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UNITED STATES

1,863,657

PATENT OFFICE

ALBERT S. HOWELL, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE BELL & HOWELL COM-
PANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINGIS

PHOTOGRA?HIC PRINTING MACHINE

\Application filed June 20,

My invention relates particularly to mo-
" tion picture film printing machines of the
optical type involving the spacing of the
negative and positive films and the interpost-
tion of a photographic lens therehetween, al-
though certain features thereof are not limit-
ed to this type alone.
The invention has for its general object
the provision of an efficient and conveniently

i confrolled photographic printing machine

with a view toward the production of prints
of excellent quality and particularly with 2
view toward the printing from the. conven-
tional 35 mm. film upon the conventional 16

25 mm. film.

c~

i

or
P

‘With this object in view my invention con-’

sists in certain features of novelty in the con-
struction, combination, and arrangement of
parts by which the said object and certain
other objects, hereinafter appearing, are ef-
fected, ail as fully described with reference to
the accompanying drawings and more par-
ticularly pointed out in the appended claims.
 Inthesaid drawings— )
i Tigure 1 is a front elevation of an optical
reduction printer embodying my invention

- and having parts removed and broken away;

Figure 2 1s a rear elevation of the same;
Figure 3 is an end elevation of the same;
Figure 4 is a diagram of the electrical cir-
cuits embodied in the machine;
" Figure 5 is an end elevation of the control

indicating device, hereinafter described, with

... parts broken away; ‘

. Figure 6 is a partial enlarged top plan view
‘of the machine with parts removed, broken
away and in section; »

Figure 7 is an enlarged partial section on

-« the line 7—T7.of Figure 6;

Figure 8 is'an enlarged partial section on

. the line 8—8 of Figure 6;

Figure 9 is a diagrammatic view showing
the timed relation of various instrumentali-

¢ ties of the machine;

1,3

Figure 10 is an enlarged partial section on
the line 10—10 of Figure 3;

Figure 11 is a partial section on the line
11—11 of Figure 10;

Figure 12 is a partial front elevation of

1927. Serial No. 200,163,

the machine with parts broken away, removed
and in section;

Figure 13 is a similar view of a portion of
the machine showing the parts in positions
different from those in which they are shown
in Figure 12;

Figure 14 is an enlarged partial sectional
view on the line 14—14 of Figure 6;

Figure 15 is an enlarged partial sectional
view on the line 15—15 of Figure 14;

Figure 16 is a fragmentary rear view of
portion of the mechanism;

Figure 17 is a sectional view on the line
17—17 of Figure 16;

Figure 18 is a partial section on the line
18—18 of Figure 16;

Figure 19 is a partial view of the mecha-
nism shown in Figure 17 and looking to the
right therein and with a part broken away;

igure 20 is a sectional view substantially
on the line 20—20 of Figure 12;

Figure 21 is a partial enlarged sectional
view on the line 21—21 of Figure 15;

Figure 22 is an enlarged intermediate view
substantially on the line 22—22 of Figure 6;

Figure 23 is a partial view similar to
Figure 22 showing a part broken away and
showing the parts in different positions from
those in which they are shown in Figure 22;

Figure 24 is an enlarged intermediate view
substantially on the line 22—22 of Figure 6
but looking in a direction opposite that in-
dicated by the arrows of this line; =

_Figure 25 is a partial condensed sectional
view substantially on the line 25—25 of Fig-
ure 1; .

- Figure 26 is an enlarged partial section on
the line 2626 of Figure 2;

_Figure 27 is an enlarged partial sectional
view on the line 27—27 of Figure 12;

Figure 28 is an enlarged fragmentary

&

front elevation of a portion of the positive

film guide of the machine and related parts,
hereinafter described, with a part broken
away;

Figure 29 is an enlarged fragmentary front
elevation of the positive film guide of the
machine and related parts, hereinafter de-

_ scribed, with parts broken away;

i
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Figure 30 is an enlarged isometric projec- :
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2

tion of one of the parts shown in Figure 28,
hereinafter described ;

Figure 31 is an end elevation of the photo-
graphic lens supporting structure of the ma-
chine, hereinafter described ; ‘

-+ Figure 32 is a front elevation of the struc-
ture shown in. Figure 30 with parts broken
away, removed and in section; ,

“Figure 33 is an end elevation of a part of
the lens carrying structure, hereinafter de-
scribed ;

Figure 34 is a top plan view of a portion of
the lens carrying structure, hereinafter de-
scribed, with a part removed.

Like characters of reference indicate like
parts in the various views. )

Referring to the drawings, 1 designates
supporting pedestal on the upper end of
which a composite or assembled frame 2 is
pivotally mounted for angular movement in
a horizontal plane. See Figures 1, 2, 3, and
12. This frame is extended endwise of the
machine in one direction at the lower por-
tion thereof and mounted on this extended

. portion is an enclosed rheostat 3 of usual de-

45

50

55

60

sign which is manually adjustable by means
of an exterior knob 4 provided with a point-
er 5 cooperating with a stationary scale 6
for indicating the adjustment of the rheo-
stat. See Figure 6. :

An upper portion of the frame 2 forms
a light tight vertical lamp chamber 7 within
which is mounted, by means of a suitable
socket 8 forming the lower end of the lamp
chamber and removably secured thereto, an
incandescent electric lamp 9 of suitable de-
sign which provides the printing light. See
Figures 1, 2, and 6.

