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This invention relates to the production of 
complemental cinematographic ?lm strips re 
spectively bearing series of images represent 
ing different color aspects of an object ?eld 
and more particularly to the production of 
complemental positive ?lms which may be 
used as imbibition matrices or when suitably 
colored and placed in superposed registry 
Will reproduce the object ?eld with substan 
tial accuracy in natural colors. 
Among the objects of the invention are 

the production of such ?lms rapidly and eco 
‘nomically, the exposure of the respective 

15 
?lms concomitantly, the printing of positive 
?lm strips moving in parallel paths from a 
single negative‘strip traveling in a path hav 
ing‘portions parallel to the parallel paths of 
said separate positive ?lms, the provision of 
improved feeding mechanism, the marking 
of the positive ?lm strips automatically in a 
manner to facilitate matching them for imbi 
bition printing or cementing together, and 
the control through common switch boxes 
of the marking mentioned and of the changes 
in printing light. Further objects of the in 
vention are to provide means for advancing 

I the positive ?lms in synchronism, to provide 
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means for advancing the negative ?lm at a 
plurality of spaced points at twice the rate 
of the positive ?lms and in the direction of 
advance of the positive ?lm at one of said 
points and in an opposite direction at the 
other of said points. Still further objects of 
the invention are to provide an improved 
mounting for a portion of the feeding and 
registering mechanism - enabling ready 
threading of the ?lm strips and access to the 
parts, and to provide a very compact arrange 
ment for separately feeding ?lm strips in 
which feeding means cooperate with the 
strips at points in their paths of travel at 
which the strips are relatively close together 
and make relatively small angles with each 
other. 
The invention is well adapted for the print 

ing of complemental positive ?lm strips from 
a negative ?lm strip of the character dis 
closed in the patent to Comstock, 1,457,500, 
June 5, 1923. Such a strip hears two series of 
images, the images of the respective series 

1925. Serial No. 88,673. 

being complemental to each other and ar 
ranged lIl alternation longitudinally of the 
?lm, and the images of one series being re-' 
versed with respect to the images of the other _ 
series. 
In one aspect the invention comprises feed 

ing a plurality ofpositive ?lmsalong parallel 
laterally offset paths and printing simulta 
neously respectively thereon images from the 
complemental series of a negative ?lm of the 
type mentioned. In a preferred form of the 
invention the positive ?lms are fed in the 
same directions and the negative ?lm is 
caused to traverse a path so related to the 
paths of the positive ?lms that the images 
printed on the latter have their tops extend 
ing in the same direction. Preferably, also, 
the printing maybe done in a zone of a 
single image width extending transversely of 
the parallel path of positive ?lm travel. The 
positive and negative ?lm strip feeding 
mechanisms are preferably arranged at op 
posite sides of the plane of ?lm strip travel 
during printing, and one of the feeding 
mechanisms is preferably mounted for bodily 
movement relatively to the other, as is also 
a portion of the ?lm gate and of the regis 
tering means, to facilitate threading the film 
strips and access to the parts. 
In another aspect the invention comprises 

marking a pair of complemental positive 
?lm strips, preferably by means forming 
therein, outside the image bearing areas there_ 
of, notches or like indicia which may serve 
‘as guides and checks in the processof match 
ing the positive strips together or to an im 
bibition blank, whereby proper superposi 
tion of the positive images may be assured. 
In a preferred form these indicia are pro 
vided both at the beginning and at the end of 
the positive strips and are different at the op 
posite ends, as, for example, a single edge 
notch being made in the strips at their be 
ginnings and'pairs of notches being made 
at their ends. The making of these notches 
is preferably controlled automatically by 
means moving with the negative strip and 
with the negative strip traversing a path 
of the character mentioned the notching of 
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the positive ?lms takes place at different in 
stants. _ ' 

In a preferred form the control of the 
notching mechanism is by circuit controlling 
means governed by notches formed on the 
negative ?lm strip, and this same circuit con-_ 
trolling means may also be used to control 
printing light varying mechanism by em 
ploying separate notches bearing different 
relations to the images on the negative strip 
and supplemental circuit controlling means 
to determine which of said mechanism shall 
be operated. - 

In order to illustrate the nature of th 
invention one concrete embodiment has been 
shown in the accompanying drawings in 
which: ' ~ 

Fig. 1 is a front elevation of the princi 
pal parts of 'a printer embodying the inven 
tion with certain parts broken away. and 
omitted; ‘ ' 

- Fig. 2 is a side elevation of the printer; 
Fig. 3 is a view from the rear with a cover 

I plate and certain other parts removed'to show 
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the driving mechanism; 
Fig. 4 is a sectional view taken generally 

on the line 4——4 of Fig. 3; 
Fig. 5 is a sectional view on an 

scale on ‘the line 5-5 of Fig. 3; 
Fig. 6 is an elevational view with the cover 

enlarged 

plate removed of a portion of one of the 
positive feeding and registering mechanisms; 

Fig. 7 is a sectional view on the line 7-7 
of Fig. .6; 1 v I ' 

Fig. 8 is an elevation of the casing housing 
the positive feeding and registering mech 
anisms; ‘ ' 

Fig. 9 is a fragmentary section on the line 
9-9 of Fig. 8; 

