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INTRODUCTION

This manual has been prepared especlally for the Bell &
Howell Service Stations. It 1z assumed that the repair
man performing repairs has a thorough knowledge of sound
amplifiers and the operation of all Filmosounds, If the
repair.man is not familar with Filmosound operation, ref-

ercnce should be made to the Instruction Book and Manual

of Operation which accompanies each machine,
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SECTICN A

GEZNERAL INFORMATION

AMPLIFIERS,

Amplifier circuits are all cecnventional or adapitations of convan-
tionel tube cirvcuits. An oscillating vacuum tube supplies energy for
the exclier lamp. Frequencles range from 22KC to 100KC, depending on
the model. Volums is usually controlled at two places: first, by var-
ving the voltage on the oscillator tubo causing a change of oscillation
intenaity, and second, by varylng the voltage to the photocell. On
nlder models thils 1s accomplislied by one control which im placed in the
cathode circult of the oscillater tube. A lead from the cathcode side

nf this control connects to ons side of the vhotocell and the voltage
drop 1la used to neutraliée the voltaze on the oppesite slde of the photo-
cell when the control is in the minimuz position. rerofore, if the
two voltages are not equal the volume will nct ghut off couplcetely.
Another method is used on the later Design 135, Medel R and Design 156,
Model A and D amplifiers. This consirts of a dmal contirol, one acction
of which varies the voltage on the photocell, and the other changes .
the degree of fecdback in the oscillator tube.

EXCITER LAMP VOLTAGE.

Ixcilter lamp veltage or current cannot he measursed with any weter
other than a vacuum tube volimoter or a radic freoucncy ammeter. Many
modern tosting unito are not vacuum tube voltwoiters on the A.C. scalss.

STEAXERS .

Epeakers have specially designed cones whose freguency character-

istica blend in with thnge of the aszcciated amplifier; therefore, do

not have dawaged cotos replaced by any ccmpany other than Bell & Howell.




PARTS,

Farts should always be ordered by the "A" number and description.
If the numbor is unknown give the projector serial number and a brief
degeription of the part.

Tubos used wust be very low in micrephonic qualitics, otherwise

vibration of the running motor will bo reproduced in the speakecr.

MODEL, DESIGRATION.

On all old medel Filmosounds the model designation appears on the
projector name plate. On late wodel Filmosounds the emplifier part num-
Ler anpears on an individual plate attached to the amplifier. Bc surs

to give the smerlal number of the projector and, whon pogalible, the part

nuwber of the amplifior in correspondence concerning an emplifior.
ettt ety v -

On medels manufactured aince 1943 the desipn number and model des-

lgnation appear on the name plates of projoctor and speaker casc.
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RESTISTOR COLOR CODE.

The frllowing resistor color cods is given aa means of determining

the reeistance valuca of ths resistors.

(A) (3) (c)
_Color_ Boiy Tip Dot
Black--wmermemmmna- Or—rowmanem e ) L L R
BrOWNe=—w=mmemr = I L LT LR I e e Q===
ROB~mmmmmmm e m e Do mcmmmmmmmmmn Demmmmnmnan 00- - -
Orangg---=nr=cesa=-= Jem e SEEEEEEE TR Q00---
Yollow~--=~mcmmmem- L LR Bommmeeam e C000- -~
Groghie e=memm=c~=a- PR P o mmm e == =CO000~~=
BliUGe-m-sm—mmnmmam— Bommmmmsmamn—— (S 000000~ - -
Vicloterwwrmemneanan FEET T P L T
S et Jemmmmmmmeee - 3
WRitE-mmm e e 2

Red Bocy (4)

EXAMPLE: Greoon Tip (B)

Yellow Dot {C)

The reslstance valuo of this rgsistor would be:

Red Body, Green Tip, Ycllow Dot

which ig 250,009 chms.

Iator resistors eve marked with 3 consecutive bands. A fourth
band 1a uged for tolorance percentege. A gold band indicates a 54
toleranco and & silver band indicates a 10% toleranco. Abscnce of a

fourth band indicates a 20% tolcrance., The bands are read 1 - 2 - 3

toward tho porcentage tand.




SECTION B

FILMOSOUND MONITOR STEAKER

The Filmosound monltor speakor is supnlied with a monitor volume
contrcl, Permanently attached to this hox ig a short cord which rhould
be plugped into the amplifior receptacle to which the areaker cable ia
ordinarily connectnd.

