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Be it knoWn that i, RARL, u. CRAI3]}, a citi 

Zen of the United States, residing at Chai 
cago, in the county of Cook and State (of 
Illinois, have inwented a neW and useful Mowing-Picture-Film-Printing Machine, of 
which the following is a specification, refer 
ence being had to the accompanying draW 
ings alld t() the letters and figures of refer'- ence marked thereon. 
This in w'ention relates to the art of ph0 

tography', especially with respect to the mul 
tiplication of pictures, the invention hawing 
1'eference more particularly to apparatus 
Whereby positive films froman negatives are 
made to be used in mO?izag picture ma chines. 
An object Of the in wention is to prOwide 

an imprOwed photogI'aphic printing machine 
that shall be so constructed as to be enabled 
to operate automatically in the printing of a 
relatively large number of pictureS On a 
single web or ribbon form of film in order 
to awoid the expense of constant, attendance 
.Of an Operator, so that one operator may di 
wide his time with a large number of print ing machines. 
Another object of the imwention is to pro 

wide simple and inexpensive means in mow'- 
ing pigture film printing machines whereby 
the light, required for printing shall be autO 

" matically modified, so as to effect Superior 
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printing from negatives of different degrees 
of density that may be made Or assembled 
On a single strip of film in the preparation 
of correlated scenes, from which to produce 
duplicates for distribution to mowing picture 
shoWs or theaterS, the aim being to enable the 
printing machine to reproduce the pictures 
or make positive films for displaying pur 
poses that shall be artistically perfect, re 
gardless Of the light and other conditions 
under which the original pictures may have been made. 
A further object of the inwention is to 

provide an improvement in film printing ma 
chines whereby stoppage of the machine 
shall be automatically effected in case the 
machine accidentally begins to print, * out 
of frame? as it is termed in the art, in Order 
to a woid ruination of portions of the film. 
A still further object of the imwention is 

to provide an improwed web or ribbOn type 

O# picture film that shall be so constructed 
Or formed as to be qualified to control auto 
imatic stOppage of the printing machine to 
}preW*ent printing * Out of frame? and also to 
effect.stoppage of the_machine at the end of the picture portion of the strip of film. 
. With the abOwe mentioned and other ob 
jectS in WieW, the invention consists in a photographic printing machine comprising 
mechanism for drawing strips of photo 
?raphic film past an aperture for admiíting 
light to the films, a plurality of light, modi fying plates hawing different degrees of 
translucency, means for carrying the modi fying plates. Opposite to the aperture, means 
for atttomaticaliy controlling the movement, 
Of the plates to modify the degree of light 
to which the films are exposed for printing, 
and automatically acting means controlled 
by One Of the films for stopping the machine. 
The inwention consists also in the nowel parts and in the COmbinations and arrangements 
Of a partS aS hereinafter particularly de 
Scribed and further defined in the accom panying claims. 
Referring to the drawings, H'igure 1 is a 

$ide elevation of a mowing picture film print 
ing machine constructed substantially in ac 
COrdance With the invention: Fig. 2, a front 
elewation of the improwed machine: Fig. 8, 
a perspectiwe wieW Of one of the light modi 
fiers ; ifig., 4, a fragmentary perspective wiew 
Of the light modifier carrier: Fig. 5, a frag 
mentary Section approximately on the line 
A. A in Fig. 2 on an enlarged scale; F'ig. 6, a fragmentary plan of the improved negative 
Or original picture film ; Fig. 'f, a fragmen 
tary frOnt, elevation of the improved printing 
machine partially broken aWay to expose 
internal features thereof ; Fig. 8, a fragmen 
tary interior'.elewation looking forWard and 
particularly shoWing the light modifier car 
rier ; Fig. 9, a Section approximately on the 
line fB B in Fig. 8: Fig. 10, a fragmentary 
Section approximately On the line C C in 
F'ig. ?; Fig. 11, a fragmentary Section ap 
proximately on the lime |ID |HD in Fig. 2: Fig. 
12, a fragmentary interiOr elevation of the 
front of the casing of the machine and de 
wices thereon looking forWard, and Fig. 18 
is a central Sectional wieW of an improwed 
circuit breaker or switch adapted to be auto 
matically actuated to break the electric cir 
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cuit of a motor commonly employed for 
driwing the film printing machine. 

