INSTRUCTIONS

A

/2

- RCA 400 PORTO-ARC

16MM PROJ ECTOR
, CINE PRODUC]S SUPPLY Corp.

& Gbimbor o
S Q, New -’QI'SEV 08026

'l'olephong, (609) 784-2300

the equip-
ncy ond

g the powe! available,

g and operating

an o-¢ pover source of the freque

oubt concemin

y betore instailin

tructions careful!

\MPORTANT: Reod these ins

“This €9

e operu!ed from

uipment must ®

on the nameplcte. 1§ there i3 d

ment.

voltage speciﬁed
wer company.

consult the electric-po




Figure

LS VYR N

L=R: -

16

11

13
14
15
16

17

LIST OF ILLUSTRATIONS

RCA 400 Porto-Arc 16mm Projector Equipment. ... ... . ... ... .. .. e
Equipment Assembled for Operation. ... ........ . .. e

View of Nonoperating Side of Amplifier with Cables Connected ... ... ... ... .. .. .
Interconnection Diagram . ... ... ..
Operating Side of Arc Lamp. ... : e
View of Condenser Lens and Heat Filter . e e
Operating View of Projector. . ... .. ... ... L
View of Projector Packed Away. ... ... ... .. ... i
Replacement of Sound Lamp. ... ... .
Replacing Belts ... ... .. . e
Lower Reel Arm Assembly. ... ... . . . ..
Top View of Amplifier — Location of Parts ... .. e
Bottom View of Amplifier --- Location of Pares ... .. . ... ... ... ... ... . ... ..
Interior of Lamp House — Location of Parts. .

Schematic Diagram of Selenium Rectifier ... . ... ... .. ... L oL

Schematic Diagram of MI-1315 Amplifier ... e
Schematic Diagram of MI1315-A Amplifier .. . . ... oL
Schematic Dhagram of M1-1315-B Amplifier ... .. .. .. ... L

TECHNICAL DATA
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Cover

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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SPEED CHANGE
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ARC POWER
CIR. BREAKER
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FEED CONTROL

ARC CURRENT CARBON POSITION

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.
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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
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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.
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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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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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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






