECA &I7 1 RCA €5LTGT
* 105 4o 125 vults, 608 ryeles 1 MEA s 2 RCA SHAGT
Prejectian Lems 1 RCA 6SLIGT 1 REA GVEGT
Speeds (/16 3 RCA BYGCT I GE 124Y7
Faeal lengtht 3 nches 1 REA 5Y3GT 1 ReA 921
Coatesd un all air-ioeglas surfaces I oReA 92
Inckas
Dimansiens HITAIRC MEITI2E MLIZEE
Length ... e 151 198 135
Blehahil ....oicaivnaannas iemas 15 1584 15
WHE . coaissanisanrnnainnns m 74 £
Faunds
Walght MLI1338L MLIZIZC MI-1345-C
Exquipment ... 914 1% 23
EhEppbng e " 2614 Lt

This Mennal abs applies to the SOerele
equipments: MI-13380F and ML1345CF



IKDEX

dvzembly Fage
Aplifier, o lespect tubes (3]
Asplifier, to resove from main Trese L]
dsplifier. to eerwice —— . — [
AagliTHer, schemailc diagram sl=33
Apsrturs Plate. to replace -]

dperture Plaie. to peplace side-
Freasdce ahees
irm, upper and lower

Bzit, Drive Belf ik
Belt Shifter, speed EARSEET oo e 14
nelts, Talesp ard Rewind, rescving

sl replaobng - 3
Cuse, Projector fase “
Case, Projector Case Lld sad

[T | 1 —— 4G
Case, 0 remove projectsr fom caae -5

Case, Tils Mechanies —
Came. Foeaker Carrying Case for

NI-13R3=C s 40
Claw, Intarmiiient MOvemeEnt ... ELA LR
cisaning projsctor a7
Condermer Lt - ]
Cover, te pemeve cover [rom prejector

asplifier 43
Drive Beit [dlec Relles 13
Drive Shafl asd Large Pelley . 2
fres Eaft, Mirmor Brecis? ssd Flyeke E]
Fila Gate Assembly n
Flyshes]l =
Prazing Device 8
Gate, LIS .. n
gear, Intermittest Cam — 18

2

kL)

L]

il

12
ulde RELLEr o 25
fdler Roller {dr L3
1d1er Gear Aasemtlles, Steel and

Rakeline a
Iatermitient Erement (15 FEEOVE] weceen BB
Intermitient Eremenl |udjismts) —— 181%

Azseably Page
Lasg House {io remave) 7
Lisp House [Essembly) ]
Lens, Condenser a

Lens, Cleaning .
Lens, Soend Ogtic
Loudapeakers. .
Lebrication ——
Wirrer Beachat
Woior and Momiing .
Dptical Bracket, Sousd .
Fhotolete Arackel Assesbtiy
Fleture Gate .
Freasure Roller
Puller {larpe) Aaseshly
meal Arm, lowekr oo
Esel Ars, upper
Raaind Mechan e

woller, quide -
Eallar, ldler . L¥
LU TETE I T T S — i
roller, Soosd Pressere — . It

REaller, Tomlen e
Bchraatic Diaprass ...
Bervice Alds ..
Ehoe, SlSs-Gressure
Bane, Sprociet
Shutier Aasesbly
Suttle [Intarmiltient Meveseat)

Saubber ROILEF e
Bourd Dotical Brschet
Bourd Pr Raller
T T —— N | |
Bpaed ChBARET socrieisnrm: 111
Bprocket, Oear. Shaft snd Flenpe

Anseatly, upper and lower - "

Eprocket Shos ..
Takeup ard Beeind sechasies
Tezaion Roller ..
Threading Lisp
TiltiAg Meckanises ...
Toole, Epecial Bervice
Trouble CRact
Warm GeAr

RCA 400 JUNIDR PROJEETOR ARD SPEAXER (IN COVER)

REWOVING BELTS
i

e

=

SERVICE OPERATIONS

HEPLACING BELTS

BEFORE PULLING GUT OLD BELT
ATTACH OWE EWD OF HEW BELT
TO AW EME OF OLD BELT

IF FEFLACING TO® BELT PLACE ALWIND
LEVER 14 DFERATE POSITION

IF BEPLACING LOWEE BELT PLACE
BEWINE LEVER 18 REWIND POSITION
FULL WEW BELT INTO MACHINE

BY FULLIMG OUT UKAT TACHED

EMG GF BELT. UNATTACH OLD DILT

Fl.rllv.| FIRST TURK 4. CCUNT MUMBER OF TSRS 0N
WITH THUMBRAIL SHALL EMD OF REW BELT
©f 3TRETCH SPLICE 2 TWIST SWALL EnD OF SELT Bacwmanns=
T AND UNSCREW. AS IF REMOVING L SCREW- AN EGRISL
MUMBER OF TURNS
& SEREW ENDS OF BILT TOGETHER
THIS METHOD PREVENTS DELT FREOM
COMING APART DURING DPERATION
TO IDENTIFY UPPER AMD
LOWEA BELTS ACMEMBER
"LOWER 15 LONGIR"
FARTE
Seock Na, Dsswing N, Deacriprica
2% Basly, gerwind apeiog bell, uppers
ZLEETH Balr, 10ke-up spring Belt, Jowar




RCA 400D SENIDR AMPLIFIER
T4 INGPECT AWPLIFIER TUBES

TUBE LOGCATION

BEWOVE THESE

| THREE SCREWS
PHILLIFS T en-32 0 Ny
FTETT "

LFETE NUT
a% SWITCH
WICEGPHG AR

AL AMP IS

ASSEWOLY
LISTh
T marssun
N AE ALL TUBRLS
LOOSER THESE #A Amb ®&-1F SETSCREWS AW MARE SU
REMOYE EnEE RCWOVE COYVER ARE FINELY SERTER

TG QBTAIM ACCESS TO BACK QF PROJECTOR

swats — |
4 WUTH |,

iPRoa CARE LISTH
- & — mebs BUET
Eiame b Lo h-E Lt
£ ey
L.H SHELD
BIMOYE HIKE ®*8-32 SCREWS
LEWGTH AS SHOWM

FOR AMPLIFIER COMPOMEMTS SEE PAGES 32 THAOUGH 54

RCA 400 JUNIOR AMPLIFIER
TO INSPECT AMPLIFIER TUBES

S2¥80 TUBE LOCATION

BEE0 VOLUME
BEFE2 TORE

LOOSEN THESE

Pty T ! REMOVE THESE
*5-2rn Ny TWD SCHEWS
PHILLIFS #p=17K Ny
STRTT PHILLIFS

BTRTT
FRaTE mUT
swifcn
B4383
[LAMPOLSE
£3983 MIZROPHD e D] ASSTMILY

LETI
23401 SPELRER

IFRD COWER LIGT)

LOCSEH THESE TWO SETSCREWS *6-32% 'y

MAKE BURE 2L TUBES
AND REWOVE EHOBE REMCWE COVER

ARE FIAMLY SEATED

TO DHTAIN ACCESS TO BACK OF PROJECTOR

nwe e

REMOVE HINE #B=32 SCACWS,
LEMGTH AS SHOWH.

FOR AMPLIFIER COMPIMENTS SEE PAGES 54 THROUSH 57
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LAMPHOUSE AND DODR ASSEMBLY
RCA 400 "SENIOR®™ AND “JUNIOR" AMFLIFIERS
T0 SERVICE AMPLIFIERS T0 REMOVE LAWPHOUSE
SENEOR JUNIGR

CISCOMNECT EXCITES
LAMP CAELE REMOVE
- ThirS #0812 K Ve SCECW
AHD THESE Twi
#8-52 XXy PHILLIPS
BEREWS [INRICE OF

SHIELD
"SENIQR"
briconmEcT ExCITER
LAMP CAOLE
REMOWE THIF
Fa-12% e et w313
DISCOMMECT SCAEW T
SPERAER EEWOvE SHELD
LERTE 13 Illn'-': 'I'!r"t'!- GREW
DECORNECT *10
DISCOMMECT
e SPEAKER LEADS !
CASLE
FreCIT ¥ Em‘ﬁ_&"—? TLmr I TO BT
# AMPLIFIER OmLY © TO B REMOVED, DSCONNICT ““\F AMPLIFILR DMLY 15 TO BE REMGVED, DrSCOHRECT
7 AMPLEFICR LEADS -BUT WaT TeE AEG LEAS- nucs FR{M UPPEA TERMINALS IF AWPLIFIEE
FROM 7 UPPER TEAMIMALS. IF AMFLIFIER AND ARD LAMPHOUSE IS TO DL AEMOVID DISCOMMECT 2 . .
LAMPHOUSE ARE T0 B ROMCVED DISCOMHECT THE BLACK LEADS FEOM ¥ UFPER TERMINALE AND T = JUNIDR
SED LESG FRGS THE UPPER-LEFT-TERMIMAL AND LEADS FACM 2 LOWEH TEAMINALE. FrciT0 FABEY

a5l LLAES FROM TiD LOWER 2 TCRAMIKALS

REMOVE THESE THREE SCRCWS
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AEMOVE THESE
THREE #50=32 X ¥y
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THr
Ty . SLIGE LAMPROUSE OFF 70 THE
RIGHT BEING CAREFUL WOT TO
LET BLOWER WCTOR BIND W
HEUBING. BLOWER ROTO® MAY
BE DRMAGES IF HOT CAREFLLLY
REMOVED.
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LI FER A
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PTG AR
DISCOMHECT PHROTOTUBE casLE
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LAMPHOUSE AND DOOR ASSEMBLY
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LAMPHOUSE ASSEMBLY FOR MIITI6.C, -CF AMD Wi4345.C
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PARTS

