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EECTION 1
PLCKING OF EXPORT PRINTER:
2. UNPACKING

. i
in order that breskage on export printers can be eliminated, the following method
of packing hatc been developed. 5 = 5

The butterfly casting plus other heavy psrts that may have been putting strain on
the pedestal ‘castings have been removed. These psrts have been gaeked in certons and
secured in the wood box in such & menner 8s to distribute the weight evenly throughout,
The pedestal 1s mounted on four rubber washers and secured in plece by four carrisge
bolts. In order to prevent any side motion of the pedestal 1t hss been held erect by
four 2" x 4" wooden blocks. These blocks have besn slotted to fit the curvature of the
pedestal end covered with 1/4" sponge rubber te abrorb shock and prevent damage to the
ensmel Cinish. .

To re-assemble the machine, 4in sddition te replecing the casting, which is secured
by four screws, the footage counter must be connected end alsc the circuit interrupter.

The shutter opersting lever, which connects the clutch mechanlsm with the light. con-
trol shutter must be re-connected, snd in such a manner that the basck shutter opening
corresponds correctly with the desired light settings on the pointer disl. The method
of setting thiz up is deseribed in detsil on page 21 under heading L1CGHT CONTROL EHUTTRR.

B. SETTING_UP FOR USE

1. (See rigure 2,) Attsch the footage counter 4in its place on the back of the card
holder, using the four fillister head screws which will be found in their respec-
tive locations. =

2. (ESee figure 4.) Install the feed reel azsembly, festening 1t in position by means
of the tsper pin &s shown.

3. (See figure 4.) Insert the table bracket shaft into the receptacle in the printer
pedestal, locate and festen it in position by means of the teper pin as shéwn.

4. (See figure 2.) Attach the electric motor to the motor belt sutometic take-up
mechanism by means of the four bolts provided, so that the motor pulley is towards
the back of the printer. :

5. (fee figure 2.) Loosen the screw in flange and slide each of the take-up flanges
onte their respective hubs., Tighten the screw =o that it engages in the slot in
hub. This screw also serves &s & stop to the flanges. =

6. (See figure 4.) Plsce the drive belts on their respective pulleys ss shown. Note
that the moteor is so mounted that the automatic belt teke-up mechanism applies the
necessary smount of tension to the drive belt.

7. The pedestal base is sufficiently large and the entire printer is balanced so that
the printer need not be fastened to the floor. However, holes in the pedestal
ellow for such festening in permanent installations.

B, Connect the motor lead cord to the proper current supply as specified  on motor
neme plate.

9. Connect the printing lamp lead cord to any 110-volt C.C. supply.

10. Connect the Magnet Cable to the seme mains supply as that for the motor.

EECTION 1

ACCESEORIES

A. The following nccessories ere supplied with esch continuous semi-automatic, Model J
and Model D printer.

1. Hegstive Notching Cutter. The negative notching cutter 1s used to cut & notch in
the margin of negative [ilm. These notches are for the purpose of operating the
Magnetic Clutch, sutomatically adjusting the light volume to eech new scene.

2. Pripter Index Cards. The index cards ere used to record the footage edvance of
each scene of a certein negative end serve as & gulde to the operator for setting
the light control shutter. ' L

3. ,nggr Points. A 3-pole socket is required for connection of Motor and Magnet Cab-
es to the mains.

4. A 2-pole socket is required for connection of the lemp cable to [.C. Mainsj to pre-

vent current reverssl through the D.C. Ammeter a non-reverseble type of plug and
socket should be used.
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The Bell & Howell-Gaumont Semi-Autometic Continuous Film Printer 35mm Model D fig-
ure 2A end léom Model J figure 2, are designed to print all sound or silent motioh
picture rilms. ;

Five methods of printing sre possible.
To print on oné positive film the picture ares snd sound track from two separate

negatives. This method necessitates two separate operations, in which the posi-
tive film i3 run through the printer twice. 5

) To print the picture area and sound track in two operations, even though both

)
)

the picture erea end sound track are on the same negative film.
Or, as it urel{ if ever occurs, to print both the picture srea and sound track
simultaneocusly 1f the two records are on the same negetive film.

To print the picture ares only.

To print the sound track only. ;
The printer's filp moving mechanism 15 designed to unwind the positive eand nega-
tive films from the feed hubs, eand move them past the printing aperture without
longitudinal or horizontsl slippage onto thelr respective take-up hubs. All this
;ctia? is a continuouz uniform motion which will ceuse no undue strain on the per-
orations,

A 300-watt lemp furnishes the i{lluminstion for exposures. The light intensity is
mechanically controlled in order to ensure instanteneous light chenges that csan be
duplicated exactly on ell prints. Predetermined changes in light intensity enable
the operator to be one step shead of the operation. Hence, the designation "Bemi-
Automatic,™ .

The pedestal to which the complete printing mechanism and motor 1s mounted is of
sufficient size and welght to prevent it from tilting or tipping, end cen resdily
be moved from one location to enother. Holes have been drilled into the base so
that it can be anchored to the floor when a permanent installation is desired.

B, DETAILED

1.

Electric Motor. (figure 2.) ' : :

(a) The printer is ordinarily driven by a 230-volt constant speed, 50-cycle, single

phase induction motor. However, motors of other electricel specifications are
sometimes used. The electricel specifications for the motor are governed by the
current supply available. : 3

(b) The motor is capsble of continuously opéreting the film moving mechenism under

normal operating conditions for a period o ‘eight hours without loss of ef-
ficiency. |

(c) The motor is spring mounted (locoted under the wooden work table), and the mount

permits easy displacement toward or away from the main drive pulley while mein-
tsining proper alignment.

(d) The motor is started by a switch mounted on the pedestsl, end is connected by a

2.

belt to & muin drive pulley, The wmain drive pulley 15 in turn connected to
three auxiliary pulleys by & single flat belt. An adjustable teke-up pulley and
a belt tightener are provided for controlling the belt friction on the auxiliary
pulleys.

Combipatiop Interlocking Switch apd Starting Lever (figure 2.)

(8) The combination interlocking switch end starting lever 1s hand operated and in

the same circuits with the megnets and printing lemp, snd controls the flow of
current to the opersting parts of the printer independent of the motor, Thus
the motor will run at all times snd will not lose efficlency (beceuse of cooling)
even though the printer mechanism is not operating. Vhen the lever switch 1is
pointed downward it 1s in the "off" position and when moved one-quarter turn to
the right it is in "operntip,g" position.