Similar reference characters in the differ 
ent figures of the drawings indicate corre 
sponding elements Or features of construc 
tion herein referred to. 

In order that the purpose, structure and 
mode of operation of the invention may be 
made clear, it should be understood that 
web-like films contain different Scenes Which 
are photographed under different conditions 
as to light, and shade, So that a portion of 
the film containing one Scene is or may be 
more dense than other portions containing 
other Scenes, and the denser portions require 
stronger light for penetrating through them 
to properly affect the emulsion of the film 
that is to be printed upon. In the prepara 
tion of the original or negatiwe film a great 
number of strips of | film containing diff 
ferent Scenes are cemented together . SO aS 
to appear in " Succession in the Order', in 
which the scenes are designed to be exhibit-- 
ed. It follows, therefore, that after print 
ing one scene, if the speed of the printing 
machine is not altered it becomes neceSSary 
to. modify the light before, printing the Suc 
ceeding scene in case of variation in density 
of the negatiweS. For the purpose of illustrating the inven 
tion which is adapted to be applied to a 
Well known type of mowing picture film 

| printing machine, the principal features of 
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. Such machine are shown and described and 
comprise a casing or house composed Of a 
bottom 1, a front 2, a back 8 prOwided With 
a door 4, sides 5 and 6 and obviously a Suit 
able top' or roof, a, suitable electric lamp f 
being mounted in the rear portion of the caS ing, or obviously natural light for printing 
may be admitted into the casing if the door 
4 be opened. Preferably a portion of the 
front of the casing is composed of an insert* 
ed plate 8 hawing a frame 9 in which is an 
aperture 10 for the paSSage of light, from 
the interior of the casing and through the 
front. Below the aperture a pair of elastic 
guides 11 and 12 are Supported for guiding 
the films 18 and 14 past the aperture, each 
film hawing a row of perforations, 15 near 
one edge and a roW of similar perforations 
15° near the opposite edge thereof. The 
original or negatiwe film 18 has a Succession 
of pictures 16, 16” and other pictures 1?? 
and 1f” of a different Scene and different 
density requiring stronger light for print 
ing than the preceding scene. Each web or 
strip of film usually has a blank end portion 
18 folloWing the series of Scenes. ~ 
The arrangement of reels from Which the 

films are unWound and the mechanism for 
unWinding · them, the latter being shown 
by broken lines, being Well known require 
nO description in detail and in the construc 
tion of neW machines may be warried. 

a Suitable driving wheel or 
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The front of the casing has a door 19 
prowided with a window 20 and is hingedly 
Supported in a bearing dewice 21 mounted 
On the exterior of the front 2 So as to SWing 
forWard, the door being normally fastened 
in upright position .SO that the films paSS be 
tWeen it and the guideS 11 and 12, the Win 
doW 20 being opposite the aperture 10. 
TWo shaftS 22 and 28 are rotatably 

mounted on the front 2 of the casing and 
have gear Wheels 24 and 25 fixed thereon 
respectively, the Wheels being in mesh each 
With the other, , one of the shafts hawing pulley 26 Se 
cured thereto. · The wheel 24 is provided 
With a long crank pin 2f on which a hub 28 
is rotatably mounted, the hub hawing an arm 
29 thereOn provided with a longitudinal slot 
80 into which extends a crank pin 81" with 
which the wheel 25 is prowided. The hub 
28 has also an arma 82 thereon, and a similar 
arm 88 is mounted on the crank pin 27 and 
Suitably connected with the hub so that the 
arms operate in unison. The arms extend 
upWardly and have lugs 84, and 85 thereon 