Sock Wa, | raudag N, [ M-:mpn..m

UOTOR AHD BLOWER ASSEMBLY 60 CYCLE OPERATIOH - ME1338-C, MI.1345-C,.CT

e Fa H) 1453853 Belr, mofer @i {gresn daot |

U510 BAI2415:1 Bloser, ol

L5619 B4 Mestor, drive 11% V, 50/%60 cyclen

04T4E 145013 Pulley, rmoior doive

5S40 RETGIE-] Heley, drive molor stoiting relay

[RiFRE BERRST-1AY ST, blcedd feldd Selncrow, 10-32 & 1,04 a8l

HEI0G B IS5 Sprecnr, mobor meodnlieg dgacer

- Siock Ma. Pivssing N, Descviprios

50 CYCLE OPERATION - MI=1XM=CF, Wi-1345-CF

WG 1452854 Bell, molor drive {sbiie 40

5L 84124151 Blowes, rolor

218515 ABAITE Matoe, digwn 115 V., S060 cycles

2 TaY L4BU1E-3 Pulley, meto drim

W7 EHTEIRE-2 Febay, drive et siting

101569 EREELIR-183 Soyow, bl ower polar sels:

L] EHTEEE Spucur, mebor moird i 8 pocer

SE4TY 145331-3 Aod, beh shilse

MOTOR AND BLOWER ASSEMBLY

TO REMDVE BLOWER ROTOR AND Th DISCONKEST WAOTOR

WOTOR DRIVD PULLEY
DISCOMWECT THAEE LEADRS FAOM RLLAY

TCAMIHALS TAG LERDS.
e

|
#0325 e

Lokl

LOOHEH THIS ALLEN
TETSCRLW EMD FRL
mOToA GFF BHAFT,

WHER MERMSTALLING,
ALIGH SETEICREW WiTH
FLAT SUAFACE ON SeAFT
ARD LOGATE ROTOR TO
DIMERSEON SHIWH

L

TOAT4E {60 CYCLE )
TO&TET [30 GYGLE]
SLIP DAIVE BELT GFF PRRLEY
LOOSEM ALLEW SETSCAEW &HD
E{MCYL PULLEY FACM SHAFT
WHLH ELASSEWBLING ALIDK
LETECATW WITH FLAT SURFACE
OH SHEFT ALIGN THE TwD
FULLLY BELT DRIVE BURFAGES
wiTH THOSE OF LARGE PULLEY
IMMEDIATELY ABOVE. MHEH
REINSTALLIMG DAIVE BELT.
PLALD BRER JI0E of BELY
adaing? PULREY

TR

TO AEMOVE MOTOR FROM widh BASE

MEMOVE THESE Twi .
# by =20 T BEAEWE HELEH]
%

Lk bl

IF woTon MoUNEmNG BRACKET o5 ROWOVED, REASSEMELE
WITH GHORT DEMEANSCM AT THIZ End. SEE PAGE 14,

PHORCORARH MO 7027 FOR MOTOR SHAFT LOCaTikG
CiEN SN wHEW REARSEMALING



PULLEY {LARGE), DRIVE SHAFT AND WORM GEAR ASSEMBLIES

T Af " I
FULLEY, LODSEN ALLEM
SCALWS ADCUT 3 TURNHS.

ARE40
RETAINING SCATW Fof
DRIVE SHAFT BEARING

BE SURE POINT OF RETAIN:
1HG SCAEW CMTECRS WOLD
M OSHAFT Bubdind WAKE
CEATAIN THAT WORM
SHAFT COES MNOT BAKD
AFTER RETAMHING SCREW

e
_."' TETROAE COURTERCLOCH
WiSE POSITION TO TAKE
L# EMD PLAY W FULLET
SHAFT. AFTER HEINSTALL-

ING PULLEY THERE

BE 0C3 END FLAT AFTER
FETSCREWS ARL TIGMTIN-
EDQ USE A THICKNESS
QASHE .

By THAUST WARHERE

BE CAR[FLL TO RLLSICMWILE
STIEL WASHI® DCTWEEN
BRONTE WASHIR ARD
SHAFT BUSHING

BE SURE TO REPLACL DOTH
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T i
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wEai J
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WORM GEAR ASSEMBLY
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STERL 133 et snE FOR
Y MIHG SCRLW
b =]
H q L
- HE
' T:; . uEs BETaiMiG
x4 T inELUBES RETLN
SO w AUBED pp—
PARTS
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PULLEY (LARGE], DRIVE SHAFT AMD WORM GEAR ASIEWBLIES

B2 B ing. drive shaft {incloles 50560 petaindey sorew)
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| i Bumhing, ges menlisg biaking, rukber

[Ereri B Gear, drive pulley ges (nylos)

| SEQRC-] Fulley, large dibve pelley only
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BEAENI%1ED Seeew, palley setscew, 10FXD = 3716, SH

71551 Scrww, shoulles, v, 4=0 12

B412558-501 Shalr, drive shafs and w@s g o=

1863127 Waahet, drive sbalr thnas washer

DRIVE BELT IDLER ROLLER ASSEMBLY

HOLD END-PLAY
o F BOLLER T
MR
oETs
CORRECT POSITidW OF IDLER ROLLER
BELT REMOVED. IF INEGRREST, shoust
BY NEMDING THIS SPREING
ZEEIR
AR Fil=S3ualy
e
iz

-~
@~ "w

Sa10E

l,-.nl

534023

FARTS

Sk Moo | Deaming Ne.

ORIVE BELY IDLEE ROLLER ASSEMBLY
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215354 B hAGSG-50] Rolbes. e caller an 1ing GEER
et |beer ar seiseeew, B30 x 174
4TeE0 zallat ahadl
Sy
Rl Spaced, ke arn
54109 Saring. Hhew euller arm
ST Washer, roller




BELT SHIFTER ASSEMBLY
(SPEED CHANGER)

TO ADJUST BELTY SHIFTER

LWiTH SPEED COMTROL u® 1N SILEWT
PORITION, LODSEN THIS MUT AND
ADJUST SCREW TO RIGHT OB LEFT
MHTIL BELT GOES waT Wul EITWER
SIBE OF BELT SHIFTCR ARM, TIGHTEM
LOCK-MUT

FMCWE SPEED CONTRAGL DOwM To

EDUND SPEED POSITION &ND REPEAT
ABCWE ADSUBTMENT OF LOWER SET
JEREm

AWELT MUET WOT AUB ACAINST
LHIFTER MOD IW ANY POSITION

A.Bdn

2370 = SAEHF

ELEEERN
| aross
4+
\ -
A 1Y asass 1a3te
/’ 1 598G WGETH | b TRFLR T
5 b B FOIT

PARTS

Decripiian Dresing N, ]

BELT 'SHIF'I'E R liiEllBl.'l'

SHUTTER ASSEMBLY

T0 A ROV ?HHTT!R ARSE LB Y TARE
o HI% EW.

TC GAASHEWALE SHUTTER AS3EMALY
. REM{VE SHUTTER ASSEMBLY.
EREMCVE THE 3 HUTS AHD WASHERS
IUNICRLW SCREWE AT BACK

A 0O NOT MISPLASE BHIM, THAUST WakH.
ERSIF AT O SSATTTER AT,

RO aTIT BELE <10 INSTALL SHUTTER ASSEwmy
wmios [ sreesa l,.'r AT ri’; LINE UP MARN, N caM QEAR WITH
oo / ! DR ANF OME OF THACE WOLES M
B - - Rk AHUTTER @£o8 aLidn THE GE&RY
' '
._!__'__.,_.I -*_ . ¥ gtqrzgnf oF GUIETEST
;

I OnETALL SHOTTER S0 THAT BOTS
N CAM AWD SHUTTER S£AHE GAW
BE SICN THRDUGH SLOT IM SSUTTER

MITI AND 2HITE
A% HELDED

ADJUETING GHUTTER
WHITE STREANS OF LiGHT LBOVE OF BELCW WHITE ARE&S OM BLACR BafugROUND ARE QEMERLLLY

BOFERAED TO &5 "TAAVEL GHOST™ & FIVE FOOT LOGP OF TITLE FILM WiTh TRAWSFSAENT LETTERL
OM A BLACK BACEGROUND MANES & WAMODY TEST FILM FOR CHOCEING "TEAVEL GHOSTS

PACJEICT S MPTE TOST FILM OMN SCAEEN AND FOOUR SHARPLY
SHUTTER SLOW

ENRTE NEQIRTRATION 18 M_EI_E;RTEI_E.__-_JM,
TEST FiLM ol K DOwiWARD, Wi
ks BUTTER SLIGHTLY COUNTERGLOCRMISE
ARG WOVE SHUTTER & WHEH COARECTLY ADUUSTED ANY TERD-

CLOGEWISE [MCF TO "TRAVIL GHOST™ SHOMLD BE
EVERLY BALANCID TOF AND DOTTOM
FARTS

e | T T B -

Elraweng Vo, Dieacription

SHUTTER ASSEMALY

Bl TER BT
ST AT 24-500
SR
6
25103
T2
53668
:up

e oaseshly re
Shiatner, ’:I"t-l:rl-r

Wb
Wshe




INTERMITTENT MECHANISM CLAW ASSEMBLY
TO REMOVE INTCRMITTERT MECHAMISM

% AEMOVE THIS LEFT-WANG THACAED ScREw
By TusMing © [l

4 PULL OFF CAM GEAR RSIEMWBLY DO MOT
LoSE

LSFAERD ThiE BAMD AND REMONT WICK

2. R “CT WASHEA, FLAT WASHER &WD SPRING
nﬂ ||¢T TuAN 'IgUT‘I‘D ECCERTAN: PrM) {DuRedd
REASSFWALY MAKE SURE ®5ROGE SPRING PASIES ¥ (A BALL FOR THAUST SPRING
FREELY THAGOUOH INSERT AND FELT FADS AND LOGATED IM COUMTERGUNE HOLE M BACK
THAT CHD OF ROuND OIL Witk DOES NOT CATCHD PLATE.

URDER IN AND DUT CAN.}

A9051=4 |CLAW ARD BODT CWLTH
k] ZANPD O0F Thatw) EMD FLAY
ROLLING

W ——y 28374 003 THIGK FCONT!
THTE TAILL -f 8 0 THICE )  mASWERS
#4-40.% Y ] #anin > T/ R S
. seeiy arrew e i
FARIT 5 S| e AN AND GEAR
i L= Og . b mhLr
ToEsr — & ¢ STTZE-&
040408 T
[ ’ #4-a0ndy "\-\..
// | #asaxly f
eu-1zn W7 _’ Voo
- .
\ ot O LEAES . _/\.
- .
ARaT LA I > #aanx !.-,‘ H
a
[T ST Lcﬁ-:u?gn
e B
ferr
ATTIER
SRRIRPLANE. _mamn mrminG LY

STT2% PLATE

WOTE PROPLA ASSEMBLY OF Twd Cai PADS CAM FOLLOWLA FLATES
WUST BE PERFOCTLY SMOOTH. MOIST GFERRTHON {IF lurEHIlITTI:hT
Witk RLSULT IF AAIL SPRING MAS LOST ITE TEWSM

ATFEMPT TO BERD TO GIVE MCNE TENSKON, BEPLAD E ""IIII!

