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INTRODUCTION

This manual has been prepared especially for the Bell &
lowell Service Stations, It is assumed that the repair
man performing repairs has a thorough knowledge of sound
amplifiers and the operation of all FPilmosounds. If the
repair man is not Tamilar with Filmosound operation, ref-
erence should be made to the Instruction Book and Manual

of Operation which accompanies each machine,
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SECTICN A

GENERAL INFORMATION

AMPLIFTERS.,

Amplifier circuits are all conventional or adaptatiocns of conven-
tional tube circuits. An cscillating vacuum tube supplies energy for
the exclter lamp. Frequencles range from 22KC to 100KC, depending on
the wodel. Volume is wsually controlled at two places: firgt, by var-
ying the veltage on the oscillutor tube causing a change of oascillation
ol

tage to the photoccll. On

intensity, and second, by varying the -

e

older wodels this Is accomplished by one control which is placed in the

f the oscillator tube. A lead from the cathode side

o]
&

cathode circulb

of this contrcl connects to one side of the photocell and the voltage

[

drop 1s used to neutralize the voltage on the opposite side of the photo-

-

n the minimem positicn. Thercfore, if the

e

cell when the control ig
two voltages are not equal the volume will nct shut off completely.
Another method 1s used on the later Demign 132, Model R and Degign 156,
Model A and D amplifiers, This consists of a dual control, one section
of which varies the voltage on the photocell, and the othsr changes

the degree of feedback in the oscillator tube.

EXCITER TAMP VOLTAGH.

Exciter lamp veltage or current cannot be measured with any meter
other than a vacuum tube voltmeter or a radio fregucney ammeter. Many
L A

modern testing units are not vacuum tube voltweters on *he A.C. acales.

SPEAKERS,

Speakers have specially designed cones whose frequency character-
istics Dblend in with those of the associated amplifiecr; therefore, do

not have dawaged cones replaced by any company other than Bell & Howell.



Page A-2

PARTS,

Parts should always be ordered by the "A" number and description.
If the number is unknown give the projector serial nuwber and a brief
degcription of the part.
TUBIS.

Tubcs used must be very low in microphonic qualities, otherwise

vibration of the running motor will be reproduced in the gpeaker.

MODEL DESIGNATION.

On all old model Filmosounds the model designation appears on the
projector name plate. On late model Filmosounds tho amplifier part num-
ber avpears on an indlvidual plate attached to the amplifier. Bc sure

to give the serial number of the projector and, whon poggible, the part

number of the amplifier in correspondence concerning an amplifier,

=

On medels manufactured since 1943 the design number and model deg-

lgnation appear on the name plates of projector and speaker case.
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RESISTOR COLOR CODE,

The following resistor color code is given as means of determining

the rcsistance valucs of the resistors.

_Color Body Iip Dot
Black=-wrmrmre O e e Oemmmmmmee
Brown~mm e e e I m e Lo e Ow ==
RO o m o m o SRS 2 R 00~~~
Orange---==~=-====- R Rt Ml e 000~~~
Yellow=--mwm = B B 0000~~~
Green-mwm——— - Demmm e e e Jmmmmm e 0000~~~
Blug--=--- R T T CRRE e = =000000 - = -
Violot~mmmmemucmes oo et e 7
GEQ e oo e e e Gemmee e a3
T3 5G = e e e e o TR 9

Red Body (4)
EXAMPLE: Green Tip (B)

Yellow Dot ()

The resistance value of this resistor would ve:
Red Body, Green Tip, Yellow Dot
N DR S U 0000~~~
which is 250,000 ohms.
Lator resistors are marked with 3 consecutive bands. A Ffourth
band is used for tolerance porcentage. A gold band indicates a 5%

tolerance and a gilver band indicates a 10% tolerance. Absonce of a

(W8}

fourth band indicates a 20% tolerance. The bands are read 1 - 2 -

toward the porcentage band.
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SECTION B

FTILMOSOUND MONITOR SPEAKER

The Filmcsound monitor speaker is supplied with a monitor volume

contrcl. Permanently attached to this box is a short cord which should

faxl

e plugged into the amplificr receptacle to which the speaker cable is
crdinarily connected.

Conncet the speaker cable to the roceptacle provided in the
monitor speaker case.

Tho volume of the wmonitor speaker will always be proportional to
the volume of the stage speaker, and experimentation will quickly indicate
the correct position of the monitor volume control to provide the proper
volume of sound in the projection booth when the stage speakef is deliver-

ing the desired output in the auditorium.

—

Do not connect or disconncct the monitor speaker until the Filmo-

aound amplifier hasg bheen turned off.
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DESIGN 120, Models A, B, C, D

GENFRAL INFORMATION.

The amplifier uges 2A3 tubes in the output. Filmosounds with
gserial numbers up to 161595 and from 162157 to 165435 inclusive are
of this type. These amplifiers contain a wmicrophone transformer with
a 200-ohm primary and use a double-button carbon micrephone with a
Western Electric No. 110 or a Kellogg No. 191 plug. The voltage for
the microphone ig obtained from’the 45 oscillator tube. The tone
control and microphone volume control are mounted on the same shaft.
The tone control isg disconnected when the plug is inserted.

FILM VOLUME,

Film volume is controlled by changing the voltage on the
oscillator tube. This in turn controls the volbtage on the exciter
lamp and the bucking voltage supplied to the phototube. As this
bucking voltage is decreased, the positive voltage on the anocde re-
maining congtant, the effective voltage on the phototube is iﬁcreased
and the volume is higher. The 45 tube oscillates at a frequency of

approximately 25,000 cycles.

573

PEAKER.
Wote that the speaker field is comnected in the "B" negative lead.
The voltage divider acrcss the field provides the negative voltage for
the bias on the 56 and 2A3 tubes. The 991 neon lamp, AT709, acting

through the 40,000-ohm resistor, maintains a constant bias voltage on
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the 243 tubes. The 4 mfd condenser, A53, prevents flickering of the neon
lamp and reduces hum. The voice coil impedance required is 15 ohms, and
the plate load impedance is 10,000 ohme. The power output of each of

thesge models is 10 watts.
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DESIGN 120, SPECIAL ERPT MODEL

GENERAL INFORMATION.

This projector has a2 standard Design 120 mechanism but has only
a pre-amplifier which terminates in a low impedance line. The final
amplifier was manufactursd by Western Flectric. It 1s located in
the speaker and uses Western Electric special varts and tubes. Due
to the special design of the final amplifiers, we have never serviced
them and recommend that you do not attempt their repair.

VOLUME REGULATION.

Complaints of poor volume regulation can be corrected by changing
the criginal output circuit to the one shown on the schematic diagram,

page C-6. Parts are obtainable from Bell & Howell Company.

For testing, the output may be connected into the microphone input
of a standard Filmosound of almost any model. The upper and lower right
terminals of the output receptacle when connected together will form
the sleeve connection to the microphone plug, and the lower left
terminal, the tip connection. Headphones may also be used but the out-

put will be extremely low.
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DESIGN 120, MODEIS B, D

(with hum balancer and adjustment on phototube voltage)

GENERAL TINFCORMATION,

This amplifier uses 243 tubes in the outpwt. Filmosounds with
serial numbers from 161963 to 161965, 161967 to 161991, 161993 to
161999, 162010 to 162054, 165486 to 165493, and 171468 to 171479 are
of this type. These Filmosounds can bhe distinguished by the hum
balancing control mounted on top of the amplifier casting between the
amplifier and pilot light switches, and the phototube voltage control
cn top of the casting above the volume control.

There is no microphone transformer in this amplifier. A 5,000-ohm
input is used, and voltage is supplied on the ring contact of the Jack.
A double-button carbon microphone with an external transformer is used.

A Western Blectric No. 110 or Kellogg No. 191 plug should be used.