· respectiwely that enter the perforations in 
the films and draw the films through the ma,- chine, intermittently in the step printing 
type of machine, the lugs operating through 
Suitable openings in the door 19. A suitable 
rotary shutter 86, as Will be understood, is 
operated at the inner end of the aperture 10 
for intermittently preventing the light'from 
passing through the aperture while the films 
are moved preparatory to the printing of a, 
Succeeding picture. ~ 
The film mowing mechanism may be 

driven by warious means, preferably by a 
Stilitable electric motor'8'fha.wing a driving 
pulley 88 connected with the Wheel or pulley 
26 by means of a_belt, 89, the motor'being 
prOwided With an electric circuit wire 40 con 
nected with a suitable battery or source 
of electricity 41, another circuit Wire 42 be 
ing Suitably connected with the motor, and 
for purposes of the present invention is con 
mected ·With a suitable circuit breaker or 
Switch, as Will further appear. The Casing or hOusing is provided with a 
partitional wall 48 extending across the in 
terior thereof opposite to the front 2 and 
relatively close to the front. One side of 
the wall is provided with wertical guides 
comprising oppositely facing bars 44 and 
45 from which extend bars46 and 4f re 
Spectively that are opposite to the wall and 
extend each toward the other. The bars 
46 and 4f preferably have notches 48 and 

? 49 in the inner edges thereof respectively. 
The Wall 48 has an aperture 50 therein ar 
ranged So as to permit the light to pass 
through the wall and into the aperture 10. 
The Wall is prowided with two guides 51 and 
52 which mowably support a shifting bar 
58 in horizontal position below the aper 
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edge portion thereof to permit the head 91 
to be mowed into the groowe 88 in order tO 
permit the closing of the electrical circuit. 
The notches or openings 95, 95” are made 
in the strip of film after determining by in 
spection or test the density of the Series Of 
pictures of the different Scenes, and they 
are sO sp:uced as to cause the required change 
of light modifier at the proper periods. 

l?referably a shaft 96 is supported on the 
front 2 of the casing and rotatably SupportS 
a, roller 9f adjacent to the wheels 84 and 85 
for guiding the negative film into connec- · 
tion with the wheels, another guide roller 
98 being suitably supported, as upon the 
top of the door "19 for guiding the blank 
positive film 14 into contact With the nega 
tiwe film 18, the latter preferably passing 
ower a bearing roller 99 mounted adjacent 
to tlhe roller' 98 on the front 2. 

| In case the films drag so that the lugs 84 
and 8? do not reach to the perforations in 
the films neceSSary to move the films the 
required distance, the printing is done *out 
of frame''| until stopped by the attendant, 
or automatically, the preSent invention in 
cluding means for immediately stopping the 
imachine so as to awoid serious loSS of film. 
In the practical attainment of the object a, . 
wibratory elastic arm 100 is supported at One 
end on the front 2 and constitutes a circuit 
connector extending opposite to a contact 

· dewice 101 mounted also on the front 2; the 
arm normally being at a slight distance 
from the contact dewice and is mowed to the 
dewice periodically by means of a cam 102 
which is secured to the shaft 22. A circuit 
Wire 108 is connected with the arm 100 and 
also with the battery 41. A circuit wire 104 
is connected With the dewice 101 and also 

" with a bolt or binding screw 105 which is 
conweniently employed in Securing the jour 
nal box 81^ to the front 2, so that a circuit 
is formed through the box and the shaft 82 
With a cylinder 106 Which is secured to the 
shaft and extends through an opening 107 
formed in the front 2, the cylinder hawing a 
Suitable number of non-conducting blockS 
108, 109 Set into the periphery thereof. An 
elastic electrical brush 110 is adjustably se 
cured by means of a screw 111 to a suitable 
Support on the front 2, the screW extending 
through a slot 112 in the shank of the brush 
Which is adjusted so that when the film is at 
rest the brush shall be in contact With one 
of the non-conducting blocks if the machine 
is 'Operating normally SO as to print *in 
frame?. A circuit Wire 118 is connected to 
the brush 110 for conducting a current in 
case the cylinder 106 stops with the brush 
in contact thereWith. " A Suitable Switch 
base 114 is prowided Which has a suitable 
pivot stand 115 thereon to which a Switch 
bar constituting a Self-acting circuit breaker 
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116 is pivoted so as to mowe into connection 
with or away from a contact plate 11f, be 
ing forced away from the plate by means of 
a Spring 118. The base 114 is provided with 
a piwot 11) on which is mounted a hook 120 
adapted to engage the end of the bar 116 
and hold the bar in contact With the plate 
117, the hook being normally held in con 
nection with the bar by means of a suitable 
spring 121 and the hook has a_finger 122 
thereon for withdrawing the hook from the 
bar' 116. The circuit Wire 42 is connected 
with the plate 11f and another circuit Wire . 
128 is connected with the stand 115 and also 
with the battery 41, so that the motor cir 
cuit is interrupted or broken When the 
SWitch bar' 116 is mowed aWay from the plate 
11. An electro-magnet 124 is mounted on 
the base 114 under the finger 122 and is con 
nected with the circuit Wire 118 and also 
with another Wire 125 that is connected With 
the battery 41, So that When the electro-mag 
met is energized it draWs the finger 122 
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thereto and thus mowes the hook 120 So as " 
to release the SWitch bar 116. . ~ 