SPRING.

CaM SURFACE WUST BE
PERFECTLY SMOOTH

FARTS
Seock No. | Brawing Mo, [ Dhe s eriprion
INTERMITTENT MECHANISM AHD CLAW ASSEMBLY
1oz TS0 Ball, ekrw thel sring ball, 315 4
STT28-A 14 TRIT-500 G, eas and qgear casenbly
2 3E BE400-] Cam, intezritient up-own man
w50z L4751 Com, inbermitient (n-c cam
SORS3-A DTN -S04 Clew, Iniermiiteat clow and bushing oesemhly
LELEE | BESS 501 Bamhing, intermatient eom e qom
T4 14714 Gom, con saseshly grar only, nylo lasinoe
LR 145560-2 Gauge, claw protusion grage
GASES BETHEINL Cauge, clow bavel gauge
533 e - Lk, gear plate odjasting Lisk
L ] B2 EG-2 Pod, irsezeestiont ol pd, outer
S BES2GE5-] Pad, ctl and et long
5857 BEFOE1-507 Pige, intermiitest oil pige amemkly
2134 Ba101 D8-500 Flxte, istermitient geo plate
5T BRI Flte, cim {ollower = up=dows - phise
4763 1628022 Sezew, citm ond gem ossemkly tel0ining screw
Sefay EFMIRE-1 Scxew, gear plale odj, soew, 10-32 x 1,8 apesial
Tl T SHTE-150 Screw, od). sctew lock screw, 4-40x 8%
818 BES1479-2 Smina, mam lollowts lite sing
900 BELIOREL Sming, inond sl clew, e
SRETE (B Ful: -5 Spring, gear plaie clrp apring
TETY MEERAL-T1 Waahes, ' thick far adj, shutier, geir cam & gear casy.
M 28313 Wezher, O™ thick ler ad). shuttes, gear oam & gear osay.
74353 615335 Wezhes. bink pelnising 0" weabe
TEEED Lo b] Witahee, ad |, gomew E wosher
B BESHGS11 Sering, sesenicic pin coil spring
T -0 e Washer, ecoest i pin apring washer feraion




¥ Al TMENTS CLAW TRAVEL ADJUSTMENT
INTERMITTENT CLAW ASSEMBL DJus NP DE ERCRREIEN 1N AFERTURE PLITE]
AQMSTING CLAW PROTRUZION THROUSH APERTURE PLATE

L BEPEAT CLAW PACTEUSION
ABAJETMENT WUMDECA ORE.

4 FLECE ALLEN WRLNCH
] 1 THER ALLEW 42U SCACW LCCENMTRIC
Pk

2 LECHEN SCTSCACW O BACK AWD
TuAN SCREE COUNTERILOCEWISE
UMTIL SEAR FLATE CORMER TOUCHLS

FLRTURE PLATE

& LOOSEN THef WUl SLIGHTLY.
[

% B LOOSEN THESE Twd

ALLEN SORDWS

I TURH FRAMING EHOB 50 THAT $PacE
BETWELAN BLOCK AND STOPNUTS 15
CoOURL ON BOTH 31DES

PLACE PROTAUEHIN GAUEE F4346 M
AFERTURE BLATE &% SmIwn, (WITH
WORD "HITT MISIBLEL IF PROTRUSIGN
GRUGE 15 WOT AWAILABLE U3E THIEK
SI0E oF CLaw TRAVEL OALLE 94565

FLISH IM ON CCCEMTHEC PIN RND
SIMULTAMEOUSLY TURK ALLEW HEAD
EDJUSTMENT SCREW -NTEM 4 -
COUNTEACLOCKWISE UNTIL FROTEULION
GAUGE SASLE DOCS MOT HIF CLAW
TEETH WHEH SLID PAST CLAW THEW
TURM ADJUSTMENT SCREW CLOGEWILE
UNTIL GAUGE JUST HiT% CLAW TEETH d
LOCK OWE SCTSCECW- ITEW L. TURN GAUGE
AACUAD EXPOSING WORD'CLLAR™ AND SLICE
% GASGE PAET CLAW, WHEM CORRECTLY ADJUSTED

% CLAW TEETH WiLL CLEAR THE GAUGE

.H TIGHTEN LOCKRUT AHD BOTH SETICREWE SECURILY

"

. ®ITH CLaw 2F T
OF PisLL DOWN T
[ E CLAW CAUGE B4LEW
FLAT COn APERTURE PLATE
A FHIWH

-

-

sLOWLY ROTATE CAM GE&R COUNTOCRILOCK®ISE OME COMPLETE REVOLUTION |ORE COMPLETE
CLAW CHCURSION )

WHER CLEW COMES TMACUGH APEMTURE PLATE AT START OF SCCOND FULL DOmM T Wik Pulu
GAUSE EWAY FROM SPERTURE PLATL. |OBSERWE THIS ACTIOW CLOSELE]

FUAN SCEEw - STEF“F" ABOVE -CLOCKWISE OWE TUAN-THIS LENGTHERS CLAW TRAVEL 00T THEH

RLPEAT STEPS 4,5 AHD & UNTIL SLA® BOES WOT PUSH GAUGE AwAY FAOW FLATE D00 WOT
TUAM SEREW MORE THAM ONE TURH AT & TIdE

ADJUSTING CLAW LATERAL FOSITION IN BPERTUNHE PLATE I

cHEcE FOR TREYDL GMOST ARD ACJUST SHUFTER &4 WECESSLAT

AFEER THE ABOVE ADSUSTHWENTS HAVE BEEN WMADE, AND FOE EEFCACKRCE FURBISE, SCAIBE
& LINE ALONGSIDE OF GE AR

-

¥ TURN ECCEWTRIC Pid COUNTEACLOCKWISE UMTIL
CLAW PHESSES FIRMLY A0&INST GAUGE TQ INSURE
INSERT [DGE OF CLAW TRANEL EEACT ADJUSTMCHT USE & SCREWEEIVER | ARGE

GAUGE FAILS BOTWLLH CLAS H TO FIT SHUGLY i¥ [CCENTAIC PIN 36T
AMD FIXED FiLM GLIDT Enin 1A Anus

. 4 TURM COCENTRIC FIN SLOSLY ELESKWIEE WHTiL
HEPEAT "CLaW PROTRAUEI0N SLAW GAUGE JUST CROPS DUT BY ITS OWM WEIGHT
ARJUETUENTS 12 ANEE LEROVED 5 WAKE AUAE THAT CECENTRIC PIN 65 PUSMID I ALL

THE WEY WD TIOHTEN SLLFY SETSCAEWS OM DACK

e




FRAMING DEVICE ASSEMBLY

TO ADJUST FRAMING DEVICE

WiTH THE &IB OF & MAGHIFYING GLASS, SELTCT
A FECE OF FILM ON WHICH THE TOP AND
BOTTOM CDGES OF ADJACENT PIGTURES ARE
EQUALLY SPACED FROM THE CEWTER OF

THE SPROCRET HOLE A% SHIwW 1H
ILLUSTAATEON BELOW

CENTER OF
SPROCAET
HWOLE

.

b

FEOJECY AWD FOCWE PIGTERE OM SCRAEEM.
TUAN FRAMIHG EnO8 unfrl. FCTURE o3 CEWTERED ON SCREEW YERTIEALLY
NLD_FI;IIIKQ EHGE TO PACYEWHT TURKHING LMD WIiTH SUITABLE WRLHCH RMOTATE WUTS

AHD TBT To caTal SFaind CALLES FOR oM ILLWEBTRATHON ABGYL

*R-32E By EELTE ]

T egeazx e

n

APERTURE PLATE ASSEMBLY

TO REFLACE SI0E PFRESSURE SHOES

RLWIWVE THESE TwO

SCREWS TO BEWIVE
FLARE ARREWALY

2 ELIP HOES FACM
L
OUT OF SLOTS

LR SFAIHG AND

PFACSSURE SHOES S=0ULG AL RCPLACED iF EVIDEWCE OF GROOWING 16 APPARENT WOVEWENT
3?[" -[im;.gi SOULD BE PERFECTLY FRCE IN & HORITOWTAL PLANE, ®ITH SHOL SPAING
EXEETiNG &N LYEM PRCSSURE.