Another upper portion of the frame forms
a cylindrical motor casing 11 which is_dis-
posed in parallelism with the focal axis of

‘the machine alongside the lamp chamber and

at the rear thereof, and mounted within this
motor casing, with its shaft 12 disposed in
parallelism with the focal axis of the ma-
chine, is an electric motor 13 for driving

. the machine. See Figures 3 and 6. The otiter
end of the motor casing is extended, and dis--

posed within this end portion is a centrifu-
gal speed governor consisting as follows.
See Figures 10 and 11. A disklike friction
member 14 is carried with and is rotatably
fixed with the outwardly extending end of
the motor shaft 12 and is axially movable
with respect thereto. This friction member
is engageable with a non-rotatable friction
member 15 which is carried for adjustment
axially of the motor shaft on a removable
cap 16 forming the outer end of the motor
casing 11 and connected for manual adjust-
ment with a manually operable member 17
on the exterior of the cap in a manner un-
necessary to be described. Axial position-
ing of the friction member 14 is controlled
by weighted levers 18, rotatably fixed with

‘gaging and disengaging movement.

1,863,657

the motor shaft and pivotally mounted for

movement radially thereof and connected
with the friction member 14 to operate the
same against the friction member 15, and a
spring 19 yieldably urging the friction mem-
ber 14 away from the friction member 15.
The centrifugal force exerted upon the
weighted levers 18 engages the friction mem-
ber 14 against the friction member 15 with
varying pressure whereby the speed of the
motor shaft is uniformly controlled, adjust-
ment of the speed of the motor being af-
forded by axial adjustment of the friction
member 15,

The part of the upper portion of the frame
2 adjacent the inner end of the motor forms
an enclosure within which is rotatably
mounted a cam shaft 21 which is disposed in
parallelism with the focal axis of the ma-
chine. See Figures 6, 15, and 20. The shaft
21 is provided adjacent the inner end there-
of with a cam disk 22 on the face of which,
corresponding with the adjacent end of this
shaft, are positive clutch teeth 23. A hub 24
is mounted on the adjacent end of the shaft
21 for axial movement with respect thereto
and is rotatably fixed with the shaft by
means of an axially extending pin 25 secured

on the cam disk 22 and slidably engaged in a

corresponding bore in the hub. See F igure
15. A spur gear 26 is mounted on the hub 24
for rotation with respect thereto and is axial-
ly fixed therewith, and is provided with
clutch teeth 27 engageable with the clutch
teeth 23, thus providing a positive driving
clutch for driving the machine. A spring 28
operates between the hub 24 and the shaft 21
to yieldably urge the gear 26 in the direc-
tion to engage the clutch, and the hub 24 is
axially movable to move the gear 26 for en-
gagement and disengagement of the clutch.
A spur gear pinion 29 is secured on the inner
end of the motor shaft 12 and meshes with
the gear 26 for driving the machine through
the aforementioned clutch, the gear 26 being
slidable along the pinion 29 for clutch en.
The
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motor drive above referred to is fully de- -~

scribed and claimed in my U. S. Patent No.
1,509.555, granted September 23, 1924, for
improvement in electric motor drive and con-
trol means for motion picture machines and
the like, and requires no further description
for present purposes. ‘
The lamp chamber 7 is light confining and
is provided at its lower portion with an air
inlet opening 81 and at its upper end with an
air outlet opening 32, and a forced air draft
is maintained through the lamp chamber
during operation of the machine in the fol-
lowing manner. See Figure 6. Air im-

pelling vanes 83 within the motor casing 11

115

120

125

are spaced about the axis of the motor 18 and
are disposed intermediate the frietion mem- _

ber 14 and the motor 13 and are secured to the
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friction member 14 for rotation with the
motor shaft. See Figures 10 and 11. The
intermediate portion of the motor casing 11
between the vanes 33 and the motor 13 is
provided with openings 84, see Figures 2 and
6. which communicate with the portion of

‘the motor casing occupied by the vanes

through openings in a spider 35 carrying a
bearing 36 of the motor shaft 12. The motor
casing 11 is provided with an outlet opening
37 overlying the vanes 33, and this outlet
opening communicates with the inlet open-
ing 31 of the lamp chamber through an an-
oular enclosed light trapping air passage 38.
See Figures 6,10, and 11. A second angular
enclosed light trapping air passage 39 com-
municates at one end with the outlet opening
39 of the lamp chamber and extends abont the
cylindrical motor- casing 11 and communi-
cates at its other end with the atmosphere.
See Figures 2, 3, and 6.  When the motor 13
is operating the air impelling vanes 33 draw
air through the openings 34 of the motor cas-
ing and force it into the lamp chamber

5 through the opening 87 of the motor casing,

through the passage 88 and into the lamp
chamber 7 through the inlet opening 31
thereof. The air thus entering the lamp

chamber is forced upwardly therein and is

then exhausted into the atmosphere through
the outlet opening 82 of the lamp chamber
and the passage 39, the passages 38 and 39
trapping light from the lamp chamber. Thus
the lamp chamber 7 and the lamp 9 therein
are prevented from becoming overheated, the
arrangement affording a compact design
well adapted to the general structure shown.

The filament of the lamp 9 is centered with
the focal axis of the machine, and the lamp
chamber 7 is provided with a light opening,
also alined with the focal axis of the machine,
across which is disposed a light diffusing ele-
ment in the form of a ground glass 41 which
is carried in a mounting 42 mounted in a
transverse slide on the frame 2 for removal
of the ground plass for accessibility. See
Tigures 6,14, and 15. The frame 2 has a ver-
tical transverse wall 43, in front of the light
opening of the lamp chamber, which is aver-
tured at the focal axis of the machine, and an

“optical condenser 44 is disposed in this open-

ing in alinement with said focal axis for co-
operation with the lamp and ground glass 41

"to effect a printing light, the condenser 44

being carried in a mounting 45 mounted in a

. transverse slide on the frame 2 for accessi-

40

bility. .