In some cases an aperture 126 is formed 
in the bottom 1 of the casing to permit the 
modifier carrier to descend through the bot 
tom, and similar prowision may be made to 
permit the carrier to be inserted through the 
top of the casing. 
The end portion 18 of the film 18 is pro 

wided with slots 12t and 12f” to enable the 
negative film to effect the stoppage of the 

| machine when the printing of a reel of film 
is completed. 

It should be understood that in the con 
struction of entirely new photographic 
printing machines the different elementS. 
thereof may be wariously modified and ar 
ranged in the interest of economy, relative 
efficiency, or durability in use, Within the 
scope. of the accompanying claims. 

In practical use, the operator Or attendant 
Will thread the machine ' as is customary, 
and after · consulting the prewiously pre 
pared catalogue or index Will Select the re 
quired modifier plates and place them in 
succession in the modifier carrier So that 
they shall be arranged according to their 
designating mumbers or characters in the 
Successive order in Which they may be re 
quired by the condition of the warious por 
tions of the negati we film, after Which the 
switch bar 116 is set in normal position So 
that the motor , is started after Which the 
machine may be left to Operate automati 
cally while the '' attendant gives his atten 
tion to other similar machines. The light 
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passing through the aperture 10 is,Or may ? 
be, modified by the plate interposed between 
the aperture and the light, and after a Se 
ries of scenes have been printed and it be 
comes necessary to modify the light for 
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printing the . Succeeding series of scenes, 
the negatiwe film 18 permits the head 91 to 
enter the groove 88 tlhrough an opening 
9? Or 95° in the film, thus permiÉÉing the 
COnnector 90 to make contact With the de 
wice 98 Which completes the electrical cir'- 
cuit SO that the electrO-magnet ?9 operates 
the arm ?8, the bar 53 conseqttently being 
mOwed So that the pin Ö:Ô is mowed from be 
neath the projection 68, the pin 54 at the 
Same time being brought under the projec 
tion 62', the carrier thats being released and 
permitted to descend by grawity until the 
projection {62^ comes in contact with the 
pin Ö4. Or in case the ba}' {68 is instaníly re 
tracted, after releasing the carrier, the pro 
jection 68” is stopped upon the pin Ö:5." f 
the projection 62' is stopped upon the pin 
5-4 the stop ban' 68 is immediately retracted 
SO as to carry the pin Ö-4 from beneath the 
projection 62' and carry the pin 55 under 
the projection 687, the latter projection be 
ing carried slightly farther down until 
stopped by the pin 55. The shifting is 
automatically repeated as may be required 
according to design. 

in the normal Operation of the machine 
the negative film rotates the wheels 84 and 
85 :and consequently the shaft 82 which 
tur'ns the cylinder 106, and when the mo 
mentary stoppage occurs for the exposure 
of the films to the light the brush 110 rests 
on one of the non-conducting blocks in the 
cylinder. in case the draw-lugs miss con 
nection and enter the perforations in the 
film adjacent to those in which they should 
enter, it will be clear that the cylinder will 
be turned either too far or not sufficiently 
far, according to circumstances, and the 
brush will rest on the cylinder instead · of 
being in contact with the non-conducting 
block, the arm 100 being at about the same 
time mowed into connection With the de 
wice 101 so that an electrical circuit is com 
pleted which energizes the electro-magnet 
124 With the result that the Switch bar 116 
is released and breaks the motor circuit So 
that the stoppage of the machinke results. 
The operator" when at leisure may again 
properly start the machine. 
On the completion of the printing of the 

