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INTRODUCTTION

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

ol Operation which accompanies each machine,
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SECTION A

CRNERAT THINRMATION

=3

Amplificr clirenits are all conventional or adapraticns of conven-
tional tube cirenite. 4n oscillating vacuum tube aurelics ensry for
the cxeliter lamn. Freguencles range from 20K0 to 100KC, depending on
the wodel. Volurme is naually controlled at twe olaces: fir st, by var-

ying the voltage on the oscillutor tule cavsing a change

iatensity, and seccnd, by varyling the voltage to tho photoccll, On

a

~lder wedels thiz fg accoumplished by one ¢ ntrel which ia nlaced in the
catlicde circuit of the oscillaser tube. 4 lzad from the cothode side

S the vhcobocell and the vold “gr

)
1T
=t
i)
Ty

gonneetle Lo ons

drop is ured to noutrulize tho voltase »n cppesite side of the vhote-

in the minims Trerafore, 1T the

cell whoen the conds

two voltaees are not eqgual will net ghut off couplotel
Another mothed i umot later Denign 1370, Medol R and Dogien 196,

tie conoists of a dual conteel, one sootion

Model A

of which varica the voliage cn the photocell, and the other clhanges
the degree of feedbtack in the onclllaten

TRyt

BXCITPR TAMP VOLTAGE.

rent cannot be woasured wilh any motor

Txcitar lamn veltoge or
othcy than a vacuux tuhe voltwetor oy a radie Trocuoney anmetey. Many

o voltootors on She 4.0, nealas.

mofern testing unite are not vacuum

0'1*'1 T
,___._1).

Speakers have specially dewigned cones whose freguency character-
Tatica blend in with thoue of the assceicted amplificr: therefore, do

of have dawaged cones replaced by any companry other than Bell & Hewoll.
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PARTS,

Farts should always be ordercd by the "A" nurber and description,
If the number is unknown give the projector scrial numbsr angé & brief
degeription of the part,

Tubes naed wust be very low in microphenic cualitios, otherwise
vitration of thec running motor will he reurcduccd in the apcaker.

MODEL DESIGHATION.

On all old wedel Filwmosounds the ncdel designation appears on the
nrejector name nlate. On late model Filmegounds the amplifisr port nunm-

boer anpears on an individval rlate atitached to the amulificr. Do gure

to give the sorial numnbor of the projector and, when regaible,

Ao

nugbor of the amplificr in corroancndence concerning an amplilfior.

n

n medols panufactursd asince 1995 the desisa nurber and wedel desg-

tgnation arpear on the nawe rlates of projoctor and s

n3



Page A-3

RESIETOR COLOR CODE.

The following vecisior color code is given as means of detormining

the rosistance valucs of the resistora.

Coloxr Body Tin Dot

Blacke-rmvmnmam R e R e o

Yellow--.._..........._..,,......"}._......-.._._,.._.__.._...3__1—... [T 1916 | § TN
Grooh-m——m e - R R’ T CO000---
BI1G oz wmmm e mmmm Eremimmmm et G e 2 OOOOC0

rr I

R Re Fel TSUPUSPRIR, SUCUDSR

(L e = o e R £ PN
it L [ P &
hito - m i -

cd Body (&)

EYATLE: Grocn Tp (B)

Yollow Dot (C)

The rosigtance valne of this rgaigtor would ho:

Hed Body, Greon Tip, Yo llow Dot
Y DU U R SR e GO0

which Is 250,007 cohns,
Liter rosictors erc marked with 3 ceonsccutive bands. A fourth
hand in wsed for toloranceu porcentass. A gold band  indicates a 5%
tolerance and a silver band indicates a 10% tolerance., Abscnce of a
b

fourth band indiecatecs a 20% tolerance., The bands arc read L - 2 - 3

toward the percontace band,
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SECITON B

FILCSOUND MONITOR SFZAKER

Tre Filmesound monitor spenker is supnlied with = monitor volume
eontrel,  Permancntly attached to this hox ig a short cord which shounld
e wlugmed Inte the awplificr reccptacle te which tho sneaker cableo is
criinarily connected,

Cenuces the speater cabile to the roceptacle provided in the

nonitor speaker cace.