A second frame 46 is mounted on the frame
2 for vertical adjustment with respect to the
frame 2 in the following manner. The wall
43 and the mechanism enclosing portion of
the frame 2 form an angle and the frame 46

.is angled correspondingly and engages the

- angle of the frame 2 for vertical sliding move-

ment with respect thereto, retaining nlates 47

3
and adjustable bearing blocks 48 secured on
the frame 2 and slidably engaged by the
frame 46 retaining this frame in said angle
of the frame 2. Pivotally mounted on the

frame 2 is a horizontally disposed shaft 49
which is operatively connected with the frame

46 by an eccentric 51 on the shaft engaging -

a.connecting link 52 which is pivotally con-
nected with the frame 46, whereby angular
adjustment of the shaft effects vertical ad-
justment of the frame 46 with respect to the
frame 2. See Figures 1, 14, 20, and 22. A
lever 53 is secured on the shaft 49 and is pro-
vided with a handle 54 for manual operation.
An indexed segment 55 is mounted on the
frame 2 and cooperates with the lever 53 to
indicate adjustment of the frame 46 with re-
spect to the frame 2, there being provided
means, unnecessary to be described, operat-
ing between the segment 55 and the lever 53
for releasably securing the shaft 49 in any
adjusted position for correspondingly posi-
tioning the frame 46 with respect to the
frame 2. :

The transverse wall of the frame 46 is aper-
tured corresponding with the focal axis of the
machine, and carried with the frame 46 is a
vertically extending intermittent negative
film feed guide including film face guide
members 56 and 57 provided with light aper-
tures 58 corresponding with the focal axis
of the machine, the face guide member 56
being secured against the outer face of the
transverse wall of the frame 46 and the face
guide member 57 being mounted for move-
ment to and away from the guide member 56
in a manner hereinafter described. See Fig-
ures 14 and 15, »

Intermittent film feeding mechanism is
provided for intermittently feeding a nega-
tive film 59 in the aforementioned guide and
this mechanism consists as follows. See Fig-
ures 12, 15, and 22. Secured on the frame 2
is a pair of alined vertically spaced studs 61

disposed in diametrically opposite relation.
‘with the cam shaft 21, and mounted on the .

80

85

30

ioe

105

110

studs 61 for pivotal movement and movement .

longitudinally thereof is a shuttle 62 pro-
vided with a transverse opening 63 through

which the cam shaft 21 extends. A radial.

cam 64 fast on the shaft 21 engages opposite
horizontal edges of the opening 63 of the
shuttle to effect vertical reciprocating or film
feed and retuzn movement of the shuttle with
rotation of the shaft 21, and a face cam 65
on the cam disk 22 engages projections 66,
spaced in diametrically opposite relation with
respect to the studs 61, on the shuttle to ef-
fect film engaging and disengaging move-
ment of the shuttle. The shuttle 62 is pro-
vided with a toothed excension 67 engageable

115

120

with usual perforations of the film 59 in the . -

negative film guide for intermittently feeding
the.film therein in a usual manner, the cams 64
and 65 being properly t:med for this purpese.

130
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It ‘will be observed that the intermittent
film feeding mechanism just described is car-
ried by the frame 2 and that the cooperating
negative film guide is carried by the frame
46, so that adjustment of the frame 46 with
respect to the frame 2 longitudinally of the
film guide, as hereinbefore described, varies
the relation of the aperture of the film guide
longitudinally of the guide with respect to
the - intermittent feeding mechanism, thus
providing for “framing” in a simple and ef-
fective manner. L

Disposed in the angle of the frame 46 is
a tubular light enclosing member 68 disposed
substantially coaxial with'the focal axis of
the machine, and this member is mounted on
the frame 46 for movement with respect
thereto longitudinally of the focal axis of the
machine by means of suitable anti-friction
bearings 69. See Figures 14, 15, and 20.

The end of member 68 adjacent the lamp .

chamber 7 is extended vertically, and the
face guide member 57 is secured on this end
of the member 68 for movement therewith to
and away from the face guide member 56
secured on the frame 46 to open-and close the
guide, and movement of the member 68 with
respect to the frame 46 is controlled as fol-
lows. See Figures 14 to 19 inclusive. A
slide block 71 is mounted on the member 68
for movement with respect thereto parallel
with the movement of the member 68 with
respect to the frame 46, engageable shoulders
72 on the member 68 and block 71 providing
stop means limiting the movement of the
block with respect to the member 68 in the
direction of guide opening movement of the
meniber 68. See Figure 17. The block 71
is bored longitudinally of the movement
thereof and inwardly from, the end thereof
Dearest the negative film guide, and mounted
for sliding mevement in this bore is a plung-
spring 74 in the bore of the block
71 yieldably urges the plunger 73 in the direc-
tion of guide closing movement of the mem-
ber 68 and the plunger engages the member
68 to yieldably urge the same with respect to
this direction. A manually
operated lever 75 is pivotally mounted on the
frame 46 on an axis transverse to the focal

axis of the machine and is connected with

the block 71 by means of a toggle link device
76, whereby guide opening and closing move-
ment of the block 71 and the member 68 is
effected by opposite pivotal movements of
the lever 75, guide closing movement of the
member 68 being effected through the resil-
ient means including the spring 74 and guide
opening movement of the member 68 being
effected through engagement of the shoulders
72 of the block 71 and member 68, The mem-
ber 68 is locked in closed guide position by
operating the toggle link device over center
against a stop formation 77 on the frame 46,
See Figures 14 and 16. '