FILM VOLUME,

Film volume is controlled by varying the voltage on the exciter
lamp with a variable series resistor. Thus, the oscillator is not
changed. The voltage on the phototube is adjusted by control Ak25.
Thug, the phototube is not controlled by the volume control and will
pick up any light reaching it, producing a hum in the speaker. Turn-
ing the volume control down will fiot eliminate’ this hum, It is im-
portant that the phototube in these Filmosounds be shielded from 60-cycle
light if this hum is to be avoided.

The hum balancer adjusts the bias on the 2A3 tubes, and, in this

way, compensates for unmatched tubes having different plate currents.
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The bias voltage for.the QA3 tubes is obtained from the oscillator,

by the drop in resistor A333. 4As in the other amplifier using 243
tubes, the 991 neon lamp regulates the bias voltage by acting through
resistor A332. However, in this awmplifier, if the 991 neon lamp does
not function the bias becomes so high that the tubes will not operate.
Scmetimes the oscillator will not start if the amplifier is turned

on with the volume control advanced. Under these conditions the 243
tubes have no bias and the fuse will blow. This point should be
watched.

Note that the speaker field and resistor A380 are connected across
the "B" supply. The current through this circuit, plus the plate cur-
rent of the oscillator tube, furnishes the field excitation. Filtering
ig accomplighed by condensers ag no filter choke is used.

WARNING

Do not vpress on resistor A330 when handling
this amplifier. It will lasgt indefinitely
if not disturbed but will not withstand any

flexing.
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DESIGN 120 - MODELS E, F, G, H

GENERAL INFORMATION.

Tn this type of amplifier, 6B5 output tubes are used. A1l of the
tubes are of the 6-volt seriesQ The 991 neon lamp is not used, as the
€B5 tubes are sclf-biased. This Filmosound uses a diaphragm-type crystal
microphone with a Yaxley No. T75A plug. The cell-type crystal micrcphone
may also be used, but the output is not as great. The sleeve of tho
plug is the ground terminal.

FILM VOLUME.,

Film volume 1s controlled by varying the voltage on both the
phototube and the exciter lamp.
SPEAKER,

A 12-inch speaker is used, with its 6,850-ohm field connected
directly across the B supply. A tap on the field provides reduced voltage
for the oscillator. The speaker veoice coil has an impedance of 18 ohms.

CAUTTION
Do not leave the 1lead to the exciter lamp
close to the microphone volume control when
working on thig amplifier, as this may cause
feed back. Keep the lead straight and pulled

back toward the power transformer.
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DESIGN 120 - Model J (60-CYCLE), K (25-CYCIE)

GENERAL INFORMATION.

In this amplifier, two 6L6 tubes are used in the output. ' The
amplifier uvses a crystal microphone with a Mallory type T5A plug,
No. A1378. These amplifiers were made in two series of which very
few of the first (page C-17) will be encountered. The second series
is readily distinguished by the switch located on the microphone

control. This switch must be in the "off" position for the amplifier

to operate with film. A close examination of the circuit (page C-19)
will show that the input circuits to the second tube are transferred.
Also note that the oscillator tube was changed from a pentode to a
tricde connected pentode.

A three-ampere fuse is used.

The power output ig 25 watts.
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SECTION D

DESIGN 130, MODEL C

GENERAL INFORMATION.

This is the 1000- or 1200-watt lamp Filmosound, with amplifier
separate from the projector. The phototube and exciter lamp are con-
nected to the amplifier through cables. A rather claborate switching
arrangement is used on the amplifier, sc study the instruction book
until you are familiar with it, Try all the switcheg to understand
their actions. When the amplifier line switch is in any "on" position,

a reslstance is in series with the transforwer primary for "stand by"

" 1"

purvoges. It 1s necessary to have the projector gwitch in the "on
position, which corresponds to the change-over lever position, In order
to apply full voltage to the amplifier.

Note that the first 6C6 tube is connected as a pentode, the second
as a triode, the 42 tube as a triode driver, and the 45 tubes as push-
pull parallel output. The bias for the 42 and 45 tubes is chtained from
the drop in resistor A362, which is in the negative return of the "B"

supply. Three chokes are provided for filtering, as well as several

condensers.

FILM VOLUME.

The volume iz controlled by a gain control in the grid of the second
6C6 tube. Thus the voltages on the exciter lamp, and phototube are not
changed by this control. The control, ALl3, is an adjustable control
that adjusts the voltage on the oscillator as in the volume control of
the Design 120, Model E. In this way the phototube voltages and exciter
lamp voltages at both ends are set to the proper values. The semi- ﬁ
variable control, AL21, pives an additional adjustment on the right photo-

tube voltage so both projectors will give equal volumes.
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SPEAIER.

The speaker has its own field supply, provided by an 80 tube, con-
denser, and power transformer in the speaker case. Voltage is applied
through terminals 13 and 1k of the speaker cable. This voltage, approxi-
mately 90 volts, 1s obtained from the powsr transformer of the amplifier.
The voice coil impedance required is 36 chms. The plate load impedance
ig 2000 ohus.

This Filmosound uses a doublse-button carbon microphone with an
external microphone transformer. Voltage is provided on the ring contact
of the jack. A Western Electric No. 110 or Kellogp No. 191 plug should

be used.
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DESIGN 130, MODEL D, E
(Dual and Single Switch)

GENERAL INFORMATION,

These two amplifiers are gimilar except for the output trans-
formers. The Design 130, Model D hag an electro-dynamic speaker and
the Design 130, Model T, has the permanent-magnet type speaker. The
amplifiers use four 6L6 tubes in the output and a 6F6 tube as the
oacillator.

The single-dual switch when in "single" position changes the out-
put impedance to match one speaker and also cuts a resistance into the
output tube screens, thus lowering the output to 29 watts.

See 130-C General Information par. 1

FILM AND MICROTHONE VOLUME.

Film volume is controlled by a 500,000-ohm control in cne grid of
the ON7 tube. The semi-variable control on the left end of amplifier
controls the oscillator. The setting of this control will determine
the maximum output of amplifier. The control on the right end is in
the right PEC input voltage circuit and is for balancing both projector

outputs.

Microphone volume is controlled by a 5OOQOOO-ohm control in the
second ONT7 grid.
STEAKER,

- The Design 130, Model D, speaker has a geparate field supply, pro-
videﬁ*by an 80 tube in the speaker case, which is fed through terminals
13 and 14 of the speaker cable. This voltage, approximately 90 volts, is
cbtained from the power transformer of the amplifier.

When replacing the 6L6 tubes in the amplifier, use the glass type

616G tubes but do not intermix with metal tubes.
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DESIGN 130 and 140 - AMPLIFIER NO. 03600

GENERAL INFORMATION.

Thig amplifier differs frow other Design 130 types in that all
three input tubes as well as the phase inverter have their filaments
connected in series and are operated by the current flowing in the
output tube cathiode circuit.

Frequency characteristics of the ampnlifier may be altered by
means of a tapped control cn the rear of the amplifier.

Two microphone inputs ave featured, one of which is under separate
control. The second iz mixed a’t a fixed level with the photocell input.
Control is by the main film volume control.

Two vhonograph inputs are provided, neither of which has a volume
contirol. Thonovolume should be controlled by means of the volume control
on the phonogranh.

The output transformer has a tapped secondary controlled by means
of a switch on the rear of amplifier. The permanent-magnet type speaker
has an impedance of 16 ohms.

The power output is 25 watts with a single speaker and 50 watts
with dual speakers.

See General Information 130-C, par. 1.
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DESIGN 130 and 110 - AMPLIFIER NO. 03600

GENERAL TWNFORMATION,

This amplifier differs from other Design 130 types in that all
three input tubes as well as the phase inverter have their filaments
connected in series and are operated by the current flowing in the
output tube cathode circuit.

Frequency characteristics of the amplifier may be altered by
means of a tapped control cn the rear of the amplifier.