reel of film the lugs 84 and 85 enter the 
slots 127 and 127° and move idly therein 
until they take hold of the film and mowe 
it, but a lesser ' distance than normally, SO 
that, ' the brush 110 1remains in contact with 
the cylinder 106 and establishes electrical 
connection which throWs the SWitch as abowe 
explained and effects the stoppage of the 
machine Without liability of damaging the 
films. 
Having thus described the invention, what is claimed as neW is 
1. A photographic printing machine in 

cluding a Series_of plates having different; 
degrees of translucency respectively, and a 
slidable carrier holding the plates in rela3 
íi we edge to edge arrangement for control 
Of the plates, the carrier being mowably 
guided for guiding all the plates on one and 
the Same plane. 

2. A photographic prinçing machine in 
gluding _a Series of light-modifying plates 
hawing different degrees of translucency and 
alSO different Characters indicating the diff 
ferent degrees of translucency, and a slid:able 
carrier holding the plates in a row on one and 
the same plane; the carrie1' being mowably 
guided longitudinally of the grow for coata'O} of the plates. 

8. A photographic printing machine i#3- 
cluding a slidable carrier', and a plurality 
Of rectangular glass plates Collocated edge 
tO edge On the carrier' and mOwably sup 
ported thereby, the plates hawing different; 
degrees of translucency }'espectively. 

4. A photographic printing machine in 
cluding a casing hawing a straight guide, a, 
carrier longitudinally mowable through the 
casing and guided by the guide, and a plu 
raility Of glaSS plates supported by the car 
rie]]'' and hawing different degrees of trans lucency respectively. 

5. A photographic printing machine in 
cluding a casing hawing an aperture in its 
bottom and also fan aperture in its top, a 
Carrier guided tO mowe longitudinally 
through the apertures, and a plurality of 
light mOdifying plates supported by the car 
rier and differing in degree of translucency. 

6. A photographic printing machine in 
cluding a light-modifier c:arrier, means for 
slidingly guiding the carrier longitudinally, 
means including escapement, gearing for 
controlling the sliding movement, of the car 
rier, and emulsion-coated light modifying 
plateS mOtanted On the carrier in a straight 
rOW arrangement, the different plates haw-- 
ing different degrees of translucency. 

7. A photographic printing apparatus im 
cluding longitudinally-mowable films, a car 
rier guided for longitudinal movement, with 
the films, a plurality of rectangular light 
modifiers collocated On the carrier in a 
straight 1'OW on the plane of maOwement Of 
the carrier in proximity to the films, and 
means for controlling the mowement of the 
carrier. 

8. A photographic printing machine im 
cluding a carrier comprising tWo connected 
side bars hawing tWo longitudinal groowes 
in their two adjacent sides respectively, and 
a plurality of light modifying plates remow 
ably Supported one upon another in the tWo 
grooves, the different, plates hawing differ 
ent degrees of translucency. 

9. A photographic printing_machine pro 
wided With mowable light modifying appli 
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CB 

ances, controlling · means including a mOY 
able electrical circuit connector for gOntrol ling the movement of the modifying ap pliances, and a mowable photographic film 
adapted to automatically control the action 
of the connector for governing the control 
ling meanS. ? ~~~~ 10. Mowing picture film printing means 

· including a wall hawing an aperture therein, 
a photographic film longitudinally movable 
opposite to the aperture, a carrier. guided 
for movement adjacent to the Wall longi 
tudinally with the film, a plurality of light 
modifying plates supported by the Carrier 
to be mowed thereby in Succession Opposite 
to the aperture, a mowably Supported stOp ? 
.dewice for engaging and stopping the car 
rier, and means for actuating the stop dewice 
controlled by the film. 11. Mowing picture film printing means 
including a wall hawing an aperture therein, 
mowableOpposite to the_aperture, a carrier 
guided for movement adjacent to the Wall 
and with the film, and a plurality of light ` modifying glass plates corresponding re 
spectively to the sections of the film in face 
size and supported in a straight row On the 
carrieir to be moved thereby opposite to the 
aperture in succession, the different plates 
hawing different degrees of translugency. 