(1) The lever switch performs three distinct operations, when the lever is moved
one-quarter turn to the "operating" position; 1,the component parts for each
operstion are assembled to the lever shaft in such & manner and position that
the printing light and blower motor are turned onj 2, electric current is tra-
nsmitted to the circuit interrupter; 3, the belt tensicn pulley engzges thedr-
ive belt at the proper time.

(2) When the starting lever is shifted from the "operating”™ position to the Foff"
position, the belt tension pulley shifts and releases the tension on the drive
belt, a stop engages the brake arm, csusing the mechanism to stop instently,
end the current to the printing lamp and magnets 1s cut off. Pagle 3
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(3) The lever is interlocked with the printing gste sc the gete cennot be opened
until the lever is switched to the Moff" position.

3. FILM MOVEMENT MECHANISM (figure 3)

() The film moving mechanism includez & feed sprocket, a printing sprocket, and e
take-up sprocket. All the sprockets ere positively geared together and so
driven as to move the film at & uniform linear speed (normally 40, 60 or 100 feet
per minute for the Model D Printer; the Model J g& o Printer runs et 60 feet per
minute only). The alterations in speeds are obtsined by means of stepped belt-
pulleys; for 40 fpm a spare motor belt-pulley is clipped undernesth the mork tshle,

(b) In the printer, care has been taken to avoid frictionul contact between the film
and the mechanism employed to move it. The film feed sprocket, located bslow
the feed reels, receives the film from the reels, and, working in synchronize-
ticn with the aperture sprocket, maintuins & loop {:etw%n the feed sprocket and
the tension rollers. These rollers, mounted on & weighted lever, are mutcmatic-
ally adjusted to exert sufficient tension on the film to keep it taut at all
times.,. The weighted rollers meintain & proper degree of tension sgainst the
teeth of the printing eperture sprocket, thereby providing the means for the

. correct reglstretion and elimineting s possibility of creepege or slippege be-
tween the negative end positive films. The tension is in direct proportion to
the pressure exerted upon the films. It is sufficlent tc tske ell curl from the
film and to keep 1t in perfect alignment. The rollers in cpnjunction withthe
printing sprocket, the teeth of ' which engage with the film ss it comes from the
tension rollers, bring the file into proper registration before the printing
sperture. This method assures stesdy plctures. s

() The film is accurately registered Just before.it rerches the printing aperture,
&nd Temains thus until printing 15 accomplished, The film locps between the
printing end the take-up sprocket sbsorb eny Jerking motion of the film, end the
adjustable clutch take-up ensures smooth winding of the film onto the take-up
_I'I_I.anfs,s, making impossible eny transmizsion of Jerky motion to the printing
aperiure. :

(d) Further to ensure smoothness o the film toke-up sction, the driving belts are

constructed of s continuous, semmless, flat fabric, and are kept under tension

mesns of wadjusteble pulleys, ‘while the motor belt tension is adjusteble
through the motor support bracket.

(e) It 15 self-evident that proper threading of the film is esszential. The thresd-
ing operation has been made as simple end fool-proof as is possible.

(f) A1l rollers and sprockets are properly aligned. The rollers are flanged, snd
he feed and tske-up sprockets are equipped with film guards.

4. Filp Gate (rigure 3)

() The positive and nes'at.!.\ro films are held in close contact at the printing
sprocket by means of & film gate. Z B

(b) The gate is pivoted in the centre to permit the passage of splices, and is
mounted on & hinged lever to permit ease in opening for the purpese of thresding
films on the printing sprocket,

(c) The film gate has & gate shoe sheped to fit the printing sprocket, and 1= highly
polished to eliminate the possibility of scratching, sbreding, or otherwise in-
Juring the films,

(d) The film gate is interlocked with the combinstion switch lever, which prevents
an accidental opening while the mechanism 1= in operetion end the printing light
turned on. To open the film gate it 135 necessary to stop the printing mechsnism,
which sutomatically turns out the printing light. The switch lock for the film
gate 1s assembled to the front of the printer with ore end ettached to the lower
porticn of film gate cesting end the cpposite end resting in the casting which
houses the shaft of the interlecking switch and starting lever.

5. Fils Rollers (figure 3)

(a) A sufficient number of rollers is used to confine the film to its proper path.
The guide rollers are perfectly aligned, end prefent a minimum of friction to
the passage of the [ilm.

(b) A tenslon roller is provided for each film to produce the proper tension at the
printing sprocket.

6. Peed Hubs (figure 2)

(a) Two freely rotsting feed hubs are mounted on the printing fresme above the feed
sprocket. The feed hubs ere equipped with flinges and guards, sufficlent to
sccommodate 400 feet of film. Flenges to accommodate 1200 feet of film are st-
andard on Model D ond are also aveiloble for Model J, which is normslly fitted
with 400 ft, flanges. The hubs will accommodate commercial film spools  having
an inside diemeter of one inch. The feed hubs hsve neither key nor key ways.

-
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7. Take-up Hubs, (figure 2)

(a)

(v)

(e)

Two belt-driven take-up hubs are mounted on the printer frame below the toke-up
sprocket and ere eguipped with flanges and guerds which will accommodata 4CO
feet of 16 mm filw for the Model J (1200 ft. flanges are slso eveileble for the
¥odel J); or 1200 feet of 35mm film for Model D.

The take-up mechenism s eauipped with sdjustable friction teke-
flat belt pulleys. RE ! on teka-up spindles and

The take-up hubs will pccomrodate coummercilel {ilm spools having an inside dia-
weter of one inch, end ere [fitted with 1/8-inch key slot 2o the flenges can
be pulled outward to strip the rolls of fila from the hubs,

(d) The teke-up =mssembly is so designed thet the tension necessary to take up the

film is sdjusteble. This is sccomplished by seven steel driving and six.canves
friction discs whirch operate under =pring tension, end the amount of tension
applied is adjustable by a screr cep which covers the driving discs.

8. Footoge Counter (figure 2)

(&)

(v}
9.