1,868,857

In order that the film in the negative film
guide may be released during intermittent
movement thereof the following mechanism
is provided. A second block 78 is mounted
on the member 68 for adjustment with re-
spect thereto parallel to the movement of the
member 68, and an adjustment screw 79 ex-
tending longitudinally of the movement of
the member 68 is screwthreaded on the mem.-
ber 68 and is provided with a groove 81 en-
gaged in a yoke formation 82 of the block
78 for adjustably positioning this block with
respect to the member 68. A roller 83 is
rotatably mounted on the block 78, and an
axial cam 84 fast on the cam shaft 21 is en-
gaged by the roller 83 when the member 68
1s in closed guide position to operate the mem-
ber 68 against the spring 74 to release the film
59 in the negative film guide during inter-
mittent movement thereof, the cam 84 being
suitably timed with the cams 64 and 65 for
this purpose.  The simplicity and effective-
ness of this arrangement is apparent, and it
will be observed that the mechanism for in-

termittently releasing the film in the guide ©

does not interfere with or require additional
manual manipulation for opening ‘and clos-
ing the guide. '

A ruby glass light shutter 85 is pivotally
mounted within the frame 2 for movement
into and out of position between the ground
glass 41 and the condenser 44 to interrupt
the printing light to the aperture. of the
negative film guide.. See Figures 14 to 17,
19 and 24. This shutter is controlled in the
following manner to interrupt the printing
light when the negative film guide is open
for preventing the egress of printing light
from the opened guide with a view toward
dark rooni operation of the machine. A rod
86 is carried for longitudinal movement on
the frame 2, and this rod is provided with a
cam 87 cooperating with a cam engaging for-
mation 88 on the shutter 85 to operate the
shutter into position to interrupt the print-
ing light to the aforémentioned film guide
when the rod 86 is moved in the direction
of guide closing movement of the member 68,
the shutter moving out of printing light in-
terrupting position under the influence of
gravity when the rod 86 and cam 87 are
moved in the opposite direction. The lever
75 is pivotally mounted on the frame 2 by

means of a shaft 89 on one end of which .

the lever is secured and which extends
through and is journaled in a bore of the
frame. See Figures 16, 17,and 19. A radi-
ally extending pin 91 is secured on the op--
posite end of the shaft 89 and a lever 92 is
journaled on this shaft between the frame 2
and the pin 91, a coiled compression spring
93 encircling the shaft between the lever 99
and the frame 2 and yieldably urging the
lever 92 against the pin 91. The outer end
of the lever 92 is connected with the rod 86
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for operating the same by means of a grooved
collar and pin connection 94 so that pivotal
movement of this lever effects operation of
the shutter 85. A spring pressed friction
device 95 on the frame 2 engages the, rod
86 to retard operation of the rod, and a
stop collar 96 is secured on the rod 86 for

engagement with the frame 2 to limit move-

ment of the rod in the direction by which it
operates the shutter 85 into printing light

. interrupting position. ‘The end of the hub of

the lever 92 engaging the pin 91 is provided

~ with a notch 97 releasably engageable with

15

‘ ate the shutter is as follows.

20

the pin for operating the lever 92 to actuate
the shutter 85 and the arrangement to actu-

mechanism is shown in closed film guide posi-
tion with the toggle link device 76 in locked
position against the stop 77. 1In this posi-
tion of the manipulating lever 75 and the

- shaft 89 the pin 91 is operatively engaged

in the notch 97 of the lever 92 by reason of

" the spring 93, the shutter 85 being out of its

25

printing light interrupting position. Initial
film guide opening movement of the lever 75
moves the toggle link device over center to
unlock, and the pin 91 engaged in the notch

. 97 operates the lever 92 to actuate the rod 86
- and cam 87 thereof to move the shutter 85
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into printing light interrupting position,
this action taking place before actual opening
of the negative film guide. At the time when
the shutter 85 is in printing light interrupt-
ing position the collar 96 engages the frame
2 to prevent further. movement of the rod
86 in the same direction. Further guide
opening movement of the lever 75 effects
opening of the guide, and further movement
of the lever 92 being prevented, the pin 91
disengages from the notch 97 by movement

of the lever 92 along the shaft 89 against.

the spring 93 to permit the further guide
opening movement of the lever 75, the pin
moving with respect to the lever 92 durifig
this movement of the lever 75. Upon move-
ment of the lever 75 from opened guide posi-
tion to close the guide, the lever 92 is not
actuated by reason of the brake device 95
until the pin 91 re-engages the notch 97 after
which the lever 92 is actuated to operate the
rod 86 to move the shutter 85 out of printing
light interrupting position, the shutter being

- so moved after the guide is closed and dur-
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“the shutter 85 and the

ing final ‘guide closing or locking movement
of the lever 75. Thus it will be observed that
ide are controlled
by one manually controlled member and that
the shutter is moved to printing light inter-
rupting position before the guide is opened
and out of this position after the guide is
closed. : . :

Constant feed film sprockets 101 are spaced
above and below the tubular member 68 in
film feeding alignment with the negative tilm
guide, snd these sprockets are mounted on the

As shown the.