12. A photographic_printing machine in 
cluding a light-modifier carrier hawing a 
plurality of stop projections successively ar 
ranged thereon, a plurality of light-mOdi 
fiers supported in a straight rOW by the gar 
rier, means for guiding the carrier for lon 
gitudinal mowement to carry the rOW of 

.. light-modifiers longitudinally, and a mow 
ably supported escapement dewice for Sepa 
rately engaging the stop_projections inter* 
mittently and succeSSiwely to control the 
movement of the carrier. '' 18. A photographic printing apparatus 
including a mowable carrier provided with 
escapement gearing for controlling the 
mowement of the carrier, a plurality of 
light-modifying plates mounted on the car 
rier, an electro-magnet for controlling the 
operation of the escapement gearing and' 
hawing an electrical circuit, a mowable elec 
trical circuit connector for the circuit, and 
a, mowable photographic film constructed 
for automatically controlling the action of 
the connector for gowerning the escapement. 
gearing. ~ 14. photographic printing apparatus 
including a series of rectangular light-modi 
fying plates, the different plates of the se 
ries hawing different degrees of translucency, 
an automatically-mowing carrier support 
ing the plates one upon another, controlling 
means including an automatically-acting 
f^lectrical connector and escapement, gearing 

a photographic film hawing Sections and 
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for periodically stopping ' and controlling 
the mowement of the carrier and the plates, 
and a mowable photographic film con 
structed for automatically controlling the 
action of the connector for gOwerning the 
controlling meanS. 15. In_a photographic printing machine, · an upright Wall hawing an aperture therein, a stop bar mowably supported horizontally ' 
on the Wall and hawing a lateral horizontal 
stop pin thereon, two guides Secured to the 
wall on opposite sides respectively of the 
aperture, an arm pivoted on , the Wall and 
connected with the bar for mowing the bar 
in one direction, and a dewice for mowing 
the bar in the opposite direction, in com 
bination with a carrier guided by the tWO guides and provided with projections 
adapted for engagement with the stoppin 
for support, and light modifying plateS 
mounted in the carrier. 

16. In a photographic printing machine, 
a light modifier carrier comprising two side 
bar's wertically guided, and a plurality of 
cross-bars extending through and Secured to 
the side bars, the ends of the crOSS-bars com 
stituting stop projections on the 'Outer sideS 
of the side bars, the inner side of each side 
bar hawing a groove therein extending from 
the upper end toWard but not to the loWer 
end thereof, in combination With a mowable escapement dewice adapted to Separately en 
gage the projections and Support the car 
1']8'. ~ ~ 17. In a photographic printing machine, 
a pair of wertical guides, and a carrier mow 
ably guided by the guides and comprising 
two side bars and a plurality of croSS-bars 
secured to the side bars, each side bar haw ing a plurality of Supporting projections 
thereon and hawing also a longitudinal 
groove in the inner side · thereof to receive 
light modifying plates, in combination with 
a stop bar mowably Supported and adapted 
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for alternatingly engaging and Supporting ' 
the projections of the tWo side bars to con 
trol the descent of the carrier. 

18. In a photographic printing machine, 
the combination with a Wall hawing an aper 
ture therein, and wertically supported 
guides, of a carrier mowably guided by the 
guides, means for controlling the movement 
of the carrier, and a series of light modify 
ing plates SuperimpOSed on edge and mount 
ed on the carrier, the different, plates of the 
series hawing different degrees of trans 
lucency and also different characters indi 
cating the different degrees of translucency. 

19. In a photographic printing machine, 
a Wall hawing an aperture therein, a carrier 
guided to mowe doWnWard on the Wall a plurality of light modifying plates Sup 
ported in the carrier ' to be mowed thereby 
in Succession opposite to the aperture, a stop 
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bar mowably mounted on the Wall for con 
trolling and intermittentity stopping the 
lmOWrement of the caI'rier, 2, photog!'aphic 
film mowable opposite to the aperture, and 
means for actuating the stop bar controlled by the film. 