Two microphcne inputs are featured, one of which is under separate
control. The second is mixed at a fixed level with the photocell input,
Control is by the main film velume control.

Two phonograph inputs are provided, neither of which has a volume
control. Thonovolume should be controlled by means of the volume control
on the phonogranh.

The output transformer has a tapped secondary controlled by means
of a switch on the rear of amplifier. The permanent-magnet type speaker
hag an impedance of 16 ochms.

The pvower output is 25 watts with a single speaker and 50 watts
with dual speakers.

See General Information 130-C, par. 1.
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SECTION E

DESIGN 138, MODEIS A to L, GB, GB2, O AND P

GENERAL INFORMATION.

This amplifier was designed originally tc be serviced only at the
factory. Therefore, in order to work on it, the rivets in the bottom
platé will have tc be removed. This is best accemplished by using a
- hammer and gharp chisel applied to the peened end of the rivet. When
reinstalling the plate be sufe to place "shakevroof" lock washers

between it and the chassis in order to insure a perfect electrical

connection.
FILM VOLUME.

Film volunme is controlled by single control acting on the photocell
and cscillator tube. Failure of the volume to shut off will be due to
either resistances AG2 and AT73 changing value, or to a leaky section of
condenser bank A271 connected to this pair of registors or connected to
the Junction of resistors A356 and A352. The voltage of this latter point,
when measured with a 20,060 ohms per volt, or better, voltmeter, should
ecual the voltage at junction point of resistors A62 and AT3. It should
be between 100 and 115 volts.

Low volume and the burning up of resistor A293 will be caused by poor
contact of terminal ;6 of the speaker cord receptacle A506. When it is
known that the speaker is not of the booster type, we recommend that pin
No. 1 be broken off the speaker cord plug and inserted in the No. 1 open-
ing of the receptacle. A bit of Dupont househcld or General Electric
glyptol cement will hold it in place. This will prevent the plug from
being inserted improperly in the amplifier.

The power output of each of these models is 3.5 watts.



PAGE E2.

CORD
SPEAKER 8" Al040
| USE AI342 'g: Noas
vc 1.8
AN A383 g\g,c;’so AS5-000!I INLYS / Bf:;VzY:»v Sl
33, a5v A3ge O/ 5F6 320 \/. A506 AI4ES A;/ Alass AIO4( v
e "o 5 o—] O/ “@ ve.
ass S(8% §8 2 R b2 Vo2
ALIRE < g —Oa4 .,CK . 7 o
' N A419 ® 3 | 3 IO FIELD
£ D) " 4 6\-— 25MFD
L < WA ¥ SPEAKER CASE
< A341 V Ry _
. BLACK
Ab3 Azam B BOTTOM VIEW OF ALL
3t PLUGS X RECEPTACLES
IPTEG 1
—__._E_-__.: SPEAKER CABLE
| A337 %“°°° : COMPLETE  “oL69s
J
A270 .4 A62-220000
A5 $7
A ES
b g name v FIALE \() FEMALE
o
Ad/& J SPEAKER EXTENSION
E500 J CABLE ¥ o0p36/
lA/Z’IIA ASO 2 AMP,
L Al3 FOR §0-60a
= Adee FOR 2860w
NOTE: ®,%,L DENOTE COMPONENTS OF SAME UNIT
BELL & HOWELL CO. CHICAGO US.A.
FILMOSOUND a-8B:c:0-E-F-G-H
DESIGN 138 MODELS LiL GB-Re-
2 18 48 SERVICE drawn. C... N,
FREVISED %ATA apvd.




SPEED REGULATOR

MoTorR — |
r/vvvv\/\ £

SPEED CONTROL SWITCH

D

¥

e

N

342

LIiNE

SOCKET

| o
J

MOTOR RES./

98lo

LINE SWITCH

12667

e D @ G R e

|
|
CONDENSER /i(

o447

\

— o e s € s e e

LAMP SWITCH

11915

BASE ASSEMBLY SEEN FROM BOTTOM

FOR WIRING

PAGE E3

TERM. STRIP

BELLX*HOWELL CO.
CHICAGO,

Us.A.

FILMOSOUND
DEsSIGN

MODELS

138
A.B.CEED

SERVICE
DATA

DRAW
APVD L
L-29- 306




-

HiGH SPEED EEGULAT’OE

LOW SPEED REGULATOR

——

Y

e e e e e e e e . o . e . e —— . T e e e s s 2o e w2 &

PAGE E 4

| BLACKWITH RED DOT
L] |
B /:/ BLACK
il | WHITE W)TH REDDOT
- | SPEED CONTROL. SWITCH
I
MOTOR P ! TERM.STRIP
1] __(L | LINE SOCKET
.o a1
| Ly i
)07 Oq1 |
: oli! H
[feimeaTe: |_RED
MOTOR RES. : ! [ L_orance
s8lo ; } | GREEN
- ! YELLOW
] [}
TERM. BOX ! i :/Y—E‘-‘*OW
) U —— - === A | _BLACK
,’—o—r.:"{p—(-——-——— /;//’ A+ gLACK WITH
(3 ] 1
| 1&S 5 ///// | WHITE WITH
UNE SWITCH _— ] o //ed-é =
YT | “E g}: 6‘40?0/’6/,0/& 1 RED DOT
LAMP SWITCH (1] | === 31—\!1—\'—{-4‘.1,.3:.'(_71‘4_\\ i
11915 [ - I R . \TEKM.STR\P
| 1K <o i it |
CONDENSE R bl RN | U ==y gy || S g !
10447 L Ola O !
T S | |
Hiiia |
\ )
\
REVERSE SWITCH >F = — = e e e e e e e e e e g
11914

BASE ASSEMBLY SEEW FROM BOTTOM

FOR W\R\NG

BELL&HOWELL CO.

CHICAGO, U.S.A.

FILMOSQUND

DESIGN 38
MODELS-F-GJ & <

SUPERSEDES MOD.AB(s0

SELRVICE
DATA |4-

DRAW

APVD wsfo,
12-37




o e -

AN

~———

HIGH SPEED REGULATOR N\

LOW SPEED REGULATOR

!
[
!
|

GREEN
! RED
I BLUE
L /;/:I;( WITH RED DOT
|
ne BLAC
p |  WHITE WITH RED DOT
< x
P | SPEED CONTROL SWITCH
» ' Al 12952
MOTOR ' /// | {  te ’
il 5 I :
{————61 1%y 08 o A
| e LA | F'.L r4
| ! N7 |
| oloy! o l®) Q,\ ﬂ:::t__%duzeo
1| TERM. STRIP / N
! O i \\ | RED
OR RES. : | T GREEN.
1
5810 , = | oranGe
1
PILOT : i A YELLOW YELLOW
LIGHT =z T / = YELLOW
b= /

\ \ e Z P 2 : BLACK
e 2t 1 = T
prn /4 WHITE-RED DOT

TERM. BOX ! oo | ////
y TERM. STRIP
{ / 4S_Orel o o /

LINE SWITCH /;/

PAGE ES

12867

LAMP SWITCH

11915

CONDENSER

10447

REVERSE SWITCH

1914

BASE ASSEMBLY SEEN FROM BOTTOM

FOR WIRING

BELL & HOWELL CO.

CHICAGO USA,

FILMO SQUND
DESIGN 138
MODELSH-l: M2

SUPERSEDPES MOD. E.

SERVICE |ORAWN ASC
DATA |APRYD. W.sp.

i-3-38 |




Page E-6

DESIGN 138, BOOSTER AMPLIFIER NO. 0263k

GENERAL INFORMATION.

This awplifier was designed for use with the Design 138, Models A to L
Filmosound to increase the output. It provides an output stage of two 6F6
tubes in push-pull.

The amplifier is located in the speaker case, and may be exposed
by remcving the four knurled screws on the back grill of the case. To
remove the amplifier for servicing, remove the four -screws holding it in
the case, and cut off the eyelets holding the bottom cover plate.