Cotincet tho speakor cable to the roceptacle provided in the
monitor speakor cage.

Thc volume of the monitor spcaker will always be proporiiocnal to
the volume of the stage speaker, and cxrerimentetion will gquickly indicate
the corract pesition of the woniltor volume control to provido thoe proper
volure of gound 1n the projection booth when tho stage spoakef ig deliver-
ing the desired output in the auditorium.

Do net connoct o1 dlsconnoct the monlicr speaker until the Filmo-

sound amnlifier has been turnad off.
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SECTION C

DESIGN 120, Models A, B, C, D

GENERAL INFORMATICN.

The amplifier uses 243 tubes in the output. Filmosounds with
serial nuwbers up to 161595 end from 162157 to 165485 inclusive are
of this type. These amplifiers contain a wlerophons trangformer with
a 200-ohm primary and use a double-button carbon microphone with a
Western Electric No, 110 or a Kellcgg No. 191 plug. The voltage for
the microphons is cbtained frow the 45 oscillator tube. The tone
control and microphone volume control are mounted on the same ghaft.
The tons control is disconnected when the plug is inserted.

FILM VOLUME .

Film‘volume is controlled by changlng the voltage on the
oscillator tube. This in turn controls the voltage on the exclter
lemp and the bucking voltage supplied to the phototubs, As this
bucking veoltage is decreased, the positive voliage on the ancde re-
malning constant, the effective voltage on the phototube is increased
and the volume 1s higher. The 45 tube oscillates at a frequency of
approximately 25,000 cycles.
SFEAKER.,

Tobte that the speaker field is connected in the "B" negatlve lead.
The voltage divider acrcss the fisld provides the negative voliage for

‘the bias on the 36 and 243 tubes. The 991 neon lamp, A709, acting

through the 40,000-ohm resigtor, maintains a congtant vias voliage on
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the 2A3 tubes. The 4 wfd condemssr, A53, prevents flickering of the neon
lamp and reduces hum. The volce ¢oil Impedance regquired is 15 ohms, end

the plate loed impedance is 10,000 chme. The power output of each of

thase models ig 10 watts.
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DESICN 120, SPECIAL ERPT MODEL

GENERAL INFORMATION.

This projector has a standard Design 120 mechaniam but has only
a pre-amplifier which terminates in a low impedance line. The final
amplifler was manufactured by VWestern Electrlie., It 1s located in
the speaker and uses Wesiern Electric specisl parts and tubes. Due
to the apecial design ¢f the final amnlifiers, we have never serviced
them and recommend thet vou do not attempt thelr repair.

VOLUME REGULATICN.

Complaints of poor volume regulation can‘ﬁe corrected by changing
the original output circult to the one shown on the schematic diagran,
page C-6. Parts are obtainmgble from Bell & Howell Company.

For testing, the output may be connected into the microphone input
of & standard Fllmoscund of almest any model. The upper and lower right
terminals of the outout receptacle when connected together will form

the sleeve connection to the wicrovhons plug, and the lower left

terminal, the tip connection., Headphonos may aleo be uaed but the oub-

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

(with hum balancer and adjustment on phototube voltage)

CENEEAL TNFOEMATION,

This amplifiei usges 2A3 tubss in the cutput. Filmosounds with
serial numbers from 161963 to 161965, 161967 to 161991, 161993 to
161999, 162010 to 162054k, 165486 to 165493, and 171468 to 171479 are
of this type. These Filmosounds can be distinguished by the hum
balancing control mountsd on top of the emplifier casting between the
amplifier and pllot light switchewz, and the phototube voltage control
on top of the casting above the v lume control.

There is no microrhone transicrmer in this amplifier. 4 5,000-ohm
input is used, and voltage is supnlied on the ring contact of the jack.
4 double-button carbon microphone with an external transformer is used.
A Weatern Electrlc No. 110 or Kellogg No. 191 plug should be uged,

FILM VOLUME,

Film volume 1o contrelled by varying the voltage on the exciter
lamp with a variable series resistor. Thus, the oscillator is not
changed., The voltame on the phototube is adjusted by control Ak25,
Thug, the phctotube is not controlled by the volume control and will
pick up any light reaching it, producing 2 hum in the speaker. Turn
ing the volume control down will fet aZitvinate this Lo, I i3 im-
portant that fhe phototube In thewe Filmosounds be shielded from 60-cycle
light 1f this hut 18 to be avoided.