FLARE ASSEMBLY
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(1735 N
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L 1 #a-3k 5% Tatur [ /
FET] 2094 11094
PARTS
Siock Na. Drmoing Na, Do wsripdion
l d | = PARTS
FRAMIHG DEYICE ASSEMBLY N . —
[ [hrasdng Ne. Drsiviprisn
=7 a5 Washer, G lor econmric & fmming @m pivet 7 Soch Ko | * |
BN EHTRIIL 500 Arm, i e aad e Dasembly APERTURE PLATE
SJun L Ecoeniric, clew ecoerizic pivat pin T
5HT1-A 48501 56 Mid, Iraring ars abell abop met, 1032 =3058 | EER0T Clip, light lhar=
SEEED SEHI-L08 Scpwa, eorantric pn o pating soew, B3 = 142 HH5T2 1436372 Flam, lght
S LT Sorew, [mming arm bebisg setscrew ) 14361 Guide, Lilm quide, stot o=y
S 1 Scoww, frming orm phval acrew = et =317 L AGE1-501 Flete, apestige ploie & mil czsemhily |
LE 14 ERET-50 Shatt, tmming shatt ard knch sssembly 305 ST Scyew, Eilm guide 4 400x 144, HH
R ] B S1D Speing, lemrdng om b ion &Elny s1ET) JETENE-L Ehewy, 81 pressue
] TR0 Spring, frerang = clarp aping | SN e -] Spring, asde preasue shis
- ——— R e ———




APERTURE PLATE ASSEMBLY
TO REMOVE APERTURE PLATE

L IHI3SECT mRILS FOA
TECESSIVE WEAR

CHECH SI0C SHOES
FOR GADONMG AMD

FREE WMOALZONTAL
MOVEMENT,

TOREE
TARE DUT THEEE Six !E*E'I‘5 FRawE INSPICT FIXZEDR FiLu I:.ulaL FaA ;.nm:rﬂh_.\, ir hﬂ:tssj.ﬂ
CASTIMG FeCet BE ECRIBED ARGUND ™ TED GuidE 5 :
OUTLINE OF APERTURL ATE BEFORE

AEwdyval 10 FACILITATE ELLOCATIHG iT

¥
m;l r,TnL-ou! HEEH-
E[FEHE-.T & 'IlthurIEtu MOYE FINED &

& IF SOUND TRACH &

WISIOLE QW THE SCREEN AKEL CEATAIN FULL LEWGTH
OF FIRED QiDE 13 PARALLEL TO AAK, OM APERTURE
FLATE BEFORL TIGHT L1 0 HOLDeM] SCREwWS

To REPLACE APEATURE FLATE

FLACE MEW PLATE IM APPRONIMATE CORRECT POSITICN AND REPLACE
THE SIM HCADING SCAT®S, LE&YIMG THEW SLIGHTLY LDOSE, CLOSE
FICTURE GATE ASSCMBLY AND CAREFULLY CENTER &PERTURE IN
AFERTUNE OF FILM SHOE, TIGHTEM THE S1% FOLOING ACAE®S. CHECK
ALL CLAW ADJUSTMEMTS AFTCR REFLACING APEATUAE PLATE

53017
LIMELUTES

YT % \R\"“-\
AJSEWBLED)

LITE T
O

—
1 - .
- fTTeTY
f,«’imr;mr FOR METLIE SHANPHESS A weas
< wiTH THE &10 OF & GGG TITLE FiLW FLARE —-
PADIETED N THE ECAEEN, LDJUST (SEE FLARE P4-404Ng

ASSEWBLY ]

['El l.'! ‘L—
LHARPYESS OM ASgNT ANG LEFT Si0E o
OF SCALEN BEADJUST LOCu §PRING

IF RECESERAY TO HOLD GATE SCCURLLY *reaza Yz
i CLOEED PO3RTION

FILW GATE ASSEMBLY

T REsD FiLl SHOE SuLy, OFER GATE
TERENOVE FiLs BSTE ARG B WHNE o A nat e AT
EwhE A1 EAlE OF GATED ASSEMBLY
FE T s3pa¥  BTIEN

BO¥SAG AGRID

" \ 59851
= ==
- Biged ELTTL]
A AT 1__"_“"'5
“wNaag
& cusnos
s P sEpaT W
y i -
) /j m nen
/ ®
i L e

CLERN THESE PAATS AND LUBRKCATE WiTH ORE =l
OF LIGHT ol BEFCRE REASSEMBLSW Fr JHOE
PLUNCEAS BRST MOWE BN AMD GuT VEEY FRIELE
WSPECT FiLM RAILS GOF SHGE FoR EACCESVE

wisk THEY MUST BE PERFECTLY SMO0TH
T3 RECENTER CGATE

1 EfFLACKE GATE BETWLEW MCLDIAG FINS SR84T
3. REMOVE LEWS AWD CLOSE GATE
¥ THROUSH LEWS HOLEIWG ARACKET AND WGYVE GATL
* E-;:E:%IELTHSFIE;T b;'l'?; IO LINE w# APERTURE OF FiLW SHOL WITH
AFERTURE OF AFCATURE PLATE

4 TIGHTEM PiRN-HOLOIHE SLLEM SETSCAEW WHILE SOUEEDING PINS
TOGETHER TO AWOID EHEFLAT

HOTE: o7 APERTURE PLATE 15 WOT IN PLACE ASSEMELY LEMS GATE
EQURLLY SFAGED BETWEEN HEMGE L3S OM BACE PLATE

PARTS
EXmE ”
FILK GATE AHMD PROJECTION LEHE AMEMDLY

bor-rd ] BETETE-L sSaring, 1ile gaie Jatchisg
S50 DEES I8 Cuahice, krsdocking pin sakion
217233 14E385-5 Crim, 1 gt cdashly
s HITSOEE-Y Kok, bere-locieing knok
20504 AT2 148 L, propeciion lems
SHE4T 183EX7-5 Pin, Bilm gete bisge pin
MG LEDqa<] Pin, [ikn ahse pin
5L + BYRESEA-1 Pin, lems-lmking 52
L BESDEAS-] Seyew, ahoe pin reioining sooew
45830 1 Bo44-0 Spring. fil= shes apzing
SE49 BERINSS Speing, krs-locking pin aging
2L5053-A A2 Show,
21504 BHATEID Sezew, Lilm oo

* 1llus, on poge 26 [w




SPROCKET, SHAFT AND GEAR ASSEMBLY
UPPLR AWD LOWER

TO4TSE

—h

15374 FRLTET]

Iy Faaaady

-, TO REWIVE SFROCKET
~LOEEH THIE SCACw

SFRGCEEY SHOL ASSEMEBLY
TO ADJUST §FAOCRET Smof

11151

T
*w-az2n g

EEEF THIE ‘I*LA GLE AR

LOOSEN THIS ALLECN SETSCAREw amd
FULL CUT BRACKET ATECMWOLY

L LOTSEM ALLEM SCTSCREW

L FLADE TWO THICEMESSES oF FiLs
BETWEEW SFMOCKET AND SHOE

az4E LT
¥ L FUSH SHOL UP [VIM ARG BHUG
ﬁ_ -] AGRINST SPADCHET EAWTER
e SH0L §0 THAT IT BO£5 WOT RUR
2odpas ARLINAT EITHCm ZIDEC OF THE
SPROCKET.
f
saTe T DA 4 TIDHTEW ALLEM SETECRLW
PARTS
Swack Ho. | Draning Ha, f Deseriprien

SPROCKET, SHAFT AND GEAR ASMSEMOLY UPPER AMD LOWER

51613 1EN5L-1G Bualkisg, cpgms & Jower sprocket aham
JIEE4 5 T74.500 ez & shaft asssmbly, uppar & bower
14974 P 42 Sezww, mmockel seesctew, B-32 = 116 s1l,
20T 4EER4A-] Sprociet, His sprocket with seiscew

SPROCEET SHMODE ASSEMBELY

S EEEOCAL 503 Bmcke?, srocket shos brocke: caseshly
20a0a1 AT Fin, apockel shos mouing

arlo BEETOTI-503 S, biocket plo set, 10532 x 36
213246 THAME-1 Sk, [ile sproched, mylon reain

SIEES BENI0T2:] Egvizq, didn aprockst sheos

00T LR Waskez, *'C* show pis

DRUM SHAFT, MIRROR BRACKET AND FLYWHEEL ASSEMBLY

L2088 '\\ A&

CASTING
|

: As
T LEBES WIRRGR

“wnueT
M IAROR OMLY
ASSEMBLY SEQUENGCE

1O DISASSEMBLE, HOLD DRUM WITH LEFT HAND AND REMOVE
5 BCREW FRCM NIGHT EWD OF DRUM SHAFT, PULL DRUM SHAFT
o OUT FEOM FRONT AND LIFT Out FuyssEEL WOTE LOCATION OF
SOAT AWD LONG JPACLCRS

AFTCR REASSEMBLY, THE DAUMW AND FLYWHEEL SHOULD AOTATE
WITH MO EVIDENCE OF ROUGHMESS |M THE BALL-BEARINGS

PARTS

Suock Mo Drawing No. Daasription

DRUM SHAFT, WIREOR BRACKET AND FLYWHEEL ASSCMDLY
26332 e Baeing, dies abuxit ball bearing
LIERG 1425453 Birocket, mior bracke, keas mire (soonesban)
L2008 143T68-1 Flipwhaa], drum shad
09T 180 3061 Miror, opliozl syales
00 BESFIRS-2 Fetainer, drum shafs beazing
4749 141 L 35504 D=, sound dium and shalt aesenkly
frErEk] BETLGECH] Spocm, dum abal) apocer, skt
i BEPEER0-] Spocer, drum shaft spocer, long
4EML 1R Spring, & shalt coil spring
S2iE BISIEE4 Washer, spring, Sum ahalt
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GUIDE ROLLER ASSEMBLY
LATERAL AQJUSTWENT OF J0UHD TRACK

TRIN

LEDMNEST AFEARER AND FOWER CORDS To
FHOJECTON = AMPLIFIER

ETHRAEAD LOGA OF SMPTE T 22-8T-19a?
BUZT TRACE FILM 1H PROJECTOR,

A TUsKH AMPLIFIER "CM°, SET YOLUME GCONTROL AT =

4 PLAGE Mg EMD-WRENGH OVER HEX MUT 2T REAR
OF GUIDE ROLLER, DO NOT LOOSEW SETSCADW
THIS WUT. THIS SETSCREW IS ONLY USED TOD Lﬂng
EMD FLAY=0002 = WHEM MEW ROLLER iS5 INSTALLED

ATART PROJECTOR. TURNIHG HEX HUT GLocmwidE
WILL FAQDUCE & LOW FAEOUEWGY WOTE, TURMIKD
IT COUNTERGLOCEWISE WILL PRODUCE & MIGH
FREGUENCY MOTE. WHER CRLY ADJUSTED
KTITHER KOTE WILL BE WEARD

CLEEHING AND LUBRICATING
L MEMOVE FHILLIPS = HEAD SCAEW, WASHEN AND ROLLER FROM SHAFT
Z.CLOAN THE AQLLER WiTH CARBON TCTRACHLORIDE WNSIDE AND QUTSIDD
3 APPLY OWE DROF OF LIGHT QIL TO SHAFT HOLE iH AOLLERM

oz l'l'::'!2 Eak1=m) [EIR W'T'lﬂ
'.I |I |
- = - — =
TATE
26 Yug
FARTS
Stk Ko, | Deiwiag Ae, Deacription 1
GUIDE ROLLER ASSEMELY
G ERLOESE-10 R, ascher st dor roller stoulder scwe
21510 | Baza5m Fcdler, guide roller assembly
SLEXY Sesew, ahall aboobes scoew
T Sczew, roller shalt sntacoew, 632 x 178 bong
5T Shatt, guide rollsr
ATETE Sezew, palles abalt, 2-55 1 31681l
o T bl Washer, quide rollsr