The velume of The moniter spealer will always be proporticnal to

=

the voluge of the gtage zpocker, and exmerimentaiion wilil guickly indicate

the correct pesition of the monitor veolume control to provide the proper

volume of gound in the nrojection hooth whon the atare soecaker is deolivar.-
& [ L&) &

domived cunput in the z2udivoriuvm.

iny tac

Do not commoet ol dlac nnoet the moniior sucaker until the Filmo-

arxund armlificy has heen turnoad of
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TECTICN C

DESIGN 120, Models A, B, ¢, D

GEITERAYL TNFORMATTON.

The amplifier uses 243 tubes in the output. Filmosounds with
serial nusbers un to 16150% and frow 162157 to 165135 inclusive ave
of thig type. [These amplificers contain a wicrophone transforuer with
a 200-chm primary and use a double-bubton curbon micrcephone with a
Wegtern Electric No, 118 or a Xellogg Wo. 191 nlug. The voltapge for
the micropkone ig obtained from the 4% ocacillator tube. The tone
control and micropheone voluome control are mounted on the game shaft.
The tone centreol ia disconnsctod when the plug ig ineerted.

Film volume 1s contzclled by changing the voltags cn the
speillator tube. This in turn controls the voltage on the exciter
iswmp and the bucking volizge supplied to the phototube, As this
bucking voltage 1s decreased, the posltive voltage on tho ancde re-
malning consgtant, the effective voltage on the phototube is increased
and the volume is higher. The 1% tube oscillates at a frecuency of
approximately 25,000 cycles,

CEEAKER,

Hote that the speaker field 18 connected in the "B" negative lead.
The veltape divider acress the Tield provides the negative voltage for
the bias on the 56 and 243 tubes., The 351 neon lanmp, AT709, acting

through the 40,000-ohm resistor, maintains a constant bias voltage on



Fape C-2

the 243 tubes. The L mfd condenser, 453, prevents flickering of the neon
lawp and reduces hum. The voice coil imvedance required ig 15 ochws, and
the plate load iwmpedance is 10,000 ohme. The pcwer output of sack of

these models ig 10 wattg.
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DESIGN 120, SPECIAL ERDI MODEL

GENERAL INFORMATION,

This projector has & standard Design 120 mechanism but has only
a pre-amplificr which terminates in a low impedance line. Ths final
amplifier was manufacturcd by Western FMlectric. It I8 lccated in
the speaker and uses Western Electric special varts and tubes. Due
to the speclal design of the final amnlifiers, we have never serviced
them and reconwend that you do not attempt their revair.

VOLUME REGULATION.

Complaints of poor volume regulation can be corrected by changing
the original output circuit to the one shown on the schematic diagran,
vage C-6. Partas are obtaimable from Bell & Howell Company.

TESTING.

For tesating, the output may be connected into the microrhone input
cf a standard Flilmosound of almcst any model. The uppsr and lower right
terminals of the outnut receptacle when connected together will form
the sleeve counection to the wicrophone plug, and the lower left
terwinal, the tip comnecticn, Headphcnes may also be used but the out-

put will be exitremely low.
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DESIGN 125, MODELS B, D

{with hum balancer and adjustment on phototube voltage)

SRAL TITFRORMATION,

This amplifier uges 243 tubes in the ontpnt. Filmosonnds with
serial nurbers from 1A19AT to LAIOMS, 16L.067 to 161991, 161993 to
161999, 162010 o 16209, 155836 to 165492, and 171408 to 171479 ave
of this tyre. These Mlucguinds can he distinguished by the hum
balancing control mcounted on top of the amplifier casting between the
amplifier and vpilot light ewitches, and the phototube voltage control
cn top of the casting above the volume contrel.

There is no microphone transforwer in this amplifier. A 5,000-ohn
invut i used, and voltage is supplied on the ring contact of the Jack.
A dovble-button carbon microphone with an external transformer ias used.
A& YWestern Dlectric No. 110 or Kellogg Wo. 191 plug should be used.

FIL:! VOLUME,

Film volume ia contrelled by varying the voliage on the exciter
lamn with a variable series resigtor. Thug, the cscillator is not
changed. The voltage on the phototube is adjinsted by contrel Ab25.
Thua, the phototube is not controlled by the volume control ang will
pick up any lighit reacking it, producing a hum in the speaker, Turn-
ing the velume control down will fob olimdinste iz lvng, IT is dm-
portant that the phototube in these Filmoscunds be shielded from 60-cycle
light if this hum iz to be avolded.