The huw balancer adjusts the blas on the 243 tubes, and, in this

way, compenaates for unmatched tubes having different plate currents.
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The bias voltage for the 2A3 tubes 1s obtained from the oscillator,
by the drop in resistor £233. As in the other amplifier uwaing 243
tubes, the 991 neon lamp repulates the blas voltage by acting through
resistor A232, However, in this amplifier, 1f the 991 neon lamp does
not function the bias becomes ac high that the tubes will not operate.
Scmetimes the omciliateor will not start if the amplifier ls turned

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

STEAKER,

Note thet the speaker field and resistor A380 are connected across
the "B" supply. The current through thia circuit, plus the piate cur-
vent of the oscillater tube, furnishes the field excitation, Flltering
is accomplished by condensers ag no filter chnke is used.

WARNING

Do not press on resistor A3530 when handling
this amnlifier. Tt will last irdefinitely

1 nct dlsturbed but will not withstand any

flexing.
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SERIAL NUMBERS
G263 T 1GI9CE MOTOR
IGI9GT TO 16/29|
IGI293 TO 161999 A9t
12010 _T0 162054 =
165486 T0 165493

171468 TO 171479

NQOTE
¥ MOUNTED IN CONDENSER BANK.
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DESIGN 120 - MODEIS E, F, G, E

GENEIRAL INFORMATTON,

In this type of amplifier, GBS output tubes are used. All of the
tubes are of the H-volt series. The %1 neon lamp is not used, as the
6B5 tubes are gelf-blased, This Filumoscund uses a dlaphragm-type crystal
microphone with a Yaxley No. 754 plug. The cell-type crystal microphone
may also be used, but the output is not as great. The sleevo of the
plug is the ground terwinal.

FIIM VOLUME,

Film voluwe is controlled by varying the voltage on both the
phototube and the exciter lamp.
SFEAKER.

A 12-inch speaker is uged, With 1te 6,350-chm fleld connected
directly across the B supply. 4 tep on the field provides reduced voltage
for the oscillator., The sypeaker voice coll hes an iwmpedance of 18 ohms,

CAUTION
Do not leave the 1sad tc the execlter lamp
¢loge to the microphrne volume control when
working on this auplifier, as this may cause

feed back., Xeop the lead straight and pulled

back toward the powsi tranaformer.
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DESIGN 120 - Model J (60-CYCIE), X (25-CYCIE)

GENARAL TNFORMATION.

In this awplifier, twe 6L6 tubes are used in the output. The
amplificr uses a crystal microphons with & Mallory type T5A plug,
No. A1378. These amplifiers were made in two series cf which.very
fow of the first (pege C-17) will be encountered. The second series
ig readily distinguished by the switch located on the microphone

control, This switch must be in the "off" position for the amplifiar

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

A three-ampers fuse in used.

The power oubtput Is 205 watts,
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SECTITION D

DESIGN 130, MOTEL €

GEMNERAL INFORMATION.

This is the 1000- or 1200-watt lamn Filwosound, with amplificr
separate from the projector. The phototubs and exciter lawp sre con-
nectod to the amplifier through cables. A rather cleborate switching
arrangement 1ls used on the amplifier, so study the Instruction book
until you are familiar with it. Try all-the switches tc understand
their actions. When the amplifier line awitch 1s in any "on" position,
a rogigtance is in series with the transforwer primary for 'stand hy"
purpcses. It 18 necesaary to have the projector switch in the "on"
position, which corrospcnds to the changs-over lever posltion, in order
to apply full voltage to the amplifier,

Note that the first 6C6 tube is connected as a pentode, the second
as g triode, the L2 tube s&s & tricde driver, and the 45 tubes as nugh-
rull parallel output. The bias for the 42 ané 45 tubes is ohtained from
the drop in remistor A362, which is in the negcative return of tho "B
supply. Three chokes are provided for filtering, as well aa several

condengora.

FILM VOLUME,

The volume 1s controlled by a galn control in the grid of the second
6C6 tube, Thus the voltages on the oxcitor lamp, and phototube are not
changod by this control. The control, 8413, is an adjustsble control
that adjusts the veltane on the cscillator as in the velume control of
the Desipn 120, Model B, In this way the phototube voltages and exciter
lamp voltages at both ends are set to the nroper valucs. The fenl- |

variable controel, A421, rives an additicanal adjustiment on the right ohoto-

tube voliage so both yrojectors will zive equal veolumes.
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STEARER.