Fig. 10 is a ‘section on an enlarged scale 
taken on the line 10—10 of Fig. 6; 

Fig. 10“ is a detail section on the line 
10"-—10‘ of Fig. 10; 

Fig. 11 is a section on the line 11—11 
of Fig. 6; 

Fig. 12 is a front view on an enlarged scale 
of the ?lm marking or notching mechanism; 

Figs. 13, 13‘ and 13b are sections on the 
line 13-13 ofFig. 12 showing the parts. in 
different positions; 
F Fig. 111 is a section on the line 14——14: of 

ig. 13; 
ig. 15 is a fragmentary front view of a 

portion of the frontof the machine with 
parts omitted showing the negative guiding 
means and a light window; \ ' 

Fig. 16 is a side elevation of a 
of the disclosureof Fig. 15; 

Figs. 17 to 20 are views showing details of 
construction of a ?lm controlled switch mech 
anism, Fig. 17 being a view partly in plan 
and partly in section of such a mechanism, 
Fig. 18 being arear view with parts broken 
away of portions of the same mechanism, 
Fig. 19 is a section on the line 19~—19 of 

portion 
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Fig. 18, and Fig. 20 a section on the line 
‘20—20 of Fig. 17; 

Fig. 21 is a diagrammatic view of certain ‘ 
control and power circuits; 

Fig. 22 is a diagrammatic view of portions 
of the paths of ?lm strip travel; 

Fig. 23 is a fragmentary view of a portion 
of the ?lm similar to that on the left of 
Fig. 22 on an enlarged scale; _ 

Fig. 24 is a View showing a modi?ed ar 
rangement which may be substituted at the 
right side of Fig. 23; 

Fig. 25 is a front elevation of a ?lm guid 
ing and tensioning means; ‘ 

Fig. 26 is an end View thereof; 
Figs. 27, 28 and 29 are respectively see 

tional views on the section lines 27—27, 
28—28, and 29—29 of Fig. 25; and 

Fig. 30 is a View of the negative lilm strip. 
The particular embodiment of the inven~ 

tion chosen for the purpose of illustration is 
adapted to print from one negative n simul 
taneously upon separate positives p1 and 122' 
the negative bearing two series of comple 
mental images, one series being printed on 
ositive ?lm 1 and the other series being‘ 

7 D 

printed on positive ?lm 172. The negative 
?lm n is fed from a suitable feed reel (not 
shown) downwardly through suitable con 
stant speed feeding mechanism 2, (Fig. 1), 
through suitable ?lm guiding and ?lm ‘con 
trolled switch means, a fragment of which 
is shown at 219 in Fig. 1, past a light window 
3 (Fig. .3), thence downwardly under the 
intermittent action of feeding means a (Fig. 
3) for advancing the same step by step, thence 
downwardly, transversely, and then upward 
ly in a loop though a film guide and switch 
means 220 corresponding to the similar means 
previously mentioned, (Figs. 4, 15, etc.) and 
past a light window 7, being intermittently 
fed by a positive step by step feeding mech 
anism 8 (Fig. 4), thence upward over a con-v 
tinuously rotating feed sprocket 9 (Fig. 1), 
beneath a guide roll 10 and on to a reel 1. 
The positive ?lms are fed from parallel reels 
11, and 11’ by means of substantially iden 
tical feeding mechanisms including guide 
rolls 12 and positively driven feed sprockets 
13, through ?lm marking or notching and 
tensioning mechanism 15 over rolls 16 and 

' 17, between which they pass the light win 
dows 3 and 7 and are registered and other 
wise controlled as hereinafter described, and 
are then engaged by positive step by step 
feeding mechanism 18 and led off as at 19 
to be wound up upon suitable receiving 
reels 19'. . 

Referring to Fig. 3, 20 indicates a ‘motor 
driven power shaft connected through a 
toothed clutch 21, controlled by mechanism ' 
22, with a vertical shaft 23. The latter drives, 
through helical gearing 24, a horizontal shaft 
25 which is connected by bevel gearing 26 
with a vertical shaft 27 which in turn drives, 

70 

80 

90 

100 

105 

110 

130 



1,788,095 

' through ‘bevel gearing 28, a horizontal shaft 
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29 carrying a negative feed drive sprocket 
30, operatively connected with the c'ontinu~ 
ous negative feed mechanism 2, and a gear 
31, driving a smaller gear 32 upon a parallel 
shaft 33. Upon the shaft 33 a driving 
sprocket 34 is arranged for effecting drive. 
of the second negative continuous feeding 
mechanism 9, the size of this sprocket being 
so proportioned to the size of the sprocket 
30 that the negative feeds are effected at equal 
rates though in opposite directions due to the 
opposite rotations of the shafts 29 and 33. 
A sprocket 35 upon the shaft 29 serves as a 
drive for both positive ?lm feeding mecha 
nisms, whose sprockets 13 are mounted on a 
common shaft. Helical gearing 36 connects 
the shaft 33 with a vertical shaft 37, which, 
through bevel gearing 38, drives the pulley 
39 which by a belt 40 is connected to and 
drives the negative receiving reel 1. The 
shaft 23 also drives through suitable bevel 
gearing 41 and 42, horizontal shafts 43 and 
44 which drive the step by step negative feed 
ing devices 4 and 8. A shutter 45 carried co 
axially with a gear 47 is driven by a bevel 
pinion 48 upon the shaft 23 between the gear 
ing 41 and 42. The shaft 43 also drives the 
intermittent positive feed in a manner here 
inafter described. ' v ' 