50UND PRESSURE ROLLER ASSEMBLY

ADJUSTMERT
B LER SHOULD JUST LEAWT SOUND DAUM AT AN 802 FULL
FALSSURE 1S COMTRGLLED BY SPRING iW BACK OF EOLLER
AEu BEND SPRING TO SWE CORRECT FROSSUAL. TO AEMONVE
FALR ARM, ACMOYE THIS SCRPLCW.

i/ . e e
f1o mpwove moLLEm run"'\-\-.,
CLDANING, ELMINE SCOREW ==
,.-"' FEOu ABLLER. £ MOT
LOCSEN SCTSCEEE. THIS
S SLTSCRLW IS USED OMLY
TO a0JUST EwDFLAEY WHER
& WEW ROLLER 15 (hSTRLLED
BMOLLERM SHOWLD RMOTATE
FREELY WITH MiMisUW
EWBFL AT

CAUTW R - IF PRESGSURE ROLLER FAILS TO CAGAGE SOUNMD DAUM, PHOTD CELL SHIELD mar hilf[ 5-‘“\-”;- auT
OF pliaal PORTION AND BL CRSTRUCTING ROLLIN ANM, PUSH SHIELD Back IWTS PLAG

608
#xoann by

o

samRy - -' -
'i?\l\:: P

— FiRIE

IF\:- s2008
-

ITETE Y

Fretgnlg v N
- e LIRS
rearg FaaEE
PRRTS
Seech Mo, | Dvasing Ha. | Description
HOUMD PRESSURE ROLLER ARM ASIEMBLY
rabibr) 14318535 Arm, preseam rolker
HBE AERESI-1 Gerww, fulber shal setscrew, 4405 13
ot B4 Sorew, goller orm, B-32 = 3716
b 0072603 Gerew, rulbe eetainiog sovew, 2256 x 3716
SHE BETSET-] Shalt, gresswe sclie
5200 BELTI4-] Gprineg, pressas roller o
L 1ESR0A-500 Relks:, presde palles gasesbly
T Bialal-tT Wazher, roller = of
131 BITI-E14 Wexaher, rolker ret
L0 1 BEECE-3 Shxd, prexse rallee o=




S0UND OPTICAL BRACKET ASSEMBLY
CEMTEMMG SOUND SCAMNING LIGHT BEAM

L LOOSCH ALLEW SETSCAEWS miwend I:IPTll:ll.
BRACKLT WINGE FINS ALLGWRS SOUND CATICA
BEACMET 7O DE MOVED L Of DOwWH. TO [
SETSCAEWS REMIVE METAL SHIELD

& WOVE COMPLETE CRTICAL BRACRET UP OR DOWM
UNTIL EWLASGED MMAGE OF GCANNING LIGHT BEAM
5 EEACTLY CENTERED oW I]Hl.# '!-"II-FT 'N'Il-
CIAMETER. SCUTTIE MINGE Five
TOSCTHER TO AVDID EHGELAY

REMVE FLYSHEEL AMD WITHDRES SOURD CRUM
REMOVE MSE0R BRACKET
MEFLACE S0UND BHAFT UNTE 1T JUST

RETIGHTEN CPTICAL “mT MIRGE PN SETICAEWS

REMCHVT SOUKD DS AKD RESVATALL MIRRGCR
- ORACHET, LEsvmE SCREWS SLIGHTLY LODSK
EnmGeiEd Balx BEARMG EENTEH SEaknake] BEAM OM FROTOCELL CATHODE
N URAERG MIEON DRACKET TO AGHT OR LEFT,
5 TuRk AMPLFIER “0AC AMG CLOSE SOUMD OFTICAL 50 'rnu ALL OF Tef REFLECTED LEGHT WLl
BRACKET ENTER POTOTUBE SHELD WIRDOW
W TIGHTEN WAROR BRACAET SCROWS
# MEPLACE SOUND DFUM ARG FLYWHEEL

Boas e
w e

FOCUSING THE SOUND OPTIC Akl ADJUSTIND ITS AZINUTH POSITION
THESE TWw ADUSTMENTS AME MADE SIMCLTAMESUILY aND ARE CRITICAL, RDOUAAING Trk USE OF SPECIAL
TODLS AND EOUPMENT. SEE “TOOLS" [0M “THMREADENG LAMP™ FAGL]
| THAFAD & %=FT. LOOP OF S000 CTELE FREGUEMCY FILM (WP TE, Z 22 82-1348h i FROJECTOR, EMASI0N
SOE TOWANDS SCMEER

T CLIP THE LEADS OF & LOW READING AC VOLTMETER RCATSE Tif SPLAKCA VOKE GO W TeE SFELKIRA
Ca3E, WeicH SHuLD BE O TEST BINCH

RCA SEAL [N S0UND OFTSE
|mu;-|'r AKD LOOSEH SETSCHE™
AT SFFGIENTLY TO PERAMIT
MOVEMEWT OF SOLMD CPTIC

IMEERT "'lﬂ FOCUS ACRETWENT
WHENCH

IHSERT #4908 ATIMUTH A0AATMENT
PN HERE

4. INSERT SPECIAL CPTIC ADJUSTMENT TOOLS AS SLLUSTRATED

5 AN AMPLIFIER “0M° SET vm..uur CONTROCL FOR A COMVEMEMT WETER RELIxh] AND START
FRGJECTOA, TONE CONTRR. DN

& SIMULTAKESUELY ADJUST OPTEC AIMUTH CROTATROMAL] ARD FOCAL AQJUSTMENTS FOR MAX|Hyul
VOLTASE WEADING

7 CAMEFULLY FIGHTEM GRTIE 3ETSCREW :n[l;m.uu METER THAT CUTPFUT COES MOT DROR WeILH wOULD
MDIZATE & CHAWGE OF OPTIC ADJSTWEMT

B, AESEAL CPFTIC SETSCAEW wiTH SEALING WAY

ey

gy 1

IT!U'—-._.___‘_Q
hr

naMI— &

S0UND OPTICAL BRACKET

CRTICAL BRACKET
AHD COVER ASSM.
faiol 3]

el

PAATS

Seoch No | Drasing Nau Dracription

SOUND OPTICAL BRACKET ALIEWBLY
] ek | AT C-50 Crover, optice] buckel & cover casesbly
SARg L44353-3 Cable, sxciter lamp, aingds contoct
ST 1746191 Optical, Seusd Unit
ITET 1805952 Lamp, exciter
BT bt ] Pin, cptical backet phvet gln
g TEET-E Scvew, excites lasp cover Rusta o
L4874 BRAESI0-143 Sezew, sat hinge pln, B2 x 3716
2VEHE BOTERD:L Sockel, exclier lamp
49353 28635]-21 Waoskher, brocled abalt
&3lod 1851 42-501 Wrench, acumd optlesl focmisy wressh
£3108 1 BOOC0-3 Fia, seusd eplion] oz od justing wrench
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PHOTOTUBE BRACKET ASSEMBLY

THE PHOTOTUBE o HELD i4 PLACE IW IT3 BRACKET BT & 3FMih0 CONTADTON PRESMIMG COwn FRCAM THE TOR

TO MEMOYE PHOTOTUBE

L TURK QFF POWER

2 RAISE THE SOUND FRESSUAE
AOLLER, INSEAT & SMALL
SCHEWCAITER (K WIKDDW 1K
FHOTOT OB COVER WD PULL
OUTEAAD

ACA #Z1 PEITOTUBE

w407 #a=2zx"
3 LD FROTOTUSE EMVELOPL L ug
WITH LEFT HAMD

: - 39830 SHIELBED
FHOTOTUBE CABLE
@ 5 - “apnz® BRACKLT
-
I J'

& WITH MIGHT FOREFMOER, PAESE UP OM SOUARE BASE cONTALTOR
2MB LIFT PHOTOTUBE OUT TO THE: RIGHT. WOTL POSITION oF
PHCTOTUBE CATHODE WHEM PHOTOTURE 1S COMRECTLY INSTALLED

L%~
1_—= TO IHSTALL PHOTOTUDL

PSS UPPER SPRING COMTACTOR UPF w Tk TOF OF PHOTOTURE AMD 3LIF AoaamE h!-E Gﬂthl:Iﬂ:tlh;l"O

TS H‘I:‘FrICL: REPLACE TuRE conwil® BY FRALCSSIRG FEMULY IHTD PR MR ML EL r
D I T R R o L EEunt RouLER ARG, CORGECT BORITiaN GF PHOTOTURE
CATHOSE 1§ SH0wn IN ILLUSTRATION ABOVWE

COVER SHIELD i PLAZE  TH310

eIl
PARTE

Saoek Na ! Drossing No. i Deacriplion

PHOTOTUBE BRACKET ASSEWBLY
ETr] 144766-1 fimciet, photolube bocks asseskly, includes clip and rhet
31048 BT Cernestsr, male 2 oonlo
S 145415500 Cable, shislded phototute
H41M 1730804 Covet, phatoiule
LT 53455107 Screw, bruckel mmnting, phetotube
715130 63 Plete, eptica] beocket

TENSION ROLLER ASSEMBLY

THIS ROLLER DONTROLS “FLUTTER ARD wiow™ MG A0 LW FREQUERGT SC0UND vARATIONS | THE ROLLER 20 AR
anf LI 1 SOMAEET FOSITION B & SHAFT ATTACHED TO & FLAT 3reanG BERAING ASLNST & FELT PAD LOCATED
INMECIATELY BEHIND THE CASTING THROUGH wHICH THE A0W SHAFT PASSES. 1T 18 REACHED TREDUGH
THE FEAR OF THE PROJECTOR,