The speaker has its own field supply, provided by an 80 tube, con-
denser, and power trensforwer in the speaker case., Voltage 1s applied
through terminals 13 and lb of the speaker cable. This voltage, approxi-
mately G0 volte, is cbtained from the power transformer of the amplifiler.
The volce coll impedance reguired is 36 olms. The plate load impedance
1s 2000 ohma.

This Filmosound uses a double-button carbon microphone with an
external mliorophone transformer. Voltage 1s provided on the ring contact

of the Jack. A Western Electric No. 110 or Kellegp No. 191 plug should

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

GENERAL INFORMATION.

Thege two amplifiers are similar except for the output trans-
formers. The Design 130, Model D hag an electro-dynamic speaker and
the Design 130, Model E, has the permenent-magnet type speaker. The
amplifiers use four 6L6 tubes in the output and a 6F6 tube as the
cacliliator.

The single-dual switch when in "single" position changes the out-
put impedance to match one speaker and alsc cuis a reslstance into the
cutput tube screens, thus lowering the output to 25 watts.

See 130-C General Information par. 1

FILM AND MICROTHONE VOLUME.

Film volume 1s contreclled by a 500,000-chm contreol in cne grid of
the ON7 tube. The ssui-variable control on the left end of amplifier
controls the oscillator. The seiting of thig control will determine
the maximum output of awmplifier. The contrel on the right end ig in
the right FEC input veltage cireuit and is for balancing both projector
outputa.

Microphone volume is conuvrelled by a 503,000-chm control in the
second GNT prid.

SPLAKER,

The Design 132, Model! D, speaker has a geparate Tield supply, pro-
vided by an 80 tube in the speaker case, which is fed through terminals
13 and 1L of thes spesker canle. This voltage, approximately $0 volts, is
cbtained frow ths vower tranzformer of the amplifisr.

When replacing the 6LG tubes in the amslifier, use the glass tyne

GLEG tubes but do not intermix with metal tubes.
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DESIGN 130 and 1k0 - AMPLIFIER NO., 03600

GEIIRAL THFCRMATION.

Thig amplifier differs from other Design 130 types in that all
three input tubes az well as the phase inverter have their filamenta
ccnnected in serles and are operated by the current flowing in the
output tube cathode circuit.

Freguency characteristics of the amplifler may be altered by
means of a tapped control cn the rear of the smplifier,

Two microphone inputs are featured, one of which is under geparate
control. The gecond is mixed at & fixed level with the photocell input,
Control is by the main f£1lm vclume control.

Two phonocraph inputs are provided, nelther of which has.a volume
control. Thonovolume should be controlled by means of the volume control
on the phonogranh.

The cutput transformer has a tapped secondary controlled by weans
of a switeh on the rear of amplifier. fhe nermanent-mapnet type spealer
has an ilmredance of 16 chus.

The power outmut is 25 wattn with a gingle speaker and 30 waltts

wlth dual speslers.

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

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

GENERAL TNFORMATION.

Thls amplifier was designed originally tc be merviced only at the
fectory. Therefore, in order to work on it, the rivets in the bottom
plate wlll have tec be removed. This is best accemplished by using e
hammer and sgharp chisel applied to the peened end of the rivet. When
roinstalling the plate be sure to plece "mhiekeprcof" lock washers
between it and the chaasis in order toc inaure a perfect elsctrical
comnectlion,

FILM VOLUME,

Filw volume is comtrolled by single control acting on the'photocell
and cgoillator tube. Failure of the volume to shut off will bs due to
either resistances AO2 and A73 changing value, or to a leaky section of
condenser bank A271 connected to this palr of resistors or connected to
the Junction of resistors A355 and A352. The voltage of this latter point,
when measured with a 20,000 ohwe per volt, or better, voltweter, should
sgual the voltage at junction peint of resistors AC2 gnd AT3. It should
be between 100 and 115 volis.