20. In a' photographic printing imachine, 
a film hawing longitudinal slots and also 
perforations therein, operating means for 
}}nowing the film including mowably carried 
lugS for entering the perforations to move 
the film Or entering and slipping in the 
slots and Subsequently mowing the film to :) 
leSSer extent, and means automatically act 
ing tO effect stOppage of thae operating 
me:anS On imOwement of the film to the lesSer 
extent. ~ ~ 

21. In a photographic printing machine, 
the combination. Of a carrie1' hawing groowes 
therein, a plurality of glass plates super 
illapOSed On edge in the g!'OOWes and remow'- 
:able theref'Om, the different, plates being 
adapted to permit the passage of different 
degrees of light }'espectively, means for mow'- 
tably guiding the ca]]'rier', and means for au 
tOmatically controlling the movement of the Carrier. 

22. In a photographic printing appara 
tus, a plurality Of films hawing perfol'ations 
therein, Operating means for mOwing the 
films including r:1OW':ably can't'ied lugs for en 
tering the perforations to move the films, 
*?, motOI' Operati wely connected With the op 
el':ating means, an electrical cit'cuit con 
nected With the Imotor and provided With a 
Self-acting circuit breaker, an open elec 
tI'ical breaker-controlling · circuit, an elec 
tI'O-imagnet cOInnected with the breaker-con 
tI'Olling ci]'cuit, a latch mow:ably Supported 
foi' 1'estraining the action of the self-acting 
circuit breaker' and actuated by the electI'O- 
magnet to release the circuit breaker, and 
means enabling one of the films on abnor'~ 
m:al mowement to control the closing of the 
Open circuit to energize the elect!'O-magnet, 
for automatically stopping the motor' on 
faultW_action of the operating me:ums. 

28. In a photographic printing machine, 
:a pair of wertical guides, a carrier prowided 
With projections and mowably guided by the 
guides, the carrier descending by the force 
Of grawity, and a mOwable escapement de 
Wice audapted to separately engage the prO 
jections and momentarily arrest the descent 
Of the carrier. 

24. In a m()wing picture film printing ap 
pa]]'atus, a plurality of translucent I'ectangu 
lar glaSS plates w'a1'ying respectively in de 
gree of translucency, a carrier c0nstructed 
for holding the plates edge to edge in a 
straight I'OW and mOwing the plates On · the 
line of the row, and a straight guide for the 'arrier. 

25. In a photographic printing machine, 

the combination of a carrier, a plurality of 
translucent glass plates Superimp()sed on 
edge in the carrier, the plates warying re 
spectively in degree of translucency, mue:ans 
for imO?ably guiding the ca1'rier, and means 
for COintrolling the mowement of the carrier. 

26. in a photographic printing machime, ?a 
Supported electrical contact dewice, a ph0t0 
graphic film inOWrably guided and hawing ?a 
}plturality Of InOtches in the edge portion 
there(}f, a Wheel I'otatably Supported and }'()- 
tated by the fillna and hawing a ci!'cumferen 
tially extending grOO we therein, the film ex 
tending Opposite the groOwre, and an el:?stic 
COnnectOI' a I'm adapted for automatic com 
tact With the contact dewice and h:awing : 
head jpOI'tion n()]'m:ally in contact With the 
film and thereby rest1'aiming the a1'm fr'Om 
contacting With the dewice, the head po}'tion 
being adapted t() enter the gr'OOve th1'()?ugh 
the nOtches in Succession to pe]'Init cOnt:act 
of the arm With the dewice, the head portion 
being adapted to be forced by the film f1'(}m 
the grOOWre OntO the film. 