Fig. 5 illustrates the means for effecting 
the intermittent upward feed of the return 
ing portion of the negative ?lm, which mech 
anism is, except for its inverted position, sub 
stantially the same as the mechanism for ef 
fecting the downward feed of the other por 
tion of the negative film. This mechanism 
comprises ayshaft 50 driven through suitable 
gearing from the shaft 44 and carrying there 
on-a cam 51 which also constitutes a crank 
disk and carries a crank pin 52 connected by 
the connecting rod 53 to a wrist pin 54 upon 

' a vertically reciprocable cross head 55 slidable 

50 

upon guides 56 supported at their opposite 
ends in a vertically adjustable frame 57. At 
the other side of the guides 56, the cross head 
55 carries a pin 58 to which is pivotally con 
nected an arm 59 which at its lower ‘end car 
ries a plate 60 having projecting ?ngers '61 
adapted to enter the sprocket holes in the 

‘ negative ?lm n. A spring 62_m0unted upon a 
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portion 63 of the wall of the printer casing 
constantly tends to force the arm 59 into 
a position in which the pins 61 will be with 
drawn from engagement with the negative 
?lm. The cam 51 has surfaces 63 and 64, the 
former spaced a substantially less distance 
radially from the periphery of the shaft 50 
than the latter, and these surfaces cooperate 
with the arm 59 to permit retraction of the 
pins 61 from engagement with the ?lm during 
their downward movement, to cause them to 
enter the ?lm sprocket holes when in bottom 
position and ‘to retain such engagement until 
top position is reached, and then to permit re 

3 

lease of the pins from the sprocket holes. 
The travel of the pins 61 is such that the neg 
ative ?lm n is moved two image spaces for 
each complete reciprocation of the pins. It 
is to be observed that the pins 61 when at 
the lower ends of their travel are very near 
the light window. 7 and at the upper limit 
of their path are onl spaced a few picture 
spaces from-the win ow. As a result possi 
ble shrinkage of the negative n can not inter 
fere with the feed or registration of the strip, 
because the distance between the window 7, 

70 
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closely adjacent to which is the registering ' 
means shortly to be described and either end 
of the path of the pins 61 is so short that ab 
normal shrinkage would be essential before 
trouble would result. By raising or lowering 
the frame 57 the path of the pins may be ad 
justed as desired, suitable screw and nut ad 
justing means 62a (in Fig. 4) controlled by 
a shaft 62’ being provided for this purpose. 
Corresponding adjusting mechanism is pro 
vided for the mechanism 4. 
For the purpose of feeding the positive 

?lms intermittently and registering the posi 
tive and negative strips the following mech 
anism is provided. ‘ 

Pivotally supported upon the front of the 
printer casing is a housing 101, said housing 
being provided with trunnions 102 whereby 
it is journalled in brackets 103 upon the front 
of the casing. Manually releasable latch 
means 101’ normally holds the housing 101 
in the position shown in Figs. 2, 4 and 5,‘ but 
is releasable to permit the housing to tilt 
outwardly to facilitate threading the ?lm 
strips. Through the trunnions and trans 
versely of the housing extends a shaft 104, 
which is manually operable by a hand wheel 
105, but which is normally driven by gearing 
including the bevel gearing 106' actuated by 
the shaft 43. The positive ?lms are advanced 
simultaneously by identical mechanisms, ar 
ranged adjacent the opposite sides of the cas 
ing 101, and advancing the ?lms a single 
image space at a time. Mechanism for ‘regis 
tering the ?lms when advanced, mechanism 
for pressing the ?lms into engagement with 
the negative ?lm strip, and mechanism for 
actuating the several mechanisms mentioned 
are all carried by the housing 101. Referring 
more particularly to Figs. 6 and 7, it will be 
observed that the shaft 104 carries thereon . 
a series of cams 106, 107 and 108, and also 
an eccentric 109 which is connected by a strap 
110 and adjustable connecting rod 111 with 
a pin 112 upon a cross head 113 slidable upon 
guides 114. The eras head 113 carries a pin 
115 to which is connected a T-shaped member 
116 whose head 117 carries plates 118 having 
?ngers 119 adapted to extend through slots 
120 in :rwall of the housing 101 and to engage 
in the sprocket holes of the positive‘ ?lms to 
advance the latter. A spring 121 acts to im 
part a presure upon the arm 116 to force 
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the pins backwards out of the sprocket holes 
when the position of the cam 106 permits. 
The cam 106 cooperates with the member'116 
in the same manner as the cam 51 with the 
arm59. ' 

For the purpose of pressing the positive 
?lms into contact with the negative at the 
moment of printing, as later more fully de 
scribed, slides 125 (see particularly Figs. 7 
to 11 inclusive) respectively cooperating with 
the positive ?lms are adapted to be actuated 
by the arms of a Y-shaped lever 126 pivotally 
connected thereto at 127, and pivoting about 
a pin 128 stationary as regards the housing 
101, the lower end 129 of the lever 126 being 
engageable with the cam 107 to effect a posi 
tive retraction of the member 125, while a 
spring 130 constantly acts to force the same 
forward as soon as such movement is per 
mitted by the change in the position of the 
cam 107. v ‘ 