The film footsge counter iz ¢ film mecsuring device &nd is connected with the
feed sprocket shaft, eutomsatically registering every foot of film that passes
through the mechenism. It is of great velue in checking the progress of the
printing cperation, as the footuge registered 1s mcde to check with the footage
indiceted for each scene on the printing indax card.

The counter has a reset knob snd registers up to 10,000 feet of film.
1w tion - (S=0 Supplement)

10. Light Control Shutter

(a)

(b)

(e)

(a)

(e)

()

An eutomatic curved light shutter encloses the lamp side of the printing sprock-
et. The shutter has twenty-two exposure positicns which vsry from adjacont
positions b{ approximately 15%. This renge of exposures is sufficient to permit
printing ell normsl negatives. ;

Control of exposure is cbteinsd by vorying the volume of light allowed to resch
the film rather than by verying the brilliance of the light by meens of ¢ Te-
sistance in the 1light circuit. In other words, light contrel is by means of
& varliable shutter instead of an electrlcsl control on tha light intensity.

s a result of this srrengement, the printing lemp is constently burning at full
crndle power, end extreme chenges of 1lluminsticn st the printing sperture, es
from minimum to mna_;imuu, are accorplished instantenecusly. .

This method of light chenges eénsures a range of light steps representing an in-
crease of 10% for esch succecding step, thus permitting the applicsation of
sensitometric procedure without considerwtion to color variaticns of the lamp
filament from step to step as would be the case with an electrical control.

#11 normal ac¢justments of the light volume are taken care of by the shutter, set
by means of the manually opersted index pointer on the index dial, which 1s
marked with the 27 shutter opening positlonz, The actusl change irn the size
of shutter opening 12 asctusted by & circult interrupter which rides sgainst the
edpe of the negative. Thus the setting of the shutter 1s slwsys one_ step shead
of the actual cperatimn, &snd an instantaneous change in the light volume is made
as soon as the scene changes.

The shutter 1s located ngroxinately half way between the lamp and the actual
printing aperture, just in front of the ground glass diffuser. The advantsge of
controlling the light st this point is to obtsin even distribution over the
entire printing eperture. The operating range of the light shutter is divided
into twenty-two steps. The actwval opening of the first step (No. 1. on index
digl) 1s set st .250 of an inch on Model J ond .156 of sn inch on the Mocel D.

11, Mappetic Clutch apd Circuit Intercupter. (figure 2)

(a)

(v)

The chief function of the memgnetlic clutch 1s to complete instantoneously snd
sutopatically the operation of regulating the size of the light control shutter
aperture. It consists of an electro-magnet, the armature of which, when in
operation, releases the shutter cperating mechsnism st the desired instunt,thus
allowing the shutter to occupy the positicn previocusly determined by the setting
of the time regulator index dial.

The circuit interrupter i: mounted Just sbove the printer aperturs snd is so
mounted es to permit accurate adjustment towsrd and eway from the printing
aperture while maintaining proper slignment. The circuit interrupter consists
of & zaet of tungsten points, actuated by a roller which rides egeinst the edge
of film. As soon 8#s the rollar engsgec a notch in the edge of (ilm, the two
points close and transmit en electric impulse to the magnetic clutch tZBD-\rolt
A.C. coll) and the 230-volt A.C. coll which operstes the index card pointer.
It is mounted on a holder just above the printer aperture, and cen be pivoted
50 the distsnce between the roller and eperture cen be set to ensure its engag-
ing the notch in the edge of film &t the time when a light change 1s teo take
ploce at the aperture. Pera 7.



(c) Upon coming in contuct with e notch, the roller of the circuit interrupter fol-
lows the indentztion of the negetive film clesing the circuit and crusing the
megnetic clutch te trip, which in turn trips the light shutter control mechanism
and autcmstically sets the shutter to its predetermined position.

12, z_' inting Bperture. Jaw (figure 3A) (Model J) -

(a) The printing eperture Jew is lacated inside the drum portien of gear cese as
shewn 4in figure 3A., A sliding jJaw, oferntnd by the aperture jew zetting kncb
permits the locating of three individusl sperture openings in printing position.
The purpose of each opening if as follows:

(1) ¥hen the knob is set so the ¥ointsr is at "Sound Only," the width of the
printing aperture permits the printing of only the sound tracks.

(?) When the knob is set so the pointer i= at "Pictuvre Only," the-width of the
printing cperture permits the printing of enly the plcture eres, This opening
is used for printing the picture eres from either sound or silent negatives.

(3) when the knob is set so the pointer iz at "Sound Picture,” the width of the
opening permits the grintirm of the sound treck and pictura aras simultaneous-
ly. It is obvious that the simultanecus printing o icture end scund track
cen be done only .from maszter lémm sound negatives in ch the density of the
sound end picture srea have been metched to. pemit their being run through
the printer at one light setting.

(b) The opening of each printing apertura is 9/64 of an inch high.

(e) A slot is milled in the main casting et the laft of the aperturs and main spro-

L cket to permit printing the footage markings end trsde-marks (key printing)
.which identily each roll of negative film.

5-% erture_ Ring (figure 3 ) (Model L)

(8) The eperture ring i= mounted inside the printing sprocket. The five spertures
permit printing silent pictures, sound picturas forwerd, sound pictures back-
ward, sfound records forward, and sound records backward. An suxilisry aperture

is provided on cne side of the printing aperture to permit printing key number
forwsrd or backwsrd.

(b) The locating of the printing aperture is contreolled by the ring assembly which
is mede to rotote to set any of the five different apertures st 1ts printing
position by means of en sperture ving lever with 5 carefully locsted positions.

(1) The rive apertures correspond to:
g, Full width picture end sound aperture.
b. Maszking nu-t sound track at right side.
c. Masking picture sree at right side.
d. Mesking sound treck at left side,
@, Masking plcture erea at left side.
(2) The combination of apertures permits printing:
a. Filent full sperture p!.'ctures or composite picture end sound.
b. Picture ares when negetive film is led to the aperture head first,
c. Sfound treck led to the aperture heod first.
d. Picture ares when neg'ntiva is led to the printing sperture teil first.
e. Sound track led to the eperture tall first,

(e) The gbove arrangement of &perture openings parmits running the negative meny
times in succession without rewinding. Each picture sperture 1s 5/16 inchhigh
and esch sound eperture 1/8 inch high and loceted to peruit printing the whole
width of the f1lm at setting as. indicated in parsgroph (1) a. and to print
narrow baffle line between picture end sound tract at settings as described in
parsgrephs (1) b.c.d. and e.