Low voluwe and the burning vp of resistor A293 will be caused by poor
contact of terminal 76 of ths speaker cord recevtacle AS06. When it is
known that the speaker 1s 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 Duncnt househcld or General Tlectric
glyptol cewent will hold it 1n place. This will prevent the plug from

being inserted iwproperly in the awplifier,

The power cutput »f each of these wodels is 3.5 watts,
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DESIGN 138, BOOSTER AMPLIFIER NO, 0263k

GENERAT, TNFORMATION,

This amplifier was designed for use with the Desimn 135, Models 4 to L
Filmcsound to increase the output. It provides an output stage of two 6F6
tubes in push-opull.

The amplifier is located In the spesker case, and may bs exposed
by remrving the four knurled screws cn the back grill of the case. To
rew.ve the amplifier for servicing, remove the four -gerews holding it 1in
the casge, and cut off the evelets holding the bottom cover plate.

The special speaker cable furnished with the bcoster amplifier con-
nects the 6GF6 tube in the Design 138 amplifier as a triode, and supplies
110 volts A.C. to the power transformer in the becoster. Note that con-
densers ALOl, A50L, A366, and A4OY supply the filtering Ffor the Design
132 amplifier, aé they replace the aspeaker fleld and the condenser pack
in the regular Design 138 apeaker case. Resistors 4293 and A333 provide
a stabilizing acticn and keep the voluwe down, to reduce extraneous noissa.
The addition of the hooater amplifier adds another stage of amplification
go the hum, hise, and wmlcrophonic noimes will be Increased. The tone
control ALZ2D, with ahaft extendins throvgh the rear grill, allows the hias
to be reduced by atfenuaﬁing the high Trequencies.

SPEAKER.

The speaker uged with the booater is ldentical to that supplied with
the Design 120, Mcdels E and F Filmosounds. They have a 6,5850-ohm field
and 13-chm volce ceil. The tap supplies reduced voltame for the screen grids.

The speaker Tisld iz connected directly acrcss 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 amplifier and one in the bocster amplifier.

The speaker cord should be very carefully checked for opens within
the cord itself.

Voliage readings should be taken with the booster ccnnected to the
corresponding amplifier. The power should be on.

Reglgtance readings should be taken with the power shut off.

All values are apvroximate,

The power output of this awplifier is 12 watts,
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DESTGN 138, MODEIS M, M-2, and M4

GENERAL INFORMATICN,

The amplifier for the 133-M series of Filmosounds uses a 6L6 tube
in the output and a 6F6 tube as the oscillator.
The volce coil impedance required is 1.8 ohms. The required plate
load impedance is 4000 ohmg. The power output is 3 watta.
- The 6L6 tube operates on sewi-fixed bias and, if distortion is

noticed, the resistance A37L in the transformer high-voltage center tap

¢lreult should be checked.




PAGE E 10
2 V. LINE
(2000 w PER VOLT YOLTMETER READING)
i
‘s" veu. ON
£5V. VOL. OFF
120;\95 A283 A386
~ FI
RP.E.C. '
2o A4I9 § 35,000
u3© § 50V,
450 © O o
g LY -
N Sa=
7]
o]
A2l
]
IMESa00v| o 4
2S00
PR
<
L}
¥+
™~
Ly
b T! *
i pl &
t 0SE 0 003
i OS5 T
! Sn <
| ' Tusk REMovED
] M H o [ 280-400¥.
| .
i =t

(009090000
TOE0000:
o
™~
v
<
|
NOTE: @ ¥ A DENOTE COMPONBNTS
OF SAME UNIT, Eamall
Als




PAGE E IO | LXTENSION CORD
CORD COMPLETE 030764

A1339 WHIT\E 11106

[o—mh

;40 i L O ;4
3 REEN 3 T
bAOWN
CORD COMPLETE 02932

Alasa WHITEA CoORD Al1342
A1398
BLP/C*- o

> O A AS
[ - &
)] l'l‘_ 300,000
TS
BCV. 100 5t
o N\
bou
TUBE REMOVED! <Yy Al2i5 - 12" SPEAKER & &
H o [ 380-400v. A 1096 8" SPEAKLA 1.8

g

AlS

Ad7D
%
o

n
>
3

®
A4i5 A+T0
......\

AlS

BELL B HOWELL CO. GHICAGO USA

FILMOSOUND 7.
REVISED 12 20 48] DESIGN 138 MODELS

V DRAWN C.U. V.
SUPERSEDES MOD.f 55| 1220 45 SESA-'rgE APVD.