Suitable ?lm registering means actuated 
by the cam 108 upon the shaft 104 is also 
provided. The cam 108 engages an arm 132 
which terminates in a sleeve 133 journalled 
for rocking motion upon a pin 134 supported 
in projecting ‘arms 135 carried by the casing f 
101 and also supporting the pin 128. Sleeve 
133 carries spaced diverging arms 137 and 
138 which at their‘ outer ends are pivotally 
connected to pins 139 mounted in members 
140 which form portions of supporting 
means for series of registering pins and for 
automatically operative stop pin mechanism. 
One set of these, namely those cooperating 
with the right hand positive ?lm strip p2 in 
Fig. 22 will be described and then the differ 
ences between the two sets may be noted. 
Supported in a member 141 secured to the 
member 140 is a set of pins 142, 143, 144 and 
145. The pins 142 and 143 are arranged at 
one side of the path of travel of the positive 
?lm strip and opposite the sprocket holes 
therein. The pins 144 and 145 are arranged 
at the opposite side of the path of travel of 
the same ?lm.strip and opposite the other 

‘ series of sprocket holes therein. The four 

50 
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pins are for a distance from their ends tapered 
symmetrically with respect to their axes so 
that their extremities may enter perfectly po 
sitioned sprocket holes in a new ?lm at equal 
distances from the top and bottom edges of 
the sprocket holes, and at equal distances 
from the lateral edges of the sprocket holes. 
The pin 145 at the large end of its tapered 
portion is of the full size of a standard 
sprocket hole and ?ts such a sprocket hole 
exactly in‘ each direction. The pin 144 ?ts 
a standard sprocket hole accurately trans- 
versely, but at a certain distance from its end 
at the side of the pin remote from the pin 
145 the taper merges into a cut away por 
tion so that it ispof less' thickness than the 
length'of a standard sprocket hole, whereby 
longitudinal shrinkage of a ?lm strip may 
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be accommodated. The pin 143 is cut away 
at two sides so that lateral shrinkage may be 
accommodated, but the pin .is of the full 
thickness in its other dimension so that it ?lls 
a standard sprocket hole in the longitudinal 
direction of the ?lm. The pin 142 is cut away 
along three sides so that it provides not only 
for lateral shrinkage, as was the case with 
pin 143, but also for longitudinal shrinkage, 
as in the case of pin 144. These four pins are 
simultaneously advanced by the lever mecha 
nism including the arm 138 previously de 
scribed. The pins slide in bores 150 in a 
block 151 and are adapted to be projected 
through a series of openings 152 in a plate 
154 carried upon the slide 125. Mounted upon 
the face of this plate are guide plates 155 
which are perforated as indicated at 156 to 
permit the pins 142, 143, 144, and 145 to 
pass through them, these plates 155 having 
their outer surfaces ?ush with the outer sur 
face of the plate 154, (see Fig. 9) and serving 
to'retain the positive ?lm in position against 
the‘plate 154 and to separate the lateral edges 
of the positive ?lm from the negative ?hn 
during the process of registration, whereby 
the positive ?lm, which in the case of ?lms 
intended to be connected back to back is quite 
thin, 
in the negative ?lm and caused to interen gage 
therewith with resultant tearing and other 
difficulties. ' . 

Also carried by the members 140 and 141 is 
part of an automatic stop mechanism which 
comprises a pin 160'having an extremity 161 
slightly smaller in each direction than a 
standard sprocket hole and adapted in case 
the ?lms are so far out of registration as to 
preclude their proper registration without 
tearing, to engage the ?lms and thereby, 
through mechanism to be hereafter described, 
to effect an interruption in the operation of 
the entire machine. The pin 160 is provided 
with a'rectangular portion 162 slidable in a 
correspondingly shaped recess in a tubular 
member 164 which is held against rotation 
by a pin 165 in the member 140. To the rear 
of its rectangular‘ portion the pin 160 is‘ 
circular and is surrounded by a, spring 166 
which operates against a shoulder 167 nor 
mally to maintain the pin 161 protruded to an 
extent such that its extremity lies in the same 
plane as the extremities of the pins 142' to 
145. When the pin 160 occupies this position 
a disk of conducting material 168 connected 
by rivets 169 to a sleeve of insulating ma 
terial 170 contacts with a pair of contact 
elements 171 and 172, projecting into a recess 
173 in a member 174 formed of insulating 
materialand secured to the member 140. To 
preclude the movement of the pin 160 in a 
direction opposite the movement of the pins 
142 to 145 as the latter are advanced without 
breaking a circuit including the elements 
171 and 172, the pin 160 is provided at its rear 

cannot be forced through the openings I 
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end with a nut 175 received in a recess 17 6 in 
the insulating element 170 and held in posi 
tion therein by a member 17 7 of sheet metal 
having an edge 17 8 adapted to underlie a 
shoulder 17 9 upon the sleeve 170 and to be 
held in position in a notch 180. There issu?i 
cient play around the rear end of the pin 160 

i 1 and nut 175 to permit the necessary tilting of 
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. The full size pin 145, 
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screw mechanisms 