T ADJUST TEWSION RILLER TO REFLACE SPRING S2&IT

L LOOSOM THES ALEEW
BETACAEW

& MOLD AR R
AGAIRST STOP

A RETICHTEN SET=
SEREW

fll | LOCEEM SULEW SET-
y SCREW (NG E)
£ PULL OUT SFRING AND
g-H-IIFF WiTH LM meisE
LIE

3 INSTALL AW SPRIRG Oh

— SHAST ASSEMBLY
IR 4 BOLDWTHPLICRS A
BATED, FILM iW t -
uaiic wiLL B2 LAREPULLY SUSE FLAF
TaL Lesvm : P AhG) INTO CABTING
5 wsn FIRMLY INTD PLACT
TEl
oAz TErm A,
aBTEY
|'
[
/ <
f -
i
|
204121 )
", e /
a _ ;‘f
\\ STHTE L I T QAT
Tl 215097 L R R ] FROTO TOAOT
FARTS
Shach Mo, | Dreing Mo, | Devaripiion
TEHMON ROLLER ASSEMBLY
21507 1Eaea-500 Arm, teraton el ler =m and shalt assembly
alG31 1= B34 P, terobon fellst spring
et =k o} Aalles, tersion i
LR SO0TI-E0Y Sorws, roller shalt 2-56 x 3716"
saly EETETR-] Spring, fcller == staft
s5018 Lp e Halt, roller am ,
TEET EBEELRI-121 Sovew, sal, paller =m ahelt 632 x VA Ig
204121 ETF-EL4 Weabat, quide mller
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SHUBBER ROLLER ASSEMBLY

TOIES -4 lﬂl!t 099 areiz = S102T

TO ADJUST SKUBDER ROLLER TENSION

L LOOSEH THis SET SCAEw

CONTACLS SPRING TEMSION]
UHTIL & POSTEL SCALE,
HOOKED OWLA SNUBBIR
ROLLE®, INGSCATES & PULL OF
7 TO 18 OUNGES T RAIBE 1T
OFF 1TE BTCF

BRUBAEA MOLLER dHOULED ROTATE FROCLY WeLH FILM 1S oW eGTioN

3. INSCRT 3 THICKHESS OF IF ROLLER STICKE OR SOUCAKS
FiLM BETWEDH ROLLER REMOWE TDIGS-4 RETAINING
- aRM AND FRAME TG WASHMER AND 48782 ROLLER
ADMIST EMD-PLAY. AND FOLISH THIS SHAFT

LUBRIGATE l"l; “U.B:]NHG WwiTH
N SOFT LEAD PEHCIL
T MOTATE COLLAR (WHSEH MICROFINE GREPHITE, GLEAK

u

THREADING LAMP ASSEMBLY
AND TOOLE

THREADING LAMP TOOLS BERVICED

Agi0n
— 43131 "
BOUND DPTIEAE SHUMD GFTIEAL

ADJUSTING PIN
AOESTING WRIMCH S TIRIUTH"

@22
ISCHOCRE DRLYY

SHAFT MOLE 4 ROLLER.

AL TIGHTERING SOLLAR SET SCREW, PAESS COLLAW AND ROLLER ARM SHUG AGLINST FRAWE FiLW
:'rl.u WILL SUPPLY COMAEST EMD PLAY SPACING [.OIS TO 0201, ARW WUST ROTATE FREDLY.

PARTS
Sroek Na Iraaeing No. | Deacription
SHUBBER ROLLER ASLEMBLY
| 21e0me 1 B 504 Arz, azubber poller tmand shalt cssembly
5THIZ EETATE-L Collar, smdber om teradon Spflng
4500 L2102 Faller, srishber
51027 L Sping, mrabber ralle @m
TOLEE-A EE0E-3 Waskes, “'C*" srabber rolkes. reiaining

uua*slggu-['r
N T aeaes
TO REFLACE Lawk, SOuEERE
GIDEE OF BHIELD MEAR BAEE
FULL CUT. URSCAEW LAWE
mam
YA
CLAW PROTRUSION CLAW TRAVEL
GRULE GauGL
PARTS
Sinck Na, [E— T Description
THREADIHG LAMP FOR Mi=i¥li=C, -CF
BTE 435462 Lerp, theeading
rark el 9E3541-7 aprod net for threading lomp socket
285108 BETEE-2 I, thresdisg
9857 BRI Exckat, (kreadng bamp
JRINT BE-| Swiich, threading lamp
5081 BV RIEL-A Plag bution, bambler switch hale MI.1385C only
TOOLS [(SER¥ICE
43237 LBsEH2-F Br=t, aperte plete, cleming
GBS BETFEN-] Gauge, clhow bravel
SE5EE la5850-2 Gauge, claw pmotnsiom
3102 LRC] -5 Pin, sound optical orisah, ad). wieash
a0 15%142.501] Wrach, acond optice] focasing weench




TAKEUP AND REWIND MECHANISMW

TAKEUP AND REWIND MECHANISM
"OPERATL =" REWIND®
TO DISASSEMBLE

AFRY
W ki by
L Twi SETECAEWS

g
BRISTO
WAEHCH

Fom
SETSCREWS

LILEEY

|'.'il}ﬂ\lr THLSE FOUR SCREws LARGE PULLEY AND GUARD A0
To ELwdwi BILT GULRDL, RCMOVEDL PULLET WUdT QT

LamGE PULLEY GUARD AND ROYATE FREELY AFTER
PULLEY ASSEMBLY

FEMCVE 2 SHITLD W10 BERtes SPRING BELTS WHEN ASSEMBLING HMOS ALLOW
BT P Two THICENESSES OF FILW
LDWER i NETWEEN WAIM FALUE AND HHOB
212670
LFFIR

TAEEWF REWIMD

wavE FAEELY
WHEHN THIS SZREW
1§ TIGHTLMED
P ftrr
S AMALL PULLEY AHD GLAR ETMOVE SPRINGE ARD BRLIAET,
ATAEMBLY. PULLEY WUST MOTATE
FROCLY ATTER ASSEMSLY.
LY 204330 T4 |
] ] *5-17 5% ey 1
) 4 o 1 FT KWOD 1M *GELRATE ® FESITID WITH SHIFT ERCE W " BLEIND" POsITIoN,
f ¢ A0SR :I:I-"I;!}":'Hl! SCADW T% .lw'lllli-LLh- AQSUST THIS SEREW To ALLDW & SMALL
: i ) =3 AMOUNT CF BALKL RS DETWELM THESE AMQUMT OF BACKLASH BETWEEW THIS
i --—ad o “; — Tt CEAES SEAR AHE LARGE PULLEY GEXR
o -
!
& — _* AN ADDRTIONAL HALF-TURM "IN®OF THE ADJUSTING SCEEWS AFTER THE GEARS JUST
BECOME FRCE WiLL PRAOYIDE THL CORNECT BACELASH




EL
PARTS
Stock No, Drawing Mo, Description
TAKEUFP AND REWIHD ASSEMBLY
59014 HYLA540-2 Arm, puliey shifl
215670 184261 -8 Relt, rewind spring belt, upper
215671 1B42401-9 Belt, take-up spring belt, lowct
59820 8762981 Bearing, pulley arm, nilile
S0z BE76234-501 Hracket, arm stoup brackel esembly
204321 184536-503 Guard, assembly small pullcy
52854 BELISET-2 Guard, Inrqe polley
57663 147005-2 Guurd, belt, lower secticn
57664 147035-2 Guard, beli, upper section
5.320 142738501 Knoli, luke-up & rewind, shill
204050 1R7555%2 Plate, take-up & rewind
S9622-4. 184307-504 Pulley, and gear asseably, kiye
59623-4 B8S31T7-504 Pulley, and gear asseably, snall
50824 S74E0-115 Screw, pulley arm, shoulder
53033 164291503 Slwft, sh:fl knnk and pin assenbiy
S4UsL 1843003 Spring, take-up and rewind hracket
S0 ARA3539-144 Serew, shilt knoby, 5.5,
29825 189195-16 Screw, stop brocket adj. 632 x 1/2" 1o,
59826 BHYGZ22-1 Shatt, stud, small pulley, 0700 1y,
TaRZ7T BU70122-2 Shufl, larae pulley, 2.22% 1g
“f0BE1 90445105 Screw, nulley slud
990318107

12408

Screw, pulley

MAEN FRAME AND BACK PLATE

21513 — - 21517
FHATC 95043
MAIN FRAME BACK PLATE
PARTS
Stack Mo, Drasing No. | Description
MAIN FRANE AMD BACK PLATE
215131 175461504 Prame, muin Irame asserbly with shafts and ail:te beanngs
215117 1665452 Plate, back




IDLER GEAR ASSEMBLIES, UPPER AND LOWER REEL ARM ASSEMBLY, UFFER

FLTL ] HIEES ]
2374
tPULLEY AND SCTSCREW]
o 2LLOW OME FILM THICKHES3
_ - OF EMDRLAY AT ASSEMELY

e

T ranar
—— FARIT ELEEE
— T INCLUDCS L4
L1 i =0 e
70 REMCYE GEARS FIETE] R
Futh THESE "G -
Lty Y
Wi
e E— — BORE-A o
1 ——{FFER REEL AR
e — ASSEWELY COMPETE
2I3T43-4 f )
I .
!
/ T TORME
T
2 PARTS
[ smet e | Drowing Mo | Dazcriplion
| REEL ARM = UPPER
- ! T o
I | | !5_.;3;“,_] | . o P LEDNING
- | | l4am0-5
Stack No. ] Drauing Na. i Deaeriprisn | EHTSR S50
- s | [
IDLER GEAR ASSEMDLIES | TS0 |
- Y17 |
TIA i LTET-5a1 Gz, Bl guay powder ron Jowes ! | ?It".s:q;:‘
Fih TN ) 1 ¥mETsm Gecz, Kler qear powder tron upper | | essessm
59607 SA0500-A Yo, ail plm apeed nt | [ jé.;i
50857 BETEELS0Y | Pipe, ol pipe [includes wick) aesatas | [
1l BETHGGE-] Shaly, wopes ond lower ket gesr shaft T |
L F= i) 5331 Washer, et goi, £rwing I | - - !