The special speaker cable furnished with the booster amplifier con-
nects the 6F6 tube in the Design 138 amplifier as a triode, and supplies
110 voltg A.C. to the power tfansformer in the bcoster. Note that con-
densers ALOL, A501, A366, and ALOL supply the filfering for the Design
133 amplifier, as they replace the speaker field and the condenser pack
in the regular Design 138 speaker case. Resistors A298 and A333 provide
a stabilizing action and keep the volume down, to reduce extraneous noises.
The addition of the booster amplifier adds another stage of amplification
go the hum, hiss, and wicrophonic noises will be Increased. The tone
control Ak20, with shaft extending through the rear grill, allows the hiss
to be reduced by attenuating the high frequencies.

SPEAKER.

The speaker used with the booster is identical to that supplied with
the Design 120, Models E and F Filmosounds. They have a 6,850-ohm field
and 18-ohm voice coil. The tap supplies reduced voltage for the screen grids.

The speaker field is connected directly across the "B" supply of the
booster. Condenser ALOL provides sufficient filtering for the plate voltage.

Remember in servicing that there are voltages from two "B"
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supplies, one in the Design 138 émplifier and one in the booster amplifier.

The speaker cord should be very carefully checked for opené withiﬁ
the cord itself,

Voltage readings should be taken with the booster connected to the
corresponding amplifier. The power should be on.

Resistance readings should be taken with the power shut off.

All values are approximate.

The power output of this amplifier is 12 watts.
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DESIGN 138, MODELS M, M-2, and MA

GENERAL INFORMATION,

The amplifier for the 138-M series of Filmosounds uses a 6L6 tube
in the output and a 6F6 tube as the oscillator.

The voice coil impedance required is 1.8 ohms. The required plate
load impedance is L4000 chms. The power output is 8 watts.

The 6L6 tube operates on semi-Tixed bias and, if distortion is
noticed, the resistance A37h in thé trangformer high-voltage center tap

circuit should be checked.
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DESIGN 138, UTILITY, COMMERCTAL AND ACADEMY

(Amplifiers No. 03202, 03389, 03401, 03413, 03473, 03634, and 1263k)

GENERAL INFORMATICN.

The various mcdels of the Utility, Commercial, and Academy Filmo-

sounds are identified by the following method:

Utility Commercial Academy
138-R,-U, X 138-s,-v,-Y  138-T,-W,-2
Two cases Single case Two cases
12" gpeaker 8" apeaker 8" speaker

Several different amplifiers were used in these models. Bell &
Howell keeps a very accurate record of the type of amplifier used with
every Filmosound serial number. Under no circumstances should they be
changed to another type. Amplifiers may be identified by the numbers
appearing on the front of the chassis to the left of the control pansl
or by a small plate attached to the bottom plate of amplifier. When
replacing the amplifier bhottom plate, place a small amount of Dupont
household or General Electric glyptol cement on the screw threads. This
will prevent the screws from working loose.

All amplifiers of this series use 6V6 tubes connected in push-pull
and deliver 12 watts of undistorted power,

SPEAKER.

While the circuits vary somewhat, speakers are all interchangeable

for testing purposes. The relay used in the later ones is only for dis-

charging the filter condensers.
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DESIGN 138, AMPLIFIER NO, 03202

GENERAL INFORMATION.

This amplifier uses a 6F6 tube as an oscillator. The speaker
is different from the rest of these models, having a 50M, 10-watt
resistor, part No. 1132L, in the circuit. No relay is used.

Note that inverse feedback is used and that the tone control is

in the input circuit of one of the output Tudes.
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DESIGN 138, AMPLIFIER NO., 03389

GENERAL INFORMATION.

Many of these amplifiers became unstable after being in use for
some time. Therefore, the following changes wust be made whenever an
amplifier wired like the diagram on page E-14 is encountered. A 7,000-
10,000-0hm, 1/2-watt resistor should be inserted between the oscillator
grid leak condenser combination and the tube grid or oscillator coil
lead. The 70M screen resistor should be changed to a 30M, 1/2-watt
resistor, A-170, and the bypass condenser should be disconnected and
taped. Do not clip the lead at the condenser. Resistors A7h and A67
in the photocell and 6J7 grid circuit should be transposed. When re-
installing resistor A-67, mount it with very short leads and place close
to the coupling condenser A384. If amplifier is microphenic, move the
condenser resistor combination slightly by means of a ﬁhin screw driver
placed thru one of the bottom plate holes. Install a 50M, l-watt re-
sistor, A336, across the ou%side terminals of the photocell section of
the volume control. The series feed resistor A3L9 (275M) should be
changed to resistor ALO43, 100M, 1/2-watt. The voltage at the Junction
point of the control and resistor should be between 100 and 120 volts.
If the voltage is too high or too low, change the 100M resistor to one
of lower or hipgher value. Do not remove original resistor from terminal
strip. Lay new resistor in chassis close to the bottom plate stud,
connecting it to the opposite end of original resistor whick fed Ak28.
Change microphone control A20.

The majority of these amplifisrs have already been changed and are

usually warked with a dot of red paint on one of the base plate rivets.
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DESIGN 138, AMPLIFTER NO. 03401

CENERAL INFORMATTION.

Faillure of exciter lamp to operate may be due to shorted turns
in ogcillator coil. If tubes are known to be gocd and all voltages
are correct then change coil.

When the exciter lamp voltage is excessive, remove the No. A337
screen resistor. Replace it with a 30M resistor No. Al70 and gisconnect
the by-pass condenser lead. Tape up. Do not clip off at condenser

bank.
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DESIGN 138, AMPLIFIERS NO. 03413, 03473, 03634, and 1263k

GENERAL INFORMATION,

All of the above amplifiers are very much alike, the main dif-
ference being in the tone control circuits.

Low volume may be caused by a shorted section in condenser A37
and leaking between sections of condenser A38. The latter will
usually becouwe very hot when it is not in satisfactory ccndition.
Fading of volume can als~ be caused by thils confenger.

NOTE

The 03634 and 12634 amplifiers use a 6SCT7
phase inverter tube rather than the 6N7 tube.
The two tubes are not interchangeable.

Metal 6V6 tubes may be used thruout although a glass 6VEGT tube
will usually be found in the oscillator socket. OVEGT tubes may be used
exclusively but it will be necessary to install grounded metal shields
on the tubes in the outpult sockets.

The 03413 amplifier is a 25-cycle amplifier. There are three geries
of them -- all bearing the sawe part number. The first series followed
the 03401 circuit, the second the 03473 circuit and the third the 12634

circuit. Diagrams of the first two circuits are shown.
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SECTION G

DESIGN 142, MODEL A

GENERAL INFORMATTON.

This amplifier used G6FCG tubes in the output. Note that the 6F8G
tube 1s cascade ovnerated, and not phase inverted. The power output
is approximetely 15 watis. Do not substitute metal for glass 6FG tubes.
Use only 2-ampere fuses.

If the exciter lamp life is short -end if the line voltage is not
over 117 volts, a change should be made in the oscillator tube wiring.
The .003 MFD mica condenser, A-6l, which tunes the oscillator is changed
to a .001 MFD mica condensew,. AGOE., The 3000-ohms screen resistor ALLO
is changed to a 5000-ohms, l-watt resistor A293; the 1000-ohms resistor
A368 is changed to a 5000-ohm, l-watt resistor A293; and the 1000-ohm
resigtor A368 is changed to a 4000-ohm, 10-watt resistor A373. Resistor
A368 is usually found mounted on the oscillator coil terminal on the end
rlates. Lay resistor A-293 againat the oscillator tube socket terminals
and connect it to terminals 4 and 6. Resistor A60L4 is then laid beside
reaistor A-293 and is connected to terminals 3 & 6.