‘printer casing an ' 

the'contact annulus 168 to insure the making 
of a circuit when the pin 161 is in forward 
position, but this free play is insuflicient to 
permit such lost'motion as would enable the 
circuit to remain closed upon any substantial 
obstruction to the forward movement of the 
pin 160. The registering and stop pin mech 
anism may obviously assume different forms, 
as for example, that described in Troland 
Patent No. 1,598,? 56, ‘ranted September 7, 
1926, and the particu ar form disclosed is 
described and claimed in the Troland applica 
tion- Serial No. 68,833, ?led November 13, 
1925. It will be observed that in the mecha 
nism cooperating in the registering of the 
other positive strip with the negative the 
position of the pins corresponds to that pro 
duced bythe inversion ofthe pin mountings 
and such anarrangement may in fact be used. 

with such an arrange 
ment, enters ‘the same holes in the negative 
?lm with which the full size pin of the camera 
cooperates. As shown in Fig. 24, however, 
if desired the full'size pin could be arranged 
to enter holes bearing the same relation to the 
axis of symmetry of the images on the nega 
tive ?lm strip, so that the relations of the 
light windows and the images printed thereat 
to the full size registering pin will be the 
same.‘ - " 

Separate printing lights 199, of which but 
one is shown, are arranged in ‘a light house 
200, these lights being adjustable towards or 
away from the ' ‘201 and also being verti 
cally adjustable totake care of the effect of 
shrinkage in the negative ?lm strip. The 
light from these lamps passes through glassed 
windows 202 arranged in slides 202’ adjuster; 
ble in the rear of boxes 203 and is controlled 
by the rotating shutter 45. The boxes 203 
are constructed to permit a minimum of air 
leakage and are supplied with air under low 
pressure for the purpose of causing good cons. 
tact between the negative and positive ?lms at 
the moment of printing. The negative ?lm 
passes in a suitably’ guided path (see Figs. 
4, 15 and 16) along the front of the main 

across the light windows 
through which the air pressure passes to bow 
the central portion of the negative ?lm strip 
outwardly. Suitable guides 205, 206, 207, 
208 and 209 guide the .edgeof the negative 
strip ‘and preclude lateral movement thereof 
during the'feeding and printing operations, 

also serve; with 
guides 155 on the pressure plates to maintain 

lateral edges agalnst 

light windows by suitable 

the ?lm strips out of contact during the inter 
mittent advancement thereof, at which time 
the pressure plates are retracted. When the 
apparatus is in operation air under pressure 
is supplied to the chambers or boxes 203 
through suitable connection 212. This pres- , 
sure is ] ust su?icient to bulge‘ the center of the 
negative ?lm slightly outwardly and hold its the guides 208. When 
the pressure plates 154 move forwardly to 
press the positive ?lms into contact with the 
negative ?lm, contact ?rst occurs at the bulg 
ing center of the negative ?lm and the posi 
tives then ?atten the negative out and contact 
with the rest of the surface thereof opposite 
the light windows. The plates 154 comprise 
small panes 154’ of “safety glass” opposite the 
light windows which act to apply the pres 
sure to the ?lms and prevent damage by the 
printing light. 

It will be observed that the registering 
pins 142, 143, 144, and 145 and the positive 
?lm strip guiding plates 155, and also the 
automatic stop pins 161 are carried by the 
housing 101 in positions above the horizontal 
lane including the axis of the trunnions 102, 
and that the positive feed ?ngers 119 also 
reciprocate in said housing in paths above 
the same plane. As a result, when the latch 
mechanism 101’ is released and the housing 
101 tilted outwardly on the trunnions 102, the 
positive ?lm strips may be very readily 
threaded in position and brought into proper 
relation to the registering pins, etc., an 
access to thenegative ?lm strip guides, etc., 
is also facilitated. 

llnv order to enable the easy determination 
of the proper spacial relation necessary e~ 
tween. the positive ?lm strips when they are 
about to be cemented together, and to provide ‘ 
means for properly e?ecting registration in 
case the strips are cemented before develop 
ment, suitable means for marking them, as by 
forming guide notches in their edges, is pro 
vided. Mounted upon the front of the eas 
ings and below the continuous feedincr mecha 
nism for the positive and negative 
above the light windows there is disposed a 
notching mechanism whose function it is to 
notch the positive ?lms at corresponding 
points at the beginning of the printing run 
and to notch them also at corresponding 
points at the end of the printing run in order 
to provide means whereby an additional 
check upon the proper registration of the 
?lms may be obtained when the ?lms are 
cemented together. This mechanism 15 com 

main printer liousing and provided at its op 
posite sides with ?lm guiding and supporting 
mechanism generally designated 272 (see 
Figs. 12 to 1'4). The‘latter, which are later 
more fully described, brie?y consist of sta 
tionarily and movably ] supported guide 
rollers 273 and 274, together with mechanism 