The hum balancer adjusts the bias on the 243 tubes, and, in this

way, compensates for unmatched tubes having different plate currents,
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The blas voltage for the 243 tubes is obtained from the ogeillator,

by the drop in resistor £333. A& in the other amplifier uging 2A7

tubes, the 991 nson lamp resulates the bias voltage by acting through

reslstor A332. However, in this awplifisr, 1if the 991 necn lawp doed

o'
D
o
rh
o
—
H
[}
o
s
ol
[9]
!1
{0
cF
vl
.

not function the bizs Lecomes sc high that the tu
fSemetimes the oscillator will not start 1if the amplificr is tuwrned

on with the velure control advanced. Under these conditions the 243
tubes have no bilaa and the frse will blow. This poiat should be
watched,

Note that the speaker field and resistor A330 are crmnected acroas
the "B" supply. The current through *his circuit, nlnua the plate cur-
rent of the oseillator tube, furnishes the fileld sxcitation. TFiltering
ig accompliighed bty condensers ag ne filter choke is uzed.

WARLTNG
Do not vress on resistor A330 when handling
this émﬁlifier. It will last indefinitely
if net disturbed but will not withstand any

.

Tlexin
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DESIGN 120 . MODEIS B, ¥, &, H

GEWLRAL THNFORMATIOIT,

In this type of arplifier, SB5 output tubes are used. ALl of the
tubes are of the 6-volt meries. The 991 neon lemp is not uged, as the
€B5 tubes are sclf-bissed. This Filuosound ures a diaphragm-type crystal
iicrophone with a Yaxley Wo. TOA plug., The cell-type cryatal micrcphone
may alsc be used, but the output is not &as greet. The sleeve of tho
vlug ig ths grouwnd terminal,

FITM VOLUME,

Film volume 1s controlled by varying the voltage on both the
rhototnbe and the excilter lamp,
SFEAKER,

A4 12-inch spoaker is used, with ita 6,850-ohm fileld connected
directly across the B supply. A tap on the figld provides reduced velitage
for the oscillator. The gpeaker voice coll has an impedancs of 18 cohma.

CAUTION
Do not leave the 1lead to the exeiter lamp
close to the microphcene volume control when
working on thig awplifisr, as this may cause
feed back., Keep the lead stralipght and pulled

back toward the power tranaformer.
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DESIGH 120 - Model J (60-CYCLE), ¥ (25-CYCIE)

GENERAT, INFORMATICON.

In this amplifier, twe 6L6 tubes are used in the output. The
amplificr vser a crystal microphone with a Mallory type 7954 plug,
Ho. A1378. Trense awplifiers were made in two sories of which very
few of the first (vare €-17) will be erncountersd. The second series
i readily distinguished by the switeh located on the microphone

P

coentrol. This switch must be in the "off" posgition for the amplificr

to operate with film, A cloge examination of the cireuit (page 0-19}
will show that the invut circuits to the scceond tube are transferred.
Also note that the cscillater tube was chanped from a pentede to a
trizde connected pontode.

A three-ampere fuse iz usod,

The power output iz 25 watia,
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SECTION D

DESIGN 120, MOTEL C

GRTERAL INFORMATICH.

Ihis 19 the 1000- or 1200-watt lamp Filwosound, with amplifier
separate from the projector. The phobtotube and exciter lswy are con-
nected tc the amnlifier through cables. A rather slaborate switching
arrangenent ie used con the amplifier, so study the ingtruction book
until you are famillar with it., Try all the switches to understand
thelr acvions., When the awnlifier line awitch is in any "on" pogition,
a resigtance is in series with the transforwer primary for "stand by"

ilonﬂ

purncaes. It 1z necosasary to have the projector switch in the
position, which corrosponds to the change-over lever pogitlion, in crder
to apply fwll voltage to the amplifier.

Nete that the Tirst 606 tube ie connected as a pentode, the second
as a triode, the L2 tube as 2 tricde driver, and the 45 tubes as push-
pull warallel output. The bizs for the 42 and 45 tubes is ohbained from
the drop in resisbor A362, which is in the negative return of the "B"

supoly. Three chokes are provided for filtering, as well an seoveral

condansera,

FILM VOLUME,

The volume iz controlled by a gain centrol in the grid of the sccond
6C6 tube., Thue the voltages on the exciter lamp, and phototube are not
changed by this control. The control, Akl3, isg an adjustable control
that adjusts the voltage on the cscillator as in the voluwe control of
the Deaign 120, Model E, In this way the phototube voliages and exciter
lamp voltages at both ends are sot to the proper values. The semi- “
variable control, A42l, gives an additional adjustment on the right photo-

tubo voltage sc bhoth projectora will give egual volumes.
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SPEALER.