In cases of high line voltage and where the rectifier tube arcs
over and results in fuse blowing, a 150-ohm, 1l0-watt resistor can be
connected in geries with the output of the rectifisr. Be sure it is
connected between the rectifier and first filter condenser. A convenient
location for the resistor is in back of the speaker receptacle.

All speaker cables do not have terminals 9 and 10 strapped together

in the male plugs. Be sure to do this.
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DESIGN 142, MODEL B

GENERAL TNFORMATTON,

This amplifier as well as the Model C and D amplifiers differs from
all other Filmosound amplifiers in that two of the tubes have their
filaments energized by some of the current flowing in the 6L6 output
tubes bias circuilt. Consecuently, if one of the output tubes is bad
it will upset the entire circuit.

The fuse used is a 3-ampere, type 34G.

The 142B & BB (25-cycle) amplifiers were made in two series, The
difference was in the tone contrcl circuit.

The power output is 25 watts.
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DESIGN 142, MODEL C

GENERAL INFORMATION.

Awplifiers beginning with serial number 100901 do not have provisions
for connecting a booster amplifier.

The three 12-volt tube filaments are series operated from the
6L6 tubes' cathode circuit.

The fuse used is a 3-awpere, type 34G.

The power output is 25 watta.
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DESIGN 156, ALL MODELS

GENERAL INFORMATION,

Amplifiers part #1281k, 12815, 13728, and 13517 use an electrodynamic
gsreaker. The field consigts of two windings. The 19000-ohm winding is
acrons the B Power supply and the 4000-chm winding feeds the ocscillator.
Should the latter winding short out it will cause excessive exciter lamp
voltage. Should the 19000-chm winding open up the field will not be
properly energized, causing the volume to be low.

While the base pins ana connection arve alike, the 5Z4 and 5Y3GT

rectifiers gre not interchangsable in these amplifiers. Use the one
" )

indicated on the drawing.

. A11 projectors using these amplifiers are equipped with a remote
volume control jack. The con rol consists of a series rheostat connected
into the exciter lamp circuit. The plug and Jack are undersized phone
type so that a microphone may not be accidentally connected to the circuit.

The special A. C. receptacle on the amplifiers is for connecting a
polarity changer to a lower voltags tav on the power transformer in ad-
dition to making the regular line connection to the amplifier transformer.

Amplifiers part #1281k, 12815, 13728 have two input circuits in
addition to film. The micrcphone input has a volume control while the
phonograph input does not.

All Desisn 156 amplifiers deliver 12 watts of power.



DESICN 156, AMPLIFTER NO, 1281k

Two series of these amplifiers were manufactured. The difference was
in the tone control circuits. The first series used one variable con-
trol and two ewitches. Th=se switches shifted the frequency characterig-
tics of the variable control civeuit. The second gseries had two separate

variable contirols.
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DESIGN 156, AMPLIFIFR NO. 13728

This amplifier is very similar to the 12814,
It uses a 5Y3 GT rectifier and the voltages are correspondingly
lower on many of the tube elements. Glass-type tubes are uged through-

out but the equivalent metal type may be substituted.
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DESIGN 156, AMPLIFIER NO. 13817

This amplifier ig used in all Model 156-V Fiilmosounds.

The circvite are considerably different from the preceding amplifiers
of this design. Note that the gain contrcl is in the second tube orid
cirenit. There is but one exbternal inpubt. Do not confuse Jack A15L6,

1ich is a Jack switch located within the awnlifier, with an input Jack.
o 2

W
It is operated by means of an insulated rod ALSLY when a micr ophone or
phonograph is plugged into the input jack A15L3. The purpose of the

gwitch Jack is to short out the exciter lamu. Contacts ave normal 1y cper.
There 1s no contrecl cn the exciter lamp or P.H. voltage.
In cases of poor tone quality and Ingtability, check choke, part
nomber AL529. TFart has the appearance of a metal-encased Tixed condenger.
In the event that this amplifisr lies idle Ffor indefinite periods or
1s used under high huwidity conditions, *the photocell and associated cir-
cuits should be rewired as rer amplifier, par’s nuuber 14027, vevised page
H-16. See Ceneral Service Bulletin F-20.

Note especially that new parh Al911, 2L0M resistor does not connect

to ground but runs to the outout tube cathodes
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IGIT 156 AND 179, AMPLIFIER NO, 14027
fier serial nuwber 100000 to 109003)

DES
(A‘L; 11

These amplifiers are similar to amplifier No. 13817. They use a
vermanent-magnet tyce of dynamic sneaker.

In the event that these amplifiers lie idle for indefinite periods,
hich may cause the volume to be low, the photocell and associated circuits
should be rewired as per General Service Bulletin F-20.

These three amplifiers are very similar. Note tha tﬁe plate filter
on output tubes is used only on the first of the series.

Some of these amplifiers may have the filament center tap connected
to the cutput tube cathedes instead of direct to ground. Thig is to reduce

hum which wmay be encountered when using certain makes of tubes.
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DESTGN 179, AMPLIFIER NO. 14027 (Revised)
(4mplifier serial numbers 109003 to 110002, ard 114003 and up)

Several changes have been made in this amplifisr ag compared to
other 14027 types. The volume control value 1s different. Moat notable
of all is the complete change in method of tone control. Note also that
the filament winding center tap dces not run to ground but is connected

to the output tube cathedes. This brings all heaters above ground, the

purpose of which is to reduce hum when certain makes of tubes ars used.
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PLIFIER NO. 05311

DESIGN 17¢,

This amplifier is s rather radical departure from any pest Bell
& Howell eamplifier., It is not an AC=DC amplifier.

the power-output is 10 watts maximunm - 8 watts minimum

In order to reduce weight, the power transformer has been elimi-
nated.

Two selenium dry disc rectifiers connected in =a voltage doubler
circult supply the high voltage DC for ths tubes.
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Tube filaments are series cornnected

The sound-silent switch partially shorts the exciter
lamp when operating prog@ctor at silent speed.
An isol tht phono-microphone input

circuit.

A 1 mf'd conden part 717030, is connscted from line to chassis
to reduce motor the event of shock complaint, the conden-
ser should be however, reduce the amplifisr
noulded plastic or moetal encased,

sed by a demaged

ir 0150, stati
over, part F06543,
r 5 to covar.

are usually ¢
blow against the
cannot be rapair@d except at the
ssted that each dService Statio i
stock. the damagod cover may bs returned for repair.

A loose PEC s
locking ring to chassis.
& &

Loss of volume (sudden) and sometimes noise are usually cause
slectrolytic condenscr (“ear) h«?lnb been hit, so that grounding ring
on condenser is loose. NS e d

2BL6G

Low volume is usually corrected by chang
tubes.
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s |1 Bl ool qpeees L NOT INGLUDED W AMPLIFIER CHASSIS N aees T max!
3 : {19560 19315 19315 ‘f‘ | a0 s Vioz
o > 3 z{ ————— |  ccean o PROJECTOR LAMP |
Y
¢ 434 u | L . |
p 1] g S 3 e PROJECTOR LAME |
©° > o o | LINE SWITCH SWITER - \1373 : 17461 e
1373
‘____w !  WHITE - BLACK o WHITE - BROWN [ 465 __\taes
| y [ [k~
17017 | vt . | Lo [ vereses 21:;|§ | 14ea — \laca
22140} F==x - T
NOTE: ALL VOLTAGES MEADSURED WITH ‘ 1 , Traes =1 = ‘7460 S \4eo
METER WITH W MEGOHT INPUT. 2 S
|os 288 S | e e
g PALOT LAMP : | N 7 \1463 Ok 1463
| § WHITE -BROWN ) | N FAG
O l A} \FWD.  \ow |
AR | \1448
l REV. \\056 al >
I _J L o5%75 lu!, l E’<
I WHITE BROWN- | g 2Z\2S6
(32872
I_ __________ — 7T ¢ 3 | 11439 E>‘
100.0. : &::zér/Z:?EEh
O O | L I
| 1
—— DOTTED CIRCUITS OF OSCILLATOR REMOVED : SWENT [
TUBE LRYOUT AFTER J SERIES. 503 i
5 AMPLIFIERS HAVE C2-CS IN SAME CAN ¥26919, | __5{;4“:_/(.____ | 1438
5 AMPLIFIERS HAVE CG DUAL S0, %26918. ! ' [ 2 25 eee3
| 1 1 6" 9PEAKER " SPEAKER
T AMPLIFIERS HAVE 10 K ,¥*1930% CHANGED -—'e s | 25 TO 60 CYCLES
WIRE COLOR CODE TO 1BK, #19465. i N (
WHITE GROUND | BLUE PLATE USED IN PROJECTORS ABOVE SERIAL*A8000.) i} R I Bell & Howell Co. Chicago USA.
300 A
YELLOW CATHCDE | BROWN SCREEN ! I IOW. AMPLIFIER WIRING DIAERAM
R B+ [ BLACK AC | EXCITER | &' e FOR DESIGNS 285 PART “07138 H»U
" SPEAKER
= - - o S = DATE 3-27.53| SERVICE |DRAWN 2¢f
GREEN GRID | WHITE & BLAGCK B-~ DATA APVD