?lms but - 
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for maintaining the ?lm under tension, not 
only during the operation of the nicking 
mechanism, but also to provide for its better 
cooperation with the positive feeding mecha 
nism. The notching mechanism is made in 
duplicate in order that the two positive ?lms 
may be notched, and these are notched at sub 
stantially different times, one when one of a 
pair of complementalimages on the negative 
n reaches a position s need by a‘ redeter 
mined distance from t elight win ow, and 
the other when the complemental image of 
the same pair reaches a corresponding dis 
tance from the opposite light window. Each 
of the notching mechanisms is electrically 
controlled by circuits and switches which will 
later be described. Referring, in view of the 
general identity of detail, to but one of these 
mechanisms its will be observed that the right 
hand notching mechanism comprises a sole 
noid 275 wound upon a hollow sleeve 276 
within which a core 277 is reciprocable, the 

' core bein normally projected to a maximum 
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distance rom the recess within the sleeve by 
a spring 278, but adapted to be drawn into the 
sleeve until its'inner end 279 engagesthe 
bottom of the recess. For the purpose of 
limiting the outward movement of the core, 
a cover 280 is secured to the outer end of the ’ 
casing 270 and this provides passages 281 
through which guide pins 282 carried at the 

‘ extremity of the cores may reciprocate. Sur 
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rounding a reduced portion 283 adjacent the 
outer end of the core 277 is one extremity of 
an arm 284 which has secured thereto a part 
of the actuating means for the notching 
mechanism, including a projecting element 
285 having pivotally mounted at the outer 
end thereof a member 286 provided with a 
portion 287 adapted 'to- engage a shoulder 288 
upon the element‘285 to limit rotary move 
ment of said element 286 in a counter~clock 
wise direction in the view shown in Fig. 13, 
and, in terms of ~force acting upon said mem 
ber, to prevent its yielding under the force 
exerted upon it in its movement to cause the 
notching operation. Owing to a cutaway 
portion 289 the member 286 may ‘swing back 
ward after the manner of a clapper box when 
its end is subjected to a force tending to 
swing it ‘in an opposite direction. A sprin 
290 normally holds the member 286 in the 
position shown in Fig. 13. The member 286' 
has a projecting nose 291 adapted to contact 
with and apply pressure to a. Shoulder 292 
formed upon a swinging arm 293 which car 
ries adjustably mounted thereon a notching 
cutter 294. A spring 295 normally moves the 
notchin cutter and its su porting member 
293 to t e position shown In Fig. 13 where 
engagement takes place between a surface of 
the member 293 and a stop pin 296. A co 
operating stationary cutter 297 is supported 
upon a stationary part in ‘suitable position for 
cooperation with the cutter 294. It will be 
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observed that the shoulder 292 is provided 
with a slight undercut 298. The mode of 
operation of this portion of the mechanism 
will be obvious. On energization of the sole 
noid 275 the core 277 will be drawn to the 
right in Fig. 13. As indicated in Fig. 13a the 
engagement of the nose 292 with the shoulder 
291 will cause the movable cutter 294 to co 
operate with the stationary cutter 297 in cut 
ting a notch, which may be of any desired 
shape, but which is herein triangular, from 
the lateral edge of the‘ ?lm. As the solenoid 
will not be immediately deenergized it will be 
evident that it is essential-that the movable 
cutter be withdrawn from the notch before 
the positive ?lm is next moved, as otherwise 
tearing would occur. This is automatically 
accomplished by reason of the fact that due 
to the separation of their paths the nose 291 
slides by the extremity of shoulder 292 at 
about the instant when cutting is completed 
and as a result the spring 295 operates to 
swing‘the notching cutter back to a position 
above the line of travel of the ?lm, notwith 
standing the fact that the arm 285 has not 
yet been withdrawn. Accordingly the ?lm is_ 
free to be advanced by the feeding mechanism 
without tearing and on deenergization of the 
solenoid the spring 278 will act to move the 
arm 284 in a direction to withdraw the mem 
ber 286, and the nose will be free to pass the 
shoulder by reason of the clapper box type 
mounting which permits the nose to swing 
backward as it passes over the shoulder. 
The positive ?lms are guided and sup 

ported as they pass the notching devices by 
mechanism 272 already brie?y described and 
including the rolls 273 and 274. The rolls 274 
are mounted on swinging gate members 300 
(see Figs. 25 to 29) which are pivoted on 
bosses 301. Each of the gate members is pro 
vided with H shaped grooves comprising a 
transverse slot 302 and a pair of slots 303, 
304 perpendicular to the transverse slot and 
adjacent the edges of the gate. Mounted in 
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the last slots are channel elements 305 and ‘ 
306 whichhave journaled therein near their 
opposite ends ?lm engaging rolls 307 and the 
c annel members are pivoted between their 
ends on reduced portions 308 of a bar 309 
which lies in the transverse slot 302. A strip 
310 serves to retain the bar 309' and its con— 
nected channel elements in the gate. A bowed _ 
spring 311, disposed in the slot 302 between 
the bottom thereof and the bar 309, resilient 

_ ly forces the bar and-with it its attached ele 
ments towards a surface 312. This surface is 
slightly lower than a pair of guide surfaces 
313 which are opposite the sprocket hole car 
v_rying portions of the ?lm ‘strips and the 
image bearing portion of the ?lm according 
ly does not have a chance to scratch. The 
gate and the channel element 305 are notched 
as at 314, to permit the notching cutter to 
engage the edge of the ?lm strip and the 
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gate may be held closed by a latch mechanism 
315. The mechanism speci?cally disclosed 
may obviously assume other-forms. It will 
be observed that this mechanism not only 
holds the positive during notching but pro 
vides a tension against which the intermit 
tent feed pulls. 

