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INSTRUCTIONS FOR THE IMPROVED MOTIOGRAPH No. 1A
MODEL 1912

INSTRUCTIONS FOR THE IMPROVED MOTIOGRAPH No. 1A
MODEL 1912

INSTRUCTIONS

FOR INSTALLING AND OPERATING THE

IMPROVED MOTIOGRAPH No. IA

MODEL 1912

MOTION PICTURE MACHINE

THE INSTRUCTIONS SHOULD BE READ AND STUDIED
CAREFULLY several times before undertaking to operate the ma-
chine, and then, when beginning to operate the machine, have it set up
and at hand ready for reference. When beginning to operate the
instructions should be constantly referred to at each successive
step. Many operators make the mistake of hurrying through the di-
rections, thinking that they understand them befora they really do, as
a result of which they are unable to get the results they should and
would do if the instructions were more carefully studied. Anovher
great mistake is to depend on the advice of some one who claims to
know, but in reality does not. There are many such who pose as ex-
perts, These instructions were written for this particular.type of
machine by the inventor, who does know how to operate it, and they
should in all cases be carefully followed.

The Motiograph complete motion pieture machine equipment
comes packed in a single case. The Motiograph mechanism, crank,
framing handle and objective lens are packed in small boxes forsafety,
which, in turn, are packed in the large case. These parts should all be
removed with care, carefully wiped to remove dust, ete., and see that
no part is overlooked and left in the packing material.

(Por illustration covering the numbers used in the following in-
structions see Fig. 1 and 2.)

If wood base is used the mechanism base, lamp house, sliding
frame, backward and forward slide rods and brackets are screwed Lo
the baseboard. The arc lamp, saddle, post, ete., will be found inside
the lamp house. 5 ]

When the pedestal base is used to support the Motiograph it should
bhe placed in position in the operating booth or where the machine is to
be operated and fastened very firmly to the floor with J-inch lag
screws, or large square headed wood screws, and care should be taken
to see that as nearly as possible contact with the flooris had on allsides.
[n order to do this, as a rale, it isadvisable to use wedges of hard wood.
[t will be well to screw the base tightly to the floor and then drive the
wedges just tight enough at different points so the base will rest with
equal pressure on all sides. Place the metal base board on swivel at
top of pedestal, and insert No. 844 hand wheel bolt through top of
metal base board and serew firmly to the pedestal.

Remove the small screw on rear end of leftside tube and slip on No.
318-M intermediate carriage with the flat track rod No. 377-M to the
rear and replace the small serew in tube.

Place No. 319-M, top carriage, in position on bottom of lamp house,
engaging the ends of the two rods af lower end of lamp house front 306-
A into the ears of top carriage, No. 319-M and fasten with the thumb
serew at the rear of easting to bottom of lamp house.

Place lamp house on top of intermediate carriage, No. 318-M, tilt
lamp hounse back in order to allow flat track rod 877-M, to enter be-
tween the rollers and dowel &}lns of top curriage, so that the rollers will
rest on top of flat track rod when lamp house is tilted forward Into
position. The pins being underneath flat track rod.
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INSTRUCTIONS FOR THE IMPROVED MOTIOGRAPH No. 1A
MODEL 102

Remove screw from round track rod No, 338-M 5
X -M and insert s
through ears on front part of carriages, No. 318-M and Iiﬂl::u:-ibl?)&—xgle
then insert screw through intermediate carriage No. 318-M and screw
; 1nw1§]racic fod fi \rim] lm old same in position,
; 1en place No. 310-A, slide carrier swing, into the short rod on left
sul? of No. 307 cone support, and place No. 307 cone support in posltg)rn
by inserting the two short rodsion cone support into front casting of
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lamp house, and tighten the four screws i

i v crews, two on each side, then place
?h% 371 llunlm_hnuse cone, in position with seam underneath, allorivinx
o (im}zn Hli:l:;:{)rl left side olf_c.(grm su.;ppurt. I.? enter the small holes in
7 y Y cone around into position and fasten ] smal

thumb serews on right side of cunlc support. 2 NG A :
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Attach the stereopticon slide carrier to the lamp house slide carrier
swing No, 310-A and clamp in position with the thumb screws No.
0314-M on top of carrier swing.

The condensing lenses are mounted in a nickel plated mount, and by
the use of two inside telescopic bands, are held in position as shown in
figure 17 at “B”, The condenser mount is held in position on the
front, of the lamp house by two clamps and two screws.

The mount may be removed from the lamp hofse front for changing
or cleaning the lenses by turning the two clamps until the flat
sides of the clamps come next to the flange of the condenser mount.
The mount is usually left attached to the lamp house for shipment.
The flat side of the condenser should always be ontward and the convex
or round sides toward each other. The surfaces of the condensing
1enses should be free from dust, perspiration or other accumulations,
to insure the unobstructed passage of the light.

Insert No. 12-A hand wheel bolt into the No. 328-M sub base from
underneath the front of base board. Set the Motiograph mechanism on
the circular swivel base No. 328-M and screw down tight with the No.

12-A hand wheel.

Attach the upper reel arm No. 7-A by entering the shaft and cross
pin into the rewind vertical arbor socket and screw into place with the
three reel arm thumb screws No. 128-M
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INSTRUCTIONS FOR THE IMPROVED MOTIOGRAPH No, 14
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Attach the take-up or lower reel arm No. 9-A with the three veel
arm thumb screws No, 128-M, Place the take-up belt in osition on

the take-up pulleys with the tension pulley under the belt No. BIT-A,

first having loosened the tension screw of the belt tension pully No.
109-M, until the belt is quite loose. The belt should always be kept
Jjust tight enough to turn a fullreel of film, that is, so the reel wili keep
turning until all of the film has passed through the machine and talken
up on the lower reel. If the belt is too tight it will cause unnecessary
wear on the teeth of the intermittent sprocket and on the gears
throughout the machine, and will also damage the film by checking the
sprocket holes, and will cause more or less trouble by running the film
off lower sprocket.

When the fire proof magazines are to be used, they should be
attached before the reels ave put in place. To attach the fire proof mag-
azines, unscrew the thumb screws No. 23%7-M in the magazine spider
33!% and 38% so as to let their points pass the flange on the reel arm.
Put the magazine in place on the reel arm by inserting the boss on the
reel arm into the opening of the spider. Have the fire trap or valve
No. 33-A toward the upper or lower feeding sproclet, depending upon
which one of the reel arms you are assembling, 1fthe upper magazine,
be sure and raise the stop bolt No. F-42 in order to allow the lower end
of same to pass the flange on the reel arm, then tighten the thumb
screws No, 237-M to engage the flange on the reel arm, Have these
Jjust tight enough so that the magazine may be edsily shifted from the
operating to the rewinding position, then serew down the lock nuts on
the screws No. 237-M in order to keep them in this position.  On both
the upper and lower magazine will be found-a machinescrew No, F-124
to which attach the shift rod No. F-41 which is for the purpose of shift-
ing the magazines simultaneously to the rewinding position. Now
open the magazine and attach the reel, turning around until the key
pin on the arbor enters the seat hole or key way in the reel and close
the E',oim.erl reel shaft latch.

areat care should be taken at all times to have the reel all the
way on s0 that the latch will be entirely closed, as otherwise in closing
the magazine door the latch will come in contact and bind on the inside
of door causing much damage to the film, if not breaking it entirely.
Place the framing lever handle No. 756-M in the framing lever socket
No. 11-A and screw it into place. Loosen the little thumb screw on
the erank handle No. 013-A, place the crank handle in pasition on the
cranlk arbor and tighten the little thumb screw on the crank so it en-
gages with one of the small notches on the end of the crank arbor to
hold the crank in place. Remove the stereopticon lens bracket serew
and attach the stereopticon lens bracket No. 37-M. Attach the stere-
opticon lens bracket rod No. 91-M b removing the wing nut No. 91%-M
and washer and insert same into either the front or rear of the bracket
depending on the foeal length of the lens, then replace washer and wing
nut and screw wingnuton firmly, Remove the stercopticon lens from
its box, earefully wipe from surface of the lens any dust that may
have accumulated. Remove the flange ring from the lens, insert it
buack of the lens mount 1-]:1{: No. 22-M with the bead or rim to the front.
Insert the lens from the other side and serew it in place. It is not nec-
essary to have the flange ring attached to the lens mount ring or to
have the lens mount ring threaded. Attach the stereopticon lens
mount ring No. 22-M to the slide rod No. 91-M on stereopticon lens
bracket, No. 37-M tighten into place with the thumb screw No., 2212.M,
., . ftemove the objective lens from the little pastboard box and screw
it into position on the front plate of the mechanisn, first having re-
moved with a soft cotton cloth any dust that may have accumulated on
either the front or rear surface of thé lens. The lens consists of a slip
tube and jacket. Turn the focusing ring on jacket so that the sliding
part of jacket is about half way between the front and rear extreme.
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hen the slip tube or lens part may be pushed in and out until the im-
Ege on the sgreen comes topu. focus. A sharp focus may be obtained by
manipulating the focusing ring on lens jucket. If the lens Is of lon
enough focus that it requires one, an extension collar will be furnishe b
with it, which must first be screwed into the front plate and the lens
jacket in turn, screwed into the extension collar.

LIGHT FOR MOTION PICTURES

here are two kinds of light that may be considered practical for
th?:JIEpiCl.ul'g worlk, viz: electric light and caleium light., The EIect-::lu
are light is preferable owing to its strength, convenience and low price.
1f electric connections eannot be had, the only practical substitute is
caleinm light. Calcium light is obtained by burning a comblnu:t.lm{of
oxygen and hydrogen gases against a cylinder of Ill'eptll:f‘-(l uglslacke_d_
lime. The gases for calcium light may be had compressed in tanks
from calcium light companies located in the principal cities through-
out the United States. 'The taniks hold fifty cubic feet, the cost of which
is nsually £6,50, ljmldies l'fl-eighb climrges, and the average consumption
§1x to nine cubie feet per honr.
2 tr\l\)'rlclltfn using compressed j.{ilg.‘i(.‘s from cylinders,connect one end of one
of the rubber tubes which accompanies the ontfit, to the nI#mIes of the
black tank (containing hydrogen gas) and the other end of the rubber
tube to one of the nipples on the ealcium jet, then connect one end of
the other rubber tube to the nipple of the red tank (conta.inll_zg hydro-
gen gas) and connect the other end of the rubber tube to the other
*alcium jet,
111?]3&131?51136&':‘133’;1[.}:‘;1&1’11 more convenient means of obtaining calcium,
livht is by using the E};:barprh-se Portable Calcium Gas Making Outfit,
which produces calcium gas by the use of a chemical calle Oxpue.
which generates gas when brought into contact with water at a cost of
*noar, ! 3
abugt,x IIEI]%EEF“. E.]LE NT SAFEGUARD where electric light is used for
projection work is to have on hand one of these Portable Calcium Gas
Making Outfits, which may be used incase the electric _]1[;]1!.‘ should
be temporarily shut off, as sometimes happens from accidents at the
y s or from other canses.
pow\li-'rhlr]n,?;l %ﬂslng calcinm light instead of electricity a cal._-i‘um or
oxygen-hydrogen jet must ln:;. lIIS]P.d instead of the arc lamp, which must
3 (] ed wi special lamp post.
alwl’iicgli:{lvc:gi'ilu\l‘nlm] ita)jm 05t lul position on the lamp sliding base
inside of lamp house and Ligﬁt,en serews provided to hold same in posi-
tion, then place caleinm jet in position on lamp post and lower the jet
or the post to a point where the point of the nozzle will be about 3-16
inch below the center of the condensing lens and tighten the thumb
5L it in position. N S
auc\\‘\;ﬁg';::ha:g]r; tbhc No. 1-A Motiograph lamp house it will be necessary
to remove the two porcelain bushings through _which the w II’I:‘.hl grs
passed when using tl}m electric arc lamp and pass thu_a ruhbmj tﬂ;l‘llll'..
thi’nugh these openings and connect the tubings to tlne}r ru:»])t,u.ilm
nipples on the gas jet. (See instructions which are furnished with_ 1 }e
as making outfit). When using the 1909 lamp house, which is furnished
;\{' ith the No. 2 Motiograph outfit, all that will be required will be to
remove the sheet metal 1slit‘ies inia back of lamp house and insert the
z 1) z| circular opening, ;
tub!i‘lgi.‘kl;‘;ollilgjé t(’:helincler tronll the Filme box, place it in the fork of.‘ the
caleium jet, revolve the lime and see thatitisinan upright position
and adjust the location of the lime serew slide so the surface of tlie
lime wou'd be from 4 to }{ inch distance from the point of the nozzle
g tlﬁﬁrﬁéﬁ?};ﬁg 'E-Z:L'ardins: the Enterprise Portable Gas Making Outfit
will be found in our catalog or will be furnished on ::1p11].1(:1:34,1‘;.1111,r 0
7 1911 INSTRUCTION BOOK will be require or the
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The Electric Arc Lamp.
(For Illustration see Page 54).

The arc lamp, saddle, post, ete. will be found inside the lar hous
and should be carefully unwrappe r , e 1 e
ma.tBerIail, dlust\ EI‘I"A .:F pped and wiped free from all packing

eginning with April 1st, 1910, we began to malke deliveri A e
type No. 1-A Motiograph are lamp, ush:-illnwn in cubi}r"!];-l.eas. ?gﬁilll'icllll(n‘x
a rack body designed to give the operator the choice of setting his
lampin a yeruc;z_.idpusn.mn or with the top inclined backward at an
angle of 18, 23 or 28 degrees from the wvertical position a.snt-iwfm-telry
arrangement which is not found in any other arc lnm'p. To accom-
RH?h _Lhese. adjustments we use two piecescalled the rack body No
II(:ruSn and a raclk body support No. MG-86, held in position by two
screws No. MG-87. When delivered the rack body sets on the rack
body support at an angle of 24 degrees from vertical, with the carbon
clamps :J.rljpsted so that the carbons will be parallel with the rack
bars No. MG-18 and MG-19, the lower carbon being about 1-16 inch in
advance of the upper to force the crater or small eup shape which
forms on the end of the upper carbon on D. . (direct enrrent) and on
the end of both carbons on A. C. (alternating current), as near to the
front as possible so as to face the condensing lens. From these craters
the greatest source of light is obtained, To change the :mg—le ﬁnr;nuv['\
the two screws No. MG-87 that attach the rack body to the rack body
support and shift to the position desired. To incline the lamp at{
greater angie locate the rack lmdgr lower on the support, Tr; iuctin;s
at a lesser. angle move the rack boc y up on the support., For a vertical
1:u.~.i't.‘ion attach the rack body to the extreme top of the support
__The vertical }msmon with carbons also set in vertical position, as
shown in Fig, 3. for alternating current is desired by some. Others pre-
fer the vertical position with the carbons set at an SR
angle asshown in figure 4, whilestill others, ourselves
included, prefer the same position of lamp and car-
bons for alternating current as for dirvect current,
which is the position in which the lampisreceived, as
shown in figure 13. e

The No. 1-A lamp house as delivered after April 1st

1910, has several %-
in. openings in the
rear through which
to pass the stems of
the arc lamp ad-
justment handles, Fig 4
thestems being securedin the sockets
by headless screws No. MG 2514 and
MG 40% which must be removed and
the stems of the adjustment handles
removed from their respective sock-
ets, Place the arc lamp in position
into the burner slide No. MG-1 in-
side of lamp house after first having
loosened screws No. MG-14 and 1%
sufficiently so as to allow the lower
end of the main body No. MG-3 to
slip all the way down (being careful
to engage MG-3% main body stud,
between the flanges of No. 32 swivel
collar for side adjustment), then
D tighten screw No. MG-14 so that it
will enter the small grooveson lower end of main body and tighten
screws No. MG-1% just enough so that it will freely allow side a just-
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ment of are lamp., Now insert the handle stems No. MG-25 and MG-41
through their respective openings in rear of lamp house from the
outside and insert them into their respective sockets No. MG-2514 and
MG-40; replace the headless serews and screw them into place,

Where the 1909 Togo Universal arc lamp is used as furnished with
the No, 2 mechanism, the lamp houose is provided with a circular
opening in the rear, through which the hand wheels of the arc lamp
should be passed and the arc lamp burner slide post placed in position
on the burner slide; the sheet metal slides in the back of the lamp house
should clos#f on the stems of the hand wheels to hold them in their re-
spective positions.

The Electric Arc Light.

Is the result of the electric current jumping, so to speak, from one
conductor to another, in order to complete a circuit. The light is pro-
duced by the excessive friction or resistance of the air to the passage
of the electric current. For example, if you bring together two wires,
the ends of which are connected with a primary battery, such as is
used with an electric door bell or telephone outfit, and then separate
them, the result will be a tiny electric spark. If you bring together
two wires connected with an electric light circuit of 110 volts and then
separate them, the result will be a blinding flash and the melting of
the two wires at the point of contact. The reason for the difference in
intensity between the two sparks is due to the greater intensity of the
electrie light eircuit over that of the electric ﬁoor bell eircuit. The
conditions that produce the ‘electric are light are the same as those
which produced the spark in the door bell circunit and the flash in the
electric light eircuit, only that two carbon pencils are substituted at
the point of contact, which, instead of melting, are slowly consumed,
with the result that they produce a light of the most intense brilliancy.

For the production and use of electric are light for optical projec
tion work, the following accessories for each lantern or motion picture
machine wiil be required:

Ist—Hand-fed Are Lamp, which consist of a frame and machanism
necessary for the support and adjustment of the carbons.

2nd—O0One or more Rheostats, the office of which is the reduction of
the eleciric current to make it suitable for the requirements. The
rheostat consists of a considerable guantity of wire ofi high resistance,
and the necessary adjustments for controlling it.

3rd—Carbons of a size that is suitable to the kind of eurrent that
is to be used (direct or alternating) and the guantlty of current that
is to be consumed.

4th—A knife switch, for convenience in connecting or breaking the
eircuit, for the safety of the operator when making connections,
changing carbons, ete.

The Knife Switch should be of ample capacity to fill all require-
ments, whether for the traveling exhibitor or one that is permanently
located, and generally speaking, we would advise the combination of
the knife switch and fuse block when using a single lantern, or motion
picture machine alone,

When using a double lantern, two knife switches are required, and
it will be found more convenient to have the switches and the fuse
block separate. The type of fuse block that uses enclosed fuses is
most desirable, because in most cities and towns the Board of Under-
writers will no longer permit the use of the open link fuses.

Our No. T Electric Knife Switch and Fuse Block is recommended as
thoroughly efficient and one that will fill all requirements up to 250
volts and lifty amperes.

Sth—A Fuse Block, for the purpose of protecting the wirlng, ete.,
in case of accidental short cireuit.

THE 1911 INSTRUCTION BOOK will be required for the
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INSTRUCTIONS FOR THE IMPROVED MOTIOGRAPH No. 1A
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fith—Fuse wire or Plugs, of strength de
‘ £5, [ pending upon the amount
of current to be consumed, the number of lamps 11? 0 1Lémt.ion, ete. :
- ;tlll—-Insu]uted Wire or cable for connecting the lantern or motion
?Ecl.ﬁée\é?nchine “;1]111 Hizﬁ n]:a[u sqpply wires of the building. The slze
C e or cable w depend upon the qu i " 6
consumed.] 1 P quantity of eurrent to be
The rules of the ““National Board of Fire Underwriters' re e
s i[DI!DWing: nderwriters” require
for 15 amperes a No. 12 wire. For 20 amperes a No rire or
11 a.rrlu|perii:s a Aiu.lti wire is required. ; 5 A0 “.h & And:lor
‘he electric lamp in most common use for motion pleture work is
known as the Vertical Hand-fed Lamp. Some I.I!]l.’.I'illl.U..l‘.‘iupl."l"l"f:.‘}l' l;l::
;;:;.;i“t.i:}“gliimﬂ}ip, \:’In{:]il possesses some advantace in the matter of
stter illumination, but is not quite 5o easy ceep in adjust as
Il1e;(!'1‘1,h:ul e 1 sy to keep in adjustment as
1e automatic lamp is now very seldom used for optical projec
; autol § | use 3 0jee-
::.I’Lll;:‘;vmh owing to the great cost and the difficulty in ]J-tm'p].t:"‘ {E in
Oens., 2 =
The use of alternating current is accomps ; inj i
S  use of E G } g panied by a humming noise
which is indispensable when using a rheostat. ’l‘In:1t1l,czlsilyhof(€1::e
!mise when using alternating ewrrent will depend on the number of
alterations per minute and the number of amperes used. Some alter-
nating currents make more noise than others, depending upon the
:II:.:‘!]IJBI":;f ﬁiter?bat-ions per {r]mmm. The greater the number of alter-
1ations the less the noise. Alternating current of low frequency is un-
desI&“ubiahro::n 0])1tl.iic:!.l projection work. : A
. To get a brilliant picture it is necessary to use plenty of current
The action of a transformer is to convert pressure (Bo]r.ngn) into vol-
ume (amperes) without destroying a portion of the current as when
u.:sing_" a rheostat. Transformers are known under varions names as
Current Saving Devices. The added quantity of current helps to
fl:‘_)_lkl[ll;%nr(_.‘;m the L'EI;LL‘,I‘ oil’ l;m c:u-lx)n:i& and makes the light much
:asier to manage and keep in focus, besides giving greater i
and‘%lbmglnter pi(l:turp. e E R on
1en using alternating current an unsteady light is usually tl
" 5 c LTy F EE ¥ e bl
m.-suI_L of the arc traveling around the points of the carbons. \\'Ill:};l the
arc is on the side next to the condensing lenses the light is brightest
but “:hvn it is on the side away from the lenses, the light is dull.” :
: \_\ hen using either direct or alternating current, flaming is usually
caused by the carbons being too. far apart, and if they are too close
together it will cause hissing. 1f the current is too strong for the size
of the carbons, it will caunse both flaming and hissing. Carbons that
Im\r{e impure spots, or that are coarse-grained will cause sputtering.
.. The adjustment of the hand feed are lamp is exceedingly simple.
ll'le habit is soon acquired. The carbons require to be fed E(ﬂg(‘.'tllll‘.l'
every few moments as they are consumed, The peculiar noise pro-
duced by the arc as it becomes lengthened suggesis to the operator
the necessity of readjustment. In case from neglect of adjustment, the
{:E]t,iti ItJlt‘cumfstmiLI llglmslmil. I1L is necessary to bring the carbons together
il the points touch, and then separate them sufficiently to give t
IJl’str-!llumln:!.tiun. ; j SuTstoelTEini
There are two ways of making an electric are light brighter—first.
!)y reducing resistance, which is limited by the heating of t e rheostat,
le, if carried too far, the wires in the rheostat will burn out; and
?ﬁ?%:{]itau'd best: ]\:'_u)i, is to l'{!-j(_'- gm{ill'ier carrying capacity, by wiring the
‘hepstats in multiple, as shown in preceding diagrams 5 g
lI!-iG']C_:f larger carbons. : v SRy
e cost of using electrie are light, when using twenty-five amperes
: : ! £ iy - 'es
|.ar‘i_:-.1r:_'ent. i1s about35¢ per hour, and ,ﬂft.y amperes wmﬁd cost npbout
twice that amount, The cost will vary somewhat in different. eities.
Where motion pictures are to he used for Motion Plcture Theatre or
Nicolodeon, electric connections can usually be had, but the traveling
THE 1911 INSTRUCTION BOOK will be required for the
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exhibitor will find that there are many places where he wishes to give
an entertainment where electric connections are not available, in
which case it will be necessary: to use calcinm light.