outer ends of spindles 102 which are jour-
naled in bushings 103 secured in bores of the
frame 2. See Figures 1, 14, and 20. A ver-
tical shaft 104 is rotatably mounted within
the frame 2 and is driven from the cam shaft
21 by spiral gearing 105. See Figures 12, 15,
and 20. The shaft 104 is connected for driv-
ing the sprocket spindles 102 by means of
spiral gearing. 106, the arrangement being
such that the’sprockets are driven in corre-
spondence with the intermittent feeding of
the film in the negative guide for feeding the
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film to and from the guide. In the operation

of the machine the negative film 59 is fed

from an upwardly disposed film spool 107
-over an upper guide roller 108 to the upper

e 1. From the
upper film sprocket the film leads to the
upper.end of the negative film guide in the
form of a compensating loop. . From the
lower end of this guide the film leads to the

film sprocket 101. See Figur

80

lower film sprocket 101 in the form of a

compensating loop, and from this sprocket it
leads over a lower guide roller 108 on to a
downwardly disposed film spool 107 which
is driven from the lower sprocket spindle by
a belt and pulley driving device 109 to rewind
the film, this device being adapted to slip to
compensate for different diameters of the roll
of film on this spool.” See Figure 2. The film
is retained on the film sprockets by means of
releasable film retaining roller devices 110.
See Figures 1, 14, and 20.

The upper sprocket spindle 102 is axially

bored, and extending through the bore of this
spindle is a longitudinally movable rod 11].

See Figures 14 and 20. The outer end of this’

rod is turned at right angles to the main por-
tion thereof and has a roller 112 mounted
thereon which is engageable with the outer
edge of the negative film 59 on the sprocket.

A normally open electric switch 113 of the.

95

169

105

sgring blade breaker type is mounted within
t

o frame 2 adjacent the inner end of the rod
111 and is associated with the inner end of
this rod to be closed with inward movement
of the rod. A flat spring 114 hag one end se-

cured stationarily with the switch 113 and

engages a transverse groove 115 on the rod
111 inwardly beyond the inner end of the
associated spindle 102 to urge the rod inward-
1v to close the switch 113 and to prevent rota-
tion of the rod. The spring 114 yieldably
urges the rod 111 in the direction to engage

-the roller 112 with the outer edge of the film

59 on the upper sprocket 101, and this engage-
ment normally maintains the rod in an outer
position with the switch 113 opened. The

.outer edge of the film 59 is provided with

notches 116 spaced therealong in correspond-

. ence with adjustments, such as printing light

variations, to be made during the printing
operation, and upon the roller 112 encounter-
ing each notch, the spring 114 operates the
rod 111 inwardly to close the switch 113, the

110
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switch being again opened as the roller dis-

- engages from the engaged notch and again

engages the normal edge of the film.
-The switch 113 as controlled by the notched

- negative film 59 is utilized for stopping.op-

eration of the printing operation for ad-
Justment of the printing light and for in-

. dicating the adjustment of the printing light .

" in the following manner. As hereinbefore

10

18

20

30

described the positive driving clutch consist-
ing of the clutch teeth 23 and 27 is engageable

‘and disengageable by axial movement of the

hub 24, the spring 28 yieldably urging the
clutch into engagement and normally main-
taining it so engaged. See Figures 12 and

15. Formed on the outer end of the hub:

member 24, which is rotatably fixed with the
driven element of the clutch, i. e. the clutch
teeth 23 on the cam disk 22, is an axial seg-
ment cam 117. Mounted for longitudinal

" movement radially of the hub member 24 is

a vertically disposed bar 118 movable into
and out of the path of the cam 117. See Fig-
ures 12, 13, and 24.. A spring 119 yieldably
urges the bar 118 downwardly into the pat.

of the cam 117 and when in this position, see
Figure 18, the cam 117 engages the same and

reacting thereagainst disengages the clutch.

with angular movement of the driven clutch
member by axially moving the hub member
24 and with it the gear 26 and the clutch teeth
27, forming the driving member of the clutch,

* to disengage the clutch against the influence

i trigger member 121 pivotally mounted on the

of the spring 28. 'When the bar 118 is moved
upwardly out. of engagement with the cam
117 the spring 28 engages the clutch. A

" frame 2 normally maintains the bar 118 in an

50
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upper position out of the path of the cam 117
and against the influence -of the spring 119

by releasable engagement with a notch 122

in the bar, a spring plunger device 123 yield-
ably urging the trigger member against the
bar. See Figure 24. Mounted on the frame
2 above the trigger member 121 is an electro-
magnetic solenoid 124 within which is slid-
ably mounted an armature 125 yieldably
urged upwardly by a spring 126. A rod 127
is secured with the armafure and extends
downwardly therefrom in overlying relation
with the trigger member 121, so that when
the solenoid 1s energized the armature 125 is
drawn downwardly against the influence of

~the spring 126 which causes the rod 127 to

strike the trigger member 121 and move the
same against the influence of the spring de-
vice 123 out of engagement with the notch
122 of the bar 118 whereupon the-spring 119
moves the bar downwardly into the path of
the cam 117 to disengage the driving clutch.
After disengagement of the driving clutch
the clutch is re-engaged by manually operat-

ing a spring push button device 128 provided.
with a cam formation 129 engageable with

a similar cam formation 131 on the bar 118 to
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raise this bar to re-engage the trigger mem-
ber with the notch 122 of the bar. A second
manually operated push button device 132 is
operable on the trigger member 121 to dis-
engage the same from the notch 122 of the
bqi‘1118 for disengaging the driving clutch at
will.