M-I

STAGE GAINS

33X 10%
; l l l 1 T X o0MeD 21788 X %
]
. o
2 2 _]_ - l L8V 22K
| MEG. Sg B2 005 MFD. A
U_.__Lngzc)s &5 D& 1191 T ® @ V3-128¢3
O] N
19505 © = = §i > & 2 eestt
bLC. 930 8 3 1 VZ2-12AX1 -
=.C. . 22511 02 MED.
21192 " - ' 190 V. &y —{Hses Yo _OHM
. }B K ojgl%m D X ™ 4 = | = SINGLE
2I0MME
@ 5825823 21199 = | 92 MED, U5-6V6 GT
17081 83 OIMED| 230K - 39oMMRT L 1126824 44
> B 21193 8 _OHM
(06110) 2l o >l 21186 3 L/ xd “DUAL
® © = 27788 XS5 X 2<3 DuaL
& _ - 1.3V Q0IMFD. G2 = 2 ¥So
Se S = <
8‘; =0 o REAR SCGTION 5 8
: N 32 “ ) S P VA-GVoGT QUTPUT
8J= X XL 5 s o 9 Yol o X i‘; Il X o o V.V TDANSE(
g3 \ 532833 || S £X2% Px2828 IFITI2E 832 %32 TRANSEORMER
g 2 T T 23230 _J <583 2 LS: Ra [v2272 = 2 222 27165
=2l - - ~ & - - - - - S
] | { oM
ne an TO‘NE Lones = - e
15MED o = - 10
\SMFDTLA 180V K T4 240V 21113 K 280V
2 MED R 19308
20431 | IMEG 47K 0 NE-2 10K 1W. ]
® PRRRN 15 MFD. 23
_ 1925315560 \\_/[\ L ER WITH * 28019 55 1056 ol
8VDG(teV) 680K VINYL TUBING =
217131
POWER TRANSFORMER V7-5Y3 6T 1060 a 1w 15y
27764 - RED 15350
240 AREXS
348V
RED-YELLOW ,MN\'} it Y GREEN DOT
=D-YI: 4 (=] = ==
BLACK 5000 == aomep *SP 20 MFD. % 1500 o 2
21198 OSCILLATOR L) 28038
L o RED COIL 6129T4™ _J B
1V, v = *JIACK < >
60~ ELLow SET_R40 TO 325 V.D.G. S aoes 5
20144 5V. AT PIN 4 OF V4 ~
— 4o > YELLOW —_— \
1A SLO- - s 280
L. BLACK * on X ToREN °ES 20MFD. 0082
SW. ON TONE G004 063 21118
CONTROL .3V L 5a § 21719
4 —_GREEN My, | i
_ﬁg SET R37 TO3.80V = —
____________________________________ ] p V2 R.F. NO-SIGNAL
- 4 28088
I
: [ vesaz : ’ ‘—CQ—"‘”
PROJECTOR LAMP |
: | — QuEgE va «
PROJECTOR LAMP | NOTE:
I LINE SWITCH SWITCH - 17373 | »——(\—4 V5 ALL RESISTORS Yz WATT UNLESS OTHERWISE SPEGIFIED.
| 7373 | A - INDICATES CAPACITORS IN SAME CAN 27775.
| WHITE - BLACK o4 WHITE - BROWN l __m_lve D - INDICATES CAPACITORS IN SAME CAN 21776,
{ LAMP D.C.REFERENCE VOLTAGES MEASURED WITH A V.T.VM
| x 23292 -033 ZZ\Ad‘S ! FROM SOURCE TO GROUND AFTER SETTING R37 & R 40
5] 27432 hOE— o = | UNDER FOLLOWING GONDITIONS:
| a4 17324 w ™ | ;
< b4 LINE VOLTAGE (17 V.A.G. 60~
I a E | VOLUME CONTROL - MAX.
| ' = TONE CONTROL - NORMAL
= e ADING LT z \Q\ : OUTPUT LOAD -16 OUM / T
I3 WHITE - BROWN ) 0SCILLATOR LOAD -5 OHM N.1. / \
| 2 | INPUT -NO SIGNAL 27998 28035
| REV. 11056 I @ GAIN MEASUREMENTS - | Ke. 8" SPLAKGR 12" SPEAKER
’ |
I
| L T°55v33ng- BROWN - RED | @
| 21l MOTOR RESISTOR | @
I 13982 |
' S ! TUBE LAYOUT
| NOT INCLUDED IN AMPLIFIER CHASSIS SILENT |
| e S 60 CYCLES
SOUND ! WIRE COLOR CODE
| —(><}—/|(.— | .
| 279204 | GROUND BLAGK | CATHODE YELLOW Bell & Howell Co. Chicago U.S.A.
[ AMPLIFICR SILENT- SounD b | FILAMENTS BROWN| CONTROL GRIDS GREEN 15 W. AMPLIFIER WIRING DIAGRAM
| WITCH-0888
| CONNECTOR == e | P RED | PLATE BLUE FOR DESIGNS 385 (08855)
L AMP DATE 11 SERVICE DRAWN a2eZ
———————————————————————————————————— SCREEN GRIDS ORANGE | AC GRAY -10-55 DATA APVD. © -