Care should be taken to always open the switch before undertaking
to handle the arc lamp, replace the carbons, etc. That is what the
switch is for,

Care should be used in handling current above 110 volts. We advise
arainst the nse of 500 volts, as it 1s dangerons. It isacurrent, however,
that is seldom met with for lighting purposes. %

Great care should be exercised to avoid allowing the wires to touch
each other, to touch metal of any kind, or to touch any metal that would
connect the two wires, as it may cause a short eirenit and injure the
apparatus, the hands of the operator, or both, The useof a fuse block
and fuses isa good thing to protect the apparatus. Care should be tak-
en to protect the eyes when using electrie light. There is not only dan-
wer of injury to the eyes, but the light will tempororily blind you,
which will Be a great hindrance to the satisfactory conducting of your

work.
RESISTANCE DEVICES.

A certain amount of resistance is required when operating an
electric arc lamp, in order to reduce hoth the force (pressure) and
the volume of the current, and it is the office of the rheostat to supply
the needed resistance,

Resistance is perhaps one of the most important things to the
operator. Generally speaking resistence devices may be div ided into
four classes, viz: rheostats, transformers, choke coils and arcrectifiers.

The rheostat is the oldest form of projection resistance and for
direct current is the only one available. Resistance is necessary from
the fact that the carbons of a projection arc lamp form a dead short
circuit when brought tozether. Means must therefore be provided to
allow of but a certain limited quantity of current passing through the
short thus made or the wires would burn up instantly were it not for the
fuses, since thelamp would take far more current than the fuses and
wires would carry. ?:1 fact could such a condition be maintained the
only limit to current flow would be the eapacity of the dynamo feeding
the system. To prevent this, resistance is inserted in the eircuit and we
will first consider that form known as the rheostat. Different metals
possessdifferent degrees of conductivity (currentcarrying power), cop-
per wire being the bestof any metal commercially available. That is to
say, a copper wire of given size will carry a larger amount of current
without heating than a wire made from any other me tal combining the
toughness and duetility necessary and at the same time not too costly.
On the other hand, an alloy of certain other metals possesses high
resistance to current, and wire made from this alloy is used in
rheostats, The resistance device is to the electric circuit exactly what
the valve is to the water pipe. If you wish to zet a certain quantity of
water from a water pipe you don’t take the cap off its end—you install
a valve and open it just'enough to let through the desired quantity.
If you wish a certain quantity of current, suy, 40 amperes, from a wire
charged at 110 volts, you cut the wire and econnect in a certain length
of resistance wire caleulated to allow 40 amperes to pass at a pressure
110 volts. If the pressure were suddenly raised to 220 instead of 110
volts, you would have to insert more resistance wire or you would get
more current and your resistance would heat unduly. The more
resistance wire of a given size you insert in a eircuit at a given
pressure the less current you will get and the less resistance the more
current will go through. 'The higher the voltage, the more resistance
you must have to get a given number of amperes. The rheostat is
nothing more or less than a case carrying a certaln number of feet of

resistance wire wound into coils to save space and mounted on insu-
lntors. Some are so arranged that a part of the coils can be cut out or
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cut in by moving a lever or changing a connction; these are ¢
adjustable rheostats. In the nun-udjliitable rheostats t|1;1‘{g‘§n‘-;{;[‘$g
binding posts, one being attached to the end of the firstcoil and the
other to the end of the last coil, the current thus being obliged to pass
through the entire length of all the coils in the device. Now if a
binding post be attached to the end of the fourth coil of a rheostat
containing 6 coils and one of the wires be attached to that pnstimieﬁ:f
of E!le one at the end of the sixth coil, two of the coils would be “eut
out” thus decreasing the resistance by one-third and cormsepond'invlv'
increasing the resultant current, When you see a rheostat with more
t-hu_n_t.wo )tmllng posts, it is that kind of an arrangement exactly. One
Im:ims alwaysa “permanent” and one wire must always be attached to
t, but you vary the amount of current according to which Post you
attach the other wire. The ad justable rheostats, which have a slidinge
lever, amount to the same thing, each contact being in effect the same
as aquarr;m binding post, as :l,b]ove described.

Some rheostats are composed of a number o 4 g :}
being in ltself a cmnF!alu rheostat, the Pu.rg F;'?éja.alll';t%wgm(lﬁ- 'r(:fcl:r::
complete rlle:)§tats isclosed in one case. d;le of the well known of this
type is 1h€.!? ACR, Universal rheostat, as illustrated and described in’
l:f S, 9to12, inclusively. This type of machine is quite flexible, as the
cellsmay, by means of “jumpers’, be connected in any desired manner,
both series and multiple, or each cell may be used separately. !

Right here let us explain the terms “series” and “multiple”. This
is something which confuses many but which isin reality very simple.
Series, as applied to rheostats, means that all earrent which reaches
the lamp must first pass through all the resistance coilsin two or more
;Egiitl?it:gr%]cﬁﬁ%tfg E-het]other. ;Ne think this is simple and rflain
) 3 ] Wl urther explana S8y b ing
rheostats in series reduces the cu]rrgﬂg.uon SACoPINo Bhy haiatding
funlgultl ple puzzles many however, and we will endeavor to explain 1t

ow, supposing we have a large water main $

connect or tap in two water pipes together, with t.wé {f?:liv?;? Eglgﬁggﬁ
is precisely the same as connecting rheostats in multiple, By openin

both valves you get just double the quantity of water through both
pipes than you would through one pipe by opening one valve, Thus it
will be understood that two or more rheostats connected in multiple to
:I\:’% 31; I:E:L!;re“:‘iﬁew“il nllo\\_rt 1addill:-iunul current to pass throngh just as
A - 1 pipes with valves ¢ ted to the er n 1
allow additional wl.‘!.lgl’ to pass thmugh?mmdlﬂd s aer e L

The selection of rheostats for resi i

f ! s 1 sistance will depend upon tl
:;(l)]lii?i;;rl‘s o&’ltha flecml-m line on which the electric arc lumq} is to 1':3 uqt-\:]lu
‘hether direct or alternating, and the amount of : BT s current
that is to be consumed. e A

In computing resistance it will be well to remer
i omp o st ; L Wwe smber that the num-
Im_ of volts consumed in making the are of the lamp is usaally :Lh]u]L}L
Iﬁl’l._',-r and Lh‘e rheostat must have suffcient capacity to take care of the
Tﬂlr_lnce. For example, on the 110 volt eircuit, the arc consumes fifty
.‘&’i-ﬁﬁ’; El;flzlileci'g:;i;:luinrrmgr, niul the rheostat tales care of the balance
sixty volts, 10 220 volt cireuit the rheos st tal i1
AR 1e rheostat must take eare of
In case the outfit is not to be used in a permanent i g
PTG 1 56 nt location such as
I\]_oL'mu Pieture Theaire, public hall or church and is to be :1;}.}:11111;: :t
l-!mell}ng gxhl‘bitur, it will then be necessary for him to equip himself
::H(‘l 11 (;egiég{bunf :suu%lcnx?auil.y and in such number that he will be
::(;rliaul., ny ordinary conditions with which he may come in
In the matter of rheostats their desi i
y : gn is almost-legion, but the
really good ones are limited. All rheosats put out with the Mntiugrm;h
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machine cmupliy fully with the Underwriters’ rules. The A.C. R. Dandy
is similar to the Universal but non-adjustable and but 25 amperes
eapacity on 110 volts pressure, either direct or alternating. It has but
two binding posts, attach a wire to each. The A, C. R. Universal has a
capacity of 45 nmPel‘es. It is in effect two separate rheostas in one
case. The two cells may be used singl X in series or in multiple. See
Figs 9 to 12, inclusively.  The A.C. R. Adjustable Underwriters model
has two binding posts, one of which connects of course directly with
ad justment lever. Connect a wire to each post. Move lever clear
over to *in", turn on turrent and adjust to suit. The contacts are ex-
cellent. Keep them clean. In ease the contact spring should ever get
loose, remove the lever and bend the spring down a litle. The adjust-
ment is on a slate base, located under a heavy metal cap. The machine
is quite light and the contact arrangement being so well protected it is
an excellent rheostat for road work. Oapacity 45 amperes on 110 volts or
v5 amperes on 220 volts, All these devices are protected by perfor-
ated sheet metal casing. The coils are independent of each other and
are very easily removed and replaced. The coil connection is through
machine-turned lugs, the coils being held in place by two set screws.

When using alternating current, with a rheostat for resistance,
there is always a singing noise, which is caused by the vibration due to
the rapid and constant reversing of the current.

Current Saving Devices

The use of the rheostat form of resistance on alternating current is
out of date. Too much power is wasted in heat, besides which they do
not furnish nearly so satisfactory projection current as does a rightly
constructed current saving devices.

The Bell Inductor Compensator has an extremely high efficiency
because it does not depend upon magnetic leakage for amperage regu-
lation, but has a practical device for current control. Four points of
adjustment are provided, allowing instantaneons regulation of amper-
age with a delivery at the lamp of 35, 45, 50 or G0 amperes.

" The Fort Wayne Compensare, the Hallberg Economizer and Edlson
Feonomy Transformer are three other highly eflicient transformers
which are handled by us. For further information see Motiograph
catalog. These are low voltage transformers.

A good transformer used on the current cycle it is designed for is
absolutely noiseless and you should be able to lay your hand on it any-
where at any time withont feeling undue heat. Usually they are adjust-
able, giving about from three to four different amperages ranging from
35 to60 amperes. It is quite possible to get practically as good projec-
tion light from 60 eycle alternating current, by the use of oneof these
devices as from direct current, but very close attention must be paid
to setting the carbons; as will be explained further on under the head-
ing of “Carbons”, however, their weight renders them somewhat
undesirable for road work, Transformers cannot be used on direct
current under any condition. In making connections you wiil
find on most machines two binding posts marked “Lamp’. Connect a
wire to each post and run one (either one) to one lamp binding post and
the other to the other lamp binding post. Some devices have two
other binding posts, they being marked “Line". Run wires from
operating room switeh to these posts. That is all there is to it. Other
devices have four line binding posts, connections being made to
different posts for different voltages. Instructions will come with
these devices for connecting,

A well built transformer, used on the eurrent it is designed for,

will last indefinitely. .
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Connecting Lamp and Rheostat With the Supply Wires

The four following diagrams will illustrate some of the more de-
sirable methods of mu.E[ng electric connections: o=

SWITCH Awp FUSE BLOCK. Switch, Fig. &

~ -0
SUPFLY =
WIRES. LAMP.

N.

Figure 5 illustrates a single arc lamp, either for single lantern or
motion picture machine with one A.C. R. Dandy rheostat and con-
nected by knife switch and fuse block.

Swltch, Fig. 6
P. e
o=
i:":l:l;f RHEOSTAT. !E LAMP.
b =g L 9 g ]
o SWITCH Ano _tl__

FUSE BLoCK.

Figure 7 illustrates a single arc lamp, for either a single lante

Tur s o & ; sitlier a s 4 T Or
Lmoobilulébplufu; re m]m:lune, with l-l]lo AL G iH.. [Universal leeosl.at which
rousists of two rheostats wired in multiple and connected i
switch and fuse block. : % v SRS

SWITCH ANDFUSE BLOCK Switch, Fig, 7

RHEOSTAT.| | = _[-p LAMP.

T = o

(s==a

Figure 7 illustrates one arc lamp, for either sin

L E 3 e arc lamp, sither single lantern or motion
picture machine with A. C. R. Universal Rheostat which consists of
two rheostats wired in serles and connected by knife switch.

.

N
SUPPLY"
WIRES.
N.

SWITGH AND
FUSE BLOCK .

RHEOSTAT

Fig. 8

Figure 8 illustrates the A, C. R. Univers i
F ] strates the A. C. R. Universal Rheostat which consists
2\{_}\\‘? r!leosgm!;:s and is connected with two Arec Lamps by two knife
E ';.({;eb and one combined fuse block and knife switch.

‘here the wires come together in th + ) M i
. he 5 ¢ 3 ] e form of a “ball,” the insula-
Eg]\!‘].lh:l.'lg been removed, t.I.n.’, bare wires spliced l-:J;.:L\..thcr and the unions
Ltl Ll:u L\fi“u‘h electrician’s rubber tape. Where the wires cross each”
other, it Is simply a cross without any connection.
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The following four figures show the different. methods of connect-
ing the *‘A. 0. R. Universal” Rheostat. 1t is called the “Universal™
because of its universal adaptation. The Adjustable Rheostats are in-
tfllﬂ ed forlu.-;% only on lines of same voltage as that for which the rheo-
statis marked.

s ~ = 5
—-—I (] Oo— —

\ o :
o o —
\ J . =2,

ig. 9—110 Volts, 25 Am- .10—110 Volts, 2 Lamps,

peres 25 Amperes each.

- ' ]

SEE T S

L) X 1y

Fig.11—110 Volts, 1 Lamp, Fig.12—110 Volts 12 Amperes;
45 Amperes. 220 Volts, 25 Amperes,

In connecting up one or more electric arc lamps, care should be
talken that the fuses used in the fuse blocks are not of greater capacity
than those used in the plug that connects the house system; otherwise,
in case of accident, the house lights wonld be liable to be put out of
commission.

The Asbestos Covered Cables furnished with Motiogmf)h Equip-
ments are provided with copper tips or termin als to be attached to the
Arc Lamp. It has been learned by experience that these terminals
after beeoming crystalized and oxidized from the intense heat through
long continued use are liable to break. To prevent this breakage we
have provided

An Auxiliary Hook Clamp on the arc lamp bracket which holds
the wire in place and distributes the flexibility th ronghout the entire
length. The terminals, however, are not a necessity and in case they
should break, the wire may be cut off where it enters the terminals,
about an inch of the asbestos stripped off, and the wire may be formed
into a hook, placed around the binding screw and between the two
washers. This method is used hy some in preference to using the
terminals, except where prevented by city ordinances.

ELECTRIC CURRENT—DIRECT AND ALTERNATING.

For electric lighting purposes two types of current are in general
use, viz: the direct and the alternating.

"The first thing to know is the voltage of the line to which connec-
tions may be made, and whether direct or alternating current, and
this information should be obtained from the local electric light com-
pany or a local electrician.

I'he direct current is best suited to optical projection purposes,
and usnally has a pressure for lighting purposes of 110 volts. It Is
sometimes, however, used with 220 and 500 volts pressure, usually where
the principal objeect is for power purposes, and its use for electric light-
ing is only of secondary consideration. The 110 volt cireuit is pleasant
and safe to handle, but eare should be exercised in handling 220 and
especially the 500 volt eurrent. The 500 volt eircuit is used usually for
street rallway power purposes, but is sometimes also used for illumi-
nating purposes.

Between 30 and 35 amperes of current is considered sufficient on
direct current.
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The difference between direct and alternating current is simple
once it is understood. Direct eurrent is constant and flows constantly
in one direction, so that one carbon of the lampis always positive and
the other negative. Direct current is generated and l]url:ed from
generator over positive wire, returning over negative; therefore it
will E? understood that the current flows from the positive wire to the
negative.

The positive wire should always be connected to the upper binding
post of the arc lamp and the negative wire to the lower binding post of
the arc lamp. This is most important, for the crater from which all
light is obtained forms on the positive carbon.

There are several methods of ascertaining which is the negative
and which is the positive wire on direct current, but the following is
the simplest: Connect one wire from one binding post of the operating
room switch to the lower binding post of arc lamp, connect other
wire from remaining switch binding post through the rheostat to upper
lamp binding post. Now, being first sure that the resistance is in, if
using an Adjustable rheostat, elose the switch and light the lamp by
turning the hand wheel of the carbon feed leveruntil the points of the
carbons touch, after which separate them about 1-18 inch or to a point
where the light is brightest and allow them to burn a few moments,
then separate then sufficiently or puil out the switce to brealk the cur-
rent and extinguish the light.” Examine the carbon tips; if the lower is
burnt to a round point and the upper has a saucer-like depressio
called a “Crater”, you have it right, but if just the opposite condition
exists change the wires at the lamp and connect the rheostat in on the
other wire. Itissometimes difficult for a beginner to determine the
direction of the currentin this manner, in which case the water test,
which is always reliable, should be used. To make the water test,
take a glass of water, close the switch, take the ends of both wires that
are intended to be attached to the lamp and hold them near each other
in the glass of water, Care must be exercised not tolet the two ends
of the wire touch each other, or to touch a piece of metal that would
connect them, as the result might be very unpleasant. As the ends of
the wire are brought near each other, small bubbles will form on the
negative wire while few, if any, will form on the positive wire. In
making this test, remember the negative bubbles,

With A. C. it does not matter at all which wire is connected to
upper or lower binding post of lamp, both wires are alternately positive
and negative.

N. BB.—Direct current {s always preferable because it is easier to
handle. Although equally as good results may be obtained with alter-
nating current providing it is handled properly.

Alternating current flows first in one direction and then in the
other this being caused by the peculiar construction of the Gen-
erator (Dynamo). The current flows one wiy for a time, vary-
ing from 1-25 to 1-2750f a second. Itthen is reversed flowing in the
opposite direction for the same period of time, These two periods of
flow are termed a *‘cycle.” To make this term more clear suppose you
wall across a room, then turn and walk back again.« When you got
back where you started from you would have completed what would
correspond to a “eycle” in alternating current. Therefore when you
hear 60 cycle current spoken of, it means that the currens reverses in
its direction 120 times per second. 1f it be 132 eycle, it reverses at the
rate of 264 times persecond,ete. Inthe two-poledynamo the current flows
in one direction during the time the armature makes one half a revo-
lution, and in the opposite during the other half, so that one complete
turn of the armature completes one eycle. Modern dynamos, however,
hayve more than two poles, (some of them 4 great many more), thus
reducing the necessary armature speed required to produce agiven

current frequency. (“*Frequency’ means the number of cycles per
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3 . All dynamos, direct or alternating, are constructed to pro-
36{53:1(!:3). cnerlm.hir voltage, and the machine designed to produce for
instance, 110 volts could not and would not produce 220 volts or any

her pressure than that named. 4 _
& Al{erna.t.jn current usu:\il[y has a pressure of 110 or 220 volts and

es or in other voltages slightly different

sometimes in the highermultip
from the above. ] 2

Tn order to obtain satisfactory results, greater amperage must be
used with alternating cnrrent, than with direct. From 35 to 60
amperes is considered sufficient in practically all cases. :

With alternating current, eachi carbon of thelamp is alternately

sitive and negative. This has a very decided effect on projection
ight. Many operators claim that as good results cannot be oinlf_ainvrl
{from alternating current as with direct currrent but this is not true,
though it is somewhat more difficult to handle and requires more cur-
rent (amperes) to produce results equal to those possible with direct

AN,
Cu“;‘fﬂ;emat.lng current is preferred by power, and many lighting com-
panies, mainly for the reason that it can be generated at high tension
(voltage) transmitted tothe place where it is to be used and t.'nerca. trans-
formed (reduced to lower voltage) ]J{ means of a very simple arrange-
ment known as a transformer, the latter reguiring very ml.l_u care or
attention; also is just as readily transformed from a low to a high
vuu’f‘ﬁ& cannot be so readily done with direct current. For several
reasons high tension dlireuh c;l rrent is neither so desirable or commer-
i ractical as is alternating.

cmlé:&&rﬁ:: Those who wish to learn more about this matter may do
50 by consulting works on electricity at their public library.)