15 

40 

In printing the ?lms are preferably ar 
ranged with the light passing through the 
back of the negative and with the back of the 
positive towards the negative, i. e. so that 
printing will occur through the back. The 
negative 12*. accordingly is turned as it passes 
from the downwardly extending portion of 
its pathto the upwardly extending portion 
thereof. ' ' 

As is customary with printers which oper 
ate to print complemental images on separate 
positive ?lm strips‘ at the same time, the 
printing lights are varied during the print 
ing operation in accordance with the density 
of the images. The mechanism used for this 
purpose includes separate variable resistances 
of usual construction 215 and 216 respective 
ly arranged in series with the lamps 199 and 
199’. These resistances are conventionally 
shown in Fig. 21, and are provided with sep 
arate gravity operated solenoid controlled‘ 
operating devices of usual construction. . The 
controlling solenoids for the resistances are 
respectively shown ‘at 217 ‘and 218 and ener-v 
gization of these solenoids effects in a well 
known manner a change in the resistance in 
the light circuits. - 
For the purpose of controlling these sole 

noids and the solenoids of the ?lm marking 
or notching mechanism, common negative 
?lm controlled pilot switches are used, suit 
able manual switches'later described being 
operable to determine whether the notching 
mechanism or the light control mechanism 
shall be operated. Separate pilot switch _ 
mechanisms 219 and 220 are arranged in the‘ 
paths of the descending and upwardly moving 
portions of the negative ?lm at suitable. dis 
tances ahead of the light windows. As these 
mechanisms are substantially identical but 
one needs be described. The position of the 
mechanism 220, cooperating with the upward; 
1y moving portion of the ?lm strip 'n, is indi 
cated in Fig. 4.‘ The other of these mecha 
nisms is not clearly visible in the drawings but 
an edge thereof shows in Fig. 1. These mech 

' - anis'ms include gates 221 pivoted as at 222 and 
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having latch mechanisms 223 for holding 
them closed. The gates are substantially H 
shaped in elevation and’ are provided with 
guide springs 224 which support the edges of 
‘the negative ?lm strip during its cooperation 
with the control mechanism. Pivotally 
mounted upon a stud 224' carried by a box 
member 225 to'which the gate 221 is pivotally 
connected is a rocking lever mechanism 
comprising a relatively long arm 226 having 
at its free end, but insulated therefrom,'a 

v 

bridge member 227 of conducting material 
adapted to complete a circuit between a pair 
of stationary contact members 228 and 229 
-.mounted in a Wall 230 of insulating material. 
The rocking lever mechanism also includes a 
second arm 231 connected in ?xed angular 
relation to the lever 226 and carrying at one 
end thereof a roller 232 adapted to contact 
with the edge of the negative ?lm strip and 
also having connected between it and a pin 
233 a very light spring 234 which draws the 
roller 232 against the edge of the negative 
?lm‘ strip. ' . 

"The negative ?lm strip is ‘provided with a 
plurality of lateral notches 235“ and 235". 
These notches have relatively steep leading 
edges, whereby the rollers 232 drop sharply 
into them to effect quick circuit closures. 
They have bottoms which are initially sub 
stantially parallel to the edge of the ?lm 
strip, whereby the circuit may remain closed 
for a substantial time, and they have relative 
ly gently sloping portions leading back to the 
full width portions of the strip. The notches 
235a cooperate with the rollers to effect notch 
ing and the notches 235b to effect light 
changes. The former are so related to the 
strip that the positive ?lms come to rest by 
the instant at which the notching mechanism 
operates. The latter hear such relation that 
the circuit is closed to effect- a shift in the re 
sistance while the ?lms are feeding and while 
the shutter interrupts the passing of light 
between the lamps and the light windows. 
A suitable. manual switching arrangement 
hereinafter described may be placed in dif 
ferent positions to limit the operation caused 
by the operation of the switch mechanisms 
227, 228 and 229, either to the notching or to 
the light change devices. The distance of 
the notches 235a and 235b from'the axes of 
symmetry has been pointed out, and although 
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in no ordinary case would the notches be as . 
close as suggested in Fig. 30, the notch 235a is 
dotted in to bring out this feature more clear 
ly. In this ?gure the direction of ?lm travel 
is indicated by the arrow. 