The speaker has ite own field supply, provided by an 30 tube, con-
denser, and power transforwer in the speaker case., Voltage is applied
through terminals 13 and 1 of the sgpeaker cable. Thia voltage, approxi-
mately 90 volts, 1s cbbtained frowm the powsr tranaformer of the esmplifier.,
The voice coil impedance reguired is 36 -hms. The plate load impedance
is 2000 ohus.

This Fllmoscound nses a doubls-bulton carbon micrevhene with an
external milcrophone tronsformer. Volitage is provided on the rinp contact
of the Jack. A Western Electric No. 110 cr Fellogz No. 191 plug ghould

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

GENERAL INFORMATIOLN,

These two awplifiers are similar except for the output trans-
formers. The Deaign 130, Model D hag an electro-dynamic speaker and
the Design 130, Mcdel E, has the vermanent-magnet type speaker. The
anplifiers use four GLO tubes in the oubtput and a 6FS tube as th
ogcillator.

Tue single-dual gwitch when in "gingle" vosition changes the out-
put iwpedance to watch wne smpeaker and alse entg a resistance into the
outpnt tube sereens, thus lowering itke ocutput to 25 watts.

See 130-C General Information par. 1

TILM AND MICROI'BONE VOLUVE.

Film volume is controlled by a 300,000-chm centrel in cne grid of
the (N7 tube. The semi-variable control on the left end of amniifier
contrels 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 cirenit and is for balancing both projecior
outputs.,

Microphone volume in controlled by a 500;OCO-ohm control in the
second ONT grid.

SFEAKER,

The Design 130, Model D, speaker has a separate field supply, pro-
vided by an 80 tube in the sseaker case, which is fed throush terminals
13 and ib of the speaker cakle. This voltape, approximately 90 volts, is
ocbtained from the nower tranzformer of the amplifier.

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

6LEG tubes but do not intermix with metal tubes.
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SIGN 130 and 1M0 - AMPLIFI®R NO. 03660

RS

GUINERAL. TWFORMATION,
er differs from other Desgign 130 types in that all

Thia amnlifi
three inpnit tubes as well as the phase inverter have their Tilamenta

connected in series and are operated by the current flowing in the

ontput tube catiode cirecuit,
Frequency characteristics of the awnlifier may he altered by

means of a tapred cortrol cn the rear of the amplifier.
e Teatured, one of whicl iz under separate

Tuo micrephcone Inputs av
Tized level with vthe photocell input,

centirol, The second

Coentrol is by the main fily volume contirol.

Two whoncgraph inputs are provided, neither of which has a volume
volume control

centrol,  Thonovolure should be controlled by means of the
cn the phonogranh,

The output transformer has a tapped secondary controlled by means

The permanent-wagnet tyre spesaler

of a gwitek on the iear of auplifier.

has an impedance of 16 chus.
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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DESTCN 230 and 1h0 - AMPLIFIER NO. 03600

GENZERAL TNFORMATION.

This amplifler differs frow other Design 120 types in that all
three input tubes as well as the phase inverter have their filaments
connected in geries and are operated by the current Tlowing in the
sutput tube cathede cirecuitl.

Frequency characieristics of the amnlifler may te altered by
means of a tapred ccrtrol on the rear of the awplifier,

Two microphcne Inputs ave featured, one of which ls under separate
control. The secon? iz mixed at a fixed level with the photoecell input.
Centrol is by the main film veolume control.

Two nhoncgraph inputs are provided, neither of which has a volume
centrol.  Thenovolume shonld be controlled by means of the volume control
cn the phonopranii.

The outpui transeformer has a tanped secondary controlled by means
of a switeh on the rear of auplifisr. The permanent-magnet tyve speakesr
has an Impedance of 16 chus.

The nower ocutnut is 29 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 230, MODELIS & to L, GB, GB2, O AND T

CENTRAL TNFORMATION,

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

between it and the chassgis in order tc insure a perfect elecirical

connecticn.,
FILM VOLUME.