Now the saving lies just here, (high voltage) current capable of
performing an immense amount of work, can be transmitted over a
much smaller wire than can the same amount of electrical ener gy ab
low voltage. Itis Quantity (amperes) of current flowing nol;-.)pl'e:,surg
which determines the size of wire necessary. One ampere at 2,000 volts
becomes about 10 amperes after it has been transformed down to 110
volts pressure. While a very small wire will carry three amperes it
tales a much larger one to carry 30 amperes. Now supfose the cnrre:]t:
must be conducted one mile from the power station, if the tension is
2.000 volts, the eurrent may be brought right up to the transformer
(usually located on the pole nearest to where the current j.s to be used)
on a small wire, whereas if it was generated at 110 volts, it might be
carried all that distance at that voltage, thus requiring ab\opr. terz
times the amperage, which is an immense saving in wiring g'patwthf.
main reason why power and lighting companies prefer to furnish alter-
nating current instead of direct current. il

srators wonder how it is that if the current reverses in its
dirclﬂlﬂgr}; :?u?grtcn‘ there is flow sufficient to maintain an arc, This is
very simple when one stops to consider the enormous speed of the elec-
tric current. s e

Three Wire System.—In cities where tne current is large sed
for power as wull}us for light, what is called a “Three }\-ira‘aysmm
will frequently be found. Asa rule,in the three wire systems, the 1.'-‘:10
outside wires carry 220 volts, while the combination o eil,iw? outside
wire with the middle wire will give a pressure of 110 volts, As110 volts
is most desirable for optical projection work, the connections should
be made accordingly.

In handling steam we nse the term **pound” to denote preasure. In
handling water, its volume or quantity is expressed in 1‘gn|1t|)ns;1 3 S

tlectricity has pressure just exactly as has steam in a boiler, bul
thisF;)lF L .rlil‘l’(:‘. ?sltexplressed injvoits instead of as in steam, in pounds.
T THE 1909 INSTRUCTION BOOK will be required for the
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Electric current has volume or guantity just as has flowing water and
this gquantity is measured or expressed fu “amperes” instead of gallons
as is the case with water. Fix Ilt firmly in your mind that the term
“VOLT" means pressure, and nothing else but pressure just exactly
as pounds means pressure in a water pipe or steam boiler, and that
“AMPERES” means volume or quunllt-y. of current flowing, exactly
as gallons would mean the guantity of water flowing in a water pipe.

Electric current hias both pressure and volume, exactly the same as
has waterin & water main and the term “‘volt” and ampere means in
electrical practice precisely the same thing as do pounds and gallons
when applied to a water main carrying water under pressure.

Definitions of Terms.

These definitions are the clearest, simplest the writer has been able
to discover after a search of many standard works on electricity. He
believes that a ¢close inspection of them will enable the average man to
arrive at a pretty close understanding of what the terms really mean.
At any rate they cannot be put in simpler langnage.

. YOLT:—The practical unit of electric pressure, or electro-motive
force. The pressure required to move one ampere against a resistance
of one ohm. The electro-motive force induced in a conductor nsually
an armature coil, which is cutting 100,000,000 magnetic lines (of force)
per second.

AMPERE: —The unit of electric eurrent (guantity of wvolume).
That amount of eurrent which can be driven by a pressure of one volt,
the unit of electric pressure or electro-motive force, throngh one ohm,
the unit of electric resistance. Such a rate of *flow of efecl-t'lcil}' as
would transmit one coulomb per second (a coulomb is defined as the
uuit of electrical quantity, that guantity of current which would pass
in one second through a resistance of one ohm, under a pressure of one
volt), a current of such strength as would deposit . 005084 grains of copper
per second. The unit rate of flow per secon(}.

OHM: —(There are several standards, viz.: The Board of Trade
Ohm, English Ohm, British Association Ohm, Legal Ohm and the Stand-
ard Ohm): The “Legal” ohm is the standard used in the United States,
and it is defined as follows: The resistance of a column of mercury (the

ance such a body of mercury would offer to current) 106 centi-

15 in lencth, having an area of cross-section of one square milli-
meter at 0 degrees Centigrade or 32 degrees Fahrenheit. This is now
the international value of the ohm.

TT:—The unit of electrical activity or power. The number of
watts is numerically equal to the amperes times the voltage. One volt
times one ampere equals one watt or 1-746 horse power, sometimes
called *Volt-Ampere”,

How to Make Caiculations

Electricity is computed by what is known as Ohm's law, which is
as follows: A pressure of one volt will carry a current of one ampere
through one ohm of resistance. According to Ohm's law, the three
units of electricity are dependent upon each other; that is, the eur-
rent increases when the voltage increases, and decreases when the
resistance increases.

Computations of electrlc[t.iy are made after the formula: *‘Current
equals electro-motive force divided by resistance.” Thus, if any two
factors are known, the other may be readily ascertained.

Knowing the voltage and the number of ohms resistance the num-
ber of amperes flowing may be determined by dividing the volts by the
ohms; as, for instance, having 110 volts pressure and a rheostat offering
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3 ohms resistance how many amperes will we get? 110 divided hg 3
equals 36%, the number of amperes. Knowing the voltage and number
of amperes flowing, the ohms resistance offered may be determined by
dividing the volts by the amperes, as, for instance, with 220 volts pres-
sure an%l 40 amperes flowing how many ohms resistance have we? 220
divided by 40 equals 5%, the ohms resistance offered to current passage.
Knowing the number of amperes flowing and the ohms resistance we
can find the voltage by multiplying the amperes by the chms, as, for
instance, if we had 3 ohms resistance and were getting 30 amperes of
current, we wonld find the pressure by multiplyitg 30 by 3, which would
tell us the voltuge was 50,

Rule of Thumb.

The following formulas, known as the “Rule of Thumb", is correct
and is very convenient in aid of memory. In this formula V equals
volts, A amperes and O ohms, Remembering that it is expressed as a
fraction un({ that the line means “‘divided by’ and that with the upper
quantity eliminated the two lower should be nnllt-lPIied tnTether. just
cover up the quantity desired and what remains will equal the guan-
tity covered up. For instance: I wish to ascertain the rnsist.up_cc'-;
knowing the amperage and voltage. I place my thumb over the O
and see that V divided by A will give it.

'\‘f

0 A

To find the watts being consumed you simply multiply the voltage
by the number of amperes flowing ; as for instance. we ]mvu?»(}nmpm'es
at 110 volts. How many watts? 110 nlulLB)lied by 80 equals 3,300 watts.
How many kilowatts Is that? 3,300 divided 1,000 equals 3 3-10 kilowatts.
How many horse power is it? One watt is 1-746 of a horse power,
therefore 3,300 watts would equal 3,300 divided by 746, or 4 and 158-373
horse power. .

CARBONS.

Size, Kind and How to Set,

For optical projection work carbons of special quality are required,
viz: Those that are of the highest grade, are of uniform composition
and are free from hard and soft spots. The ordinary carbons used for
street and store illumination are not satisfactory for this purpose as
they will not give an even and steady illumination. For this work two
varieties of carbons are used, viz: what are known as solid and soft
cored. The solid carbons are made of the same composition through-
ont, while the soft cored carbons have a core of yery soft carbon in the
center, which is used for the purpose of making them burn more
readily in the center than on the outside, thus holding what is called a
serater” in the center of thecarbon. ¢

As to the size and kind of carbon to be used, that will depend on
several things and will vary with individual cases; for-alternatiug
current, it may be said that %-cored above and % or 9-16 cored below,
will prove satisfactory in practically all cases. For direct current
s¢-cored above and either 5, #-16 or % inch cored or preferably 9-16 or
14 inch solid may ba the best below. according to the individual pre-
ference or the current sirength used.

1f solid is used below, do not get too hard a carbon or your light
will have a tendency to be yellow. Try the different carbons until you
get one which gives best results but don’t decide by burning one car-
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bon, give each at least one day’s trial., In putting your carbons int
t.pe_c%ump it is necessary to use considerable pre.'-;;sgre on the clamp?
since, if there,is not good contact much heat will be generated
through electrical resistance due to poor contact. If the contact is
very poor there may be arcing between the carbon and clamps, and
this will consume carbon, still further lousening the connection and
unduly heating the carbon arm and clamp. Don't overdue the matter
of pressure however, as the carbon arm and clamps become somewhat
wes,‘l;ehr Hhe“ heated mlid are liable to break.
ether you are using A. C. or D. C. (alternating or direct curre
as l!:.i.fs been said before, practically all the illumination comes fr:}g;
the *“crater”, a saucer shaped depression which forms on the upper
E‘Pﬁsl;llttl‘]\;g)]gﬂg;p?héllml\Q\LIL-h D.C. :uulncn both tips with A, C. (though
craters are us iy T ! i

Lhe%{fnwr.l na{ D s usually flat, rather than depressed in

'he whole endeavor in setting the carbons should be to get the
E:r_ntm_‘ to fOI‘I‘Il of good size and face the condensing lens as a’lzuurel
sll._!:DUbSiblr(:. Setting the carbons with D, C. is comparatively easy ani
sim )ie The arc lamps are so made that the top may be set farther
back from the bottom (angling the lamp, this is called) so as to ald in
getting the crater square with the condenser. With D. C. the lamp
:-slujbnl{ be angled back just as much as possible and not get the lower
car i)l.:ll tip or any part of it between the erater and condenser.

Whet 1er or 1ot the tip is interfering, may be determined by closely
%x_ammlng the tips through the peep glass in the lamp house door,
draw a line with the eye, when the arc is burning normally, from the
io\yer edge of the crater to the lower edge of the condensing lens and
if such a line strikes the lower tip, there is interference and loss of
illumination, though if slight it may not amount to much.

; ‘3'__‘!1@ reason for using a large carbon above and a smaller carbon he-

ow 1‘5‘ L‘Imt. the direction of the flame is upward, for which reason the

i‘”!’ff"”’“"‘m" called the “*positive,” is consumed more rapidly than the

ower, when they are of the same size, but by having the upper one

B larger than the lower, the consumption is nearly equal,

and thus the point of consumption is held in focus with

the lenses while feeding both carbons at the same rate of

speed. The point of the lower carbon isslightly forward

of the point of the upper carbon, as indicated in the cut

shown at Figure 13, The object of having the point of

Fig. 13 the lower carbon alittle in front of the point of the upper

carbon is for the purpose of holding the arc as nearly to

the front of the carbon as possible, so as to get the benefit of the

greatest possible amount of illumination, When a greater range of

:tf.ijgstmeut is desired the upper carbon adjustment fixture should be
sed.

Where nltm-nat-inpi‘ current is used, it is customary to use two soft
cored carbons of nearly the same diameter. While theoretically, when
using alternating current, both carbons burn with the same rate of
speed, in practice itis found that, owing to the upward divection, of
the flame, the upper carbon burmns slightly faster; thus it will be found
preferable to have the upper carbon of a slightly larger diameter. For
example, when using about twenty-five or more amperes a % top
carbon and 4 bottom, both soft cored, will be found preferable. The
reason for using two carbons of more nearly the same size on alternat-
ing carrent is that the direction of the current alternates with high
frequency, thus causing both carbons to be eonsumed at approximately
the rrfﬁ\mt’. rate Off&ipl'l!(l, ;

The reason for using soft cored carbons on alternating T
tbat the arc has a tendency to travel around the'edges of algg:!.llﬁllil'nl;l?
while they are being consumed, but when using carbons with soft (-.m'eé
it has a tendency to hold the are toward the eenter of the earbons, and
thus keep the arc in focus with the condensing lenses. -
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Care should always be exercised fo have tbe carbons in perfect

alignment sidewise, whether using A. C. or D. C.

The main thing in the projection of motlon pictures is good projec-
tion light, and the most important thing to secure good pm,}cctlou light
is to have the carbons set just exactly right, since this will, in a great
measure, determine the position of your crater. If, when using direct
current, you set the lower carbon too far back, your crater will be too
low down, as shownin A, fizure 14, instead of straight ahead as it should
be. If, on the otherhand, you get it too far ahead, a long Skt will
form on the back edge of the up{wrl.ml.:(m tip, asshown in B, fizure 14.
This is not a good condition as the crater is not in the best pc:ait.Ton and

moreover there isa tendency of this “skirt” to break off. often fully
lrml!' \vzlly up the crater, causing a poor light until a new crater can be
ormed.

Fig. 14

“Q” ficure 14 shows an ideal condition which may he maintained at
all times by close attention, barring imperfections in carbons. Bearin
mind that it is, more than anything else, the exact amount of advance
ment of the lower carbon ahead of the upper, which produces this cor
dition. There is little or no difference of opinion among operators as
t0 the best set for D). (. carbons but there isa vast difference in the
matter of care to get the set exactly right so that the best posstble re-
sults will be obtained. z

With Alternating current, it is quite another story. Figure 13
shows one method of setting A. C. carbons, D. and E. figure 15 two
more, each of which have their advocates. It will be found, however,
that whereas three years ago you could hardly find an operator setting
his earbons as per figure 13, (the D. C. set) you will find that at present
nearly all high class men set their carbons the same for either 1. C. or
A.C. They have d scovered, as we ourselves have, that while a slightly
higher candle power is obtained from carbons set as per D. and E.
fizure 15, the crater cannot be controlled or malntained in one position,
therefore steady light with these sets is an impossibility, especially
with set D, figure 15. Y

(With set D figure 15 the lamp itself should be straight up and
down} we shall therefore confine our remarks largely to the set shown
in fizure 13, which we strongly advise all operators to use. It is pre-
cisely the same set as is usedffor D. C. In using this set we cannot cau-
tion you too strongly to be exceedingly careful to get your carbons set
exactly right. “Prétty near'’ will not do at all. ’

Using the round points of the carbons as your guide, set the tip of
the lower carbon about 1-16in. in advance of the upper and keep it
that way. When yon have it right the craters will appear about as
shown in © figure 15, which is perfect. Withsuch a cratery i
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have quite steady strong light at all times. If the upper crater burns
too flat advance the tip of lower ca:-bonflusta. very II[:}LIe. If t-]lé']l;:‘gl’:
tip shows a tendency to form, as in B, figure 15, move it back just a

trifie but remember that a little movement of the tips backward or

Fig. 15

forward may make a big difference in the form of t v
craters are small and a 1-16in. move of either tip mnl}:gﬁ'{“ﬁim f:'hulll:;hg
in ;.heirtm'ms. With alternating current, the carbons musuie rcnlga
little at a time and often and the arc must be compartively short, but if
too short a condition such asshown in A, fizure 15 will arise. Such a
condition means the carbons kept too close together. The remedy is, if
you get them in that shape, burn a slightly longer are fora time, In
l'ac!:\, whenever your crateris going wrong and you change your carbon
tips, lenthe‘u thie are for a couple of minutes until the ¢rater form
changes, With A. C. the colored glasses which are found in the door of
L_-Ius lamphouse, are very necessary, since to get good results, one
?ilfr% li‘:;i]::ll:mt]ty&w!l:ime arc itself rln;]ih Is Impossible to get a good steady
24 vith alternating eurrent with ting at E:
anyﬂlgng 2 w;-ong e & out looking at the arc itself when
is very important to have a backward and forwarn
the %:Ialgb?_‘!';llilp; es e\:_-tu.]lh:\ with ln!lnnm:.-llm uurr}zu(l?.r Waud moyeninyol
versal No. 1-A are lamp for the Motiogr: -
universal arm and carbon c¢lamp and top carbon ad‘ﬁusé%gg%'dxiul;gs I:
provided with all adjustments and is the most complete are lamp 'on
t_he market. Thislampis the same as the No. 1-A except for the addi-
tion of the Universal arm and elamp and the top carbon adjustment
feature. The Universal arm and carbon clamp has been des{gnéd for
use with the Motiograph No.1-A Arc lamp. It is new, novel and a
great improvement over any other form of carbon clamp; is a marked
:.?tne‘lrf-::;iﬁ:;e(gtll r[elsiifu {:uT“I:(!Illlli an{i is of great advantage in the use of
" , Bspecia w Y i 1 3
bﬂﬂ;‘i ?et T im e D ¥ when the preference is to use the car-
"ha carbon clamp is arranged for Universal adjus : iss i3
unigue in design a.ndl highly efficient. It will no:d]cmt-i%?féb’rriﬂénaﬁh'
to % inch in diameter with” a wise-like grip. Holders cun also be fur-
nished when necessary for % inch carbons. The elamp socket may be
turned to set the carbon at any angle, after which the socket is
f}rmly clamped in that position by three heavy machine serews. The
LlamP and socket are made of steel and the arm is of gray iron. It has
a milled seat for the carbon so as to insure perfect contact without
bmnku&'e. Both arm and socket are very heavy and strong; are well
finished and nickel plated, It is made to interchange with other parts
of the arclamp and may be added to the model No. 1-A lamp at any
THE 1911 INSTRUCTION BOOK will be rec
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time. We can furnish either short or long carbon arm. The shert
arm is the best when using the lamp in a vertical position and with
carbons at an angle.

A top carbon adjustment fixture has been designed as an attach-
ment for the Motiograph No. 1-A arc lamp. The object is to provide a
forward and backward movement for the top carbon in order 1o keep it
in proper relationship with the lower carbon. This adjustment feature
is not only desirable for use with direct current, but is of special
advantage when used in connection with the Universal arm and carbon
clamp when using alternating current with the carbonsset at an angle,
It is made to interchange with and can be attached to the regular
Motiograph model No. 1-A are lamp in but a few moments with the
aid of a screw driver. Itma{ be purchased with the arc lamp or may
be added at a later date. The adjustment is accom]}ﬂished by a screw
which is turned by a four-winged thumb nut. The thumb nut can be
turned by hand or by tapping the wings with a screw driver or other
instrument. The range of movement is ¥ inch each way, making a
total of % inch. It is made of gray iron and steel, is very rigid, well
finished and is nickel plated. For further particulurs refere to the 1912
Motiograph catalog,

CONDUCTORS AND NON-CONDUCTORS

Electrically speaking, all substances are divided into two classes—
they are either conductors or non-conductors, the latter called insu-
lators. Both conductors and insulators arve of varying value, so far as
their respective properties are concerned. Pure annealaci silver is
considered the best conductor, with copper, gold, platinum, iron, tin,
lead and bismuth decreasing in conducting properties in the order
named, bismuth being almost a non-conductor.

The best known non-conductors or insulators are dry air, rubber,
paraffine, slate, glass, porcelain, mica, fibre, wood and shellac, named
in the order of their value as non-conductors. All of the above are
more or. less affected by moisture, losing their insulating gualities
when wet. To conduct a current of electricity with the least possible
amount of waste and the least resistance, it is necessary to have the
best practical conductor, which from a commercial standpoint is
copper, and it should be separated from contact with metal or other
conductors by some good insulator. The insulators most generally in
use are slate, glass. porcelain, mica and fibre.

The fuse block is necessary as a protection to the main line and to
the lights in the house in case of accident. Fuse wire is made of soft
composition metal of a low melting point, If from carelessness or
through oversight the two wires that supply the current should come
in contact wiih each other, either directly or indirectly, through the
lamp. lamp house, or other parts of the apparatus, it passes more cur-
rent through the fuse than it wasmade to carry, and instead of putting
the line out of commission, it simply burns out one or both of the wires
enclosed in the fuse plugs of the fuse block, and by replacing the fuse
plugs, which can be done in a few moments, the line is again ready
for use. While the fuses should be of ample carrying capaeity to
furnish sufficient eurrent for the requirements, they should not be
stronger than the fuses that connect tha -house wires with the supply
wires, otherwise. in case of accident. the entire lighting system might
I_mmput out of commission, Usually 35 to 60 amperes capacity is
sufficient.

Fuse blocks are quoted without fuses, hence it is necessary to order
them of sufficient capacity to serve the requirements. Two fuses are
required for the fuse block and a few additional should be ordered to
provide for accldent.

Flexible Wire or Cable of sufficlent capacity and sufficlent length
should be provided to make connections between the instrument and
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the supply wires of the main building. For a permanently located outfit
such asin a Motion Pleture Theatre, Church or Hall, it is customary
to have the local electrician run the wires when practicable to a point
very near the instrument, hence but a comparatively short length of
indnlated wire is necessary to make connections to the instrument.
Some prefer the asbestos covered cable, others the regular jute stage
cable. Where not over fifteen amperes of current is used, the flexible
insulated electric light wire will generally fill the requirements, except
in ecities where prohibited by the regulations of the Board of Under-
writers or the City Council.

The traveling exhibitor should be equipped with a length of any-
where from 30 to.100 feet of flexible wire or stage cable, as he will often
find that the souree of supply is some distance from the most conveni-
ent point where the instrument conld be located. The capacity of the
stage cable will be found in the regular price list.

FOCUSING THE LIGHT

Test the slide on the lamp house and see that it slides freely on the
backward and forward and the sidewise movements.

The proper ajustment for the lamp house on the backward and
forward slide should be a point where a clear field on the screen is
obtained.

To obtain this adjustment after the equipment is assembled, com-
plete, and connected to the light service, turn on your arc light and
open the film gate on mechanism allowing the light to project through
the aperture opening and objective lens, bring your lensto a clear focus.
If the lamp house is too close to machine, you will notice a blue ghost
or large dark spot in center of sereen. To eliminate this, draw lamp
house back slowly until the ghost has entirely disappeared and youob-
tain a perfectly clear, white image on the screen.

Set the Arc Lamp-to the proper angle required to suit the current
to be used (direct or alternating) as previously described, get the car-
bons clamped in their proper positions and adjust the arc lamp to a
position that when the points of the carbons are brought together the
meeting point will be on a line with the center of the condensing and
objective lenses and about 314 to 4 inches distant from the rear con-
densing lens,

Separate the points of the carbons about an inch, turn on the cur-
rent by closing the knife switech and open the dowser shutter on the
front end of the lamp house funnel, bringing the carbons together, then
separate slightly and adjust until the arc burns steady and guiet.