27. In a photog!'aphic printing machine. ?? 
film InOWrably guided, ?a. I'Ot:atably suppo}'ted 
shaft, a Wheel and a conducting cylinder 
fixedly secured t() the shaft, the Wheel being 
I'Otated by the film to rotate the sh:aft, the 
cylinder having a plurality of n(on-c0n(luct 
ing blocks therein, ?u circuit Wire in electrical 
cOnnection With the cylinder, an electI'ical 
brush supported in contact With the cylin 
der to complete a circuit and adapted to rest 
On the block to break the circuit, and a cir'- 
cuit Wire electrically connected with , the 
brush. ~ 

28. In a photographic printing Imachine, :u 
mOWably guided film, mechanism including 
a rotatable Shaft for mowing the film, a sup 
pOrted electrical contact dewice, a supported 
Wibratory circuit connecting ar'm extending 
OppOSite the dewice to be mowed into contact 
thereWith, a cam secured to the shaft and 
periodically contacting With and mowing 
the arm intO contact With the device, a cir'- 
cuit Wire connected With the contact dewice, 
and a circuit Wire connected with the arum. 

29. In a photographic printing machine, 
a plurality of mOwing picture films, mecla 
anism for normally mowing the films. :a 
motOr connected With the imechanism, a b:at 
tery, an electrical circuit connected with the 
mOtOr and the battery and prOwidled With a 
self-acting circuit breaker, an electrical 
breaker-cQntrolling circuit connected with 
the battery and pr'Owided with two circuit 
closerS normally interrupting the circuit, 
ameans enabling the mechanism to periodi 
cally Operate One Of the circuit closer's t() 
close the circuit, l}le:a t1s enabling One of the 
films On albnOI'ml:al lln()velment to Operate the 
ren1aining One ()f the circuit closers to close 
the circuit, an electr0-Imagnet connected with 
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the breaker-controlling circuit, and a latch 

| mowably Supported for restraining the ac 
tion of the self-acting circuit breaker and 
actlated by the electro-magnet to release the 
circuit breaker, for automatically stopping 
the motor on faulty action of the mowing 
mechanism. 

80. In a photographic printing machine, 
a Wall hawing an Opening therein, a carrier 
guided on the Wall for intermittent mowe 
ment and prowided With projections, a plu 
rality Of light modifiers remowably inserted 
in the carrier to be mowed thereby in suc 
cession to the opening, a stop bar mowably 
Supported and adapted to engage the pr0 
jections for stopping the mowement of the 
carrier, a mowably supported dewice acting 
to mowe the stop bar in one direction, an | electro-magnet supported adjacent to the de 
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wice for actuating the dewice, a battery, an 
"electrical circuit connected with the battery 
and the electro-magnet and prOwided with 
a Self-acting circuit closer, and a film mow 
ably guided opposite the opening and pre 
wenting action of the circuit closer, the film 

| being adapted to periodically permit action 
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of the circuit closer. 
81. In a mowing picture film printing 

apparatus, a plurality of emulsion-c0ated 
glass plates .. for modifying the degree of 
light that may be passing therethrough, and 
self-acting means for mowably supporting 
and guiding the plates on a straight line. 

82. In a mowing picture film printing ap 
paratus, an oblOng carrier_hawing a straight 
guide extending longitudinally thereof a 
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plurality of light-modifying plates arranged 
in a rOW in the guide, and means for longi 
tudinally guiding the carrier. 

88. In a mowing picture film printing ap 
paratus, a guided Self-mowing carrier, a plu 
rality of light-modifying plates mounted 
edge to edge on the carrier, an electro-mag 
net, a battery, a circuit connected With the 
electro-magnet and the battery and prowided 
With a Self-acting closer normally closing 
the circuit, escapement gearing automati 
cally acting to stop .. the carrier and con 
trolled by the electro-magnet for controlling 
the mOwement of the carrier, and a mowable 
film normally engaging the circuit closer 
and prewenting action thereof, the film be 
ing adapted to periodically release the 
closer to" permit action thereof. 

84. In a photographic printing machine, 
the combination. With a Wall hawing an aper 
ture therein, and a straight guide Support 
ed adjacent to the Wall, of a self-mowing 
carrier guided by the guides, a series of light 
modifying plates mounted On the carrier to 
be mowed SuccesSiwely Opposite to the aper 
ture, the different plates of the series hawing 
different degrees of translucency, self-acting 
meanS for stopping the mowement of the car 
rier, and means for controlling the action of 
the Self-acting means. · 
Hn testimony Whereof, I affix my signature 

in presence of tWO Witnesses. 
EARL, TLECON CRABB.' 

Witnesses: 
E. B. CoWELL, 
G. CRABB. 
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