Means for quickly stopping the film oper-
ating mechanism, and. preferably for stop-
ping it at a predetermined position in its
cycle, upon disengagement of the driving
clutch is provided and will now be described.
Mounted for vertical movement below the
cam disk 22 is a block 138 movable into and
out of frictional engagement with the periph-
eral surface of this cam disk, See Figures
12,18,22,and 28. Mounted in a vertical bore
of the block 133 for vertical movement with
respect thereto is a plunger 184. The upper
end of this plunger is reduced and the upper
end of the bore of the block is correspond-
ingly reduced to provide opposing shoulders
135 limiting upward movement of the plung-
er with respect to the block. A spring 136 is
disposed in the bore of the block 133 below
the plunger 134 and is arranged between the
plunger and a screw 187 screwthreaded into
the bottom of the bore of the block to yield-

.ably urge the plunger upwardly with respect

to the block which movement is limited by

70

(]

80

85

Qv

05

the shoulders 135. See Figure 13. Normal-

ly the block 133 is so positioned that neither
the block nor the upper end of the plunger
134, which normally projects above the block,
are engaged with the peripheral surface of
the cam disk 22. See Figure 12. A lever 138
is pivotally mounted on an axis transverse to
and immediately below the gear 26 and is

100

connected with the block 133 for operating the -

block 133 and plunger 134 vertically into
and out of engagement with the peripheral
surface of the cam disk 22. The lever 138

is pivotally carried and the block 133 is car-

ried for relative vertical movement on a

mounting member 139 which is mounted on-

the frame 2 for vertical adjustment by means
of a suitable adjusting device 141. A plung-
er 142 is mounted for longitudinal movement
in a vertical bore of the mounting member for
longitudinal movement in a vertical of the

‘mounting member 139 and is yieldably urged

upwardly by a spring 143 in this bore and -

110

115

terposed between the lower end of the plunger -

and an-adjusting screw 144 screwthreaded
into the lower end of the bore of the member
189. The plunger 142 is directly below the

axis of the lever 188 and under the influence

of the spring 143 the upper end of the plunger
engages a chordal surface on the lever 138 to
yieldably urged the lever into a position in
which the block 133 and the plunger 134 are
out of engagement with the periphery of the
cam disk 22, as shown in Figure 12. The
main portion of the lever 138 extends up-

wardly from the axis thereof for engagement ¢
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‘with the hub member 24 for operaﬁon of this

lever with axial clutch disengaging move-

- ment of the hub member to move the block 133

and the plunger 134 upwardly into engage-
ment with the peripheral surface of the cam
disk 22, which constitutes a friction surface,

for stopping the driven member of the driv-

.- ing clutch and consequently the film operat-

10

ing mechanism of the machine. The periph-
ery of the cam disk 22 is provided with a

,notch 145 which is engaged by the plunger
134 to stop the film operating mechanism at

~ a predetermined position in its cycle, as here-

15

inafter described, the spring 136 permitting
retraction of the plunger into the bore of the

block 133 to permit the block to engage fric-

tionally the peripheral surface of the cam

" disk 22 when the notch 145 is not registered

- with the plunger 134. Thus is provided fric-

20
. stopping rotation of the driven member of the-

tion brake means and positive stop means for

driving clutch and the film operating mecha-
nism - with obvious advantage. When the

- hub member 24 is moved axially to engage

- driving clutch when the film operating mech-

1

the driving clutch the spring 143 operating

.through the plunger 142 operates the lever

138 to move the block 133 and plunger 134

"out of engagement with the cam disk 22 for

the driving thereof by engagement of the
driving clutch. - . .
It will be observed that by disengaging the

anism is stopped the driving tendency of the
motor is terminated so that only the momen-
tum of the film operating mechanism need
be overcome in stopping the same, thus re-

. ducing the strain on the stop mechanism.

The cooperation of the friction brake and the

- positive stop means provides for quick stop-

40

page without recoil and reduces the strain of

stoppage on the positive stop means.
The solenoid 124 is connected in circuit

- with the breaker switch 113 so that while the

-850

roller 112 is engaged with a normal or un-

_notched portion of the negative film 59 the

solenoid is not energized whereby operation
of the film operating mechanism is permitted.

When, however, the roller 112 engages in & -

notch 116 of the negative film the switch 113
is closed, as hereinbefore described, which re-
sults in energizing the solenoid 124 with con-
sequent disengagement of the driving clutch

" and functioning of the stop mechanism as

55

-ing light, is made, anc
operating mechanism is then resumed by

hereinbefore described, When the film op-

", erating mechanism is so stopped any desired

adjustment, such as adjustment of the print-
d operation of the film

pushing the spring push button device 128
which effects release ‘of the stop means, en-
gagement of the driving clutch, and reset-
ting the bar 118 under control of the trigger

121 preparatory to stoppage of the film op--

* erating mechanism -when the roller 112 en-
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counters another notch 116 in the negative
film 59. . - '

In order that the adjustments, to be made
at the stops so effected, may be conveniently
before the operator the following mechanism
is provided. See Figures1,3,and 5. An up-
wardly disposed bracket 146 is secured to and
extends from the frame 2 longitudinally of

70

the focal axis of the machine, and mounted on’

the outer end of this bracket is a card holder
147 adapted for the interchangeable mount-
ing thereon of a suitable index card 118. The
index card bears sequentially arranged in-
dicia thereori corresponding with the notched
negative film 59 with which it is used and
indicating the adjustments, such as the ad-
justments of the printing light, to be made at
the stops effected by the motched negative
film during printing therefrom. A vertical-
ly disposed longitudinally movable ratchet
bar 149 is carried with the card holder and
is provided with’ an indicator 151 which in
the movement of the ratchet bar separately
indicates the indicia on the index card on the
card holder. An electro-magnet 152 is mount-
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ed on the rear of the card holder and op- -

erates upon a pivotal escapement toothed ar-

mature 153, engaged with the teeth of the

‘ratchet bar 149, to operate the armature in

one direction, a spring 154 being provided to
operate the armature in the opposite direc-
tion.. Thus when the electro-magnet 152 is
energized and de-energized the armature
permits the ratchet bar to drop one tooth
whereby the indicator 151 is moved from one
indicium on the card to the next. The elec-
tro-magnet 152 is connected in circuit with
the switch 113 so that when the roller 112
encounters a notch 116 in the negative film

the armature 153 is actuated to .drop the °

ratchet bar one tooth to bring the indicator
151 in registry with the indicium on the
card 148 denoting the adjustment to be made

05

100

at the corresponding stop of the film operat-

ing mechanisin.