The lamp should now be adjusted upward and downward, back-
ward and forward and sidewise to a point that will give a ¢lear round
dise of light about two inches in diameter tocover the square opening
in the heat shield on the film gate. If the circle of light should be too
large, a part of the illumination wounld be lost and the brilliancy of the
picture Ilmpnil'ml: if too small, the illumination on the screen would be
clonded in some parts about the margin. When the light is properly
adjusted, the illumination on the screen will be free from either orange
or blue eolor, and will be even and bright all over.

A Clear Field.—When focu 4 l.-he light upon the screen, before
the film is placed in the machine, we advise having a clear field on the
screen, but the advice in this matter should not be misunderstood. It
is not practicable to have what might be called an absolutely clear
field without great loss of light. Toobtain a perfectly clear tield, it
would be necessary to make the disc of light over the aperture plate
so large that probably not more than one-half or one-third of the
illumination that passes through the condensing lenses would be
avallable. This method is practiced abroad, but they use two or three
ties the amount of eurrent Lo overcome the loss in {llumination, In
this country it is customary to reduce the dis¢ of light on the aper-
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ture plate to o point where it will just nicely cover the corners, thus
utilizing all of the available illumination. "This method will leave a
very light purplish or violet cloud in the center of the illumination,
but when l?le pieture is projected on the sereen it is not possible to de-
tectit, Thisis the methodthat we recommend as being most practical.

The following diagrams illustrate the results of defective centering,
showing the shadows and stating the cause. These can be speedily
remedied and a little practice will soon make one adept in centering
the light accurately.

Fig. 16
In Figs. 1 and 2, the radiant, i, e. the crater, needs to be properly ad-
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justed laterally, it is too far to the right or left.
In Figs. 3 and 4, it is too high or too low.

In Fig. 51t s too far from condenser lenses and if toe near a dark
spot will be noticed in center of screen.

: Fig. 6 shows it to be in correct position, the field being entirely
clear,

Remember that the illumination is not in the lens, If yourillumi-
nation is not sufficient your light is at fault. The lens should give you
a sharp focus on the picture, giving sharp detail, but the strength of
the illumination must come from your arc lamp or calcium jet. If
your lens does not give you a sharp focus after you have turned the
focusing ring to both of the extremes of adjustment, it will be an indi-
cation that the slip tube is either too near or too far from the film, in
which case it will be necessary to slide it in and out until a clear
pieture is projected upon the screen.

Open the film gate, swing it to the left, turn the crank of the
motion picture machine so the leaves of the shutter do not cover the
opening in the aperture plate, so as to allow a free passage for the light
through the aperture plate and the ohl]ecuve_ lens. This should be
done before the film is placed in the machine.

The objective lens on the front of the motion picture machine
should now be focused by turning the focusing ring until the square of
light on the screen is sharply defined; that is the margin of the light
opening should be clean and sharp and not fuzzy, When this is done
only a slight adjustment Is required to focus the picture sharply when
the film isin place. All of the above adjustments should be accom-
plished before the film is placed on the machine. We recommend the
use of a piece of mica on which some sharp scratches have been made
with a knife, for the purpose of getting a sharp focus before the film is
put in place, and we consider this a very good plan. A piece of ruled
mica is furnished with each Motiograph.

When using the Motiograph eguipped with the Automatic Fire
Shutter it will be necessary to open the film gate when doing the pre-
liminary focusing of the objective lens, and to see that the illumina-
tilnn on the screen shows a clear outline uf the margin of the aperture
plate.

The proper distance of the points of the carbons from the condens-
ing lenses is about 3% to 4 inches, varying slightly, depending upon
the length of focusof the condensing lenses. Care should be taken
not to bring the are too close to the condensing lenses, as the intense
heat is liable to break them.

The Principles of Optical Projection

The following brief review of the leading principles of projection
is designed for the reader who, having no knowledge of the science of
opties, wishes to nnderstand the operation of projection apparatus.

With the aid of the apparatus we throw or project upon a screen an
enlarged image of a transparent object (a slide or film). The process is
almost the reverse of ordinary fphntograph!" For example, in photo-
graphing a scene by means of the photographic objective lens we
obtain a reduced image of that sceneon the ground glass. This glass
is replaced by thesensitized plate and by the use of chemicals theimage
is fixed thereon. Now, in projection we reverse this process. From
the picture made with the lens we make a transparent slide, or we use
the film negatives, and by means of a condensed light we strongly
illuminate these and with an objective lens an enlarged image is pro-
jected upon the sereen, and this screen image corresponds with the
real objects first photographed.

From this illustration it will be seen that the first essential in
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iection work is the lense or objective. Just as in photography, the
ﬁfﬁl ?gy oand tone of the picture depend to a very great extent upcin
the quality and character of the lens, so in proJect._ion the objective is
the factor which determines the excellence of the screen image.

The condensing lenses must be of a diameter slightly greater th‘a.n
the dlagonal of the slide or film in use, The size most commonly used
is ches in diameter. T 5
= “?\élihe condensing lenses are in close proximity to the arc or other
source of light, they are, of course, subject to considerable heat and
will expand and contract accordingly as they are heated or:_cou]cd.
Some arrangement should therefore be made for this expansion and
contraction so that it will be as even as possible. We have done this in
our patent ventilated mount, which provides for the circulation of air
and ensures the even expansion and contraction of the condensers.

The optical principle of projection for both lantern slide and mov-
ing picture ameml.us will, perhaps, be more readily understood from
the diagram following: : ; AL

At A is an electric light or other suitable illuminant, Lhe‘ ight from
which is caught up by the condensing lenses or condenser Bf this
condenser is an arrangement of lenses so constructed as firstly, to
gather up as great a volume of light as possible, and secondly, to con-
centrate the light which it gathers at the center or diaphragm plane of
the objective when the objective is located at the proper distance from
‘the slide or film, which distance is determined by the focal length of

the objective.

Fig. 17
Diagram Showing the Principle of Optical Projection

slide or film should be placed at such a point that the er}t‘lre
nregg? the opening is fully iiluminated, and it should also be plal,sﬂ
so that the greatest number of light rays possible should pass t.hrf:?,.in
it. Taking into consideration the fact that the opening i n tl_xle mat in
the lantern slide is 2% x 8 inches and in the moving picture fi t'(lll th xlgg
inches, it will at once be evident that the slide must be place atl tt'I] |
point (1'in the diagram in order that its entim_areg.‘he covered, aim e
moving ?ict-ure film must be l(gc]z;b(;dﬁ at the point I in order that it may
ake i reatest number of light rays. 2
mhti’?éofe?d’i:ng from the slide the light passes throu gh the _ol]jvcth 10
lens at D, where the rays cross and the object is hence TU\’EI‘th,W‘]l ch
accounts for the necessity of piucin the stereopticon sligiefs or plk.l,u ]IJ‘ﬁ
film in the machine up side down an by means of the thcgi.lv? L‘;e [§) >
ject is imaged or delineated upon the screen E. The degree O 1&. mrpf
ness and flatness of the image depends upon the optical corrections o
the lens. : ALl A LE
lative positions of the arc, condenser and objective must be
Hllc}??}?a‘fan 1ma.?,re of the light source will be formed at the dial?l‘n SgT
of the objective. All the light coming from the L:andenser 5 then
utilized and the image on the screen is at its brightest.

5 N the
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Oftentimes lantern slides and films are to he used interchangeably
and approximately thesame sized image is desired with both, As the
opening in the slide mat is approximately four times that of the
moving picture film, it is, therefore, nccessary to have a lens for
lantern slides approximately four times the focal length of that of the
lens used in films. It s possible to match the size of the images in
one dimension only (either width or height) as the two openings are
not proportionate in size,

tis necessary therefore in ordering to specify whether the images
are to be the same height or width, !

The Selection of a Lens

The most important consideration in projection work is the lens,
for on its selection depends the quality and size of the image on the
screen.  Not the lens mounting nor the diameter of the lens itself, but
its equivalent focus and distance from the screen, determine the size
of the image.

At a given distance the greater the focal length the smaller will be
the image. Shorter focus lenses, therefore, will give larger images,
Do not make the mistake of selecting lenses of such short focus that
the magnification will be so great that when the observer is near the
screen much of the definition and perspective will be sacrificed.

Brilliant pictures of medium size are far more satisfactory. The
projection distance must be measured from the film or slide to the
screen,

Size of Image:—This can be determined by multiplying the dif-
ference between the distance from lens to séreen and the focal length
of the cbjective by the size of the slide and dividing the product by the
focal length. For example:

Let Li be the projection distance, 40 feet (480 inches); 8, the slide
mat, 3 inches; F, the focus of the lens, 12 inches; then we have the
formula (in which D is the size of the image).

p=S({IL—F)
¥
Substituting for the letters their known values we have
X 3 (480—12 i
=i( ‘Bl 2 =1Tin. or9% ft.

~ Foeal Length:To determine this factor multiply the size of the
slide or film opening by the distance from the lens to sereen and divide
the product by the sum of thesize of the Image and the size of theslide.

D

Thus we have the formula F=-— \I I and substituting their val-
ues as hefore D8 ;

B3 X480 1440 :
Simrs s am = 2 inches.

Distance from Slldq to Sereen;—With the other factors given we
can get this by multiplying the sum of the size of the image and size
of slide mat by the focal length and divide this product by the size of
slide mat, thus:

F (D + 8)

L= g substituting values

12 (117 + 3
ri=-12(1 ; A 480 incehs = 40 feet.
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Motion Picture Lenses

Table showing size of screen image when moving

picture films are projected.

Size of Mat opening 11-16 x 15-16 inch.
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Example: With alens of 5% inch focus at a distance of 35 feet the
sereen image will be 4.3 x 5.9; at 40 ft., 4.9 x B.7; at 45 ft., 5.6 x 7.6, ete.

Note: When ordering lenses, give size of picture wanted, and dis-
tance from machine to screen.
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THEADING THE FILM

Tilm is received from the manufacturers wound in a roll, the cen-
ter of which is too small to admit the core block of the reel, which

Stereopticon Lenses | — 8.

Table showing size of screen image when lantern

slides are projected.

Size of Mat opening 234 x 3 inches

20 | = 2 2 : Position of Crank Position of Crank
35 ;E 45 | 50 | 60 when Showing Pictures Fig, 18 when Rewinding Films

ft. | £t | t6. ; : J :
| i ik | 47 ' . s malkes it necessary to rewind it. This may be done by removing the
351581 - - - lower reel from the arbor, place the roll of film on the bare arbor, insert
el g-i | 20.4 SRR Ly ] s the outer end of the film un- =
8117.311 i = B i o il e il s der the spring clip on the B
10.1|11.8] 18.5] 15.2 i core block of the upper reel
11.0]12.9 ] 14.8 | 18.6 and w!nlcl the film on the
8.9)10.5 [ 12.0 [ 185 upper reel,
9.8 [11.4 13_? }ig[ T'o shift the connection be-
8.0 0411081132 tween the crank and the
B8 3 | 11 | 12.2 reel arbor, all that is neces-
-8118.3 sary is to press a spring
10.1 plunger at the right of the
11.0 ot crank bossof the mainframe,
- turn the crank slightly, pull
é“‘j ‘ it towards you about i of an
1.2 inch, and bhe spring bolt will
17.0 automatically drop into the 8
18.5 other i,:ruove and hold the
15.1 crank in place for rewinding
16.4 the film, See Figs. 18 and 19.
After the film has been|
s wound on the upper reel
14.8 remove the upper reel and
123 rlace it on the take-up be-
18.4 ow. Place another reel on
1.8 the upper reel arm, take the
12.3 outer end of the film (which ==
was on the inside of the roll
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Example —With a lons of 10 inch focus at a distance of 2 feet the | e
screen image will be 5.3x 5.8; at 25 ft., 6.6 x 7.3: at 30 ft.. 8.0 x - : ing the end under the spring js=
; ’ 8.8; at 50 ft f— ! ;
18.5 x 14.8, atc i clip. and again wind the film
TS on the top reel, making sure

y that the emulsion or dull g
Note—When ordering lenses, give size of picture wanted anc ais- side of ‘1']“?' |i|n_1dis wound
tance from machine to screen, - i}’{‘,l"]?"d i};gg?{‘;;;'b Sast e
emulsion or dull side is
toward the light at all times,
otherwise, all reading mat-
ter will be reversed, when running film.

When the film has been wound back on the upper reel, press the
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spring plunger and return the erank to its normal position. When
using this form of reeling mechanism in combination with fire proof
film magazines, it is unnecessary to remove either the magazines or the
reels for rewinding; in faet, all that is necessary is to remove the film
from the sprockets and shift the magazines so that the fire traps No. 33A
will be directly toward each other as per fizure 19,

With reasonable care and by the use of a few feet of white unde-
veloped film on each end of the picture film as leaders, the operator
will see that the film is nearing the end and it can be run and rewound
time after time and it will not be necessary to disconnect the film from
either reel until the film is to be changed for a different subject.

When film is rented from a rental exchange it will be received
wound on a reel as explained above, then all that is necessary is to see
that the end containing the title is on the outside, otherwise it will be
necessary to rewind the film as above

Draw from the reel a length of about two feet of film, press the
handle of the upper sprocket roller bracket No. 24 to the left as far as
it will go, pass the film under the sprocket wheel so that the teeth of
the wheel engage in the perforations of the film, and press the top of
the roller bracket to the right until the roller comes into place against
the sprocket wheel and holds the film-in place. The rollers should
not press tightly against the film, and there should be just room
enough between the roller and the sprocket wheel for the film to pass
without being pressed. The adjustment of these rollersis accomplished
with the screw No. 203 and check nut. This adjustment is always
properly set before the machines leave the factory, and should not
require any further attention until the rollers have become somewhat
worn, unless someone tampers with the machine. However, it is well
to kéep this adjustment in mind.

Press the film gate latch No. 154 to open the gate, swing the gate
back, raise the intermittent sprocket roller bracket No, 23 until it
standsin a horizontal position, lay the film on the aperture plate in
such a position as to leave a loop at the top, and return the intermit-
tent roller bracket to its original position, to hold the film in place on
the sprocket teeth of the intermittent sprocket,

he intermittent roller bracket has ascrew adjustment the same
as those of the upper and lower roller brackets, except that it has a
check screw instead of a checlk nut to hold the adjustment,

Press downward on the handle of the lower roller bracket, pass the
film over the lower feeding sprocket wheel, leaving a loop between the
intermittent and the feeding sprocket: See that the teeth engage the
sprocket holes in the film and turn the roller bracket to place. Pass
the loose end of the fllm over the core block of the lower take up reel
and under the end of the spring clip. -

When threading the film, it would be well to place the framing
lever about the middle of the two extremes of its up and down move-
ment, for by so doing the upper and lower loops may be properly pro-
portioned so as not to require rearrangement.

Turn the handle of the machine over to the right toward the front
of the machine at the rate of about one revolution per second. The
exact speed at which the handle should be turned will readily be
determined by the movements of the fignres in the pictures, which
should be normal and natural.

While the machine is in motion test both bottom and toploop to-
see that they are sufficiently long. Take hold of the framing lever
handle No. 75, swing it up and down while machine is in motion as
far as it will go, and when at the twb extreme positions there should
still be a small loop remaining. If the loop is entirely taken up, the
roller bracket should be opened and the loop extended sufficiently, If
this is not done the film may be torn. You are now ready to start.
The loops should not be too long as they have a tendency to vibrate
considerably, which may make the pictures unsteady.
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It is Important when running new film to serape off the spots of
film emulsion that collect on the {ilm tension springs and the ribs of
the aperture plate. These accumulations, if allowed to remain, have
a tendency to not only scrateh the film, but malke it run unsteady, and
are liablé to be the cause of s‘li;.vhtl[y_ tearing the corners of the
sprocket holes in the film, besides making the machine run heavy,
with increased wear to the parts. A silver dimeis a good instrument
to use for scraping them. On the first run the tension springs shpuld
be scraped about three times while making a run of one thousand
feet. Do notscrape the springs with a knife or other steel instrument,
asit would be liable to leave a rough surface on the tension parts
‘hat wounld injure the film.
thnlﬂ-’e;} lgl'u‘iz through carelessness or aceident: the film is broken or
torn, consequently anyone attempting to operate a motion picture ma-
chine will f{nd that mending a film, or making a patch, as itis more
commonly called, a matter of greater importance, as a poor or im-
properly made patch will cause more trouble than the beginner can
imagine. In the first place, if the film is cut off in the wrong place it
will canse a misframeevery time the patch passes through the mauhm_e.
Second, if the perforationsor sprocket holes are improperly matched
the mend will be crooked or two holes will be too small, cansing the
film to jump and very often throwsit off the sprocket eu'umly and
many other troubles too numerous to mention. To II'I.:)!.I\G a_patch
properly proceed as follows: Cub the film as per ﬂg_ure 20, making a
stub Bng as indicated by the letter A, not to exceed 3-16 in. long, an_d
cut B exactly on the dividing line between the first two perfect pici
tures, cutting away all the damaged film. }mﬁ m%: a sq)m.ll r_qeit.o,
stralght-edge in position as shown by dotted line E in figure 20. With a
sharp knife scrape the emulsion from the stub, indicated by lel.}er
A, right up to the edge of the straight-edge, scraping dcn‘vn the ccj. -
loid until a rough whitish-gray surface is produced, Be sure to scrape
well around the sprocket holes since thisis where the patch usually
begins to loosen. Now turn end B over with emulsion side down and

ffooooooonooogl oponooony

N N
N

pnooaoa

B

Fig. 20

rain using straight-edge scrape back of film for a space equal tt:‘!_”!B
E\L-sfldlh of stﬁﬂ) end A. This latter proceeding is very important since
there is likely to be oil on the celluloid, but even { there is not, the
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patch will not adhere nearly so well if the back of film is not well
scraped, It takesa very sharp knife to do the scraping properly. (A
bitof emery paper fastened to a block of wood makes a good substitute).

Be sure emulsion sides of both ends are either up or down, apply
Your cement liberally on the stub end A and working fast since cement
evaporates rapidly, join the two ends so that end B just covers stub A,
being very careful to have the sprockef, holes € perfectly matched and
press the patch together firmly, aF]lﬂ}'ing all the pressure you can for
a few seconds, when the cement will have set and the patch is finished,
and if properly made will appear asshown in D figure 20 when looking
at the film edgewise.

A film mender as shown in
figure 21 will be found very con-
venient to mend or splice films
with ease, accuracy and speed.
It has metal projections for
properly locating the filmns be-
tween the clamps and a glass
})Ial'e to prevent the cement
rom_sticking the film to the
mender and are made of hard
wood with nickel plated trim- Fig. 21
mings. A specially prepared
(film) cement is required for mending or’splicing moving picture films
and may be obtained from any film exchange or dealer in motion
picture supplies, or from us direct.

STEREOPTICON VIEWS

To show stereopticon views, it is necessary to push the lamp house
to the extreme left and adjust the stereopticon lens so it is central
with the round disc of light which has previously been adjusted for the
motion pictures., The light rays should center properly through the
stereopticon and give a clear field of illumination on the sereen, The
lamp house should be slid to one side and the other testing the 1llum-
ination through both the motion pictures and the stereopticon lens to
a.\"era%'e up the differences and get a good illumination on both, When
using lenses as short as 10 inch for the stereopticon views and 3 inch
for the motion pietures, a very close adjustment is required, The adjust-
ment need not be so close if the distance between the are lamp anrl] the
condensers is increased about a half inch for the stereopticon views.

i S“"g" a close adjustment is not required for lenses of longer focus
han above. :

_ The Bide Adjustment of the Steoropticon Lens, to make the
tztereonticon picture register with the Motion Picture when using the
Stereo-Motlograph is accomplished by loosening the screws that hold

. the metal sub-base of the N oilogm{xh mechanism on the baseboard,
turn the mechanism to the left until the Motion Picture registers on
the same spot on the screen as the Stereopticon view projected from the
upper stereopticon; then tighten the screws in the sub-hase.

Stereopticon Views Brighter than Motion Picture Views,
Beginners are a,gt to be puzzled by the difference in brilliancy between
stereopticon and motion picture views, but this must he expected, and
is due to the motion picture having to be magnified about four times
greater than the stereopticon view. The standard size of view (inside
the mat) from which a stereopticon picture is projected is 23 x 3",
while the size of the view from which the motion p%ctum is projected
measures about $4x15 of an inch.
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Focal Length of Condensing Lenses Important

When & motion picture objective lense of from 3" to 434" focus is
used, a 634" focus condensing lens in the rear nearest the licht and aye”
focus front condenser will be mguimd. and for from 5" to 7" equivalent
fu(-&:s objective lenses, use a 7'4"” focus condensing lens for both front
and rear.

Two 714" focus condensers will answer the purpose in most all
cases although at times when using objective lenses over 7 equivalent
focus, a 73" focus condensing lens in the rear and 8%” or 9” focus con-
densing lens in front will prove more satisfactory. The longer the
focus of condensing lenses used the further the arc lizhb will be from
the rear condensing lens, which greatly reduces the heat and break-
age, although at a slight loss of il umination,

reakage of condensing lenses is usually caused by drafts of air
striking the condensers when the lamp house door is open or from ex-
cessive heat caused by allowing the arc to become too long, causing the
carbons to flame and flame striking the rear condensing lens. Any
precaution taken to prevent the above will tend to reduce breakage.

SETTING THE SHUTTER
Setting the No, 1 Intermittent Double Cone Shutters on the No.
1A Motiograph, Model 1912,

Fig 22. Fig 23,

The prinei Plu of setting the shutters for the Motiograph is the same
as for any other Motion Picture machine, that is, the larger wings of
the shutters should cover the light opening or aperture asnearly as pos-
sible during the time that the intermittent sprocket and film are in mo-
tion, and the smaller wings should pass during the exposure while the
film is at rest. It Is not necessary to pay any attention to the small
wifigs when sefting the shutters, as they take care of themselves and
are only intended as interrupters of the light, which reduces the
flicker in the picture to a minimum.