- The various circuits of the printer are 
shown in Fig. 21. Direct current is supplied 
from a suitable source 240 to a line 241 and 
through an automatic voltage regulator 242 
to a line 243. The line 241 branches and one 
branch 244 leads to connections to one side of. 
the printing lights. The other ‘branch 245 
leads to a switch operating magnet 246 which 
controls simultaneously the three poles 247, 
248 and 249 of a three pole switch. The wire 
243 branches and one branch 250 is controlled 
by the switch 249 and is connected through 
the resistances 215 and 216 to the opposite 
sides of the printing lights. The other 
branch 251 is controlled by the automatic 
switches operated when the ?lms are too far 
out of registration, by a normally closed con 
trol switch 252 operable to break the circuit 
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when occasion arises, and by a switch 254 
which may be closed to energize the magnet 
246. On closure of the switch 248 the switch 
254-is shunted. Switch 247 closes a circuit 
from an A. C. source of current 255 through 
a motor M which drives the printer mecha 
nism. Leads 257 and 258 from the source of 
current 255 supply current to the light chang 
ing solenoids 217 and 218 and to the notching 
solenoids; 275, a double-pole double-throw 
manually operated switch 260 determining 

. whether the light change or notching sole 
noids shall be energized. The ?lm controlled 
Switches 219 and 220 respectively control the 
solenoids individual to their respective ?lms. 
When the machine is started up, the switch 
254 is closed, which results in starting the 
driving motor and lighting the printing 
lights. The clutch 21 is then out, so that the 

20 ?lms are not advanced. A switch 261 is con 
nected to the clutch control 22 so that as the 
clutch is engaged the switch is closed. The 
switch 260 is thrown to bring the notching 
magnets into circuit and after notching is 

25 thrown to bring the light changing solenoids 
into circuit, the negative ?lm strip in each 
case causing the pilot switches 219 and 220 to 
effect the requisite control of their solenoids. 
In the event of the ?lms getting too far out of 
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- 3o registration the automatic stop switches may 
open the circuit through the magnet 246 and 
the entire printer will be shut down until it is 
again purposely set in operation after the lack 
0 registration is cured. Should the opera 

35 tor desire to stop the machine at any instant 
he can do so by operatin ‘the switch 252. It 
will thus be seen that t e operation of the 
machine is entirely automatically controlled 
after it is once started and that it may at any 
instant be stopped immediately if necessary. 
While one speci?c embodiment of the in 

vention is disclosed and described herein for 
purposes of illustration, it will be evident that 
numerous variations in construction, mate 
rials and arrangement of parts may be made 
within the scope of the invention as set forth 

' in the following claims. 
Owing to the fact that the housing 101,, con— 

taining the positive ?lm feeding mechanism, 
is pivoted to swing into and out of threading 
position about the axis of the drive shaft 104, 
the negative ?lm feeding mechanism in the 
main casing and the positive ?lm feeding 
mechanism are maintained in predetermined 
timed relationship during the swinging move 
ment of the housing 101 to threading posi 
tion and back again to normal position. 
The negative ?lm feeding means ‘is de 

scribed in the claims as “multiple-speed” in 
contradistinction to the single step feed of the 
positives. ' ' 

I claim: . 

1. The method of making complemental 
cinematographic ?lms which comprises feed 

65 ing a plurality of positive ?lms along later 
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ally o?'set paths in which surfaces of said 
?lms are parallel to a common plane, feeding 
a single negative ?lm in a path in which it 
moves parallel to said ?rst mentioned paths 
but-in different directions in the respective 
paths, and concomitantly forming comple 
mental series of images on the positive ?lms 
in said ?rst paths. 

2. The method of printing from a multi 
plex cinematographic negative ?lm bearing 
plural series of complemental images upon 
different positive ?lms, which comprises in 
termittently feeding the positive ?lms paral— 
lel with each other at a predetermined rate, 
intermittently feeding the multiplex nega 
tive ?lm at a multiple of said rate successively 
in parallelism with the parallel portions of 
said positive ?lms in the same direction as 
one positive ?lm and'in the opposite direction 
to the other, and concomitantly printing the 
complemental series on the different ?lms re 
spectively. 

3. The method of printing from a multi 
plex ?lm having complemental images in re 
versed relation to each other which comprises 
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feeding parallel positive ?lms in the same di- I 
rection, successively feeding the multiplex 
negative ?lm in printing relation to said posi 
tive ?lms with the printing images oriented 
in the same direction, and concomitantly 
printing the complemental images on said 
positive ?lms respectively. 

4. Thevmethod of making complemental 
cinematographic ?lms which comprises the 
step of concomitantly printing complemental 
series of images on separate ?lms respectively 
from one ?lm having a plurality of com-ple 
mental series and moving at the printing 
spaces in the same direction as one of said 
?rst mentioned ?lms and in the opposite di 
rection to ‘the other, said ?rst mentioned ?lms 
traveling in the same directions at said print 
ing spaces. 

5. The method of making complemental 
cinematographic ?lms which comprises the 
step of concomitantly printing complemental 
series of images on separate positive ?lms 
moving inparallel laterally o?'set paths re 
spectively from a single negative ?lm bearing 
a plurality of complemental series and having 
portions parallel to said paths, the relative 
directions of motion of the positive and nega 
tive ?lms in said parallel paths being respec 
tively opposite in the different paths. 

6. In a cinematographic apparatus, a plu 
rality of light windows arranged side by side, 
means for feeding separate positive ?lm 
strips past said light windows in parallel 
laterally offset paths including positive ?lm 
feeding means at the same side of a line pass 
ing through both light windows, and se a 
rate negative ?lm feeding means arrange at 
opposite sides of said line. _ . 

r. In a cinematographic apparatus a. plu 
rality of light windows arranged side by side, 
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