110

The electric circuit arrangement of the

machine is indicated in Figure 4. The lamp
9 is connected in series with the rheostat 3 and
is supplied from & source of direct current 155
controlled by a switch 156. The solenoid 124
and electro-magmnet 152, which are in circuit

.with the switch 113, the motor, and illumi-

nating lamps 157 on the machine are sup-

plied from a source of alternating current 158

controlled by a switch 159, N
‘The projection device above described co-

115
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operates with a photographic device spaced"

therefrom along the focal axis of the machine
for printing upon & positive film from the
negative film 59, and the photographic device
and the related parts will now be described.

125

The frame 46 is provided with a support

rail 161 which is disposed parallel with the
focal axis of the machine, and mounted on
this rail for independént adjustment there-

C
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along are two supports 162 and 163. See Fig-
ures 2 and 25. Rotatably mounted on the
frame 46 and extending in parallelism with
the support rail at the rear thereof is a pair
of screws 164, each of which is screwthreaded
through a screwthreaded bore 165 of a respec-

tive support 162 or 163 and passes through an”

unthreaded bore 166 of the other support,

whereby are provided adjustment screw de--

vices for independently adjusting the sup-
ports 162 and 163 along the support rail 161

-~and consequently along the focal axis of the

16

20

machine. Mounted on the outer support 162
is a light excluding enclosing casing 167
which is inclusive of a door 168 forming the
front of the casing for access thereinto and

a circular member 169 closing a correspond-

ing intermediately disposed opening on the
inner side of the casing and provided with
an extended bore 171 therethrough which is

* disposed adjacent the front of ‘the casing and
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is alined with the focal axis of the machine.

See Figures 1, 2, 12 and 27. 'The door 168

is suitably hinged to the casing 167 at its
outer side, and a spring latch device 172 at
the inner side of the door serves to releas-
ably secure the door in closed position on
the casing. ‘The circular member 169 is se-

. cured with the casing 167 in a usual manner

unnecessary to be described. ’

The enclosure of the intermediate portion
ofthe casing 167 is divided by a vertical par-
tition plate 178 disposed parallel to the front
opening of the casing and completing a film
chamber adjacent the door 168. See Figures
25 and 27. The circular member 169 is pro-
vided with a vertical transverse portion 174
spaced inwardly from the main portion
thereof and apertured coaxially with the bore
171 and extending across the aforementioned
film chamber. See Figures 25,27, and 29. ‘A

vertically disposed intermittent positive film-
-feed guide is associated with the portion 174

and includes a film face guide member 175
secured on the outer face of the portion 174
and a second film face guide member 176, the
guide member 175 being provided with a
light aperture 177 alined with the focal axis
of the machine, the bore of the portion 174,
and the bore 171 of the member 169 for ex-
posing an unexposed film 178 in this guide.
A carrier member 179 extends longitudinally
of the focal axis of the machine intermediate
the ends of the positive film guide. This car-
rier member is disposed on the outer side of

. the partition plate 178 and is mounted there-

on for movement longitudinally of the focal
axis of the machine by means of shouldered
studs 181 engaging slots 182 in the partition
plate and frictionally engaged therewith to
frictionally position the carrier member by
means of spring washers 183 on the studs be-
tween the heads thereof and the carrier mem-
ber. See Figure 27. The end of the member
179 adjacent the member 169.is vertically ex-
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tended and carries the film guide member 176
on this extended portion for movement there-

‘with into and out of film retaining relation

with the film guide member 175. The ends
of the guide member 176 are turned over the
corresponding ends of the vertically extended

portion of the member 179, as designated at’

184, and permit limited movement of this
guide member with respect to the member 179
along the focal axis of the machine. A stud
185 is secured on the intermediate portion
of the guide member 176 and extends longi-
tudinally of the focal axis of the machine
through a bore in the member 179. See Fig-
ures 28 and 29. A compression spring 186

_encircles the stud 185 between a shoulder 187

in the said bore of the member 179 and the
head of this stud and yieldably urges the
guide member 176 with respect to the member
179 in the direction of the guide member 175
this movement being limited by the turned
over ends 184 of the guide member 176.
When the member 179 is positioned in guide
closed position the spring 186 exerts a slight
pressure on the film 178 in the guide, ard
the door 168 is provided with an extension
188 which engages back of the carrier mera-
ber 179 to prevent the door being closed with

- the positive film guide open and to prevent

accidental movement of the member 179 out
of closed guide position while the door is
closed. See Figure 27.

Intermittent film feeding mechanism is
provided within the casing 167 for intermit-
tently feeding the unexposed or positive film
178 in the postitive film guide and this mecha-

nism consists as follows. See Figures 25 and.