To set the shutters, remove the front plate which carries the lens
after which remove the outer shutter wing (the one nearest you) loosen
the screws on the inner shutter, leaving the shutter just loose enough
on theshaft to be turned easily by hand, and tight enough so they will
not move of their own accord. Remove the gear cover, after which take
hold of the balance wheel and turn the the mechanism in thesame diree-
tion as during the operation of the machine; turn very slowly until
the intermittent sprocket wheel starts to move, after which set
the lower edge of the large wing of the inner shutter about % inch
above the center of the aperture opening (indicated by a dotted line in
illustration Figure No. 22) when looking on a line parallel through the
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center of the light aperture. Now revolve the mechanism slowly in
the same diracti%n. observing when the intermittent sprocket wheel
stops, that the top edge of the large wing of the inner shutter is
about 1-8 inch below the center of the aperture opening (indicated
by a dotted line in illustration Figure No. 23.) §

Tighten the screws firmly, after which revolve the mechanism until
the inner shutter is at the original position, that is, the lower edge of
the large wing should be about s inch above the center of the aperture
opening. Replace the outer shutter on the shaft, tighten the screws par-

aHy in the same manner as was done with the inner shutter, set
the top edge of the large wing about 1-8 inch below the center of
the aperture o?enlng (indicated in Figure No. 24) after which tighten
the screws firmly.

The space between the two large wings of the shutters should be
exactly the same width when the intermittent sprocket is just ready to
start (but not started), asit is just as the intermittent sprocket has
come to rest after turning, and said space should be exactly in the
center of the aperture opening when looking on a line parallel
through aperture opening.

Fig 25.

Figure No. 25 represents both shutters in the position they should
oceupy when the intermittent sprocket wheel stops. N

After the setting of the shutters has been once done it will be found
very simple and easy to repeat, i

%he uxiliary Front Intermittent Shutter No. 3 has been dc!.‘;lgngtl
to fill two special requirements, but not an improvement on our No.
1-A double cone shutter, which is by far the best shutteron the market.
The first of these requirements is to accommodate lenses of extremely
short focus. Lenses of shorter focus than about 24 inches cannot be
used to advantage with the regular Motiograph No. 1 double cone
shutter, and when lenses of shorter focus than about 2}4 inches are to
be used we recommend the nse of the auxiliary front intermittent
shutter No. 3, which may be attached to and used with the No.1-A
mechanism. The first of which were placed on the market in April,
1910. With this form of shutter there is no limit and lenses of as short
focus as may be desired can be nsed. We will say, however, that
extreme short focus lenses should never be used where the machine
could be set at a greater distance from the screen where longer focus
lenses can be used, especially where the machine is to be located
considerably to one side above or below a_line that would be parallel
with the center of the screen, because at best, an extreme short focus
lens requires the greatest possible care in focusing and when located
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at a considerable distance to one side, above or below a line that will
be parallel with the center of the screen, it will be impossible to get
a sharp focus on all parts of the S'Iuture. The other reason for which
the Auxiliary front shutter was designed is to satisfy the demands of
the few who believe that with its use the picture is more free from
flicker. While it does project a picture qluit.e free from flicker it is
at a great sacrifice of illumination and brilliancy.

To Attach the Auxiliary Front Intermittent Shutter.—Remove
the lens plate on front of mechanism by loosening the two thumb
screws at the bottom, 1ift up the spring at the top, while Ful‘lng the
front plate forward sufficiently to disengage the spring and lift it up to
disengage it from the thumb screws below. Remove the gear cover
by loosening the three screws, one in front, one in back and one at
the top of the mechanism which hold the gear cover in position;
then loosen the two screws No. 206—Fig. 20, remove the shutter No.
170-A, remove the screws shown in Fig. 22 and remove the shutter
No. 171-A. Nextremove the shutter drive shaft screw No. 41-A, Fig. 28,
which holds No. 48-A bevel gear on shutter shaft, then loosen the
small set screw in gear bridge which holds No. 42-A bushing for gov-
ernor drive in position and loosen the small set screw which holds
No. 69-A bushing for shutter drive arbor in position. The whole shaft
may now be pushed toward the gear bridge sufficiently to allow No.
48-A bevel gear to drop out. With the front shutter is furnished a
bevel gear similar to No. 46-A, except that it is smaller and is to be
attached to the shutter drive shaft on the inside of the mechanism
by simply reversing the operation on which we have {nst explained to
remove the gear No. 46-A. These bevel gears are held on the shutter
drive shaft the single screw In the center. There is asteel plate
attached to the center of the gear on which there is a tongue which
engages with the grooves of the same size in the shutter drive shaft.
Care should be exercised that the tongune is properly engaged with the
groove in the shaft, before tightening the screw No. 41-A, Fig. 20.

The No. 3 front shutter is used in front of the lens and is mounted
on a front plate which is to be used in place of the retﬁula.r front plate
that comes with the Motiograph machine, Insert the shutter shaft
through the bushing in the front plate and place front plate on front
of mechanism in the same position as the other was fouud, being
careful to engage the teeth of the bevel gear on the shutter shaft,
with the teeth on the bevel gear No. 46-A on the shutter drive shaft.
All that now remains to be done is to set the shutter as per the follow-
ing instructions:
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To Set the No, 3 Shutter, Place the shutter on the shutter shaft,
as shown in illustration. Itis held in place on the shaft by a thumb
nut on the end of the hub. The shutter consists of three win sacme of
which is larger than the other two. The large wing is intended to cut
off the light while the film is in motion i'md he other two serve asin-
terrupters for the reduction of flicker. To set the shutter in time with
intermittent film sprocket, loosen the thumb nut on the hub of the
shutter, and small screw in center of hub, take hold of the balance
wheel and turn the mechanism very slowly in the same direction as
when in operation until the intermittent sprocket begins to move. Set
the top edge of the large wing so it is about % of an iunch above the
center of the lens. (See Fig 26). Now turn the balance wheel until the
intermittent sprocket stops then see that the lower edge of the large
wing of the shutter is about 14 of an inch below the center of the lens.
(See Fig. 27). The shutter should be set as far back on theshaft as is
sracticable, that is, not to exceed about % inch from the front of the
ens mount. When properly located tighten the thumb nut on the
shutter hub, and smﬁl screw in center of hub. When long focus lenses
are to be used, the shutter may be reversed on the shaft, that is. the
hub and thumb nut placed at the rear. This will make it possibile to
set the shutter well to the front, so as to pass in front of a long focus
lens.

When using Alternating current of 60 cycles, two interrupters may
be objectionable, owing to the fact that at times the alternation of the
current is liable to run synchronously with the lnt.ﬁl'l'LlFtei'S in the
shutter in such a way as to very largely cut down the illumination.
Where this condition exists, the only remedy is to use a shutter having
but one interrupter, in which case it would be necessary to use either
our regular cone shutter on the inside of the shutter box or that we
should furnish the shutter in front of the lens with but one interrupter
instead of two, known as the No. 3%, but where the one interrupter is
used only in front of the lens, it will not give quite as smooth a pieture
as with two. -

SPECIAL INSTRUCTIONS.

GOOD SCREW DRIVERS A NECESSITY. It is of most vital
importance in working on a pilece of machinery that a sufficient num-
ber of screw drivers should be kept on hand to cover the full range of
sizes of serews that arein use. The screw drivers should be on good
quality and of such a temper that they will hold their shape. Next of
importance to a sufficient range of sizes in screw drivers, is to “Heep
them in proper condition.” ever, under any circumstances, allow

our screw drivers to be sharpened with a short taper. They should
Kave a very long taper with the edge perfectly flat on the botiom and
the corners where they come incontact with the screw slot, should be
squared in the form of almost a right angle. Under no circumstances
should serew drivers be used on which thecorners havebecome rounded,
because the serews on which it is used will very quickly become rained,
not only making' it difficult or impossible to turn them, but at the same
time will give the machine a very untidy appearance.

There areseveral important adjustmentsin the Motiograph machine
that it will be necessary for the operator to concern hinself with. .

First:—The proper adjustment of the shutters as described in
“Setting The Shutter” on another page. If, for any reason the shutiers
should be thrown out of time from coming in coutact with something
inserted within the machine while in motion, the wings of the shutter
would not cut off the light at the prOPer moment with relation to Eh}(-
movement of the film, the result would be a streaking of the picture
lknown as a “‘travel ghost”, which is especially noted on the reading
matter or title of the picture, or where a white object is shown on &
dark or black background, the white streak will be noticed either up
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or down from the white object extending into the black background in-
stead of a sharp clear-cut picture as it should be. The above may
easily be remedied by carefully following the instructions on “Setting
The Shutters'.

If the above condition exists it will also be impossible to get a clear

focus with the lens.
. Second:—The proper adjustment of the idler on the take-up belt is
important as, if too tight, it will pull too hard on the film causing un-
necessary wear on the gears of the machine throughout and especially
shortening the life of the lower feed sprocket, as the teeth of same soon
become ‘hook” shaped which in turn, causes unnecessary wear on the
perforations or sprocket holes of the film. It also makes the machine
ran much harder.

The flexible, broad, flat belt in combination with the adjustable
idler, shown in IMig. 2 furnishes a most senstiive yet positive means of
taking up the film without doing injury to it. e proper adjustment
is obtained by manipulating screw No. 156, Fig, 2 which raises or lowers
the idler No. 108, Fiﬁ;’. 2 which tightens or loosens the belt as the case
may be. It should be just tight enough to make sure that the film will
be wound upon the take-up reel as fast as it comes through the ma-
chine, being careful not to get it too tight as the looser it is possible to
run it, the better for everything concerned. %

The belt idler adjustment screw No, 156, Fig. 2, is provided with two
check nuts the purpose of which is, that when the desired adjus:ment
of the belt has been secured, the screw may be locked in position so
that it will not loosen of its own accord. When the film is being re-
wound on the mechanism the belt should be lifted off of the belt tension
idler No. 109 Fig. 2, as otherwise it will be too tight and cause too much
friction and unnecessary wearin the gears of the rewind attachment.

Third:—The adjustment of the sprocket rollers or idlers should be
%i\'nn careful attention. There should be just room enough for a double
film to pass freely between the rollers and sprocket without pressure
on the film when a patch passes through the machine, as in these places
the film is double. The film rollers are adjusted to position by a set
scerew that passes through the roller bracket provided with a check nut
on the upper and lower bracket and a check screw on the intermittent
roller bracket which should be tightened so as to retain the adjustment
after properly made.

Fourth:—The adjustment of the governor and fire proof shutter is
accomplished ?(? sliding endwise the pivot bushings No, 104 Fig. 29,
which 1s located in the main frame and No. 193-A, which is located in
the gear bridge on the end of gear No. 80, Fig. 28, by first loosening the
screws which hold them in their respective positions,

To adjust the fire shutter loosen the screws as above stated and
with the film door closed, holding the bushings between the thumb and

. e S finger, slide them
D23 e : slightly in and out to-
v oo gether with the gov-
ernor until the point
i is reached where the
fire proof shutter No,
163, Fig. 28, will be
just ready to raise
, when the machine is
started in operation,
and so that it will just
barely rest on the pin
u;})]cm which it drops
3 when t.[ll\.e Infmchiue ]1.».‘
s R, et = stopped. proper
SRONE Jtashiien, gotetuon nani: adjusted the shutter
3 will quickly raise all
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f as soon as the machine is started and will just as rv:i.mlyl
H::;S;ﬁ llfl?e way down when machine is stopped. When the fire :ﬂm‘me!
governor is properly located as above directed, tighten the S_(il'_E‘W
which holds bushing No. 193-A in fear bridge, then push the bu:, 1ing
No. 184, Fig. 20, toward the gear bridge so that it will rest lighhly uhali ?f;lt.
the shoulder of No. b.;: governor arbor Fig. 20 and tighten screw which

£ r in position. |
IIOl('ll‘??hbou;.Ei'lel:h\olpgulh operates the fire-proof shutter may be remov e;i
from the Motiograph it necessary by removing the I.mshing? at each
end of the governor shaft or arbor as above du:;:cte[]. or by removing
the gear bridge and inside bushing, No. 164, Fig. 20. o g

In adjusting or replacing the fire shutter é:uvemol dono i11- J i-llj
the bushing too tight against the shoulders of the arbor, as t‘ wi
cause the machine to run hard and besides the wear \vivl] he excessive.
The raising of the fire shutter is accomplished by the No. 111 ;:0‘]'(-..1 Q;)l
balls spreading apart when tha machine is in motion, pulling t.'l(‘-‘l. 0.
110 roller guide toward them which connects with the No: ff.i giu} et 18101
¢rank arbor, which in turn connects with the No. I__l‘ﬁ rack i?‘:]“l.' 10
same being in turn connected with the smaller gear on ho] 16¢ : ) &:Iea
shutter, all of which work antomatically. When the mec 1:1.11 sm 1s
stopped the No. 175 governor springs bring the two N_r__). 111 governor
balls together, whice again lowers the fire shutter No. 163.

w48 rlA 163 - joq,
W75 S I 1
I\ /
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‘\\
(90 \\\
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\"47A "-39A
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! 7
83~ 1687 1G4 A 36A “174A 163
Fig. 29
Shows sectional view of intermittent shutter, fire shutter and
governor, tension bars and springs. L
Fifth:—The proper adjustment of the film tension baln-]m‘xd SpI nze
is very important as, if ihny are too tight, they are liable t:a tLtiu t
great damage to the film and unnecessary wear to the interm ?n,
sprocket, and if too loose they will not hold the film st.e_qdlv, cansin
the picture tojump on the screen. They should be just tight enoug
THE 1911 INSTRUCTION BOUOK will be required for the
Motiogaaph of the 1908, 1909, 1910 and 1911 Models.
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to hold the film steady when machine is running but there should be
no excessive pull felt at the crank handle each time the intermittent
sprocket pulls down the film when the film door is closed and machins
is in operation. To adjust the tension spring No. 174-A, Fig. 29, re~
move the film gate from the mechanism by loosening the hinge screw
at the top of door while door is open sufficiently to allow the door to
drop down slightly after which it may be lifted up off of the lower
hinge screw, being careful to lift No. 168 rack bar off the governor
crank arbor No, 83. Lcosen the upper screw in the cooling plate of the
door and swing cooling plate around oufb of the way. Then remove
the two screws which hold the No. 174 tension s ring in position. Now
slip the tension spring down slichtly in order to release it from
the hooks of the No. 86-A tension bars. Note earefully just how all
parts are placed before they are removed for adjustment or replace-
ment, otherwise considerable trouble may be experienced when re-
placing same. If it is desired to tighten the film tension, bend the
spring down slight.[l]y on the ends so that the center of spring will he
higher than the ends, in fact a slight bow shape, then when the screws
are replaced and the center of the spring is drawn down into position
the ends of the spring will bear on the tension bars, giving the desirec
tension on the film when the door is closed. If, in case there is too
much tension and it is desired to loosen it, simply reverse the operation
of bending the spring. Care should be exercised not to bend the spring
up or down too far, as they are very highly tempered and are liable to
break, In replacing the door be careful to get the No. 168 rack bar
hack in the proper position on the No. 83 erank arbor. All of the
above numbers referred to will be found in Figs. 28 and 29.
Sixth:—Another and perhaps one of the most vital adjustments is
that of the Geneva movement called the star and cam that operates
the intermittent film s&)m:liet-, although easily accomplished once it is
understood; however, it is unnecessary to make any adjustments on
the above unless the star and cam becomes considerably worn after a

\“.’5"’

Fig. 30
The No. 1A Model 1912 Framing Device is shown above with vertical
casting removed, exposing star and cam.
continual run forsome fime and a lost motion has developed which
can readily be ascertiained by taking hold of the teeth of the inter-
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mittent sprocket and shaking same up and down when the star wheel
and intermittent sprocket are at rest; that is when the pin No. F-93%,
Fig. 80, in the Geneva driver or pin wheel No. F-03is on the opposite
side of the pin wheel from the star wheel No. F-02, To eliminate the
above lost motion, proceed as follows: First, remove the sideg or license
plate from the mechanism by raising up the little thumb nut on the
front of the crank shaftboss, pull the top of the plate outward and
remove it: now loosen the two smaller thumb screws af, the bottom of
the front plate which carries the lens and raise the spring at the top

05A

0107

Fig, 31
The No. 1-A Model 1812 Framing Device is shown above with vertical
casting attached, enclosing star and cam in an oil-tight chamber.

slightly, at the same time pull the top of front plate outward and raise
it up to disengage it from the screws on the lower corners and remove
it. Open the film gate h{ ressing the little button or projection shaft
at the front of and a little below the cranlk shaft boss. On the front of
framing device upright casting, No. :05-A, Fig 31, will be found two
round head screws, No. 216, which serves to clamp the two split bosses
through which the vertical slide rod No. 72 passes from the top to the
hottom of the main frame of the mechanism, which screws into
bottom of same. These screws are for increasing the tension of the
framing device to prevent it from shifting out of position while the
mechanism is in operation. Loosen these SCIEWS SO as torelieve the
tension on the vertical rod so it can be easily turned, then unscrew it
and pull it ont through the top of mechanism. Remove the entire
framing device through the aperture in the side of mechanism.

After having removed the framing device as above directed it will
appear as shown in Fig. 31, und may now be adjusted as follows:

First, Loosen the small, headless set screw, No. 102, Fig. 81, to set
the Geneva parts closer together, loosen the lower set screw, No. 242,
Figs, 81 and 2, slightly; then tighten the upper set screw No. 202, Figs.
41 and 32, This operation may be repeated loosening and tightening
the serews respectively a little at a time until all of the lost motion
is eliminated, Have the adjustment of the Geneva' driver, cam or
pin wheel, No. F-93, Fig. 30, just close enough to the star wheel,

THE 1911° INSTRUCTION BOOK will be required for the
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No. F-92, Fig. 30, that the movement of the pin wheel shaft will b
free and easy, yet so there will be no cuéjular movement to lt.lig
intermittent sproclket wheel, No. 0107, Figs. 80 and 31, while it is
at rest. Do not tighten so the eam er pin wheel will not work per-
fectly free. If too tight, simply reverse the above operation by
Joosening the top screw, No. 202, Figs 31 and 32, and tighten the
lower screw No. 202, When the Geneva movement is in proper adjust-
ment do not forget to retighten the
headless set screw, in fact have all
serews perfectly tight when through
with adjustments. The Motiograph
machine bas only one eccentric ]l-';u.-iL-
ing, No. 0184, Fig. 32 and 33, which is
located on the cam shaft, makine it
much easier and more simple to adjust
than other machines which have two
eccentric bushings, one on each end of
the intermittent sprocket shaft and
requires very close attention when ad-
justing in order that the intermittent
sprocket will be level.

Eccentric Bushing If lost motion is developed endwise
Adjustment on the intermittent sproclket shaft it
: : may be eliminated by loosening the
headless set serew, No. 213, Fig. 31, which will be found on thesmall end of
horizontal casting, No. 06, and directly over No. 0183 bushing, Fig, 33,
antl lpu.-shing gaid bushing in so that it will rest snugly against the
shoulder of the star shaft, eliminating all play. but notso that it will

bind when turning, then tighten set serew, No. 213, Fig. 31

Instructions for Replacing Motiograph Parts
That are Worn.

Fig. 33

Always note carefully just how parts are pilaced before removing
:.-)ill.gn:),lg{‘ou will then experience much less trouble in replacing them
o &ﬂp]l\cg the No. 056 Ball Socket [ig. 33, on the cam shaft, re-
move the framing device as above directed, remove the No. 05 vertical
casting which forms a cover over the star and cam, by removing the
four screws No. 215, Fig 30. Next remove screw No. 203, Fig. 83, in the
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center of ball socket No. 056 will be seen the end of the cam shaft. The
end of the cam shaft and the shaft opening in the ball socket are slight-
ly tapered. Placeonendof camshaftapunch of brass orhard woodor a
very soft piece of steel will do, tap lightly with a hammer, this will
reléase the socket from the cam shaft. The end of the punch must
never be rounded bmt should be perfectly flat and perferably
shounld have a hole in the center so as not to flatten down the leather
cushion. Never under any circumstaneces, use a hard steel punch and
be careful that the punch sets square on the shaft. A special three-
piece, vest pocket size punch or tool set for this purpose may be ob-
tained from us for$1.00. Place the new socket on the end of cam shaft
and through the hole for screw No. 203, Fig. 33; observe that the hole
sets accurately over the hole in the shaft, then with framing device in
an upright position, place the cam on a suitable solid support and with
a picee of hard wood or brass placed on top of the ball socket or
by useof the vest pocket punch, tap it lightly with a hammer in
order to bring it firmly into place, then insert the serew No. 203 and
screw it down very tight. If lig:ht.l?' driven on in this manner into
proper position and the screw firmly tightened, there is no danger of its
ever coming loose, 3

To Replace the Cam, No. [-03, Fig. 33. follow instructions precise-
1y for replacing No. 056 socket, removing the old cam by pulling the
:-if];l.fl.‘. out of No. 0184 eccentric bushing after removing socket as above
directed and inserting the new cam and replace the socket.

To Replace the Star and Shaft, No. -2, Fig. 33, follow instruc-
tions for replacing No. 056 socket and cam, then remove the stripper
plate, No. 165, Fig. 80, by removing the three screws underneath the
framing device which hold it in position. Remove the two screws,
No. 43-A, Fig. 33, then by taking hold of the star wheel pull it out and
insert 11.%10 new one, being careful to get the screw holes in the shait
right side up.