Page E-12

DPSTGH 138, UTILITY, COMMERCIAL AND ACADEMY

(Awplifiers No. 03202, 03389, 03401, 03413, 03473, 03634, and 12634)

GENERAL TNFORMATTION,
The varlous mcdels of the Utility, Commerclal, and Academy Filmo-

acunds are ldentified by the following method:

Utility Commercial Acadeny
138-R,-U, -X 138-8,-v,-Y  138-T,-W,-Z
Two cases Single case Two cages
12" apeaker 8" @gpeaker 8" apeaker

Several different amplifiera were used in these models. Bell &
Howell keeps a very accurate record of the type of amplifier used with
every Filwosound serial number. Tndsr no circumstances should they be
changed to another type. Aﬁplifiers mey be identified by the numbars
appearing cn the front of the chassis to the left of the contirol panel
or by & small plate attached to the bottom plate of amplifier. When
replacing the amplifier bottow plate, place a swall amount of Dupont
household or General FTlectric glyptoi cerent on the screw threads. This
will prevent the screws from working loose.

All amplifiers of this series use £V6 tubes connected in push-pull
and dellver 12 watts of undistorted power.

SFEAKER.
While the circuits vary somewhat, speakers are all interchangeable

for testing »urposes. The relay used in the lster cnes is only for dis-

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

GENERAL INFORMATION.

This emplifier uses a &F6 tube as an oscillator. The speaker
is different from the rest of these wodels, having a 50M, 10-watt
resistor, part No. 11324, in the circuit. No relay 1s uesd.

Note that inverse feedback 1s used and that the tone control is

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

GENERAL TNFORMATTON.

Many of these amplifiers became unstable after being in use for
soze tiwe. Therefore, the following changes must be made whenever an
auplifier wired 1like the diagram on page E-14 is encountered. A 7,000~
10,000-chm, 1/2-watt resistor should be inserted between the oscillator
grid leak condenser combination and the tube grid or oscillator coil
lead, The TOM screen resistor should be changed to a 30M, 1/2-watt
resistor, A-170, and the bypess condenser should be disconnected and
taped. Do not clip the 1lead at the condsnser. Resistors ATh and ABT
In the photocell and 6J7 grid ecircuit should be transposed. When re-
installing resistor A-67, mount it with very short leads:énd place closs
to the coupling condenser A38%. If amplifier is microphenie, move the
condenser resistor combination slightly by weans of a thin screw driver
placed thru one of the bottom vlate holes. Install a 50M, l-watt re-
sistor, A336, across the ou’side terminala of the phetocell section of
the volume ceontrol, The series feed resistor A349 (275M) should be
changed to resistor ALO43, 10NM, 1/2-watt. The voltage at the Junction
voint of the conticl and resiztor should be between 100 and 120 volts.
If the voltage is too high or too low, change the 100M resistor to oue
of lower or higher value. Dc not remove original resistor from terminal
strip. Lay new resistor in chassis close o the bottom plate stud,
connecting it to the cpocsite end of original resistor which fed A42S.
Changs microphone control A20.

The majority of these amplifiers have already been changed and are

usually marked with a dot of red paint on one of the bage plate rivets.
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DESIGN 13F, AMPLIFIER NO. 03401

GENERAL INFORMATTION.

Fallure of exciter lawp to operate may be due to shorted turns
in oscillator coil. If tubes are known to be gocd and all voltages
are correct then change coil.

When the exciter lamp voltage is excesaive, remove the No. A337
scieen reslator, Replace it with a 30M resistor Wo. A170 end diszconnect

the by-pass condenser lead. Tape up, Do not clip off at condenser

bank.
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DESIGN 138, AMPLIFTERS NO. 03413, 03473, 03634, and 12634

GENERAL INFORMATION,

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

Low velume may be caused by a shorted section in condenser A37
and leaking betwesn sections of coadenser A38. The latter will
usually becouwe very hot when it 1s not in satisfactory ccndition,

Fading of volume can elsc e caused by thls condenser,
NOTE
The 03634 and 12634 amplifiers use a 6SC7T
phase invertsr tube rather than the 6NT7 tube.
The two tubes are not interchangeabls.

Motal 6V6 tubes may be used thruout although a glass 6V6GT tube
will usually be found in the oscillator sccket. 6V6GT tubes may be used
exclusively but it will be neceaéary to Install grounded metal shields
o the tubes in the output sockets.