(d)} A slot is milled in the main casting at the lelt of the aperture end mein
sprocket to permit printing the foctege merkings end trede-marks (key printing)
which identify each roll of negetive films.

. Card Holder end Ingicstor (figure 2)

(&) A printing card holder 12 mounted on the printer hcusing jJust ebove the light
contrel chutter index dizl. Above the csré holder is the foctage counter.

(b) The index card holder consists not cnly of & holder [or the card but slsc s
egister ber to indicete the light chenge of scenec, end it controlled by & 230
olt A.C, coil which receives its electricel impulse from the circuit inter

Page 8.



Tension Weight
Film Rollers”

Printing
S procket

Aperl ure Jaw.
Film Gate

Aperture Jay
Setting
K nob

Film Rollers—
Take up Sprocket

‘Film Gate Switch Lock

Fig 3a Printing Mechanism

Page 9.



FEED REEL ASSEMBLY

“FOOTAGE COUNTER
DRIVE

MAGNET LEAD_.

PRINTING LAMP
ADJUSTMENT

MOTOR SW!TCH

JAPER “PIN SECURING TABLE
B\ CKET - _SHAFT '

FPICURE 4 - REAR VIEW OF PRINTER

te 10.



MAGNET LEAD

230V J.E{

-
ﬁ"&hﬂ LEAD

INTERRUPTER

LAMMETER
I
()
)
CONNECTOR 171 _Er
LT
~
4‘1'.J
2
LS
HMFEL{‘I[“

CARD REGISTER ug_quu—__________'_ij

BLOWERLEAD CANNON

PILOT LAM

‘

P
BILOT LAMP

CONNECTOR

LoV, DC LEAD

_perpoues

T P
:rr{;n

PRINTER LAMP

MOTOR

GROUND LEAD

L
L7
I ——sTARTING
AWITCH

[T smap_switeH

WIRING DIAGRAM FOR
MODEL "607 — 608" PRINTERS

Poege 11.



. TAKE UP SPROCKET

m‘ C MECHANISM

| mge 12,



rupter. When the roller on the circuit interrupter comes in contect with the
notch in edge of film, it trensmits an electrical impulse to the A.C. coil of
index register which in turn sctuates a register bar operating pawl and moves
the index indicator to the next recorded scene in the sperture opening required
for the scene ipmediately followipg the one being printed.

(c)*The mechanism makes an asudible click eech time its position changes, thereby
giving an sudible, as well &s a visual, a.‘.gml to the operator to set the index
pointer on the index dial for the ensuing light change.

(d) A supply of printing index cards is furnished with each machine. These cards

heve spaces for showing the Cfootage of each scens and the correct t
should be used in printing. & . -c g N

14. Filp Notcher (figure 6) . .
(s) & film notchar is supplied with each printer. ) e
(b) Before making the density tests, it 43 essentisl that the negative film be

rtlotch.d st the margin for cnntrallf.n: the change of light at the printing aper-
ure. "

15, Electrice]l Connectors.
(a) (See figure 4.) The printer is supplied with ell necessary electricsl con-
5 nectors., The connectors for the printer lamp, the motor, end the megnets are
rubber covered. The conductors for the ruby pilot lamps, the clutch ceil, and
the card index coil sre covered with flexibls metsl armour. .

(1) Electricsl Connections. (See figurs 5.,) The electricsl connections of the
printer comprise th:rl_u separate circuits.

'™ o ij!{h Cord. The motor switch cord supplies eurreu:lt to the motor
control

Yy, and is led by the round snap switch loceted nesr the top of
the pedestsl. . .
b. Magnet Cord. The magnet cord supplies current' to the megnetic clutch, the.

megnet on the card holder, and the circuit interrupter. Likewlse, the 'com-
bination interlocking =witch eand starting lever 1s in the ngn'le eircuit,
snd current does not resch the magnets until the sterting lever is in the
opersting position.

c. . The lamp cord supplies:current to the printing lamp and pilotlamp

@ combinetion interlocking switch end starting lever is slfo in the same cir-

cuit with the printing lemp so thst the light is immediately turned on when

the starting lever 1s ewitched to the cpersting position, end turned off
when the handle is in the off position. ;

(b) Fuses are provided on each separate electrical circuif, so that s maximum of
protection 13 obtained under conditions. :

{c) For convenience, s switch is installed at the D.C. side of ‘the electrical con-
trol box to permit the operator to open or close the printing light circult in-
dependently from the genersl operation of the printer. )

SECTION IV

OPERATION
4. GENERAL ;
These instructions presuppose thsat the negative has been edited end aszembled in se-
quence of scenes snd titles and that it is in readiness for printing. =

B. NOTCKING FILY (figure 64)

1. The film notching cutter serves as a geuge as well as a notcher. The film is pla-
ced EMULSIO between the guides O with the splice separating two scenes to co-
incide wit e edge of the metsl plate of the notcher, as wn. The distance
D corresponds to fifteen picture frames (six fremes for 35mm film) from splice to
centre of notch snd coincides with the separation between 1:\:-:-:-3“- roller and
the sperture of the film mechenism. HNotches can be cut in the film following =
splice, or at any point in any scene where s light change 1s desired.

C. MOTOR AND MFCHANIEM CONTROLS

1. Geperzl, To sscertain thet the printer 1s in rend:msa.rw an uninterrupted run,
It 1s edvizable that the following precmutionary check be made.

2. E.‘negt:iga% Ccmoegigng. See that all cords eare fl\:;ged into the proper current
suprly outlets. Hefer to Section 111, parsgraph B 15.

3. ting. To start the printer turn on the motor switch, close the film gate,
move the starting lever .one-quarter turn to the right.
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4.

CAUTION

If a motor generstor 1is used to supply direct cur-

rent to the printing lemp, set it st the lowest

voltage before starting the printer, and bring it -
graduslly up to the 110 volts after the printer is

operating.

AMter ascertsining that the machine 1is opersting correctly, 1t is suggested thet
trial films be thresded and run in full daylight to permit the experienced opere-
tor to make sure that everything is opersting correctly, snd for the non-experien-
ced operator to femiliasrize himself with the actual operation of the machine.