Keep in mind the fact that steady pictures depend more on the
accuracy of the Intermittent Sprocket Wheel and the Geneva Star and
Cam than on any other part of the machine; hence, it is of the most
vital importance that the greatest care should be exerclsed in order to
maintain the accuracy that Is absolutely necessary to the production
of good work. As the fitting of the cam toitsshaft 1s an operation that
cannot be well done without special facilities, we have combined these
two parts as one, and they are so listed in the Parts Price List, and no
operator or mechanic should, without the special facilities, undertake
to separate the cam from its shaft and expect to fit another in a way
that will do accurate work. The Geneva driver pin No. F93% Flg. 30,
may be removed for replacement by loosening screw No. F93% Flg. 30,
which holds it in position. The star wheel and shaft 1s one solld plece
and is very accurately ground by high ¥rade autmna‘l.ic machinery.

To Replace the 0107 Intermittent Sprocket—Follow instruc-
tions to replace the 056 ball socket to replace the cam I'93 and to replace
the star and shaft 792, -

To Replace Eccentric Bushing, No. 0184, I'ig. 33, follow instruec-
tions to replace No. 056 ball socket, then loosen serews No. 102 and 202, Pig.
31, and push bushing out toward sprocket. y

To Replace Large Bushing, No, (28, Fig, 33, follow instructions to
replace star and shaft, F92 then loosen screw No. 214, Fig. 31, and push
bushing out toward star side. - X

To 'i{eplnce Small Bushing, No. 0183, Fig. 33, follow 1ns§ru£}tin_ns
to replace star and shaft, No. 1°-92, then loosen screw No, 213, Fig. 31,
and push bushing out.

To Replace Ball Socket, No. 81-A, IMig. 33, it will be necessary to
replace the shaft also, as they are made of one piece of metal. Remove
the gear cover and the gear bridge, now remove screws No. 205 in the
hub of the balance wheel No. 14. The gear for the balance shaft is
mounted on a sleeve or collar, No. 62-A, and the balance wheel in turn
is mounted on this gear sleeve. One of the set serews in the hub of the
balance wheel engages only with the gear sleeve, while the other passes
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through the gear sleeve and is seated in the balance shaft. Twoscrews,
No. 285, pass. one through the extreme end and one through the center
of sleeve and into the balance shaft., After removing the balance
wheel remove the screws No. 285, remove the sleeve and gear, the
balance shaft and ball socket No. 61-A can now be slipped out through
the shutter box of the mechanism. Insert the new balance shaft and
ball arbor No. 61-A in the bushing No. 182, Fig. 33, put the gear sleeve
No' 62-A in place on the shaft, insert screws g’o. 28 and screw them
down tight, now replace the balance wheel, see that the holes for set
screws are in_ their respective places to engage with the holes in the
sleeve, turn the screws to place tig]ltlf( and replace the bridge.

To Replace Balance Shaft Bushing No. 182, follow instructions
to replace ball socket No.6l-A, loosen the screw in the rear of the
mechanism to the left of the joint or hinge of the film gate, which hold
this bushing in place, back it out quite a ways as it is deeply sunk into
the bushing, now by passing a small strip of hard wm)é through the
shutter box from the right hand side of the mechanism (looking
toward the front of the machine), push it out towards the direction of
the gear cover. In replacing the bushing see that the hole for the set
scerew comes at the right point to receive the serew and turn the scréw
to place tightly. !

To Replace the Framing Device into the mechanism first insert
the ball-arbor, No. 035, fizure 33, into the ball socket, No.t61-A, by taking
the small, square block between the thumb and the finger of the right
hand and guiding it into slot of the socket No. 61-A, then place the
framing device into the opening of the mechanisin from which it was
removed and push it into position, at the same time placing the other
end of ball arbor into the socket, No. 050, figure 33, in the same manner
as was before directed in placing No. 055 ball arbor into No. 61-A socket,
and also at the same time see that the vertical guide rod on the oppo-
sitesideof theshutter box enters the slot X, Fig. 31, irl the opposite end of
the framing device and see that the short, flat link- attached to the end
of the framing lever is placed over the pin, No. 73-A, Fig 31, on the
lower front boss of the framing device; insert the vertical slide rod,
screw it into place and tighten the tension screws No, 216; replace the
l'?ml plate, tighten the screws at the lower corners and replace the side

ate,

. Olling Very Tmportant.—It is absolutely necessary that a Motion
Picture Machine be kept well oiled, in order to keep it in good condi-
tion, and that it may do good work. Remember that while in operation
the balance wheel shaft and Geneva action, which operates the inter-
mittent sproclket, is making nearly 1200 revolutions per minute, or
72,000 revolutions per hour, and that when giving seven shows per day,
of forty-five minutes each, the balance wheel and Geneva action has
made about 380,000 revolutions. No machine can be expected to endure
such work without proper care. Besuore that ALL of the bearings
are oiled and that none have Lieen overlooked.

When running afternoon and evening all of the bearings should be
oiled twice during the day, besides which the Geneva movement and
governor shaft pivots should be oiled after every other show, or make
sure that there is a sufficient amount of oil in the Geneva movement
casing that the Geneva movement is kept constantly lubricated.

It is Important that the oiling should be r:urul}:ﬂ]y done, and that
none of the bearings should be overlooked. It is advisable to estab-
lish a practice of always oiling the bearingsin the same order, as in
this way you will be less liable to overlook any of them. Care shonld
be exercised not to have any oil on the sprocket wheels and on the film
pressure rollers, as oil in these {!1:1:'9.-; would be transmitted to the film
and badly damage it. All surplus oil remaining on the outside of the
oil holes, or in other places where it might come in contact with the
film, should be carefully removed with a soft cotton cloth.

The Quality of Oil-used on a Motion Picture Machine is of great
importance. Do not get the impression that anything sold under the
name of oil is good enough. Never oil with kerosene or any oll thatis
highly adulterated with kerosene, 33 it has practically no lubricating
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roperties. Do not use ordinary lard oil that is adapted to useon

genv machinery; it is too coarse and will gum the bearings. There
are olls on the market, some of which are extensively advertised and
are recommended for lubricating, polishing furniture, and as rust
preventatives, etc., that are not at all suitable for the lubrication of a
motion picture machine. Sewing machine oil of fine grade is most
desirable, and the best place to getitis at a sewing machine agency.
A cheap grade of sewing machine oil should not be usedowing to its
pooruuafit.y as a lubricant. ;

The quality of vil used is of vital importance and should be
glven careful attention,

Use of Vaseline in the Framing Device 0il Chamber.—Remove
that part of the framing device which forms the cover to the oil cham-
ber, No. 05 vertical casting, Fig. 30, by remoying the four screws, No.
915, Fig. 30, in the side, after first having removed the framing device
from the mechanism as before directed. Take the remaining part
of the framing device in one hand, and with the flexible metal tube of
white vaseline in the other, force the vaseline into the openinlg of the
flange of the {;in wheel, No. F-93, Fig 30, where the pin, No. F-83%¢, is
located until that opening is well filled, then force the vaseline all
around the outside of the flange of the pin wheel. Then cover the
entire surface of the star, No. F-02, Fig. 30. with a liberal coating. This
1s all that will be required. Care must be taken not to put in to>
much vaseline, as the rapid rotation of the star and cam wheel will
have a t.elu]eu('.f to foree it out through the oil cup, which would be
very undesirable.

After replacing the cover put elght or ten drops of fine lubricating
oll in the oil cup, l{:'o. 112, Figs. 30 and 31, on top of the framing device,
which will mix with the vaseline and soften it to the pl'ulpt:r consistency.
If care has been taken in appl{iug the vaseline thoroughly the machine
should run, even under the heaviest usage, for at least three weeks
without further attention to this part, except to add occasionally a few
drops of fresh oil. At the end of that period, if the vaseline has become
blackened, it is time to remove it, clean the pin and star wheel, wash
tl l1;*3m off with benzine or gasoline and put in fresh vaseline asdescribed
above.

Vaseline as a lubricant for the star and pin wheelis, in our be-
lief, without an equal. It is necessary, however, to avoid the cheap
qualities put up in bulk, and never, under any circumstances, use car-
bolated vaseline. We recommend no grade other than the white vase-
line put up in flexible metal tubes, which may be had at drug stores or
it may be ordered of the manufacturers of the Motiograph.

One party writes us that after using one machine continuously
for sixteen months under the above treatment there was no notice-
able wear on either the pin or the points of the star wheel.

When 0il Only is Used without vaseline it is preferable to use a
wvery heavy oil of fine guality, rather than a thin oil.

;i‘u keep a machine in good condition it should occasionally have
the working parts cleaned with gasoline to remove dirt, zum and old
oil, the parts wiped dry with a soft cotton cloth, and fresh oil applied.

The High Speed Spindles of the Motiograph all run in inter-
changeable phosphor-bronze bearings. These may be replaced with
new ones when worn. Phosphor-bronze is one of the best anti-friction

metals known, and with proper care none of the bearings should need

replacing for a long time.

The Fire Trap Rollers Should be Kept Clean. In case the film
should become ignited and the flame extend to the fire trap or valves,
No. 33-A, Fig. 19, some of the melted celluloid is liable to stick to_the
rollers and when dry it becomes very hard and brittle, and would do
muech damage to the film if allowed to remain. In a caseof this kind
the rollers should be carefully cleaned, The rollers should also be
eleaned from time to time to Keep them free from accumulations of
dust, oil, ete.. which will do more or less injury to the film. Aleohol
or refined benzine is good for the purpose. :
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A FEW SPECIAL POINTS TO BE OBSERVED

(1) Keep the machine clean and well olled, but do not use an excessive
amount of oil. Use only oil of good quality.

(2) Do notendeavor to make adjustments on the machine unless sure
it is needed.

(3) Do not get the lm})ression that you can improve the machine be-
fore you are familiar with it. After being familiar with its work-

ings you will probably not get such impression.

(4) Do not attempt toremedy a fault until the point in the instruc-
tion book covering the trouble has been carefully studied.

(5) Keep the surfaces of the Carbon Clamps, which bear upon the Car-
bons, elean and bright, so as to secure good electrical contact at all

times. :

(6) Watch the terminals on the Asbestos Lamp Wires and as soon as
they show signs of breaking from the heat of the Arc Lamp, renew
them or omit them entirely, placing the wire in the form of a “U"
around the screws between the two washers on the Binding Post.
By this means burn-outs during the show may be entirely avoided
and the consequent annoyance as well

(7) Always project the light on the screen and secure a good clean field
before starting the show. To do this after the picture startsis
annoylng to the audience and it is impossible to secure as good
results as with a clear screen, '

(8) When using alternating current feed the carbons more often than
for the direct enrrent. Keep the carbons close together (nearly
touching each other) and the light will be much stronger and
steadier and the carbons will burn much more even.

(9) When the carbon points are allowed to burn too far apart, the
edges grow rough and the light will become unsteady, which will
grea.tly reduce the illuminating power and cause the picture to

ecome blurred and hazy and discolored.

(10) The best-results are obtained by using hard, fine grained earbons.
These give a brilliant white light which is essential to the clear
definition of the picture on the screen. Soft, coarse grained car-
bons contain more gas and have a tendency to give the arc a

ellowish hue, which greatly reduces the illuminating power.
ever use ordinary earbons intended for street lighting,

(11) Keep the Lamp House clean and free from carbon dust. The

= pottom of a Lamp House covered with carbon dust is a source of
trouble to the operator and when such conditions prevail, it shows
the operator to be careless, if not incompetent.

(12) Always keep the lensesclean,as dirty glasses reduce the light very
largely. Itis well to wipe all lenses with a soft cloth wet with
alcohol and then polish with a soft, dry linen cloth.,

(13) Besure to have the condensing lenses match the objective lenses
properly. Itisthe'custom with many operators, when a condens-
ing lens breaks, to put in almost anything available to replace it,
and in many cases this accounts for the poor results they obtain.

(14) The op-rator who looks after these minor details carefully will be .
most sure to get good results and save himself a lot of trouble.

Carelessness and indifference are in a large measure responsible for
all the troubles of the operator.

(15) There Is always a demand for good operators and they can com-
mand good wages. The man who is willing to give ample time and
attention to details is sure to suceeed.

THE 1911 INSTRUCTION BOOEK will be required for the
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DONT’ To Be Observed in the Op-
peration of the Motiograph

While the Motiograph has &mven itself the strongest and by long
odds the best wearing Machine on the market, it has heayy, continu-
ous and exacting work to perform, and, like any other piece of ma-
chinery, requires reasonable care and attention.

It should be oiled frequently and especially all of the parts that
run at high speed should be oiled as often as every four hours while
in use. Other partsoncea day. Wipe off surplus oil with cotton or
linen cloth.

The parts should be cleaned with gasoline as often as every two or
three weeks.

DON'T fail to keep the Geneva Star and Cam well lubricated.

DON'T use kerosene as & lubricant, or any light oil containing a
econsiderable amount of klerosenc. Use high grade sewing machine oil.

DON'T overlook the oiling points for the intermittent sprocket
shaft. The oil holes are on the side of the framing device toward the
lamp house,

DON'T at‘mm]pb to run at high speed with weak film tension
springs, If on high speed the picture jumps, more tension is required.

DON'T adjust the governor too tight. If foo tight, the machine
will run hard and, besides, the wear will be excessive.

DON'T attempt to force the mechanism, if it runs hard or there is
an indication of an obstruction in the working parts. It may need oil,
or an obstruction removed. 'To force it under such conditions might
result in serious breakage. Stop and immediately locate the difficulty.

DON'T attempt to operate with the intermittent sprocket not prop-
erly adjusted. It will cause an unsteady picture.

DON'T adjust the Geneva star so close to the cam or pin wheel as
to cause unnecessary friction, It should be close, but not tight. If
tight, will make the machine run hard and cause unnecessary wear.

DON'T rewind too rapidly, or stop with a jerk. The mechanism
1.? reared up high and excessive speed with the crank handle might do
damage.

DON'T frame the film too rapidly. Adjust framing device with an
even, steady movement,

DON'T neglect. replacing parts that have become badly worn,
Delay may cause added expense at a later date.

DON'T expect good results with mechanism out of adjustment.

DON'T fail to observe every line of instruction in the book of
directions. They are all there for a purpose and should be closely
observed.

DON'T overlook instructions for resetting the shutter. Very sim-
ple if carefully followed.

DON'T lubricate the Arc Lamp racks, pinions and posts with
anything but powdered dry graphite, Any oil, or oil and graphite
mixture may cause the parts to bind and cause trouble.

The enclosure for the Geneva Qnrta of the framing device is in-
tended to hold a qiu antity of oil. We recommend a mixture of vaseline
and good lubricating oil.

THE 1911 INSTRUCTION BOOK will be required for the
Motiograph of the 1908, 1909, 1910 and 1911 Models,
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MACHINE




CRLNID

IMPORTANT

When ordering Repair Parts it will be necessary, on .

account of the changes and improvements that are made
from time to time, to give the Serial Number of the
Mechanism. The number is located near the lower left
hand corner of the film gate on the main frame. If the
number is given it will enable us to supply promptly the
parts required.

DON'T FAIL TO
GIVE THE SERIAL NUMBER,
AND -

Order by Code Word or Article Number. Either one ex-
plains fully the part required without any further expla-
nation—except the Serial Number of your Mechanism.

The numbers with A" following represent parts used
exclusively in the No. 1A Models.

Careful attention to the above will avoid chances of
errors or delay.

Co DS 5D

PRICE LIST OF REPAIR PARTS
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PRICE LIST OF REPATR PARTS

IMPROVED PARTS FOR (912 MODEL

Eccentric Bunhing
Hardened Square Adjustment
Blocks on Ball Arbor

¥Framing Device Parts Assembled
02

PRICE LIST OF REPAIR PARTS

The No. 1A Model 1912 Framing Devlece is shown above with vertical
casting removed, exposing star and cam.

435 165

The No. 1-A Model 1912 Framing Device is shown above with vertical
casting attached, enclosing star and cam in an oil-tight chamber.

IMPORTANT., Where parts are listed eemplete, such as Lhe
Geneva Star and Shaft, the Geneva Uam or Pin Wheel and Shaft, ete.,
do not order them separate, as it is not practicable for one without
special Tacilities to properly fit them.

o3




PRICE LIST OF REPAIR PARTS
.

MOTIOGRAPH No. IA ARC LAMP.

250 Mg ze
lllnu«--‘w.u!-

Iy
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PRICE LIST OF REPAIR PARTS

REPAIR PARTS

FOR THE

MEGHANISM OF THE No. (A MOTIOGRAPH

Model 1912
Important Notice

We will not be responsible for errors

parts unless the complete number is given at th

in filling orders for repair

e time of order—for

instance: If a star wheel is wanted it must be ordered as =93,
whereas, if part for the arc lamp is wanted it must be ordered as MG-9,
if long casting for the carbon clamp is meant.

M No.

1-A  Main frame casting of mechanism. ...

2-A  Sub base for wood base board. .. .
3-A  Gear cover A
4-A  Gear bridge........ .. =
05-A  Framing device, vertical cast
06-A Framing device, horizontal cs
7-A Upper reel arm, casti ng only.
8-A TUpper reel arm cap.
8-A Lower reel arm, casting only.
10-A
11-A Framing lever casting...... .......
12-A  Hand bolt to clamp Mechanism to b
A Crank handle casting, only
A Crank handle complete..... |
Balance wheel
Main gear........ )

0
1
2.
13-
13-

0

14
15-
16 E
ance shaft gear

17-A  Gear on lower sprocket shaft

Take-up belt tension idler bracket, ..

A ; ;
A Double gear between main gear and bal-
A

Copr

.. Kransprop....
- Kranswerk. ...
.. Kranz
.- Iranshand. .
.. Kramhandle..
..IKranzbeere, .,
.. lKoperpool ...
. .. Kranzdraht..
.. Koperslaan.,.
JKranzgeld....
.. Kranzholz
Kranzlampe. .
IKranzleist,...
-.Koperzout, ...
Kranznaht. ..,

....... Kranzpolyp...
Kranzreif

18-A Gear between balance shaft gear and

lower sprocliet shaft gear
Governor crank, complete. .
Small belt pulley and serew. ..
Large belt pulley and screw..
Stereo lens mount ring. .. ...

Thumb screw for Stereo lens mount,

Kranzritt....

.+... Kopfgeld.
.Kopfzelder, ..
Kopfgicht....
v KOpthaar ... .
ring.. Resumpta ...

Intermittent roller bracket and shaft, .. .. Kopthaaren..
Serew to bind roller shaft in intermitient

bracket....

. Resumptif. ...

Adjusting screw intermittent roller hracket Resumptivo, .

Screw to bind 2344 screw..............
Roller bracket, upper, with shaft.

Serew to bind roller shaft in upper brack

Roller bracket, lower, with shafls
Screw to bind rear roller shuft in
bracket, .....

Screw to bind front eccentric rolier

in lower bracket. ...

i i
Bushing, large for Intermittent shaft

Magazine latch, large picce,
sSpring for magazine lateh. .
Magazine latch, small picce

When Ordering Stite for 1912 Model and

number of your machine.
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....... Resupleras.. ..

... Kopthalter, ..

Kopfhaut
lower
<00 Retouchant,,
shaft
.. Retoucheur. .
JLopfkobl......
... Kopflaenge. ..
... Retosto
Iiopfanch.. ..

et Retouchais. ...

give the

PricE

... Kransjes.... .$15.00

1.60
3.50
3.00
3.00
4.00
3.50
1.00
3.50
1.50
.90
“1.00
1:10
1.25
1.50
1.50

1.60
1.40

.01
L0
.40
04
o

serial




M No

31 L:J.n.d 32 Magazine hinge......... .

33-cr
F-3314

64-A
85~

65-G.0. Governor complete. ...,

69-A
7

86
86
87
874

PRICE LIST OF REPAIR PARTS

No. I-A Mechanism—Continued

Cope WorD PRICE
....l(opt;‘l‘l'l_u]le..“lﬁ %g(_l
Fire trap, casting only . Kopflinie...... 1.%5
Fire ng complete, with rollers... a,z'm""llig-lii}l[[))i%fon‘m 3.00
asting 4 1pper magazine. .. Resuple
Spider casting only, for Bt " Resuplesen....
Stereo lens arm hracket....... |}lllpf}’lll.lisli:’t}! i
Shutter shaft and gear, solid ie l\-w“f‘l:? (R
Shutter shaft and gear, main, hollow. . Kranzsin
Governor drive shaft.....o.coveeiionnos ... Krapjes
Shutter drive shaft screw. S KT ._!.ppt.\ ks
Shift bar between magazines........ ..R_i-.suplnag ...
Bushing for governor drive shaft A I :1’_&1.\1)[)11‘:{(; .
Plunger pin, upper spider. ... .ng:nup |11. 3
Serews for intermittent sproc Krappe ]1}
Screw for gear on uppm-!‘sm':m::knbshul‘t lg.npp? :-h. o
Bevel gear on shutter drive shaft el LS rapp <0, 1”,,.
Bevel gear on shutter shaft....... b 'I‘vl.‘mpl.a:jf
Intermediate gears in shumt‘r ﬁt':!l a v.‘.J.Iil\mppw IVERYY
Sere " C g inner shutter wing B
hté:erls lrxgll_\t'lnmm“m - T}.I‘:I.p[:\t.hul‘llh
Crank staft with pin. Kr s "l‘p.lh L
Upper sprocket shaft..... K r“ ash Ill((‘.
Spring for plunger pin, u 'R'L'hl“n;:'l'{:““
Lower sprocket shaft ..‘I\'ralhe:e‘
Ball shaft, hardened : ...|\_(3II]1&U;I[E:|.,..,
Trunion for new style, hardened 055, each.Tr uu{mil
Socket on Geneva cam shaft, hardened. .. l\_rmnlp_hL.
Reel arm socketshaft ...... Kopfstimme..
Vertical shaft inside upper reel a I\_f_npr:ws!b. ¥
Upper reel shaft lI} rat 1F1£1T|11i"‘
Lower reel shafb... ... coveersennes .o, irate
Balance shaft and hardened socket, one _ ~
piéce, including spring plunger. .. ..];\l :,lt“‘:i‘-.—fl’“-- A
Spring plunger for new 6l1A..... i pE_m,?lm‘
Gear and sleove on balance wheel shaft.... Jirat o*i
Upper fire shield. .. ..ccoevaesiey ot vanaig A.Igoanm‘IL.,_ ]
Lower * 5 : i ,.,}E::ﬁrltl\ét,“:tr.n. v
Oy R e it e !\‘uphlu-.:}l_mug
Bushing for shutter drive shaft oee lrate ‘:a‘u.’.u...
F‘I'(\Illingj’..: device. guide rod........ eaesesai 13011;:'1.3,:[: Lt
Framing device slide rod, long, with head,. l\upfz,en_..- Lo
Pin for connecting link, framing device. ‘lie-‘-l-}ljlil.'f 5
Framing lever connecting serew. ........... Kopierbuch...
Framing lever handle . .1}05)]:\“}.‘[1.
Serew to hold framing lever in frame. .. .]\_upme:-,'m,l}‘ e
Intermittent roller bracket joint pin..... .I\'ulm?v.l‘ul\ll::...
Bushing for shutter gear case (rear),..... ,.11\1:_11.5.1':;; 1;
Shaft for roller brackets...... ,,1\._13:»1}11‘_.!.; ) e
Governor crank shaft _.ly.‘-pne_,ll |:I?L1
Gear on governor drive shaf i auslrz,t B
Bevel gear on crank shaft....... .. Koppe 1{,., e ot
Bevel gear on upper reel shaft.... "13“1’”“]1,"' R
Bevel gear on rewind socliet shaft.. 1‘-‘”"7’2,]‘.3
Gear on upper sprocket shaft Koppe seil....
Intermediate gear, small .... Koppelst......