Filw volume is controlled by single control acting on the vhotceell
and cacillator tube., Failuve of the voluwe to shubt off will be due to
sither resistances AG2 and AT3 changing value, or tc a leaky section of
condenger bank A27T1 conuected to thls pair of resiztoras or connectsd to
the Junction of resistors A355 and A352. The voltage of this latter point,
when measured with a 20,000 ohms per volt, or bhetter, veltmeter, should
ecual the voltage at junction peint of resistors AG2 and AT3. It should
be between 107 znd 115 veltis,

Low volume and the burning up of resigtor AZ93 will be caused by poor
contact of terwinal 76 of the speaker cord receptacle A506, When it is
known that the speaker is not of the booster type, we recommend that pin
Fo. 1 be broken off the speaker cord plug and inserted in the No. 1 open-
ing of the receptacls. A it of Dupent househcld or General Electric
glyptol cement will hold it in place. Thig will prevent the plug from
being inserted ilmpronerly In the awmplifisw.

The power output of each of these wodels is 3.5 watts.
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DESIGN 133, BOOSTER AMPLIFIER NO. 0263k

GENERAL INFORMATION.

This amplifier was designed for use with the Design 138, Mcdels A to L
Filmcsound to increase the outout. It provides an output atage of two 6F6
tubes in push-null.

The amplifier is located in the speaker case, and may be exposed
by rem~ving 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 eyelsts holding the bottom cover plate.

The special speaker cable furnished with the bcoster amplifier con-
nects the 6F6 tube in the Design 138 amplifier as a triode, and supplies
110 v~lts A.C. to the power tfansformer in the beoster. MNote thai con-
densers AkOL, AS50L, A366, and AkOYI supply the Ffiltering for the Design
133 amplifier, as they replace the speaker field and the condenser pack
in the regular Design 135 speaker case. Resistors A298 and A333 vrovide
a stabilizing acticn and keep the volume down, to reduce extraneous noises.
The addition of the bcoster amplifier adds another stage of amplification
8o the hum, hiss, and microphonic noises will be increased. The tone
control AL20, with shaft extending through the rear grill, allows the hiss
to be reduced by attenuating the high frequencies.

SFEAKER.

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 1S-ohm voice ccil. The tap supplies reduced voltage for the screen grids.

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

Remember in gervicing that there are voltages frow twc "B"
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supplies, one in the Design 138 amplifier and one in the booster amplifier.

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

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

Registance readings should be taken with the power shut off.

All wvalues are approximate.

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

GENERAL INFORMATTION,

The amplifier for the 138-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 chms. The requirsd plate
load impedance is LO0O chms. The power cutput is 3 watts.

The 6L6 tube operates on sewi-fixed bias and, if distoriion is
noticed, the resisbtance A374 in thé trangformer high-voltage center tap

circuli should he checked.
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DESIGE 138, UTILITY, COMMERCIAL AND ACADEMY

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

GENERAL TNFORMATTON,

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

gounds are identiffled by the following method:

Teility Comercial Academy
138-R,-U, -X 133-8, -v,-Y 138-T, -W, -2
Two cases Single case Two cases
12" gpeaker 8" speaker 8" speaker

Soveral different amplifiers were used in thees models. Bell &
Howell keens a very accurate record of the type of amplifier used with
every Filmosound serial number. Under no circumstancea should they be
changed Lo another type. Anplifiers way be identified by the nunbers
aprearing on the front of the chassis to the left of the control panel
or by a small plate attached to the botteom plate of awplifier. When
replacing the ampiifier hottom plate, nlace a gumall amcunt of Dupont
househr1ld or General Electric plyptel cement on the scrsw threads. This
will prevent the =crews from working loose.

A1l amnlifiers of this series use 6V6 tubes connected in push-pull
and deliver 12 watis of undistorted power.

STEAKER,

While the circuits vary somewhat, speakers are all interchangeable

for testing nurposes. The relay used in the later ones is only for dig-

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

GENERAL TNENRMATICH,

Thig amplifier uses a 6F6 tube as an cscillator. The speaker
ig different Trom the rest of these models, havipg a 50M, 1lO-watt
resigtor, part No. 11324, in the circult. o relay is usod.