GFILM

__METH

D. SETTING OF PRINTING' APERTURE (figure 3)

1. Bet the aperture Jaw setting knob to the position desired. Refer to Section III,

peragrsph B 12,  (Aperture Ring Lever, on Model D).

E. THREACING FILMS

1.

Figure 7 shows the printer fully threaded. Hote that in thnrfhotnsraph two  un-
processed films have been used to facilitate discerning the film paths., In actual
practice the negative film would be black, and difficult to see ocn a photograph.

Place the negative film, wound %nr.g;gg SIDE OUT, on the right-hand feed reel
spool A, keeping it :eéuraly against e [ nntas by means of the right feed
reel guard. P g

Place the positive film wound EMULEION SIDE IN, on the left-hand feed reel spool
B, keeping it securely against the left flange by meens of the left feed reel
guard.

The emulsion of the negative and positive films will then contact esch other when
the films are dramn together for thresding through the printing aperture.

Take the end of the negative film and pull it approximately one foot in sdvence of
the positive film (a two-foot leader is spliced in front of all negatives). Then
take hold of both films, and pull them down until the positive film is approxim-
ately at the height of the take-up reel flange. ¥ith both films hanging loose,
Teise the feed sprocket lever C, taking both films and pressing them around the
film guide roller D, and over the feed sprocket E, engaging the film perfora-
tions on the sprocket teeth. Lock the film on the sprocket by closing the feed
sprocket lever C.

Place the NECATIVE FILM ONLY under the negative tension roller F and over the
negative aperture guide roller G. Then place the POSITIVE film under the pofi-
tive tension roller H sand over t!m positive aperture guids roller J.

Open the film gate K, drawing both negutive end positive films over the main
printing sprocket, and engage the perforations in the sprocket teeth so that the
tension weights of F and H are sufficiently raised to be in an intermediate
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

position, avolding the possibility of getiing tenslon beyend, or lower than, thet
indicated by the limit pin provided to limit the pozition of the weights. HNote
that the correct degree of tension is ol extreme importsnce, as 1t is one of the
ne;n! provided to secure film chrinksge eccommodations. Then gantly close the
film gate.

Reise take-up sprocket roller lever L end pass both’ negative and positive films
under take-up sprocket guide roller K and over take-up sprocket N, engegzing
the film perforations on the sprocket teeth. Note thut & loop 0 muct be formed
between the printing sprocket and toke-up sprocket, and the loop made by the
negative film is 8 trifle longer than that of the positive film. With the loop
thus formed the feed sprocket lever L can be closed, locking the films onto the
take-up sprocket.

Take the end of the negative film snd insert it in the hub of the negstive take-up
flange P, keeping the film securely egsinct the flange while turning it to take
up slack, and set the take-up reel gusrd over the end of hub. . .

Insert the end of the positive film in the hub of the positive take-up flangs Q,
observing the same precsutions as for the negative film, If the end of the film
does not reach the positive flange hub, operate the printer by hand through the
handle at the main drive pulley.

Insert printer index card in index card holder, raising indicstor to starting
point.
: NOTE . i

The starting point for the first scene is alwsys one
scens above the point to which index indicator 1z
set. The index indicator must always be set to make
sure that it corresponds to the description of the
notaticn on the index card.

et the index pointer, figure 2, to the first index number indicated on indax
card. Insert index finger of rtight-hand in the end opening of magnetic clutch
case, figure 2, pushing clutch so that cluteh rod ie released, thus sdjusting
aperture shutter opening to first density change. "

Again teke the index pointer and set for the next number indiceted by ‘the card.

NOTE

The index pointer setting now corresponds to the
scene to which the index indicetor points, so that
in effect the 1light change aperture shutter is al-
weys set by the operator one scene in advence of its
change.

Turn on snap switch, sterting motor. Start the printer mechenism by turning the
interlociking switch and starting lever to the right. .

Lock through the ruby light window, figure 2, immediately shove index disl, and
make sure thet the printer lamp is burning.

Just before the first scene has passed through the printing mechanism, the notched
film passes the circuit interrupter, figure 2, momentarily closing e eircuit which
csuses the magnetic clutch to set the aperture shutter ocpening at the start of the.
new scene and the index pointer to the next number indicated om the printer index
card.  Concurrently, this sction csuses a signal to be sounded, warning the opere-
tor to set the shutter setting lever to the number indiceted on the index card.
This operation is repeated until the negetive roll is finished.

When the end of the negative roll passes the film gate K, figure 7, immediztely
turn off the interlocking switch snd sterting lever to stop the printing mechenism.

yoTe

It is advisable not to turn off the snsp switch as
the motor operates more efficiently while warm.

Cut or tesr off positive film at & point below film gate, snd put in position for
succeeding prints. Then release film from take-up sprocket and releaze take-up
reel guards. Pull out stripping flange, which will remove the rolls of film.

After the printing of each rell, rub over the sperture openings, the printing
sprocket, the upper aperture plate, and the lower aperture plate with a dry cloth.
Once or twice an hour (oftener if necesskry), esturste s smell plece of cheesza
cloth, with acetone or & quick drying cleaner, snd wipe all of these parts,
moking certain that no sccumulation of dirt or any forelgn substance iz allowed to
epdhere to them, Occasionelly (about twice s day), rub the sume parts with an oily
cloth. Then, with a dry cloth remove sll oll from the shutter, plates and sprock-
et. 01l all bearings once s day. (See Section V).

For use in connection with the teaching -of new operators, it is recommendad that
two rolls of screp stock of spproximstely 200-foot lengths be otilized to famili-
arize the beginners with the important stages of operstion. One roll may be
notched, end printing index card prep:ired, the same ss for regular printinxi i
epe



. EECTION ¥ .
KRINTENANCE AND LUBRICLTION )
A, CENERAL ; ) i ;
1. In order to ensure long life and trouble-free opersation, the printer gl;:-ruld be
inspected, oiled, and meticulously cleaned at regular intervsls. Precautions to

guard sgainst corrosion or demage to the highly polished parts with which the
film comes in contact must likewise be taken.

2. At no time should a pointed, or hard, sherp instrument be used to remove dirt from.

eny of the'fnrt.s which come in contsct with the film. Ususlly a pointed pisce of
soft wood will suffice to remcve any dirt accumulation.