40

REEL ARM ASSEMBLY {LOWER}

PARTS

Stk o, rawing Yo,
TO SERVICE LOWER REEL AAM ASSEMBLY ) ek o, raring Yo

Deseription

REEL ARM - LOWER

1 75450-13

L45A0T-502

BEOOLLG 2

/ 77\:“ . LEPSEN THIS SETSGREW é:ﬁg;z;

A S R B
LOWER REEL ARM ) WHEN REINSTALLING USE 38531 673-2

TWO THICKRESSES OF FILN

ASSEMBLY COMPLETE FOR ENDPLAY ADJUSTMENT.

i3V 3
148102-7
42510101
147551-1
Eg3853%-_ 82
HEEZE39-142
8434454-1

CLUTCH SURFAGCE SHOULD BE
SMOOTH REEL SHAFT SHOULD
ROTATE FREELY.

FELT SHOULD RE SLIGHTLY
NARROWER THAN CLUTCH GROOVE
AND ENDS SHCULD BE APPRCXI-

INNER SURFACE SHOULD
BE SMOOTH AND UNDERTELD.

\ P

Arm, lower reel arm, conplete

Arr, -sel wir with bushing and pin <
“iearing, ball

Traceel, lower rowl arm clulch
Rushing, lower ee] arm, vilile
Elunge, drive | anc shaft assembly
1, reel ann positioning pin

Pulley, bell drive and selscrew

Pulley, codeh

Rirg, bearing revainieg

Ring, felt clweh drive

Yorow, get elutes pivot shalt, 10-32 x 3/16" lu.
Gorew, rnlley selsciow

lowiel teel arm thuribeotew

" 1o, dished, tvpe No. 6, el shatt screw
cow, roc L sheit binder head, 6-32 x 378

alt, ~lulch preod

aft, res’ snaft o
15716 9.l
St 127000

Seraw

uly, fower
st

Washer,

Washer,

FLANGE MUST NOT WOBBLE

MATELY Y2" APART WHEN OM SHAFT
WRAPPED ARCUHD GLUTGCH

14974

215091 50989
#5-32%%

53477
strictn : > '
-
14974 afs ® / ZIS?SG
Jronli | |

ﬂa J‘/ " 55’9'?
4 L iea0 215090
Nl e

BUSHING

s2a1
*10-323 Yy

S0964-A
s .

\\Q“._\ 5789C

‘598Te
VSE ONE OR TWO AS REQUIRED.
ASSEMBLY MUST ROTATE FREELY
AFTER TIGHTENING SCREW 50983,

a1
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HANDLE

HAMOLE WOUHTED
OH  FROJECTOR

L BB —

e HANDLE
. COMPLETE

RS
'""“""‘P—[:r_l_l

= - =]
2o 3T =%
: &
™ ™
waRTY FHOTD 93340
PARTS
- _—
| swct ta, | | Dleacripiian
HANDLE
| 215148 | ] Handla Axaembly, project, specker e :

TILT MECHAMISM
T3 DISASSEMBLE TILT MECHMAMISH

1 odazsdsn

| EELY

L REMOVE THESE Foum SCREWS,
RAISE WEFT EWD AND SLIBE s

. MEMOVE THIE SETACEEW.

i@ oFF TO LOFT

HEWOWE THAEL SCREWS
DNESCRCE FROM OTHER
BIBE]

TILT MECHAWISM FOR RCA 400 JUNIOR AND SENICR

nrny 22093 il I Fﬂ

&1

1muhu=g“|l|ul
ez
L 1
e -
T ﬁ 3
PHCTOE PRI, T
FARTE
Siock Mo | Drawing Mo, L Desempros
TILTIMG MECHAHISH

205807 BAL2450-2 Brocket, Lilt Sechanien
215063 EHIETI- Coupling, cenkahih, and ssincres
M7 BSIET-501 Cr=k, abaft il ossetly
1515 -0 Faot, and Lt ptalt casechly
3 EB5¥432 Faet, alastic ibp
EELT BEED0E-1 (Gear, mack shalt bevel gear and pin
SsH BERE-] Gy, bt ehalt beve] gomt
215t00 BadEM-1 Ench, enmk & pin
215141 BT Shaft, drive gesr
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217114
—

Zif1s

PHO O
25136

PROJECTOR CASES

"SENIOR"

"JUNIOR "

FITICEe,

217412

FHOTD

ven1n
9% 30

215120

2054354 57742
' AEEL

"JUNIOR ™

7 ELIRE:]
/ !
e !
/ 3
2ITne oo 217
1713
CCRDS
POWER
CORDS SPEAKER CORDS
215243 2\??94 27 99276 a7l
‘ % PIuG
i
/ \ A
! . \\
i
_ A -~
FHOTO 4mzrT " PHUTD 7042
“SENIQR" i
“JINIOR * "SENIOR "
:m-l.’,%%—&-cr fi-35-6-ch o
AND M)=:345-GT] REELS
"SENIOR "

"JUNIOR"

PARTS
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Stork Mo,

Braucing Mo

Desrapian

PROJECTOR CARRYING CASE FOR MI-1338-C,-CF “'SENIOR"

Z17.1% 2
N4 8942564-505
217
2108
SRIT3 3"}745,.)0».2
215148 A4 3685-501 sindle, curzpnn
213401 BUTESM-1 Jaek, ol cutput (on Tise)

N300 Mut, speed 8:37 120 cover SCEw eULTLL

3007/444-1 Flate, caryirg b

HRTE32R- Flate,

A CH-613 Hewew,
21810y Luolug-€13 Herew, Fh
L4481 174945-1 Bhield,
Mg 17594870 Anisld, e cmr sid bund

PROJECTOR COVER AND SPEAKER HOUSING FOR MI-1345-C,—CF,-CT "“JUNIOR"
- ,7._‘( — — L - - i
217113 166670-501 Buse, pojecta
215124 BATRO40-L04 Bracket, lower reel uri storoge bracket
205389 AR7GL20-3 Cable, speake: vable anly, buik
217908 49736642 Cateh, cover with rivets, & fiLsh
205434 8876521-503 Cable, speaker <able and connestors 50 I
Ern BA76516-2 Cernecter, male, 2 conluct, speaker cable plug
17113 177346- 500 iny wuse, bottom cover
215120 BN42505-504 g ase junior
=827 ARTAEG0-2 Foxe, wlaslic tip
et S 14B400-1 Gr:lle, speake: \
53401 8876524-1 Jack, speuker, sound curmal (oo bese)
5975 9aG303-6 Nut, speed, Mo, B-32, reur sover scresw relalung
59576 88765141 Nut, speed, Mo, 3-3Z, clomp type
7742 141983-3 Ruecl, speaker cable mwounting film, 400 teet
(not used in 1338-C)

58966 88Y7 1 14-] Serew, M. 8-32 = 378 Fhillips (4.
59974 SRH005-1 Shait, 1ee] srarage t
5997 175468- Shield, projector, left hand
54838 1754878 Shiel, projecter, right hend |
215806 177498-1 Speaker, B P.M. - V.C. @1k :
218285 88760034 Smuuer, speaker
219114 Qa0108-613 Screw, Phillips Hd. Mo, 832 x 172
219125 JA10B-610 Serew, Philiips Hd. No, 8-32 « 18
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{ Stock Ko

PARTS

Frrensing No. Deseription

SPEAKER AND ACCESSORY CARRYING CASE, MI-1312-C

SRT19
7470
¥R
Zluld6
215351
a7l
RYYEN)
Sk
S7RE
15148
L300
SFML
4435

BATAIN A1 Argle, lid hinge, rubber

8876511-1 Bracket, spenker jacx mounting

BET75517-502 Cable, spraker cable & conneclo

B57/4808-505 Cuse, speaker comying crse

BATAERG-5 Cuteh, spenker cuse

HH7CO16-2 Commedia, 7 cet, rule, groending Speaker cable (plug)
8¢ 14660-1 2 'ool, Tunker :
88745741 Gasket, gr:lic

14702 Grille, rectanauler, speaker

A 3RER-501 Humile nssenhly curying cuse

HATER -1 Tuck, speaker

1419a3-12 Reel, film, TRGO leel

165437-1 Speaker, 107 POM. Speaker, 6-6 VO imp,

POWER CABLE AMD ADAPTOR FOR MI-1338.C, -CF AND MI-1345-CT

E343815-1 Acier
0340) 5 2 Cablu, )
1

nductar o 2 conductos

ieter with 3 sontact male cmnecler,

or, 3 cor

L, 18w, 12

POWER CABLE FOR MI-1345.C, CF

2170

| HI46159-2 Zable, power, 2 cendactur with 2 condact bl conmechor,
10 tect by - . H
i {6 sAVGE |

P.O. BOX 6357
CINCINNATY, OHIO 45206

AT

Mi-1312-C SPEAKER AND ACCESSORIES CARRYING CASE
AND

MI-12453 AUXILIARY SPEAKER

215148y
o 215148
- “‘ﬁ ///ﬁnss oNLY)

94436

LY

56719

PHOTO 37338

MI-1245% SPEAKER MECHANISM {10 -INCH]
FOR MI-1312-G

PHOTD TO&23

ASSEMBLY OF RCA 400 JUNIQR SPEAKER

215120 2151z 59974

2I15B06 218385

<

-~ S, &
= &

- O =

c

PHOTD 95133

PHOID 70662
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CLEANING AND LUBRICATION

Inspect all bushings, hearings, and other parts for cleanliness.

Thoroughly clean all parts hefore reassembly with carbon tetrachloride or other solvent to aveid abrasive
action of dirt on moving parts. .

Apply four or five drops of light oil such as Socony Vacuum “Vactra Light X" (RCA Stock 25367) to
all shafts and bushings prior to their reassembly.

Lighily apply lubriplate 110 to the teeth of all gears after their reassembly.

Place a few drops of light oil in motor oil holes once every 1000 hours.

Felt oil pads and wicks in oiling tubes should be saturated with “Sta-Put 370 0il” (E. F. Houghton Ce.).
Lubricate shafts carrying plastic rollers with micro-fine graphite or a soft lead pencil.

Do not use carbon tctrachloride or other solvent to clean coated lens surfaces. Breathe on lens and clean
with lens tissue.

Do not force the assembly of parts. It should not be necessary to alter any parts by operations such as
filing, tapping, drilling, scraping, ete., to enable them to be assembled.

Always use the proper tool designed to do the job.

SERVICE AIDS

These notes have been prepared to aid the 16mm technician to quickly localize the causc of a given effect
when its symptom is apparent and to suggest the required corrective action.