Note that inverse feedback is used snd that the tone control iz

in the input circuit of one of the outwut tudes.
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DESIGN 138, AMPLIFIER NO. 03389

GENERAL INFORMATTON,

Many of these amplifilers hecame unstable afteor being in use for
gome time. Therefore, the Tollowing changes wust be made whenever an
amplifier wired like the dlagram on page E-14 is encountered. A 7,000-
10,000-olm, 1/2-watt resistor should be inserted between the oscillator
grid leak condenser cowbination and the tube grid or oscillator coil
lead. The TOM screen reslstor should bs changed to a 30M, lfe-watt
resister, A-1T70, and the bypass condenser should be dimconnected and
taped, Do not clip the 1lsad at the condenser. Resistors A7h and AG7
in the photocell and 6J7 grid circuit shouléd be transposed. Vhen re-
installing resistor A-67, mount it with very shcrt leads and place close
to the coupling condenser A38%, If amplifier is micropheomic, move the
condenser resistor comblnation slightly by weans of a thin screw driver
placed thru one of the botitom plate holes. Install a 50M, l-watt re-
sistor, A336, across the ousside terminals of the phctocell section of
the volume control. The series feed resistor A349 (275M) should be
changed to resistor ALOM3, 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 higher value. Do not remove original resistor from terminal
strip. Lay new resistor in chassis close to the bottom plate stud,
connecting it to the cpposite end of original resistor which fed Ak28.
Change microphone control A20,

The wajority of these amplifisrs have already been changed and are

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

GENERAL TWHFORMATION,

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

When the exciter lamp voltage is excessive, remove the Wo. A337
screen resistor. Replace it with a 30M resistor No. AlTO and gisconnect

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

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

GENERAL INFORMATION,

All of the above amplifiers are very nmuch alike, the maln dif-
ference being in the tone control cirveuits,

Low volume may be caused by a shorted section in condenser A37Y
and leaking between ssctionsg of condenser A38. The latter will
ugnally becoire very hot when it is not in satisfactory cendition.

Mading of volune can elar he causec Dy thilas condenrer,
NOTE
The 03634 and 1263h amplifiers use a 6SCT
phage inverter tube rather than the 6N7 tube.
The two tubes are not interchangeable.

Metal 6V6 tubes may te used thruout although a glass GVEGT tube
will usually be found in the oscillator socket. OVEGT tubes may be used
exciusively but 1t will be necessary to install grounded metal shlelds
on the tubea 11 the output sockets.

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

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

DESIGH 142, HODEL A

GEIERAL _INFORMATION,

This amplifler uzed 6FG tubes in the output. iote that the 670G
tube ls cascade cnerated, and not phase inverted. The power output
is approximately 17 wattz. Do not substitute wetal Tor glass 6FG tubes.
Use only Z2-ampere fuses.

If the exciter lamy 1life lg short and if the line voltage is not
cver 117 volis, a change should be wade in the oscillater tube wiring.
The .003 MFD mica condenser, A-Gl, which tunes the oscillator is changed
to a .00 M¥D mica condense=, 460k, The 3000-ohms scrsen resistor AlLO
is changed to a 57200-chms, l-watt resiator AZ93; the 1300-chms resistor
AZ06 is changsd to a 5000-chm, L-watt resigtor A293; and the 1000-chm
resistor A68 is changed to a L000-ohm, 10-watt resistor A373. Resistor
A3GR im nsually found meounted on the oseillator coil terwminal on the end
rlates. Iay resistor A-297 apainat the oscillator tube socket terminals
and conngct it to terminels 4 and 6. Resistor A604 ig then laid beside
resistor A-25% and is connected to terminals 3 & 6.

In cases of high line voltage and where the rectifier tube arce
over and results in fuse blowing, a 150-chm, 1C-watt resistor can be
comiectod in serles with the output of the rectifisr. Be sure it is
connected between the rectifier and Tirst filter condenser. & convenlent
location for the reaistor is in back of the gveaker receptacle.

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

in the male plugs. Be sure to do this.
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DESIeN k2, MODRI, B

GENERAL THFORMATTON,

This amplifier as well as the Model C and D amplifiers differs from
all other Filmosound amplifiers in that twe 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 tubes is bhad
it will upset the entire clreuit,

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

The 142B & BR (25—cycle) amplifiers were made in two series, The
difference was in the tone contrel circuit.

The power outyput isg 25 watts.
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DESTICH 142, MODDL ¢

GENERAT, TIECRMATICN,

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

The three 12-volt tube filaments are series onerated from the
6L6 tubes' cathode circult,

Tie fuse vsed is a 3-ampere, type 3S4G.