1. Upon completion of - the daily run, use a piece of clean, lintles:z cloth, end wipe
tRe polished surface of the gate shoe, the printing sprocket, end the convex sur-
face over which the film runs. This will remove =all the {oose dirt, which, if
left to mccumulete, would eventuslly adhere to the surfaces and in many instences
scratch or pit these polished surfaces to such &n extent that the parts would have
to be replaced.

2. After thoroughly clesning, as described, threesd a plece' of paper leader,
which has previously been moistened with o:l.i, over the Erintin; sprocket end the
convex surface over which the film rides. Then close the gate so the gate shoe
bears against the leader and holds it in position.

(a) The paper leader should not be saturated to a point where it will drip oil, but
only moistened so that it will not spread oil to perts other than those with

which it comes in contact. This hss proved to be a very satisfactory method of

preventing corrosion of the polished surfaces. <
(b) The sbove procedure is particularly effective when the printer is not used con-
stently, but left standing didle u;::a!ﬁys botw;glrum. ‘Howew i -
erd _th nis_.b_e_agﬁs_a_ns o ng. . 8 pro-
%ag%re will be found indis; onnﬁertlcula{-'ﬁ“ig climates where the humidity
is excessive, 85 in tropical localities. 1 :

C. PRE-USE INSPECTION
The daily inspection before the dey's run is started should proceed as follows:
1, Properly oil the printer as specified in this section, paragraph F.

2. Remove the oiled paper leader from hetween the printing sprocket and gate, (which
was placed there at the end of the previous day's use). Using a clesn, soft,
lintless cloth, thoroughly wipe the polished surface of gate shoe, printing
sprocket, -and convex surfsce on which the film rides. This will remove any dirt,
as well as oil left by the paper leader.

3. Using & soft cemel's hair brush, thoroughly clean .the printing apertures. Any
dirt 4in these spertures will leave a fuzzy frame line that mey extend into the
picture or sound area. Make gertsin that the spertures sre perfectly clesp.

. Cheék the sprocket teeth to see that they are clean. Remove sny accumulated dirt.

5. Tharouihly wipa the entire printer. Daily cleanliness will ensure longer life
for sll operating parts, snd will assure more satisfactory results,

6. Threed a loop of film through the -printer mechanism and run for several minutes,
This will not only enable you to see that the mechanism 1s operating properly, but
will likewise remove any oil that may have been left in the film channel.

D. =D& 8 10
At the end of each 90-day period, proceed as follows:
1. Properly oil the printer as specified in this section, paragraph F.

2. Remove the film rollers by unscrewing the screws in the ends of the shafts. Do
not attempt to remove the shafts, ms they are pressed into the casting, Using a
rag moistened with nephtha, wipe the shafts clean of oil or mccumulated dirt. n%ht
rollers cen be clesned in a can of naphtha. Before replecing the rollers, care-
fully oil the shafts and inside bearings of rollers with just emough oil so that
it 1s evenly distributed over the entire surface, but will not spresd to the outer
surfaces of rollers with which the film comes in contact. ‘Upon replacing the
rollers make certain they revolve freely.

3. Very rarely a roller may stick, If one does, and unless the operator notices it
in time, the passsge of the film over the stationary roller will wear a flat sur-
face on the radius end mey result in film seratch. I1f this should happen, replace
the worn roller with a new one.
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by s &galn, as during the daily inspectlon periocd, the printer should be carefully
clesned, snd sny dirt thet may have accumulated in the film channel removed.

5, Corefully examine the drive belts for signs of wear or waakness thot mn not stend
up until the next 90-dsy inspection. The condition of the belts and the necessi-
ty for replacement can be determined only by the inspector. =

'

6. The printer should be thresded with film by the 1nspactm'-, in the usuael menner,
and @ irregularities in operation which may show up should be corrected im-
mediately.

. LONG-PERIOL IRSPECTION

1. In adéition to the inspection end meintenance listed in previous persgraphs, the
printer should again be thoroughly 1nsf8cted, cleaned, snd further greased sfter
approximately each two and one-half million feet of the film have beer run, or, ir
this volume of film 45 not run within a pericd of one year, the long-pericd in-
spection. should take place at the end of each yesr's use, 4 E

2. Thoroughly clean snd oil printer &5 previously instructed in this section. In
sddition, remove the gear cover, remove the old grease from the gears and cont the
gear-tooth surfaces with fresh grocse &s specified in this section, peragraph F.
It is not necestary to remove the gears i order to grease them.

F. LUBRICATION
1. Only two lubricents are required for the lubrication snd maintenence of the print-

er. 1f in doubt ebout the specifications 1listed below, write to The Maintenance
Cepartment, G.B.Kalee Ltd., Aintree Road, Perivala. ®

2. When grease is specified, only General Electric Ball Bearing Gresse or, if not
available, a high grade HLGl or ABEC No.?. bell end roller bearing grease should
be used.

3, When oil is specified, only Houghton AAA eil, or if not avallable & m.gh rade oll
of "the following charscteristics should be used. Viscosity at 100°F, 80 to 90
SUS (16 to 18 centistokes) end a maximum pour point of -50°F, In addition this
meterial shall have & low viscosity temperuture coefficient.

C. LUBRICLTION POINTS

1, Figures 8 end 9.4, B, C, D, B clesrly indicate the points to be lubricated, end
the following chart gives the necessary informetion.

Photographie

Reference Periods Lubricant
A-Figure 8-9 Dally 041 (3 drops
B-Figure 9 20 hr. 011 (3 drops
C-Figure B-9 40 hr. : 011 (4 drops
All film rollers ; {

Figure B : X Quarterly 041

2. The sbove oiling chart is based on daily, or continuous, wuse of the printer, and
does mnot apply when the printer ie permitted to stand idle for seversl days or
longer. When such is the case, sll oll cups and heles should be oiled before ussa,
A drop of oil should slso be applied to each end of the rollers so that it will
spresd in on the roller stud. All excess oil must be wiped from the outer surfaces
of cperating parts.

3.% The filz rollers shown in figure 8 should be removed from the studs on which they
revelve, thoroughly clesned, end both the shafts and inner besring surface re-
ciled, These rollers must revolve absclutely free.

4. The mein drive geers require grewse only at the end of ench yesr's use, The old:

grenzz should be thoroughly clesned from the gesrs, end & small emount of new
gresse added to the gear teeth only.