The 03413 amplifier is & 25.-cycle amplifier. There are three series
of them -+ all bearing the same part nuamber., The first seriss followed

the 03401 circuit, the second the 03473 circult and the third the 12634

circuit. Diagrams of the first two circuilts are shown.
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SECTION P

DESIGN 140-FILMCARC

GENERAL TNFORMATION,

On page F2 will be found the projector and arc lamp - DC current -
wiringy dlagrama. The Bell & Howell Filmoars usea the Deaign 130
arplifier, information for which may be found under Section "D" of
this wanual. |

Be sure the spealer selector swifch in the rear of the amplifler is

set te the "Single Syeaker" position for single speaker and “Dual Speaker"
pogition whenléﬁb_speakers are being used. ‘

When ordering parts bes sure to use the word "DETAIL" and number
wherever shown. |

Lemp house and rectifier parts have not been glven a Bell & Howell

number; therefore, 1t will be necessary to order them by description.

The Instructions and Manual of Operation for the Filmoare thoroughly

cover the projector lamp housing and rectifier.
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Page G-1
SECTION G

DESIGH 142, MODEL A

GENERAL INFORMATION.

This amplifier used 616G tubses in the output. Nete that the 6FEG
tube is cescade operated, and not phase inverted. The power output
is approximetely 15 watts. Do not substitute metal for glass 6FEG tubes,
Use only 2-ampere fuses.

If the exclter lamp life is short and 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-61, which tunes the oscillator is changed
to & .00) MFD mica condenser, AGOL., The 3000-chms screen resistor Al4O
is changed to a 5000-chma, l-watt reaﬁator £293; the 1000-ochms resistor
A368 1s changed to a 5000-cohm, l-watt reslstor A293; and the 1000-ohm
registor A368 is changed to a L000-ohm, 1l0-watt registor A373. Resistor
A368 is usually found mcunted on the oscillator coil terminal on the end
rlates. Lay reazlstor A-292 against the oscillator tube socket terminals
and connect it to terminals 4 and 6. Resistcor ABOL 1s then laid beside
resistor A-293 and i 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, 1lC-watt resistor can be
connected in series with the outnut of the rectifier. Be sure It is
connacted between the rectifier and first filter condenser. A convenient

location for the resistor is in back of the speaker receptacle.

All speaker cables dc not have terminals 9 and 10 sirapped together

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

GENERAL INFOURMATION.

This applifier am well as the Model C and D amplifiers differa 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 circult. Consecuently, if one of the output tubss is dad
i1t will upset the entire circuit.

The fuse used 1s a 3-ampers, type 34AG.

The 1k2B & BB (25-cycle) ampliflers were made in two series, The

differsnce wae in the tcne control cilreuit.

The power output 18 25 watts,
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DESIGN 142, MODEL C

GENERAL INFCRMATICY,

Amplifiers 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

616 tubes! cathode circuit.

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

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

GENZRAL INFORMATION,

Amplifiers part #12814, 12815, 13728, and 13817 use an electrodynamic
sneaker. The field consists of two windings. The 19000-ohm winding is
across the B Power supply and the 4000-chm winding feeds the oscillater.
Should the latter winding short out it will cause excessive exciter lamp
voltage. Should the 19C00-ohm windine open up the fleld will not be
properly energlzed, causing the velume to be low.

While the‘base pine and connectlcn are allke, the 5Z4 and S5Y3GT

regtifiers are not interchangeable 1n these amplifiers. TUse the cne

indicated on the drawing.
A1Y projectors using these amplifiers are equipped with a remcte
- volume centrol jack. %he control consists of a series rheocstat connscted
into the exeilter lamp circuif, The plug a2nd Jack are undersized phone
type so that a wmicrophone way nct be acecldentally connected to the circuilt.
The speclal A, C. receptacle on the awmplifiers iz for oonnecting a
polarity changer to a lower voltage tap on the power transformer in ad-
dition to waking the regular line conuection to the amplifier transformer.
Amplifiers part #1281k, 12815, 13722 have two inpubt circuits in
addition to film. The microphone input has a velume control while the

vhonegraph input does not.