The power cutput is 2% watis,
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Tage H-1

DESIGH 156, ALL MODELS

IHERAL TIFORMATION,

Amplifiers part $#12814, 12815, 15728, and 13517 use an electrodynamic
apeaker, Tie fiecld consists of Lwo windlups. The 15000-chm winding is
acrens the B Power supply and the h000-chm windipg feeds the cscillator.
Should the latter winding short cut it will cause sxcessive exciter lamp
voltage. Shouid the 19000-chin winding open up the field will not he
properly energized, causing the velurme to ke low.

While the bagase ping and connection are alike, the 5Z4 and 5Y3GT

rectifiers gsxe not interchanasable in these amplifiers. Yse the one

indicated on The drawing,

£11 projectors using these amplifiers are equipped with a remcte
volume control jack. The con rol consists of a8 seriss rieostat connected
into the exciter lamp circult. The plug and jack ave undersized phone
tyre so that a wicrorhone may not be accidentally connected to the circult.

The special A, C. receptacle on the amplifiers is for connecting 2
pelarity changer te a lower voltage tavy on the power transformer in ad-
diticn te weking the recular line connection to the amplifier tranaformer.

Amplifiers part 51281h, 12815, 13728 have two input circuits in
addition to filw., %he wmicrcphone input has a volume control while the
phoncgraph input does not.,

A1l Desizn 156 awplifiers deliver 12 watts of nower.



DESTCN 156, AMPLIFIDR MO, 127314

Twe series of i(ksse amplifiers were manifactured. The difference wae
in the tone control circults. The firsd series used one variable con-
teol and two ewitekes, Thuse switches shift=d the frequency characteris-
tice of the variable contr:) circenit. The second series had two separate

variable contirola.
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DETIGN 156, AMPLIFIER NO. 13728

This amplifier is very similar to the 1281k,
It uses a 5Y3 G vrectifier and the volltages are correspondingly
lower on many of the tube elements. Glass-type tubez are used through-

out but the equivzlent meial type may be gubstituted,
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DE3IGN 156, AMPLIFIER NO. 12817

This ammlifier is used in all Model 155-V Fileogounds.

Lo

e clircvite are considerably different From the oreceding anslifiers
3 t

of thiz fesisn. Wots that the gain contrel ig in ithe second tube orild
cirenit, There is bul one external input. Do neb confuse Juck ALSAB,

which is a Jack switch locatsd within the aunlifier, with an input Jacxk.

It 1s opsratcd by weans of an insulated rcd ALSLD whsn a wicrophoue or

phonegrapi ig plugeed into the Input Jack A1BLR.  The wnrpose of the

gwitch Jack 1ig to short out the exciter loms. Contacts are normally cpeu.
There 18 nc contrcl cn the exciter lamp or PJE, voltape.

In cases of poor tone quality an Ingtability, check chnke, part

nunber ALSCY.  Iwrt has tle apusarance of a meial-encased Fixed cendenger.

fote

In the event that this amplifisr lies

dile for Indefinite pericds or

1s used under high huwidity condilicns, the vhotocell and asgociated cir-

cults shonld be rewired as ner amnlifier, > mudker MH027, vevised page
H-16. See CGeneral Service Zulletin F-20,
Note especially that new part AISLY, 2h0M registor dces not connect
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TG 156 AND 179, AMPLITIER NC. 14027
1fier serial ruwber 120000 to 109005}

Theze emnlifiers ave similar to amplifiszr Mo, 13817. They use a
vermanent-maanet tyne of dynawic anealer.

In the event that these amplifiers lie idle F~r indefinite pericds,
which way cause the voluze to be lou, the photccell and associated cireuits
should be rewired as per Gensral Service Bulletin F-20,

These three amplifiers are very sinmilar. HNeie thab tﬁe plate filter
on output tubes is wussd only on the Tirst of the series.

Some of these amvlifiers may have the Tilament center tap connected
to the cutput tube cathedes instead of direct to ground. This i to reduce

huw which may be encountered when using certain mekes of tubes.
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DESIGN 179, APLIFIER NO. 14027 (Revised)
(Awplifier seridl nuubors L09CH3 o 110002, ard 114003 and up)

Severel changes have been made in this amplifier as compared to
other 14027 types. The volume contvel value is different. Moast notable
of all is the complete change in method of tone contrel. Note also that
the filament winding center tap dces not run to ground but is connected
to the cubput tube cathodes. This brings all heaters above cround, ths

purpose of which 1s to reduce huw when certain makes of tubes are used.
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