M-2

STAGE GAINS
9X 33X 10X
X X A X X 270 MM, X X
Ll 32 l l 1 1 l ‘ 27799
| 2 3 - 1.8V X
T FSD Aoosmco.:[ VW
) | £ 21191 S 3) V3 - 128X 22
Stor 4o 22 22511
1 = : 2 O A S 232084
P.CC. 930 ! i x > ) 25 01 MED.
: : X o & ; Dyl ——*—\[ & OHM
| 25824
: : 4 Q _02‘,‘“ 28059
- || .O\ MED.
| 32083 | R e ¥5-6V6 6T
(c};g:;) : 5 S| > ! ?;osnzv? 9 : ALY ~ 8 oHM
L ' > o R x ' v
, { A& B L | 238 T <33 (233 x O cesss so
, \ ! Y e 322 = "SR [2<SS e SPEAKER CABLE
( X :[; \}4 X N = < BLACK
I [
! j 13 b — 3 2 <) « | P VA 0VeGT OUTDUT
1 - iy o~ e —_—
e I E ] Lo gt glags e
135 B 331938 €2 TRS 1E B3R V83T TR 8 32088
b= 3 S ST e ™ 1
| & ‘4 L_gfer— | I 26058
_— ] ) . e { 1954 X | ! x
32082 l ;: ISMFD= A TONG T ! e
.').1:\:; ISMFDr—T—\“’ iBov . 41K Ti 240V _'ﬁ%’l'l’n 1o0x 280V ! <
1 eseo 29657 s
IME 2MED o
'v\-/%/\, 20431 | NE-2 10K 1w ]
¢ < 27111 15 MED.
19263 82 VOoEew) COVER WITH *28019 o 11056 L)
VDG(*oV VINYL TUBING =
\9293
POWER TRANSFORMER RED VIs5Y3 6T 10000 | W 325 V.
27764 > 12350 9
R 40 27783
WAA- 238.Y
RED-YELLOW =T s GREEN DOT
BLACK o Soon "T° 40MED S 20 MED. 15000 2 Ww.
ow. ogcu_L_gT%% 27782 ) 28008
L RED 27798 COIL 612914 r
v YC = > ]
0~ ELLOW $ET R40O To 325 Vv.D.C. ‘,Q
sen4a oV YELLOW AT FIN 4 OF V4 N 430260
— \25 BWPS.51 0- BLO o S . 29
L. Biack g oo X BTN S5 20MFD.
SW. ON TONE GO4 063 21718 r
CONTROL 63V il , p
4 —GRECN My,
SET R37 TO3l0V. L ; |
--—(—,\QWZ R.F._NO-SIGNAL N
i il T — WHITE DOT 2608
TERW. LAYOUT 28587 EXCITER LAWMD ]‘_@ "
»'N 32052 ) IN 32095 fin
= \-c R ew. | [¥Foix LM va
T 09100 1T 21904 | NOTE: :
,\@c ]<>—J L 2¢vs ALL RESISTORS Y2 WATT UNLESS OTHERWISE SPEGIFIED.
RAMP. :0NNE¢-T0§ A - INDICATES CAPACITORS IN SAME CAN 27775.
B a2 L. . /) -50. —‘A—IVG O - INDICATES CAPACITORS IN SAME CAN 21776.
——\C( : o SPhiegeet D.C.REFERENCE VOLTAGES MEASURED WITH A V.T. VM
gy 7 | FROM SOURCE TO GROUND AFTER SETTING R 37 £R40
| UNDER FOLLOWING CONDITIONS:
o0z2l | LING VOLTAGE (17 V.A.C. 60~
| VOLUME CONTROL - MAX.
BL. TONE CONTROL - NORMAL
Y Fwo.l | 10 K. | OUTPUT LOAD - 8 OUM
k ) L - \\056 | OSCILLATOR LOAD -5 OHM N.1.
—— g _[ | INPUT -NO SIGNAL S5°X 1" avAaL 28035
1 \ | GAIN MEASUREMENTS - | Kc. SPEAKER 12* SPELAKER
FRAME = FwW D~ REV. SW. £30248
TO AMPE : 010218 | . 4
o AME- 0945} | $X7 OvAL —"‘uup
'V - : 2_. | @ SPEAKER L]
E: < 43024
. F—bv-‘—; o : TUBE LAYOUT . I | 420260
( =R SHIELO 1.
00222 “”\\{ CAPACITOR 50-60 CYCLES
: [} R z.g‘vzm:( SWTEH WIRE COLOR CODE 4.0 MFD.
O THREADING LAMP 320S5e¢ ' 4303 .
: ' [erounD BLACK | GATHODE YELLOW = Bell & Howell Co. Chicago U.S.A.
PROJ. Lame . | FiLamMenTs BROWN| CONTROL GRIDS GREEN 3" SPEAKER /S W. AMPLIFIER WIRING DIAGRAM
PROI. WIRANG | 5 RED | PLATE BLUE 430312 FOR DES\GNS 385K, 399KfAY (08855-AA)
DES\GNS 385K & 399-K NOT INCLUDED N AMPLIFIER CHASSIS | — DATE 3-26-59| SERVICE DRAWN N.VB,
| SCREEN GRIDS ORANGE | AC GRAY DATA APVD., #&J




N_

STAGE GAINS
9X 33X 10X < X
X X 270 MMFD
T 1 1 l 1 J l 27799 —
1
! ) 1.8V 8 X
2 e Y
— w:oe1y 5 gL oz e
e ) 20982 g o i 22517
19505% & = adl > X 22084
P.EC. 930 8&r/,! VLR etwe
EC. \ 22511 0 . a
~ 2 \ - 190 V. i : GRZEN © V] & OHM
e ! 28059%
25823 [joimESR. 1 V5-6V6 GT
L [l 1
et : R J»—.ST MED| 220K \ESOSMQM‘}F — : ! 12144
(09850) e > 1678 U323 @ 2 08985 SO°
L ro--d o) @ = r%ﬁ T x ol oI SPERAKER CABLE
( e w ! A i Z 55 BLACK
I '3 3 3 | ! 3
1 —
| 12 b e— 3 §q <« . I : P VA-6VoEGT QUTPVT
[ \ xd % T 0Se NS % I 12144 TRANSFORMER
b 5 ozl i 2% 8 i x2 858 12930 5 ¢ 13 | DG 320886 X
l (o] o %S i ” = oS =S o o :9 I \
! - - 3~ |! ! \ 1 | 0 Op
] 1 et 7 O S | <3| zeote
—_— - ce3B | - 1 = 1
3082 SUEDES o TONE T 10K ! 23 ® ©
Tean MU lBov o AN T+ | zeoy - T1nTe ¢80 N ; e ‘ab(
o e 19560 ¥ 22657
Y 70431 NG-2 u
@ Y 2111
19293 19293 .
COVER WITH *28019 X X
82 VDG (teV) VINYL TUBING
\9293
POWLR TRANSFORMER o VI1-5Y36T 2205 IW 307 V.
— aszoset - RE 19350 AN,
32086
30 V.
RED-YELLOW i o GREEN DOT 17195 X
BLACK 2 40MFD 7 20MED. 3000 5W L
T OSCILLATO 32085 28098
RED COIL 612914 _J - M
‘ég\r/\, YELLOW = < >
20744 A 28058 5
— YELLOW N 430260
25 AWMPS. g 0- BLO >l aC
BLACK 00n X —CBEoN n S 20MED.
SW. ON TONE G044 063 211718 )
CONTROL 1 @ YELLOW DOT
) GREGN M
X Vi @ 3
Saa) - 5 -
Pve WHITE DOT 2808
L e e e
TERW. LAYOUT SEXC\TER LAWe f é &‘-V:;
/N 32052 i | A
-c V4
! i o200 \N 32095 21904 | -
= U,\ c[:’ —e—{[ = |>—m—< V5 ALL RESISTORS Y2 WATT UNLESS OTHERWISE SPECIFIED.
&) B_N_PM' A\ B - INDICATES CAPACITORS IN SAME CAN 27775.
V6 D - INDICATES CAPACITORS IN SAME CAN 27776.
= =2 %S—%ﬁ% | D.C. REFCRENCE VOLTAGES MEASURED WITH A V.T. VM
Py 7 - | FROM SOURCE TO GROUND
| UNDER FOLLOWING CONDITIONS:
o022l | LINE VOLTAGE 117 V.A.C. 60~
| VOLUME CONTROL - MAX.
— BL./ TONE CONTROL - NORMAL
[ | OUTPUT LOAD - 8 OHM
\ ] S | 0SCILLATOR LOAD -5 OHM N.1.
INPUT -NO SIGNAL 5"X 1" ovaL 28035
- __L 'l @ GAIN MEASUREMENTS - | Kc. SPEAKER 12° SPEAKER
FRAME =~ | 430248
| Q)
H— = e\ PO
To AWP, {___—_—.-'j;- \\ :
— gt | TUBE LAYOUT
Tl Cgm S~ I
< 60 CYCLES
Mo_zz_s R.OTARY m WIRE COLOR GODE
2EosE ' [ eround BLACK | CATHODE YELLow Bell & Howell Co. Chicago U.S.A.
PROJ. Lane : FILAMENTS BROWN| CONTROL GRIDS GREEN 10 W. AMPLIFIER WIRING DIAGRAM
FOR DES\GNS 284-a & 398-A (0\0214)
. N
:Réess\e.\x{q\g{\aac:-k & 398-A : Bt RED | PLATE BLUE DATE 1-26-59| SERVICE [DRAWN Nve.
| SCREEN GRIDS ORANGE | AC GRAY DATA APVD. £&J