IMPORTANT. Where parts are listed complete, such as the

Gen va Star and Shaft, the G

eneva Cam or Pin Wheel and Shaft, ete.,

do not order them separate, as it is not practicable for one without
special facilities to properly fit them.
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PRICE LIST OF REPAIR PARTS

No. I-A RMechanism—Continued

M No.
89 Bevel gear on vertical shaft in upper reel
arm
90 Gear on governor shaft and hub............Koppiger.....
81 Stereopticon slide rod to hold lens ring.... Kepplung. ...
91%-M Wing nut and washer for No. 91 - Kramplach. ..
92-A Bcrew to locate shutter gear case.. ..Kraushaar....
F-92  Geneva star and shaft in one piece 1612 Resurgence...
93-A Bcrew to retain shutter gear case in frame. Krausholz,
F-83  Geneva cam and shaft complete for 1912, . ..Resurgidas,
F-03% Geneva cam pin, hardened.... Resurgido
F-935% Secrew to hold pin incam...... . Resurgiera, ..
Push rod for rewind shift of cran . Kopstempel...
Locking pin for rewind shift vi.JLopsterss
Film tension shoes, each Kranshuhn ..
Round aperture heat arrester on film gate.. Krausismo .. .
Thumb screw for front plate (two) each....Krauskohl.. ..
Screw toclamp eccentric bushing in framerKrautacker. .
Screw to clamp shutter drive bushing.... Krautartig,
Cap for hole, when ehanging over '03 secrew
for clamping mechanism to base....... .. Krauthacke...
Sprocket, upper or lower o .. Koraalrood ..
Sprocket, intermittent on framing device. Krampnsech ..
Idler rolls, hardened steel (each) Koraalzaad ..
Idler film roll, hardened, lower roller
bracket
Tension pulley for talke-up belt
Roller gunide on governor shaft..
Governor balls, brass (two), each.
Qil cup on framing device. .,
Shutter gear casing complete with gears..
Roller, complete for top of gate, with shaft
and spring............ Gaterol
116-A  Roller, top of gate, solid end, hardened.... Resurgiv..., ..
116%-A Roller, top of gate, spring end hardened .. . Reticent
118-A  Spring for plunger, to locate mechanism on
T A e ....Krauthorn...
Center pin in hinge of magazine Korbholz
Side plate to hold license plate. Krautland ...
Nut, upper reel shaft .. Resurgiran. ..
Collar on gate lateh rod... ......... ... ...IKorbmoebel. .
Berews to connect shift bar to magazine
splders. each......o..i .o i Resurgirias...
Gate latch rod....... o Korbsessel . .
Shaft for No. 116 «.w...Korbstang..,.
Ball screw for gate hinge.... ... Korbstich., ...
Screws to fasten upper or lower reel arm
to frame each e s e (ol o1 e 1 e
Shaft screw, hardened, for gear or for belt
teusion pulley or stereo. lens bracket,.. Korbwelle.. ..
Pinin governor shaft .. Korenbag
Pin for governor drive gear......... ...... g
Pin in vertical shaftin upper reel arm. ... Korentang. . .
Pin in gear on governor shaft .. Korenvink,. .
Screw to fasten crank to shaft....... .. Korenzeef. ..
Serew to hold wood handle on stud Reticino.. ...
Adjusting serew for takeé-up belt tension

pulley. ....Korfdrager...
Lock nut f Korfjes

Cope Wonrp

Resurgimos ..

-.. Koraalzout. ..

..Korahite......
Koralle

.. Korallholz.. .

Krauthahn...

PRICE
Koppelzug....$ 1.30

08
06

08
3.00
3.50

.76

.80
60

15
10

Note:—When Ordering State for 1912 Model and give the serial

number of your machine,
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M No.
158
160-A
62-
163

PRICE LIST OF REPAIR PARTS

No. I=A Mechanism—Continued

Cone WoRD PRICE

Pin in gear on shaft inside \1;:1}9: reel arm.Korfmalkers. . ®
Main frame of film gate..... e
Aperture plate
Automatic fire shutter and gear.
Heat shield on gate..........
Apron or stripper plau.on framinz
Link to connect framing device wuh \o
11-4 ..Kreatine..
Rack bar for fire shutter .. Kor KINesser. .
Governor strips, each. I\_Orkp:‘os:#e-.,
Shutter wing (inner). . Kreatinine. ..
Shutter wing(outer) with collet and screws. Kreaturen
Front plu.t.e oA e Korkspund.
Stud in erank for wood handle SResariaci
Film tension spring to hold No. § . Krebsartig...
Governor spring ... Korkud
Collar on vertical shaft inside upper reel
arm .Korkulme..
La.r‘ge bushing, lJlOrm: ‘on vertical shaft in
upper reel arm
Small bushing in gear bridge for balance
wheel shaft
Large bushing in main fmmc Tor balance
wheel shaft.....
Small bushing for intermittent: apm: ‘icet
shaft Kornban,
Eccentric bushing for framing device. .Kramswels
Bushing in bridge for governor slme JKrebsauge ...
Bushing in frame for governor sha.ft Kornetton....
Small bushings in reel arm. Krananker.,.
Serew in governor crank.. 2 Korngesetz
Locating screw for idler racket a| g....Kornhoefen..
Screw for sproclkets, upper or lower IKornhuegel..
Serew for balance wheel. . i S Ori.
screw for shutter wing tplil' .. Krebsbach
Serew for upper reel arm cap.. ..Kornjahr. .
Locating serew for front plate .... l\nrnj.l.hnu.
Screw to fasten magazines to s ide . Kornkrebs...,
Screw for springs on framing (sm rice Kornland
Screw for fmt(’nlng apron or stripper
plate on framer...... ..... Kornlandes..
Serew to fasten heat shield to ;:d.t.e ....... Resurjais.... .
Screw to clamp small bushing, in framing
device..
Screw to Llarnp l'n'n'e bu-iun;.';, in {l.mmw
device.........
Screw to hold No. 03 vertical casting to No
06 horizontal casting of framing device. . JKornmass.....
Screw to hold framing devxu., in 1mnilmn
on slide rod..
Serew for npmt. re pl'11r'
Serew forlower fire shield..
Screw for studs o gate
Screw forgate latch..
Screw for ilm tension spring.....
Screw to hold round aperture heat arrester
to No. 164-A Serewheat, ...
Serew to hold idler roller on shafts... .Kornnelke.. .
Screw to hold bridge on main frame .Krebsblume. .
Serew to hold bushings in’ bridge .. .Kornpflege...
Locating screw, for roller brackets,........ Resurrect.....

58

Korkzieher...
.Kornart..

JKornarten....

Kornmangel,.

“Kornmarkt...

Kornmasses.
-Kornminze...
... Kornmohn.,..
.. {ornmotte. ..
.. Kornmuehle .
..Resurprise....

L8

.01

01
01

.09
09
.09
0L
0L

09

01

09
0L
06

PRICE LIST OF REFPAIR PARTS

No. I-A Mechanism—Continued

Cone WorD
Screw in reel shaft bevel gear..............Kornreich., ..
Sc¢rew for gear cover, upper. .. .. lKornrolle
Serew for gear cover, rear. ..Kornroson.
Screw for gear cover, front .Kornsaat. .
Screw toclamp governor bushing in fr ame. Resurties
Serew for attaching magazine to reel arm. Kornscha
Magazine body ‘x].]l(TLIJVGT'
Lock nut on roller bracket 4:!111-.1l|1g
SCrew . .. Kornsperre...
Ad runllng screw, upper roller bric Resnr veyed
Adjusting screw. lower roller bracket.....Resuscito. .
Serew for locating crank handle............ Kornuiten. .
Set screw In gear on rewind socket shaft
in frame . :
Safety cap for cranie shaft, wood.
Screw to hold roller bracket in place
Roller for magazine fire trap
Shaft for roll in magazine fire t
Screw to hold traps to magazines.
Screw for nut on reel shaft. .
Spring for gate latch rod.. ..
Set serew to bind Inuhilll' in reel arm...... Koronide
Wood handle for erank.... .......Korpsen
Serew in framing device cu.stlug guul-.. rod
51 l\orps"eht
Serew for small belt pulley .. Korrel, e
Serew for roller bracket 5 I\mmpt
Serew in magzazine latch. .. Korstgebalk. .
Springs for intermittent ‘roller brac i ]
pleces) Kortarmig..
Spring for upper and lower roller briwc ket
(3 pleces)
215 Spring to hold front plate (2 pic
276 Set screw to fasten large balance s]nfL
bushing in main frame 5
"TT—_ Take-up belt
[ Screw for No. 275 springs, front plate, .
Plunger to locate machanism on base.
Locating plunger head
Spring for push rod, rewind shift
Balance shaft screws, eacl
Motor drive arbor.
Shutter drive shafb and gp'll .Kratsfuss..
Shutter gear case... . Kratzkamm..
Se re\\»Im-lamphu-.hiuf'tnshut.tm ;:t arcaseKratzwolle. .
‘-slml't.fur intermedinte gearsinshutter gear
LJHKratzwunde. .
Krausista

. Resvaladio...
# I\Dln\wdel
Korwicke..

.. Kornzolles.
.. Kornesp.:

. Korthekken..
.. Kortbondlg ..

.Retabamus. ..
.. Retablir. .
..Retabolo......
..Kranich.... .
.. Kratsbank ...
.. Kratzeisen..,.

Sc mw In gear on lowe ot shaf
Adjusting screw for eccentric bushing in
framing d Krauskopf ...
Serew for socket on Geneva drive shaft. .. Krautbiene .
Screw for upper fire shield e hrauthdupn 5
Screw for heat arrester gate, .. Retabunt..
Latch pin forside plals1 = I\'l'uutlese._..
Nut for lateh pin.. .. . Krautnude...
Spring for latch pin. ... Krautsalat...
Serew for side plate. ... Krautvogel. ..
Bushing for shutter g Kratzkeile ...

—When Ordering State for 1912
number of your machine.
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Kornsichel . .

PrICE
06
30
.30
30
02
25

6.00

01
15
A2
06
06
A8

Model and the serial




PRICE LIST OF REPAIR PARTS

. THE MODEL “W”
Latest Improved 1912 Framing Device.

Art, No Cope WoRD PRICE
W 1 Horizontal main casting .Nolutabro 14.00
W 2 Vertical casting, cap for W-1. .. Yolutamus,
W 3 Large bushing I'l:l geneva star ~1I1 aft.. Yolutelle.......
W.d Small, .Volutide. ... ..
W 5 Eccentric bushing for geneva cam shaft.....Volutions.. ...
W 6 Geneva cam and shaft .. voluttall., ...,
W 7 Geneva driver pin, (I[a.l'(]envd) s ..Volvaardig....
W 8§ Screw toclamp W-7 in W-6 \T:)l\'aceas_
W 9 Geneva star and shaft, (one piece) ..........Volvaire
Wi0 Intermittent sprocket, (Hardened) e VOLVEYIA, L
Wil Screws forsprocket, (Hardened) (Two) each. Yolvebaris
Wi2 Ball socket on geneva cam shaft, (Hardened)Volvedor..
Wi3 Screw to fasten W-12 to geneva cam shaft,

(Hardened) Volvemos. .
W14 Intermittentidler roller braciet and shaft. Volvendos.
Wi Idler roller, (Hardened)........... i ‘..\ olverelle.
Wit Pinto hold W-14to W-1. Volviera. .
W17 Springs to hold W-14in | on, f,ll.mioue(l)\’ulvmmn
W18 Screw to hold W-17 to W-1. .Volvoce..
W19 Adjusting screw for W-14 ...Volveoren. ..
W20 Serew toclamp W-19... . «...Volvoering.
W21 Screw toclamp roller

bracket ....
W22 Scerew to hold W-i5on sha
Wu3 Serew to clamp W-3 in W-1
W24 Screw toclamp W-4in W -|
W25 Serew toclamp W-5in W-1
Wi 26 Adjusting screw for W-5 (Two) e
W27 Bcrew to fasten W-2 to W-l
W 75 Take-up screw to adjust frameron guide rod. Volzin..
W20 Serews in W-2 to adjust friction on L-.lir]e rod

(Two) eac IJ ,,,,,,,, V()]zinnen.
W30 Qilcupon W=2. . .. eiiiaieainisuasras ... Yomer.
W31 Pinin W-2 l’urconnuublng T e e A e Vumorulo

Motor Pulley Attachment.

Ant. No. CopeE WorD PRICE
MA 1 (Gear cover. .. ..Retraheris......83.75
MA 2 ‘-|11:|)mLLusLim: for jdler ]m]lu)r arm. Retrahido 1.10
MA 3 Idler pulley arm . Retraidas...... 1.70
Large belt pulley and sc e . Retraigan
Socket shaft for large belt pulley. .Retraitan,
Bushing for large belt pulley shaft... .Retraite ... ..
Small belt pulley and serew for motor shaftRetrajeras,....
Idler pulley... .... Ratrajese ..
MA ¥ Berews to Tasten ~.up|_m|1 casting to gear
cover (3) each Retranca.......
MA10 Retaining serew for I(Ih-r pulley arm....... 'l{ell':!.lu‘hm‘...‘
MAI1l Adjusting * Retranqueo..
MA12 Locking nuts for ul_:ustlnﬂ' screw \1;\ ll
(2) each,, 4 ..Retranseo..
Screw for idler pullov‘ hardened. . : Retransire..... .18
MPORTANT. Where parts are ]:-st,wl commr\tr‘ such as the
G(.m-\ a Star and Shaflt, the Geneva Cam or Pin Wheel and Shaft, ete.,
do not order them ::("l.]'!.ldll". as it is not practicable for one without
special facilities to properly fit them.
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Motor Pulley Attachment—Continued.

ArT. NO. CopeE WORD PRIOE
MA14 Belt for A. (, motor 493" longA vissssraess REtrasaba... .8 A48
MAI5 Belt * D. 48" .Retrasas .... 48
MAI16 Mumrpullev attachment complete. < .1200:. Rotratador,.. 10.00
MAILT Plate casting to attach D. C. motor to

swivel casting on pedestal.... ...v.. REtrataran. . 1.50
MAI8 Plate casting to attach A. C. motor to

swivel casting on pedestal Retratista....  1.50
MA19 -Serews to fasten MAIT and MAI1S to swivel

casting on pedestal, each........... ..., ..Retraverse.., 06

Motiograph No. IA Arc Lamp

ARr. NO. CopeE Worp PRICE
MG-1 Burner slide, casting only Krebsnase...® 1.50
MG-134 Serew to hold main body 1r| burner slide.... Retacabas.., . 0L
MG-14 Screw to ¢lamp main bod cresne  wesREtacado .01
ME-3 M BOAY i e i ey Krebsreuse. .. 1.50
MG-3% Main body swivel stud. .....Retacals....... 06
MG-3% Main Body Stud to hold uppel castings Krebsroth ... A5
MG-4 Lower horizontal casting ceae weesawlirebsstein ... b
MG-43 Stud toconnect MG-4 to MG-86. . ] l\I‘L]Iaau]JlJL‘
MG-4% Lower horizontal casting swivel stud.......Krebssucht. .
MG=43 Rolleron G40 oos i i i e 0 Kredenzen .
MG-5 Upper horizontal casting. .. .. Kredenzest. . .
MG-5%4 Stud to connect MG-5 to MG-5¢ Kreditbanl ..
MG-6 Bracket for use with calcium light only Retendamus
MG-7 Post for MG-6. ... . Retendre
MG-9 Long casting of ¢ n clrtmp, Wit st Kreditiv. .
MG-9% Stud for long casting of carbon clamp Klamstud....
MG-9X Upper carbon clamp, complete. . omelamp
MG-10 Short casting of carbon clamp. Kreditlos.
MG-10X_ Lower carbon clamp, Lomplew ,.{L)uu:ldmjlu..
MG-11 Upper carbon clamp bracket sl
MG-12 Upperrack bracket .......... pi
MG-16 Lower carbon clamp bracket Kreek je
MG-17 Lower rack bracket JAfregelkop
MG-18 Upper rack...... Kreideber
MG-19 Lower rack i Kreidefels ...
MG-20 Serew to connect | F=4. .. ee o Kreldewand. .
MG-22 Rack Plate JICreisamies ..
N 2% Screw for rack plate Kreisbahn....
MG-23 Rack ad Jjustment gear ‘m{i shaft (um-pun ‘o) IKreishlatt.. . .
MG-24 Rack a(lm-.bmeut. pgear ball K reischen. ..
MG 245 Rack adjustment gear ball pin. .Retenez.......
MG-243 Rack adjustment gear ball se rew .. Kreischest . ..
MG-25 ‘~lml't to operate racks, for carbon adjust-
ment.... Kreiselrad ...
MG-25%¢ Shaft socicet for MG-25 ....Retengais....
MG-25% Screw, to hold shaft i ||1 ‘soclke .Retenidas.....
MG-26 Wood handle for MG-25.............. .. Kreisfahrt. ..
MG-26% Screw to hold wood handle on MG Kreisform. ...
MG-30 Shaft for side adjustment, complete Kreisfuge. ...
MG-31 Wood handle, for side adjustment shaft. ... Kreiskegel...
MG- %I% Screw to hold wood handle on MG-30 K reislanf.
MG-32 Swivel eollar for side adjustment I\mMime..,.
M(-33 Scerew to hold swivel collar Kreisrand... .
MG-34 Washer on side adjustment shaft.. Iireisstadt.. ..
MG-38 Serew for up and down ad 1ustmrm .. Kreisstuhl....
MG-39 Swivel collar for up and down adjustment. Kreistagen. ..

Note:—When Ordering State for 1912 Model and give the serial
number of your machine. 1
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PRICE LIST OF REPAIR PARTS

Motiograph No. IA Arc Lamp—Continued.

ART. CopE Worp PRICE
MG- 39}5 Serew to fasten swivel collar on ML: -30...Kreistanz.... 8 08
MG-40 Socket on MG-38.. veenn. Kreistropp, . 24
MG-40% Screw to fasten MG-41in MG-40. ..Retenons..... 03
MG-403 Pin to hold MG-40 on MG-38 Krenksters... 02
MG-41 .Shuft. for up and down adjustment, com-

Dle Krenkten.....
MG-46 W 00(] handle for MG-41 Krensauer..,. .
MG-46% Serew to hold wood handle on MG-41 Krenterig....
MG-47 Plate on lower carbon clamp................Kreppende...
MG-4734 Screw to fasten plate, MG-47.... ... ..]\IPD]’}ﬁUl‘
MG-48 Wing nut for carbon clamp J{resshuhr
MG-49 Screw to hold short e ln,m{:u CIl‘\lll)"' (IUx. 4) Kressalat.....
MG-50 Flat washer for carbon cla v = [ rel.e.t.ham.“
MG-51 Convex washer, for carbon ¢ amps .......... Retentabar. .
MG-53 Machine screw to hold long clamp to

bracket. (14x24) Kreubeere...,
MG-54 Thumb screw to hold wire. . .. Kreukelde ...
MG-556 Washers for No. MGH (2) eacli Kreusmes....
MG-56 Olamp screw to clamp brackets together, .. Kreuzaltar,..
MG-57 Clamp screw for upper rack thhLL(lﬂxEJ)Ixmuz.mLhe
MG-58 Machine screw to hold upper rack on

bracket (8 x 32).. Kreuzarm.... .01
MG-50 Machine screw to hold lower rack

bracket (2) (8 x 32) Kreuzbaum .. 01
MG-62 Mica insulators—flat—set.. -« ....Krougbild.... .30
MG-63 Mica insulators round bushing.............. Kretzbinde .. .18

MG-64 Mica insulators round washers. Kreuzblume.. A8

MG-65 Iron washers for M. G, 56 .. . 5 ... Kremzbogen.. 02
MG-85 Rack body (new stylo]‘.... e ....Kreuzdorn.... 1.50
MG-86 Rack body support (new style).. ....Kreuzeumm.. 1.50
MG-87 Berew to hold rack body to su}}pmt ........Retentaras. ..
M(203A Rear truss support for burner slide rodsKortoor

MG322 Burner slide track rod Korvethrik....
MG336M  Burner slide adjusting SCTewW. Kosmas

MG352 Screw, for burner slide friction............ Kostfrauen ..