SOUND SYSTEM

ey

Symptom Probable Cause Correction
Weak or no sound, AMPL switch ofl. Turn switch on.
projection lamp Volume control off. Adjust control.
lighted. Blown amplifier fuse, Replace with 2 amp. fuse only.
If recurrent, determine cause.

Loudspeaker not connectled. Phag in.

Plug out of back of projector. Plug in.

Power cord not eonnected to proper Check frequency and voltage.

source of supply.

Exciter lamp out. Replace. If new cxciter lamp does
not light, replace Oscillator tube
6V6GT.

Defective Oscillator coil. Replace.

Weak rectifier tube 5Y3GT. Replace.

Open speaker voice coil circuit. Replace cone after first checking
speaker connections.

Sound optie dirty or out of adjust Clean, See Page 24,

ment.
Sound mirror dirty or out of adjust- Clean, Sec Page 21.
ment.
Phototube installed incorrectly, Install in correct position, see
page 26.
Sound on MIC—no Microphone plug in jack. Remove plug from jack.
gsound on FILM. Exciter lamp out. Replace—Check Oscillator tube.
Sound optic dirty or out of adjust- Clean, See Page 24.
ment.

Sound mirror dirty or out of adjust- Clean, See Page 21.
ment.

Photocell defective or installed in- See Page 26.
correctly.

Sound on FILM-—mo Microphone plug net in jack. Insert plug in jack.
sound on MIC. Microphone plug or receptacle Repair or replace.

defective,

Mierophone defective. Replace.

Sound microphonic
(Ringing noise)
{a) With Volume con- Phototube loose or hitting cover. See Page 26.
trol on. Defective 6)7 tube. Replace.
(b} With Volume con- Defective 6]5 or 68NTGT tube. Replace.
trol off.
Tone unsteady. Film threaded under tension roller. Thread over tension roller.
(High or low fre- Sound drum, shaft or bearings. See Page 21,
guency variations in Pressure roller incorrectly adjusted. See Page 23.
pitch) Pressure roller dirty or hinding, Clean, See Page 23.
Tension roller incorrectly adjusted. See Page 27.
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Symptom Probable Cause Correction
Tone unsteady Sound drum dirty. Clean.
(continued} Guide roller sticking. See Page 22.

Phototube cover interfering with
pressure roller arm.
Erratic takeup tension.

Install cover correctly, see page 26.
See Page 34.

Motor “*hash™ in
sound.

Open capacitor
control, 1 mid.

Open capacitor from power line to
frame .01 mfd or 2200 mfd (in-
sidc motor).

across governor

Replace.

Replace.

Defective governor or governor Repair or replace.
brushes.
Comnnutator brushes not scated. Repair.
Lock washers missing from screws Replace.
holding amplifier cover,
Sound but no picture. Lamp switch off. Turn on,
Projection lamp missing or burned Replace.

out.

Loses both film loops.

Upper aprocket shoe out of adjust-
ment.

Adjust, See Page 33.

Loses lower loop.

Broken sprocket holes.
Bad splices.
Film binding in gate.

Claw out of adjustment.

Cut out and splice film,
Resplice.

Check for thick splices.

Check side pressure shoes.
Adjust, See Pages 13, 14 and 15.

Dirty claw, Remove dirt and emulsion from
claw.
Improper tapeup aper- Takeup bearing sticking. See Page 34.
ation. Excessive takeup tension, See Page 34.
Projector mechanism Claw travel excessive. See Page 15.

noisy.

Tears sprocket holes.

Upper reel arm shaft hinding.
Under-cut claw.

See Page 33—Adjust end play.
See Page 13.

Under-cut film sprocket teeth. See Page 20.
Excessive takeup tension. See Page 34.
Travel ghosts. Shutter out of adjustment. See Page 12.
White streaks above
or below white areas
on screen image)
Picture motion un- Unsteadiness present in picture
steady. print.
Claw travel too short. See Page 32,

Improper threading.

Claw undercut.

Side pressure shoe springs on aper-
ture plate too weak.

Picture gate not latched securely.

Check loops for proper length.
See Page 13.
Sce Page 18.

Bend latch spring, See Page 19.

Picture indistinet or
illumination low,

Projection lens dirty.

Condenser lens dirty.

Condenser lens incorrectly assem-
bled.

Reflector dirty or damaged,

Projection lamp black or blistered.

Low line voltage.

Clean, Sce Page 3.
Clean, Sce Page 7.
Sce Page 7.

Clean or replace, See Page 7.
Replace lamp.
Use a Voltage Booster.

Film scratched.

Film pressure shoe dirty or
damaged.

Sound drum pressure roller dirty
or damaged.

Emulsion hardened on film-gate
shoe.

Aperture plate dirty or damaged.

Guide roller dirty or sluggish.

Snubber roller damaged,

Clean or replace, Sece Page 19.
Clean, See Page 23.

Remove emulsion.

Clean or replace, See Page 18.

Clean, See Page 22.
See Page 28.
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RCA 400 PROJECTOR CIRCUITS
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REPLACEMENT PARTS

The following parts list is included to provide identification when ordering replacement parts.
RCA 16MM Dealers will be glad to quote on genuine {actory-tesied parts. Replacement parts sup-
plied may be slightly different in form or size from the original parts but will be completely inter-
changeable with them.

For your convenience, this parts list has been arranged alphabetically by name of the sub-
assembly and also hy name of the part associated with each sub-assembly. After the part number
has heen determined from the exploded view of the sub-assembly, its name and purpose may be
readily found by checking the part numbers listed under the sub-assembly involved.

For example, to ascertain the name of a part associated with the intermittent mechanism, turn
alphabetically to “Intermittent Assembly,” under which all parts associated with this mechanism are
also alphabetically listed.

The exploded assembly views show the mechanical assembly sequence of the parts making up
the sub-assembly as well as their stock number, and will prove a ready reference and a positive
check when the stock number or name of part is in doubt.

LIST OF AMPLIFIER PARTS

Symbal Stock Symbol Stock
No. DESCRIPTION No. No. DESCRIPTION No.
C-1 Capaciter, 0.05 mid., 400 v. .. .. | 70613 E-11 Same as R-2.
C-2 Capacitor, 20-20-30 mfd, .. ... .. 51339 R-12 Resistor, 820,000 ohms, 14 w.
C-3 Capacitor, 0.1 mid., 400 v. ... .| 70617 R-13 Resistor, 560,000 ohms, ¥4 W.
C-4 Capacitor, 0.005 mfd., 400 v. .. | 70606 R-14 Resistor, 68,000 ohms, 14 w.
C-5 Capacitor, 180 mmf., 500 v. .. .. | GB541 R-15 Resistor, 330,000 ohms, 74 W.
Cc-6 Part of C-2 ... ... ... .. ... R-16 Control, tone control, 1.0 meg. .. 53029
Cc-7 Capacitor, 0.025 mfd,, 400 v. . .. | 70612 R-17 Same as R-2.
C-8 Capacitor, 3900 mmf., 500 v. .. .| 68738 R-18 Resistor, 1000 chms, 14 w.
C-9 Capacitor, 1200 mmf. . ... . .. | 68495 R-19 Resistor, 2700 ohms, 1% w.
C-10 Capacitor, 2200 mmf. ... ..... 39660 R-20 Same as R-19.
C-11 S8ame as C-1. R-21 Resistor, 82,000 ohms, 142 w.
C-12 Same as C-2. R-22 Resistor, 82,000 ohms, 1 w.
C-13 Capacitor, 0.01 mid., 400 v. ..... 70610 R-23 Same as R-22.
C-14, 15 Same as C-3. R-24 Resistor, 18,000 ohms, 34 w.
C-16 Same as C-13. R-25, 26 Same as R-6.
C-17 Part of C-12. R-27 Resistor, 250 chms, 74 w. ...... 51340
C-18 Capacitor, 0.5 mfd.,, 100 v. .... .. 70619 R-28 Resistor, 1.2 meg., ¥ W.
C-19 Part of C-2. R.29 Same as R-13.
C-20 Part of C-12, R-30 Same as R-24,
c-21 - Same as C-3. R-31 Resistor, 1000 ohms, 109 w. .... | 52938
C.22 Capacitor, 40 mid., 450 v. ... .. 37308 R-32 Resistor, 1200 ohms, 2 w.
C-23 Same as C-5. R-33 Resistor, 56,000 ohms, 1 w.
C-24 Capacitor, .0033 mid,, 500 v. ... | 39664 R-34 Resistor, 33,000 ohms, 2 w.
F-1 Fuse, 2 amperes ............ ... 3883 R-35 Same as R-2.
Holder, fuse ................... 52097 5.2 Switch, toggle switch ......... 43503

J1 Jack, microphone ... ........ 47613 T-1 Transformer, power transformer. | 53030
-2 C?:;;%EOI_-" ) .sp.e‘a'k‘e‘r‘,l 2 contact, 57756 T2 Transformer, outl.aut transformer. | 57828
I-3 Connector, exciter lamp cable, T-3 Coil, oscillator coil ............- 52039

single contact male .. ......... 31048 Board, terminal, for phototube .. 54113
J-4 Connector, power cable, 2 con- Cable, shielded, exciter lamp cur-

tact male .. ... ............| 4577 rent, with single contact male
R-1 Resistor, 5.6 meg., 7 w. CONMECEOT - ..o cocvre e 57642
R-2 Resistor, 100,000 ohms, ¥4 w. Cover, amplifier cover ........- 57740
R-3 Resistor, 470,000 ohms, 12 w. Cushion, tube socket ... ... ... 37396
R4 Resistor, 1800 ohms, I3 w. Knob, volume or tone control .. . | 32116
R-5 Resistor, 1.2 meg., 14 W. Socket, tube socket ... ... 31319
R-6 Resistor, 270,000 ohms, 34 w. Socket, cushioned tube socket . . | 52937
R-7 Control, volume control, 0.5 meg. Plate. mounting, for C-2, C-12,
R-8 Resistor, 2200 ohms, 1 w. c.22 .. e 28452
R-9 Resistor, 100,000 ohms, 35 w. Screw, amplifier cover screw, No. 8
R-10 Resistor, 27,000 ohms, 12 W. 10-32 x 4" bd. hd. . ... 5650
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