P-3A

¢l tov(tav)
35/16
R2 R3 Rl
33898 18K 18K 30V, 3900 4OV,
n N o S e, W
| c9
‘ 3900 36315 31739 31739 31739 31739 .02 3ras
it
1
31749 cs cs 37325
PRE-AMP 3i727 3i727
27 9oV il
B+T05 1 [90V. 6ll3v. FIN-7
C2 2\;‘2 7 : RI8
K —L_ 12AX L
Sr-f-ao—- 1@ 2 —— 7 220K b
3 TO 4 ~-- P
‘ 34840
¥ 22577 RI9 ST-6
a SHIELD - 3 ) I50n2w ! V3
elree e || TSm0 | ' 55 | |
(AMP B-) gov. 37323 13V 820~IW FIN-5
: [
e 35/25C1
B cle RI3 "RIS RI7 va |31729
3722 .02 1800 2:3300 a7ox ¢—{][—9 25cs T0 16~
31747 < 31741 31740 37324 1|l 31721 cl2 INTERNAL
N 25824 H £ ﬁ.",’“ SPK.8 EXTER.
I so00k o ) N SPK. JACK IN
i 31722 GREEN 34840 5 PROJECTOR
cio 6
02 ST-4
325 31715 )
3732
- &9%'&_ — . (OUTPUT TRANS.)
CONTROL X 707200 = A
+ Q c7 RI6 3
31716 ca R9 RIO <| L O MME TOoK 31716
10/12 1800 < 470K a g
8- i L 3731 T 31747 O 31740 3735 | 3739 '
© - ¢ g
: 20025353 A )
TO AMPLIFIER & 3716 )
BOTTOM PLATE 130 V. 150 V.
34810
750 ' R 8l w25 PRE -AMPLIFIER
7000 5W 34811 10~5W
0SC. coIL R23 :
a IK IW r—/\/\/\,—-—o—-—K} TO TO SILICON
- e 5 ool AAA @70 2L1 0F LINE s, PHOTOCELL
-4 ~-- 5-ST 4 ———
2 31720 4 _a 2 1
u =14V, 5 5 3 3 3 @®
= 3.5v(10.3v) 4 1] v5 t s TO I00.25RES
S Tca 25¢5 =3 g5150 9 9414 - ' Bl ra2 RED 30
5 — 3 220MME 31721 3717 Vi vz V3 V4 Vs 3.9k 56K
e ___ * .
o SO Iaa4ze
? & 2 @ < /. >
B- IS NOT PROJECTOR GROUND. o 0 31722
< DENOTES PROJECTOR GROUND. LTINEZ?W n";H SPeT ON u:& 2sc v\?‘:‘_CH
VOLTAGE MEASURED TO B- NO SIGNAL INPUT 120 VOLT 60 LINE. VOL. CONTROL
/\ DENOTES CAPACITOR COMPONENTS IN SAME CAN (3I716) 10 TermlisTRIP
09877(AcC LINE) < ﬁ%?(
36009
BELL & HOWELL CO-CHICAGO,US.A.
=] CI9
50MF/3V
AMPLIFIER WIRING DIAGRAM
NOTE: Amplifier component changes were made (SILICON CELL) * +l(
on Ser. No. 12464 to 15199 projectors and DES.500 SERIES FILMOSOUNDS o 35697
on projectors above Ser. No. 22201 = 5
DATE SERVICE | DRAWN LAZ (TO B+)
6-15-64 DATA APPVD. €6/ TO RC.B. AMP
.




P-3C

PRE-AMPLIFIER
r

AMPLIFIER BOARD (011207)

‘ !TT -AMPLIFIER BOARD (Qi2on) ___________
] [ AMPB- 1
- IPRE-AMP B+! | — |
snLcoLrT—rTo[TocELL _?_© \ j i
— ;
;- DENOTES PROJECTOR FRAME GROUND —l_u :
™ L 0047 MFD. ! ! w
- sreen [ | g N SOLDER
2 WHITE | SPEAKERACK g ®
BLACK-RED ~ : © CAPACITOR RED
L/ wremock | - —-—— | VOLUMEK_ W pior i (31266)
SWITCH 4L nzﬂ RED BLK. | | CONTROL b ] SELECTOR
+ |3o-l]|56 200 : SWITCH i B SWITCH
MFD. @ | {" © (011180)
CTTTY i =J l
’ :OTOR :'F:‘%JT’F‘ER ﬁ:‘: i RED #20
RELAY proL L— MOTOR 2 O
SPEAKER RELAY \
o o GREEN
(36520) BLACK #16 A ® A
REV. OFF ;%qrvééno b / YELLOW
‘ ®
m‘;a@ @ s aé ORANGE”"
d @ @ LAMP L2 | - N
/ YELLOW BLUE
/ / CLUTCH SOLENOID
/ i (oI162) oy . AMPLIFIER ASSEM.
A — A — A MOTOR (011207)
BELOW THIS LINE Sorrer (3 cLuTen )
DIAGRAM APPLIES‘ sHuTTE - - STILL E | 4 RESISTOR
TO PROJECTORS - 0 o (31939)
WITH STILL PICTURE — — -
CONTROL. —g M /.® PROJECTOR BLACK WI
- N < PRE-AMPLIFIER FIRE LAMP N H L X
(011240) (OU206) ADAPTER
SHUTTER YELLOW
SOLENOID ~ /(32100)
BLK (o113) — ~
— g Ve
O IE I
2 N2 - A
SPEAKER 4 ) BLK-GRN
©9810) | ! 3 B AMPLIFIER
_ ) / 2 PILOT LIGHT
T 2A c # (430076)
7 4
EXCITER RED z
LAMP SWITCH < §
(348\84) \ | (31940) ‘ B]\ADAPTER ®
WHITE | (32099) «
] TO PIN #I % 34795 g SOCKET
WHITE -
g TO PN *4—]|| | —) a / (09823)
NOTE: FILMOSOUND WITH STILL ! TERMINAL ASS'Y. SOCKET [ BLACK
PICTURE CONTROL (09877) (30707) WHITE \\
o o (¢ (r
1. Solid Leads in Diagram * llo Ve
w SILICON € ol a
2, Addition of Followi : EE,.L.;“) 5 I {leo | _WHITE GREEN #20
B ition ot Following: g WHITE #20 w Sw-1 VOLUME
s Ol4 / S || |conTRoL swiTcH 78
Selector Switch 011180 8 r— —— L ). ]
Fire Shutter Solenoid 011163 @ I L[ T2 T 3 g WHITE_ORANGE
Clutch Solenoid 011162 & [[ wHiTE =8 i | 2\ N= ) BLUE* 20
Adaptor 32100 = — YR\ N
Insulator 34795 _ ) L U EXTERNAL SPEAKER
= — ) JACK Ass'Y.
7/ — ) | (09935)
\ liL' J
A C N
Pr0|ecfo.rs with a.mphf!er and preamplifier solder @ PROJECTOR FRAME GROUND \— = BELL & HOWELL CO.-CHICAGO,US.A.
connections are in serial number group 11201 to GREEN WHITE *i6 ]
15199 and above serial number 16577 WHITE Sl =l PROJECTOR WIRING DIAGRAM
( ? FQ@ BLACK #20 AND SCHEMATIC (SILICON CELL)
PROJ. POWER CABLE/ BLACK DES. 500 SERIES FILMOSOUNDS
(09809) INTERLOCK SWITCH
ADATTER F;LUG & SLACK 16 ) (31684)
33438 +
==C GREEN 220 ) DATE SERVICE |DRAWN LAD.
6-15-64 DATA APPVD.%