SECTION VI
ADJUSTMENTE
A. APERTURE_GATE (See figure 10.)

1, The sperture gute (gate shos) is edjustable on the gute casting and must be pre-
cizaly edjusted in relstion to the aperturs drum. The adjustment can be made only
vhen the gate asssmbly is essembled to the gear case.

2. The film gate is so constructed thet the gate shoe pivots in the centre " end

operetes sguinst spring tension te permit tha paseaga of splices end still mein=
tein contact with the film.

w

Adjusting screws A and B are used to set the gate so the conceve surface of
gote metches the surfece of the aperture drum and =o that the gete shoe is parallel
to the printing aperturs.
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4o

6.

7.

B.
1.

The first step i3 to set the shoe so that it is horizontally gnrsllel to the aper-
ture drum. Close the film gete and use & feeler gauge .0l? of an inch thickend
check et the two points D and E. Turn adjusting screw ., A vuntil the clearance
between the gate shoe and the sperture drum 15 the seme at both points D end
E. Once the correct setting 1s stteined, lock the sdjusting screw A in position
with screw Al.

The second step 1s to edjust the shoe so the conceve surface matches the surface
of aperture drum. Use the same feeler gauge and edjust screw B until the clecr-
ance between the shog and drum is equal at points D, E, F and G. Lock the
sdjusting screw in plece with screw Bl.

The thiré step 1s to sdjust the entire film gate so there is a definite amount of
elerrence between the gcte shoe and aperture drum. Adjusting screw C 1s used
for this purpose. Thread two thiclmesses of test film thrcugh the printing mecha-
nism as instructed in Secticn 1V, making eertain that the negative and positive
tension weights are in the intermediate position ss instructed. Next grip both
thicknesses of film below the printing sprocket, and pull downward on the film as
for es the size of tha perforstion will permit. (The perforations in film are
larger than the sprocket teeth.) As this is done, it will slightly reise the
tension weights. At this point the film gate shnuid be edjusted by turning screw
C, so the tension welghts will drew the film back to its original position when
the film is released. This adjustment i3 very criticsl, and the gate must be set
so it 1s not tight enough to hold the film when it is released, but just to the
point that will permit the welghts to drew it back. When the proper odjustment .is
secured, lock in plsce with screw provided, at’'point Cl.

The fourth step is to set the gste so that when it 15 closed snd locked in plzce
the switch lock lever will permit the gate to open from 1/64 to 1/32 inch when
interlocking switch 4s on. This can be adjusted by turning the end of film gate
switch lock, figure 3.

FIGURE 10 - ADJOUSTMENT OF GATE SHOB

EGATIV C POSITIVE FILW TAKE-UP #DJUETMENT

The only perts of this assembly that may weer or glip are the cenves frietion
dises. If they become glazed, replece with new ones. If oil 4s the reesson for
elipping, wesh thoroughly with naphtha. .

It is5 very importent that the teke-up tension be correctly set. The film perfor-
ations must not be strained st the beginning of a run when the teke-up diasmeter is
s?g%ii but still there must be sufficient tension to teke up & full 1000-foot roll
o M .

The most zetisfactory method of checking is to run & 1000-foot roll of test film
and watch the progress of the tske-up. If the tension et the beginning if too
strong, loosen the adjustment cap to weaken the tension. If the tension ir toc
week ee the size of the film roll on the tuke-up ineresses, tighten the adjust-
ment cap until the film takes up securely end evenly.

C. LIGHT CONTROL SHUTTER

1.

The light control shutter is located approximstely half way between the lemp and
the actusrl printing sperture, Just in front of the ground glass diffuser. The
only spproach to the shutter is through the top of the lamgp housing. It is neces-
sary thet the light shutter be set so thut the size of the opening which admits
the light from the printing lamp to the light drum corresponds to the numbers on
the index disl. The normel opening of the chutter is .25C of an inch for the
Model J snd .156 of en inch for the Model D when the index pointer is set to the
No.l. position on the index diel.

Psge 21.



“2.

Set the index pointer, figure 2, so the pointer rests at the No. l. position on
face of index diel. Use a small metal gauge, .250 of an inch thick for Model Jand
.155 of an inch for Model D and insert %through the top of lemp housing) into the
back shutter opening so that it rests between the top edge of mask and the topedge
of light shutter. To remove the end movement of light’ shutter, grip the shutter
operating lever until all movement has been taken up. Hold the shutter securelyin
position, end lock the split end of shutter operating lever around the end of shu-
tter shaft with the squere head light shutter locking screw.

The 115!1: shutter opening can be increased or decreassd in size to permit a larger
or smaller volume of light to reach the printing aperture if the printing con-
ditions warrant such a change in light voluma.

D. REPL ENT AND ADJUSTMENT OF SWITCH BRUSH ASSEMBLY

1.

2.

3.

754

The switch brush assembly No. 0487 should be considered as e unit and replaced ss
such, As the switch brush asseobl is placed on the shaft, positioned for proper
location of contact blades and then drilled for the taper pin (all of this being
done without the use of specisl fixtures or gauges),it is necessary in the re-
placement of the switch brush assembly that the rolimﬂ.ng precautions be taken
and the procedure &s ocutlined be carefully followed 4in order to ensure accurste
s‘l;i.%iénmt and the corract positioning of the new assembly on the starting lever
sha . .
Before removing the old assembly from shaft, use & pointed instrument or scribe
snd merk the hub of the switch brush assembly and the shaft at corresponding
ptrnnta;d A direct line from the hub onto the shaft is the most satisfactory method
of marking.

Use a drift punch and drive the taper pin from hub end shaft. The switch brush
azsembly c¢an now be withdrown from end of shaft. t

brush essembl o, 0 but la one side until ready for reassen .

Refer to the old switch brush assembly removed and scribe on the replacement
assembly the alignment mark in exactly the same locaticn as the mark on the old
part. This ensures the proper location of the contact blades when the assembly
is placed on end matched to the merk which was made on lever shaft. s

FICURE Il INTERLOCKING SWITCH ASSEMBLY

Place awitch brush assembly onto the lower shaft snd match the alignment marks.
Refer to figure 11 and space the sssembly so that the cuter edge of the switch
brush assembly hub is 1,596 dinches (/ .002 inch) from the large diameter of
starting lever. Hold securely in this position and drill end resm & hole disg-
onelly to the old hole in shaft. The hole is to receive & No.l-0 taper pin.