MG357 Screw to retain MG336) I Kosthauses. ...
MGU29 Wood handle for MG336M . z .. Krachten..

MGO5 Screw to hold MGI20 to MG336M .. ..Kransader.....

Upper Carbon Adjustment leture for No. IA
Motiograph Arc Lamp

Art, No. Cope WoORD PRICE
MG-91 Rack bracket for adjustment fixture...... Kreuzestod.....83.25
MG-£2 Adjustment bracket for carbon clamp. ....Kreuzfahne... 2.75
MG-93 Support DOlbi...ovorerrrronsas S B .. Kreuzfeuer.... 24
MG-94 Adjustment screw. e renzirage 18
MG-%¥% Adjustment handle. Kreuzfuchs.... .18
MG-96 Clamp bolt. ver - Kreuzgang.... .18
MG-97 Col]ar forﬁd;usl;iug ‘wmw Kreuzgasse.... .06
MG-98 Btock washer " X" .. ..oovvninncnnnns Krenzgurt 01
MG-99 Stock screw—round head, §-42 x 34 Kn.mhal’e:-. . 01
MG-100 Pin for collar fora,r.lhm.meut serew 44" x3%". Kreuzhieb.. .01
MG-101 Headlessserew fol'udJu:,Lment.l.humf) nut. Kreuzholz. . .. 01
MG-102 Universal adjustment fixture complete,
for upper carbon clamp Retouchons. ... 7.00

IMPORTANT. Where parts are listed completa, bllt’li as tha
Geneva Star and Shaft, the Geneva Cam or Pin Wheel and Shaft, ete.,
do not order them separate, as it is not practicable for one Mthom.
wpecial facilities to properly fit them.
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PRICE LIST OF REPAIR PARTS

Upper Universal Carbon Clamp for No. IA
Motiograph Arc Lamp

Ant. No. JODE W

MG-110 Bracket (long) I%li':z?lil‘:‘tzm) gglgg
MG-111 Clamp screw for bracket, ... Krenzigest .18 °
MG-112 Locating screw for bracket. .Kreuzigun .06
MG-113 Swivel for bracket. i .Kreuzkelch.,

MG-114 Clamp screws for swivel.. .Kreuzkluft..

MG-115 Washers for clamp screws for ]\rauzhnnpl‘

MG-116 Carbon holder. .. AR {reuzlahm.. ..

MG-117 Wing nut for carbon holder, .Kreuzlinie.....

MG-128 Bracket (short) i Kreuzstein

Lower Universal Carbon Clamp

ArT., No

MG-118 Bracket (long) . 5 l\{;tﬁ:‘m‘fﬁ:m, ,
MG-119 Olamp screw fo: Kreuznagel
MG-120 Locating screw for bracket, y Kreuznaht.
MG-121 Swivel for bracket K renzotter
MG-122 Clamp screw for swivel I\reuf])mll;{. :
MG-123 Washers for clamp screws for swivel. .. .. Kreuzraute. .
MG-124 (larbon holder. . vian s s oreuZrSim:
MG-125 Wing nut for carbon holder, ... Kreuzriss
MG-126 Stop plate on carbon holder, ...Kreuzsalve. ...
MG-127 Serews for stop plate... ..... : ... Kreuzsegel . ...
MG-129 Bracket (short).. Kreuzstich

Motiograph I1-A Lamp House

Carriages and Pedestal Stand
Anrt, NO Cope W
400A  Track bracket for wood board I{u(anF;elf‘(?f‘.l,}.,gu.Tg
301 Intermediate carriage, wood board. : hortmnsaen
302 Top carriage wood board .Kortom.. z
304A  Iron base board casting only.. ..Retentaste.. ..’
304 A Berews to clamp tubes in iron board.. .Retentemos.
306A  Casting on front of lower lamp ]lOll‘sB .. Kortstaart.
307 Cone support for lower lamyp house. , ... KOrtvoer.
308 Band for dowser shutter, with screw. +.... Retentemur. .
3084 Swivel screw to hold 309A to 308.. ... Retracadas
308%4 Wood handle for Dowser shutter. .
309A Dowser shutter complete, with ball piece
and handle
30894 Serew to hold 308% to 300%..
:}{1‘1,4. Stud for wood handle on No. 309,
0A Slide carrier swi ngarm complete. .. ... {ortvoetig
s}lmgr‘\ Slide carrier a:.wmg arm, cnsl,im.' only‘ Retostado.
311A qudPl alri(*rle\'v i Kranichzu
Kranigheid
313M qli(le carr ier swm;: serew button Retentiva
0314 Slide carrier swing screw
315 Condenser mount complete, withou Krebsicht
515%  Tin ringsinside condenser ca Krebskrar .
316 Condenser case only. . = AR L Krebskreis ....
316% Steel spacer between cond ilu.; ghssm. ... Krebsmatte...
31TM._ Tubes, iron base board. . . .... Retentriz
318 Intermediate carriage cu.:.t.ing “for ‘metal
17" oo S i e O e ) R Retentum......

Note:—When Ordering State for 1912 Model and give the w:lal
number of your machine.
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PRICE LIST OF REPAIR PARTS

Motiograph (-A Lamp House

Carriages and Pedestal Stand (Continued)
Arr. No. Copr Worp PRICE
319 Top r:n.rrtaar'e casting, for metal board...... . B2
3194 Screw to fasten 319 to bottom of lampl
41914M Stop pins in No. 319............
320" Lower track rod wood base board
251 Intermediate cross track rod for wood base
i el e N LA s (s B
324M Cone support rod, lower lamp house Reterendas.....
395 Sleeve to hold slide carrier swing in position
on 323-M SWINgErod. . ..ovveeerenennasanca.. JOTYbaNtEN.
398 Mechanism sub base casting for metal board.Retcrendo ...
320 Upperswivel, for pedestal.. ' ........ .Retergebo..
3991, Serew to bind swivel rod... : ...Retersunt.
430 Lower swivel, for pedestal . Betersimus
3301 Screw to fasten No. 330 to pedestal. . ... Retesasen.. .
331 Clamps to fasten condenser mount ... Kosalen. .
332 Screw to hold elamp for condenser mount .. Kosen.......
333 Support serew for condenser mount. .Kosest........
334 Cone shutter stud 4 .Kofewort.
437 ,Flat track rod, iron base 1 haegen .Retexerunt.
A Ronnd s s W R P .Retexisset .
339 Adjusting screw, for pedestal swivel . A LT v TR ARRR
‘940 Cone support dowel screw ... Kosmetisch....
341 Roller on top carriage No. 819 ... Retiaealum.. ..
342 Roller pin for No. 34.......... i o
213 Slide carrier cateh spring (twoleaves) i
444 Hand bolt toclamp metal base to pedestal...Retiatorum....
346 Thumb serew for intermediate carriage......Kostbar.. .....
348 Thumb screw for cone support. . ... [osteloos. ...
349 Wood handle, on top carriage. . ........... ....J{ostenlos......
0350 Felt cushion under mechanism base.. Jostmud ......
351A Underwriters' safety hood support Kostfrau.......
3=9 Screw for attaching top carriage No. 302 to
lamp house Kostganger....
354 Oblong washer for Underwriters’ safety hood.Kostgeber......
355 Serew to attach front casting to lamp house.. Kostgeld.......
356 Screw, for attaching rear truss to bottom of j
lower lamp house, %".....oiiiiiiiaiinos Kosthaus 3
358 Adjusting screw for lamp house, complete ..Retiatos . i
35844 Wood handle for No. 328 only -Reticas....
350 Secrew, to bind cone support Tod. . Kostherren....
360 Screw for lower track rod : .Kosthuizen. ...
481 Wood serew for track brackets Kostguffer.....
462 Serew, special for cone shutter...... ... ostkind
364 Serew to clamp lamp house rods..... .. Kostkinder
365 Screw, Underwriters' safety hood support. ... Kostsehip
466 Screw, filister head to attach soup plate to
wood base board Kostschool.....
360 Serew, to hold 358% wood handle, on <
370 Screw for 349 handle.......... S e e Koteka..
373A Base board for lamp house, wood. ...Koterde...
374A Lamp house body........ Hie 3 .Koterende.....
e A Luru%house top, Underwrit e RBticEbONt ..,
375A Lamp house door, Underwriters or plain,
nor R Ee S . vviaseess ROthabzug.....
376M Swivel rod, on pedestal.............. . .r.- o+ Reticelle
TMPORTANT. Where parts are listed complete, such as the
Geneva Star and Shaft, the Geneva Cam or Pin Wheel and Shaft, ete.,
do not order them separate, as it is not practicable for one without
gpecial facilities to properly fit them.
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PRICE LIST OF REPAIR PARTS

Motiograph I-A Lamp House

2 Ncarrlages and Pedestal Stand (Continued)
RT. No. x
977 Lamp house cone, only K?)?!Il}gadwnnb élingg
37T% Ln{gp house cone and dowser (small) shut- AT,
'1- PR r L
385A Porcelain bushing. ... .. .. ....... A“..j{\%éfl?:l\lfi}‘e“ 5 “l)g
386 Door knob, wood ... Kothhof. . AERTE
487 Dojor catch ...Kothhofes W T
388A  Peep frame (metal parts) two pieces........ Kothig....
380A Peep frame glass (two colors, red and green)
sebi fi s S Kothiger. .....
390 Spring hinge for Underwriters’ door, with
| screws and nuts .... Kothkarren
301A Transite l}par{}ﬂinside top of lamp house
301%A_Transite inaolation, 6% x 447 Ko s
392A Transite Insulation, 3" x 4" S rankoston
393A Transite board, o
house, 144" x 7"

Stereo Dissolving Attachment.

Parts that are the same as those in lower lamp house and
arc lamp will be found listed under Motiograph No. 1=&
Arc Lamp and Motiograph No.1=A Lamp House:.

ART. No, Cope Wo
5408 Upper lamp house carrier casting, front....Kothurn e gmgg
?:40‘.! Upper lamp house carrier, rear Kothvullkai ... 60
3400% Screw for attaching 5409 and MG303A to JENGRE
bottom of upper lamp house, 114"..., Retradebat.... .01
5410 Base casting for upper lamp house support 4
T tube . . HKothwetter .
5412 Upper lamp house support arm and rod Kottyphos....
tz-il3 }ljpot' lamp house support eradle casting.... Koubeitel, .
S414A  Base casting for lower lens front ... Koudslide..
S416A  Adjuster casting for upper lens front .....Koudbier
S417 Eye screw for S422... ..., ..... caeeeaa. Koudjas e
S418 Lower Stereo lens front............... .......Jkondestof ..
8419 U[l)J)er Stereo lens front. 5 ... Koudjes
8421 Adjusting nut for S424A .. ..... .. Koudslager.
8422 Locking nut for 8425...... ... Koudsmeden ..
.‘:-;:.‘.Ei Screw to hold 8424 in S416A ...Kraftlohre.....
8424A  Vertical :1{1‘]!151 ment rod for S419. . .. Koudzweet .
5425 Horizontal adjustmentrod for S419.... ... Koukarien
.‘_-]1;39:\. \-yrl-mnl tube for upper lantern support... Kourilien..
§4:!_.A 23" long brace for No. 426 vertical tube.....Kouleab .......
S428A  20%" short brace for No. 426 vertical tube.. Korrok e
S4281% Thumbscrew forS4I4A. . oo iiiiiiareiiiien Kouler,
S420 Thumb screw to clamp, upper lens front
castingon S418A.... ..... oi +oasee. . Koulongli
8430 Thumb end screw in S451A and S434 ...Kouarkin..
S431A Rear support fulecrum rod and head........ Koupara
5-:4:-1-:3 Up_|_)m- 1:1111]) house front casting. . seesaatonred. ...
S4i3 L ' eone support casting Retournage. . ..
8434 Rear support telescope tube with eccentric
. and eye ends. .. Retractor S0
8435 Thumb screw for eccentric end of S434.. ... .Koseband... .. .09
8436 Telescope tube with eccentric head forupper A
lamp house front Kraftmileh.... .50
Note:—When Ordering State for 1912 Model riv 3
s O and give the serial
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PRICE LIST OF REPAIR PARTS

Stereo Dissolving Attachment-Continued,

Anrt. No, Cope Worp P
S437 Screw to retain S425 . woones Kraandud Iémg{z’
5438 Thumb screw for eccentric head on S436 Koseband

5439 Rod to connect upper lens front to cone

i support 5433 5

S440 Screw for front end of 8439 roc

S442A Rear brace complete, eor

s 8431, S43¢ and S435. . : I\ransart..

8443 Cone support rod, upg ....Retradimus
Si44 - Screw for ends of S443. . S ,.]iel-rahamur, 7
8449 Long track rod for Stereo-Moti Retostaria. .

Stereo ~Motiograph Dissolving Shutter

ARrt, N Cope WorD Price
8450 Lem band and slide rod. Kousvormig...$1.65
8451 Link lever................ * ..Kouterhout..
5452 Lens yoke (,mnnlvle 5 Fir .. Koutsters, .
Slide head .. Kozel..
Link lever sup:nmt. s I\l‘.ng
Handle head . Kraaghop..
Bushing.. T Kraagjas B
Link.. ; P Kraagmerel.,
Washer for slide head | |\I‘la.‘-'SLl’l3Il
Connecting rod. . .. Kraaldoorn
Wing bar and wir Pl Kraakbeen ..
S464A  Wing bar and w ng lower. .,‘I\mahwut,m‘ :
5465 Handle .. Kraaalboom.,
Collar on connecting rod. E\]J{lllﬂll('
Serew in link lever
Washer for connecting rod,
Thumb screw for slide head.
Shoulder serew for slide head.
Machine serew for connecting rod.
Muchine screw for handle head
Machine screw for lens band .
.‘-n-ru\-. n 11nL lever

l\l.mmhlm'
Kraangved.,

.. Kraamheer...
..Kraamkamer.

. Kraamkind. ..
~Kraamtuch
..Kraamsters

.. Kraamstoel....

.. Kraamwaren.. .06
_Disshutter...... 7.50

Stereopticon Parts—MiscelIaneous
ARrT, NO. Cope WorD PRICE
S486A  Flat brace for lower lens front..... ......Kraftholl < it
8487 Serew for flat brace (No. 8) small vee oo JirAttWOrt. .
S488 Screw for flat brace (No. 10) large .. Kragen...

I’||1 in umnw_lmj: ::nl colla
Brale cushjon, leather,
Dissolving shutter, complete . .

PRICE LIST OF REPAIR PARTS

Suecial Parts for
Enterprise Double Dissolving Stereopticon.

No. Copr Wonrn Price
Lower lamp house carrier castings “‘front

and rear” each .Retrusorum... 8 .75
Upper rocker buppml.cat.tin" Tor top lamp

house .Retrusos, ... . 5
Lower I'DLkel support casting for top la.mp

hou Retschen....... .75
Flat support bar for lower ‘Tocker suppor

ES 3 ..Rettangolo.... .60
Swivel rod to connect BS 2 and B8 Retterin........ .15
Berew to fasten ES1 to bottom of lower

lamp house each Retietest .01
Serew to fasten ES2 to bottom of u])per

lamp house each...... . Retudier,...... 0L
Screw to fasten ES 4 to lop of lt)wel lump

house each Retuerto 01
Screw and washer so fa-aten ES3to ES 4.....Retuest 08
Center screw for E ... Retuler .03

RLL OTHER PARTB ARE LISTED UNDER
MOTIOGRAPH No. =& LAMP HOUSE.

Repair Parts For No. 3 Front Shutter.

ART. NO. (‘OUF \\'{)nn le‘L
F8-1 Front plate, brass casting late .

Dise shutter ‘ T Shutdisce

Disc shutter shaft. "'hll1.h|.'|.1fl

Bushing for dise shutter shaft.. Shutbush

Bevel gear on dise shutter shaft i Shutgear.....

Bevel gear on shutter drive shaft..... Shutdrive. ...

Nut on clamping device . ..Shutnut

Collar on disc shutter shaft. ...Shutcoll.

Screw for collar on disc shutter s .. .ohutserey ;

Serew for bevel gear on shutter (111\" shaft.Se rewgear....

Screw for clamping device....... .. }l]anL rew.

Pin in bevel gear No. 6 01

Berews to clamp bushing for disc 5!1111!:‘1:

shaft (two) Shutelamp....
No. 8 tront shutter, complete................Shutkom 7.50

Repair Parts For Metal Operator’s Seat.
ARt NoO. OODE \\’mtu PRricE
GMPS-15 Operator’s seat (only).... ........ ..Ogival .. .8 2.25
GMPS-16 Spider for operator's seat. & .. Ogivettes ! 85

8480
5480

5401

5403
5485
5406

5498
409

sSerew to attach lower lens front on S414A ., l\r‘l{:l‘llLulB
Main elamp serew, hexagon, for wood buse
board (Stereo- \lm_lu-fmnn)
Screw for brace rods in z'v'u- anlm:u t collar
(R. H. N. P. No. 12, 24x%) Krakeelers ...
Serews for support b -:I 24 Krakeling
Roller on support base (auxiliary for lower
lantern) Krakers.,......
(0] enter screw in rUI]l r ‘-mn Krallst.........
Krambude...,. .01
Kramerato ..., .08

.Kragentuch.,

nll'()RTAI\T \\}loro parts are listf-d complete, such as the
Geneva Star and Shaft, the Geneva Cam or Pin Wheel and Shaft, ete.,
do not order them separate, as iv is not practicable for one without
speciul facilites to properly fit them.
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GMPS-17
GMPS-18
GMPS-19
GMPS-20
GMPS-21
GMPS-22
GMPS-24
GMPS-25
GMPS-26
GMPB-27

GMPS-28
GMP-829

Seat support arm

Long brace.....

Medium brac

Swivel rod, seat support arn

Swivel rod for brace

Bolt for seat

Bushing for bolt B

Hand wheel to clamp seat.

Serew to clamp seat on spider. .

Serew to clamp swivel rod in seat sup-
port arm

Serew to clamp swivel rod in brace. .

Operator's seat (complete)..

..Oglasa.. ... 1.80

v DEDOTR s eirs
..Ognorache.. .-
..Ognuno, .
..Ogreish..

" Note:—When Ordering State for 1912 Model and give the serial
number of your machine.
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WHAT USERS SAY OF THE MOTIOGRAPH

= Feb. 17, 1910
W. H. Johnson, Mgr., Colonial Theatre, Kalamazoo, Mich., say:
4Y purchased in 1907 the first Motiograph you turned out.
Like it better than any machine made., Have used them all.
You surely have a wonderful machine.”
Oct, 5, 1800

P, V. Swett, with Southern Pacific R. R. Co., Transportation Dept.
exhibiting in Manchester, Eng., says:
iPeople here who are well posted, say, ‘they never saw such
pictures before'.”
Feh. 4, 1910

0. BR. McGibbons, Prop., Orpheum Theatre, 8t. Louis, Mo., says:
“After careful investigation he bought two Motiographs.
Patrons all speak of excellence of pictures.””

J. V. Lopaze, Trinidad, Colo., says: Sept. 16, 09
‘‘Best results and best pictures in town,”

G. Robinson, Oxnard, Cal., says: Sept. 3, 1009
““The Motiograph Machine is fine a8 silk.”

F. A. Turner, New Vineyard, Me., says: Nov. 12, '09
“The Motiograph is the best machine he has ever seen.”

Calvin Huss, Business Manager, Bpring Mills, Pu., says: Sept. 10, 09
“The Motlographmakes thesteadiest pietures he has ever seen.”

Bent Huntley, Prescott, Wis., says; Nov. 5, 09
“The Motiograph makes them sit up and take notice.”

F. W. Spencer, Fulton, N. Y., says: Dec. 3, 1909
“The Motiograph is the best machine made.”

0. I, Gould, Manager, The Bijou Theatre, Attica, N. Y, Sept. 15, '08
“Says Motiograph is as perfect as can be.”

Virginia Theatre, Chicago, Ill., says: Sept. 14, '0g
; he Motiograph is as near flickerless as possible.”

Hagan & Comer, Grand Rapids, Minn., say: Dec. 14, "09
“#The Motiograph gets all the business.”
July 27, "09
Assistant OChief of the London Fire Brigade, London, Eng., says:
“The Motiograph is superb, perfection in every way,"

Mr. F. W. Swett, New York City, N. Y., says: Feh. 1, '09
“The best outfit in New York,”

Orpheum Theatre, Great Falls, Mont., say: June 7,08
“Is old operator and can't say enough for the Stereo-Motlo-
graph.”

Frank M. May, Howard City. Mich., says: Jan. 30, "09
“Motiograph has the world beaten.”

F. B. Johnson, Goldfield, Nev., says: Mar. 25, '09
#“Motiograph superior to anything he ever saw."”

Floyd B. Speincer, The Lyceum, Fulton, N. Y., says: Sept. 1, '08
“Is old operator and likes Motiograph best of all.”

SEND FOR BOOKLET “WHAT USERS SAY’' OF THE MOTIOGRAPH
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