" All Deasign 156 awplifiers deliver 12 watts of power.
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DESIGN 156, AMPLIFIER NO. 12814

Two series of these amplifilers were manufactured. The diffesrence was
in the tone control circuits., The first serles used one variable con-
trol and two ewitches. These switches shifted the frequency characteris-

tics of the variable control c¢ircuit. The second series had twe separate

variable controla.
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DESIGN 156, AMPLIFIER NO. 13728

This amplifier ie very similar to the 1281%4.
It uses a 5Y3 GT rectifier and the voltages are corregspondingly

lower on many of the tube elements. Glass-typs tubes are used through-

out but the squivalent metal type may be substituted.
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DESTGN 156, AMPLIFIER NO. 13317

This amplifier is used in all Model 156-V Filmogounds.

The circults are considerably different from the preceding amplifiers
of this desgign. Note that the gain control 1s in the second tube grid
ciroult. There is but one external input. Do not confuse Jack Al546,
which 1s a jack switch located within the amplifier, with an input Jack.
It is operated by means of an insulated rod Al549 when & microphone or
phonograph is plugged into the invut jack AlS5L3. The purpose of the
switch Jack is to short ocut the exciter lawp. Contacts are normally open.

There 1s no control on the exciter lamp or P.E, voltage.

In cases of poor Gone gquallty and instability, check choke, bart
numbher A1559. Part has the appearance of a metal-encased fixed ccondenser.

In the avent that this cuplifier lies idle for indefinite periods or
I1s vmed under high huwidity conditicns, the photocell and asacclated clir-
cuits should be rewlred as per amplifler, part number 1027, revised page
H-16. See Ceneral Service Bulletin F-20,

Note especially that new part A1911, 2LC0M resistor doss not connect

to ground but runs to The outout tube cathcdes.
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DESIGN 156 AND 179, AMPLIFIER NO, 1k027
(Amplifier serial number 100000 to 109003)

These amplifiers are similar to amplifier No. 13817. They use a '
permanent-magnet type of dynamic speaker.

In the event thet these awplifiers lie idle for indefinite periods,
which may cause the volume to be low, the photocell and associated circults

ghould be rewlred am per General Service Bulletin F-20.

These three amplifiers are very similar, Note that the plate fllter
onn output tubes ism used only on the first of the seriles.

Some of these ampliflers may have the filement center tap connected

to the output tube cathicdes instead of direct to ground. Thie l1s to reduce

hum which may be encountered when using certain makes of tubes.
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DESIGN 179, AMPLIFIER NO, 14027 (Revised)
(Amplifier serial numbera 109003 %o 110002, and 114003 and up)

Several changes have been made in thip amplifier as compared to
other 14027 types. The volume control value is different. Moat notable
of all is the complete change in method of tone control. Note aleo that
the filament windlng center tap does not run to ground but is connected

to the output tube cathcdes. This brings all heaters abeve ground, the

purpcae of which 1s to reduce huw when certain makes of tubes are used.
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DESIGN 17%, AMPLIFIER MO, 08311

This amplifier is a rather radical departure from any past Bell
& Howell amplifier. It is not an AC-DC smplifier,

The power-output is 10 watts meximuwn « 8 watts minimum.

In order %o reduce weijht, the power transformer has been elimi-
nated.

Two selenium dry disc rectifiers connected in a voltage doubler
cireuit supply the high voltage DU for the tubes.

Tube filaments are series connected across the iine.

The seund-silent projector switeh partially shorts the exciter
lamp when operating projector a%t silent speed.

4n isolation transformer is used in the phono-microphone input
circuicz.

A w1 mfd conderser, pars #1?050, is connzeted Prom line to chassis
to reduce motor crackle. In the event of shock complaint, the condsn-
ser should b2 chsngsd %o .03, It may, howewver, reduce the amplifiser
sensitivity. This condars~r must be moulded plastic or metesl =necased,
Lepavex Duranits 8020 Volt 053 KEFD may bu usead.

Complaints of noise, stetic, ote. are usually caused by a denaged
rhotocsll cover, part #085543, A sharp blow azainst the cover will leosen
the angle bracket bond to covsr. They cannot be repaired zxespt st the
factory. It is suggestzd thuat each Service Station havs two covers in
stock. the damagsd cover mny be roturnsd for repair.

A loose PEC socket wili alss emuse nolse. Tighten by soldering
locking ring to chassis,

Loss of volume {sudden) and sometincs noise are usually caused by
electrolytic condenser (rear) naving besn hit, so that grounding ring
on condenser is loos-w. Chargs eondsnser to ropsir.

Low volume is usually corrccted by chenging or interchanging 25L8G
tubes.
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