E. REPLACEMENT AND ADJUSTMENT OF CLUTCH MAGNBT (figure 17)

1.

Page

The clutch magnet No. 01711 should be replaced as a complete assembly when neces-
sary.

If the original clutch magnet No. 01711 4s installed it is necessary only to slip
it into the cylinder so that the hole drilled into the brass end 1sriinnd up with
the hole in cylinder wall, Secure in place with the keyed taper pin. However, if
the magnet 1s replaced with a new assembly, it is necessary that 4t be properly
located in the cylinder to ensure correct operation. 8Slip the magnet into. the

cylinder until the contect end of megnet is of sn inch in_ from the %g of
gII;Ede]; casting. A hole can now be drilled into the brass end of megnet, through
the hole in cylinder woll, to receive & No.l taper pin.

The replacement of the clutch magnet necessitates adjustment of the light shutt-
er aperture chenge mechanism. Mske sure all screws are securely tightened.

Screw A eadjusts the stroke on armature which holds the aperture chenge mechanism
rod. Screw B 413 the lock screw for seme., To lengthen stroke of srmeture, re-

22,



5.

b,

lease screw B and turn screw A clockwise & fraction of & turn; te shorten
stroke, turn screw A counterclockwmise & (fractien of 8 turn. Do not fail to
tighten screw B bafore making test.. The length of the armature trevel should
operate best with about a 1/lé-inch stroke,

The air dampening ilunger ¢ has =a screw which controls. the air esceping
and entering the cylinder chamber.

The best way to check this adjustment 1s to mske a film loop from six feet of film
and notch it at short intervals. Etart the machine and operate the aperture change
pointer, sel;l;].n‘;L it from 1 to 22 and from 22 to 1. Make adjustment as previously
instructed until plunger completes its stroke on one notch.

Make sure no foreign matter interferes with the plunger in the cylinder chamber,

elso inspect the locking rod for rough places end see that sll moving perts are
well lubricated. b

FICURE 12 - ADJUSTMENT OF CLUTCH MAGNET

F. REPLACPMENT AND ADJUSTMENT CF CONTACTE IN CIRCOIT INTERRUPTER

1.

The replacement of the upper and lower contsct supports (01462 and 0l463) cen very
easily be accomplished. However, 1t is essential that the points and position eof
eircuit interrupter be accurately adjusted.

To sdjust, use a test loop of film notched with & Bell & Howell film notcher and
thread through the printer in the usual munner.

With the film roller on circuit interrupter resting agsinst the edge of the film
{not ip the notch) edjust the two sets of contact points by slightly and carefully
bending the copper point holders until the contact points are evenly spaced, thus
assuring a simultaneous meke and break of the circuit.

Move the lower contact end support assembly by turning the knurled screw on bnck'
of interrupter until there is between 1/32 and 1/16 of an inch clearsnce between
the upper and lower contact points. g

The printer mechanism should now. be ‘operated by means. of the mein drive pulley
until the interrupter roller enga%an and rests in the notch in edgs of film. When
in this position,.the roller should rest on the bottom of the notch, and the upper
contsct points should be in contact with the lower contact points and force the
lower points slightly to the back of the case. This sction can best be seen by
turning the mein drive gulley so the roller rides in and out of the notch. A
further sdjustment can now be made to ensure positive contact, keeping in mind
that the dinterrupter roller must ride sgainst the bottom of the notch whenthe
points are in contact and must have sufficient clearance when the roller rides
against the inner edge of film so that any slight weaving or unevenness in the
edge of film will not csuse the two points to make contact.
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HARNLNG

Unlecs these points are adjusted properly, they m
not meke contact long enough to permit the 230 volt
h.C. coll (megnetlc clutchg to relesse the clutch
mechsni=sm and complets the change of light, thus
ceusing under-expuswe. This cen be determined only
by running the notched test loop of film and watch-
ing the operation of the msgnatic clutch and operat-
ing mechanism to see that each tipa the index point-
er is zet for a chenge of light the clutch mechani=m
will complete its stroke when the interrupter roller
engages the notch in edge of film.

%, The eircuit interrupter mounting bracket can now be pivoted so the interrupter
roller will engige the notch in edge of negative at the precise time tha freme st
which the light change is to be mede is in front of the aperture. If tha negative
1s correctly notched} the centre of the notech will appesr at the fiftecnth freme
1ine above the point where the light chsnge is to teke place. A place of printed
film can be threaded into the orinter mechenism and the circuit interrupter set
accordingly. Once the correct setting 1s .ettasined, tighten the interrupter brack-
et in ploce with the flat head screr locsted in the disc that holds bracket in

position.
!, CPROCKET REPLACEMENT

1. Sprockets must be accurately located on the sprocket shaft to ensure correct
slignment. Figure 13 shows the dimension that must be maintained.

ol ot mooet 1

FIGURE 13. SPAOCKET ASSEUBLY. .

1. MECHANISY DRIVING GEARS

1. Note ‘that all the mechenism driving gesrs are stemped with the numbers 0, 1, 2,
and 3. If for any reason these gesrs are remcved, they must be replaced so the
corresponding numbers on each gesr sre directly opposite each other.

PARTS FOR MODPLE C & J PPINTERE

0457 35 mm negstive notching cutter assembly (Model T only)
0487 Switch brush ascsembly

01462 Upper contsct suppert %circuit interrupter}
01463 Lower contact support (ecircuit Interrupter
02£0é 230-volt card register coil complete

0240 230-volt clutch magnet

01787 Aperture gate shoe lever assembly (Model D only
02645 Aperture gate shoe laver eszembly (Model J only
10199 Aperture gate shoe (Model J only

10193 Feed sprocket (Model J only)

10191 Take-up sprocket (Model J oply)

7193 Feed sprocket (Model D only)

7509 Teke-up sprocketo?uodel C only)

7564 Driving belt

7567 Motor belt

7072 Fuse - 5 aupe, 250 volty

8105 Mparture zrte shoe (Model L only)

01595 35mz: main printer sprocket (licdel D only)

10223 16 mr main printer sprocket (Kodel J only)

107-8 Index cards.
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