27. Mounted on the member 169 and extend-
ing inwardly therefrom is a stud 191 disposed
in parallelism with the foeal axis of the ma-

chine, and rotatably mounted on this stud

is a bored cam shaft member 192.. Secured

on the member 169 is a pair of alined verti-

cally spaced studs 193 disposed in diametri-
cally opposite relation with respect to the cam
member 192, and mounted on the studs 193
for pivotal movement and movement longi-
tudinally thereof is a shuttle 194 provided
with a transverse opening 195 through which
the cam member 192 extends. A radial cam
196 fast on the cam member 192 engages op-
posite horizontal edges of the opening 195
of the shuttle 194 to effect vertical reciprocat-
ing or film feed and return movements of this

_shuttle with rotation of the cam member 192,

and a face cam 197 fast on the cam member
192 engages projections 198, spaced in dia-
metrically opposite relation with respect to

_the studs 193, on the shuttle to effect film

engaging and disengaging movement of the
shuttle. This shuttle 194 is provided with a
toothed extension 199 engageable with usual
perforations of the film 178 in the positive
film guide for intermittently feeding the film
therein in a usual manner, the cams 196 and.
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197 being properly timed for this purpose.
See Figure 25. A revolving segmental light
shutter 201 is secured on the cam member 192

in timed relation with the cams 196 and 197

and sweeps over the aperture 177 of the guide
member 175 in'a plane between the main
portion of. the member 169 and the portion
174 thereof to intermittently interrupt expo-
sure of the film 178 during intermittent move-

ment thereof effected by rotation of the cam

member 192. _ :

A pair of rotatable constant feed film
sprockets 201 are spaced vertically above and
below the carrier member 179 within the
casing 167 and in back of the positive film
guide, and are disposed in film feeding aline-
ment_ with this guide and- are movably
mounted and connected for movement with
the carrier member 179 into film retaining
relation with stationary film retaining mem-
bers 202 with film guide closing movement
of the member 179 and out of film retaining
relation with these -film retaining members
with film guide opening movement of said
carrier member, for purposes of lacing and
unlacing the film 178 on these sprockets, ina
manner unnecessary to be described, this

- ‘structure being fully described and claimed
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in my co-pending application for Letters
Patent, Serial No. 70,449, filed November 21,
1925, for improvement in motion picture
mechanism. ' 2 ’
The sprockets 201 are driven from and in
timed relation with the cam member 192 in
the following manner. See Figures 25 and
97. Journaled on and extending between the

plate 173 and the rear wall of the casing 167
is a transverse shaft 203 on the end of which -

adjacent the plate 173 is secured a gear pinion

) 204 which meshes with gear pinions 205 fast

on the inner ends of the sprockets 201. A
crown gear 206 is secured on the shaft 203

- and meshes with a gear pinion 207 fast on
" the cam member 192 whereby the sprockets

415
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nism.

901 are-driven in timed relation with the
associated intermittent film feeding mecha-

In the: operation of the machine the film
178 is fed from-a lower film spool 208 within
the aforementioned casing 167 around the
lower film sprocket 201, thence in the form of

~ a compensating loop to the lower end of the
- positive film guide, from the upper end of -

55

this guide in the form of another compensat-
ing loop to the upper sprocket 201 and around
it, and from there is wound upon an upper
film -spool 209. See Figure 1.. The upper
film spool 209 is driven to rewind the film

"178 by mesns of a slip driving device 211,

unnecessary to be-described, and a sprocket

-and chain driving device 212 which is driven

. from the shaft 203 through a pair of mesh-

' ing spur gears 218 one of

which is secured

on the shaft 203.. See Figures 2, 25, and 27.

It will be observed that the enclosure by the

v
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light excluding casing 167 of the positive
film 178 adapts the machine for daylight
operation, and daylight loading and unload-
ing with the use of usual daylight loading
film cartridges.

Images on the negative film at the aper-
ture of the negative film guide are projected
upon the unexposed film 178 at the aperture
of the positive film guide through-a usual
photographic lens 214 disposed between the
projection and extposure devices above de-
scribed, the film operating mechanism of the
projection and exposure devices being op-
erated in synchronism in a manner now to be
described. The filins 59 and 178 are operated
in opposite directions because of the image
reversal caused by the lens 214. : :

A shaft 215 is journaled in a bore of the
member 169 and is disposed in parallelism
with the focal axis of the machine and the
cam member 192, and has a spur gear 216

.Elounted on its inner end which meshes with

spur gear 217 of like size secured on the cam
member 192 for driving the cam member, the
shaft 215, by reason of the gears 216 and 217
being of equal size, making one revolution
to each revolution of the cam member 192.
See Figures 25 and 27. The shaft 215 is
substantially alined with the aforementioned
cam shaft 21. Disposed outwardly beyond
and adjacent the outer end of the shaft 21
and in alinement therewith is a short shaft
218 which is journaled in an exténsion bracket
219 secured on the frame 2. See Figures 2
and 6. A positive clutch member 221 is fast
on the end of the shaft 21 adjacent the shaft
219 and a complementary positive clutch
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member 222 is formed on the adjacent end -

of the shaft 218 for driving the same, and

-gh‘e shaft 218 is axially movable to engage

ind disengage the clutch member 222 with
the clutch member 221 for driving thé shaft
218 from the shaft 21 and for disengaging

the same therefrom. Axial movement of the -

clutch member 222 is controlled by a vertical
eccentric shaft 223 pivotally mounted on the
framé 2 and engaging a circumferential
groove 224 on this clutch member, angular
movement of the shaft 223 being manually
controlled by a transverse rack bar 225 slid-

ably’ mounted on the frame 2 and provided

116
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with a handle 226 at its front end for con-'

venient manipulation and meshing with a
gear segment 227 secured on the shaft 223.
See Figures 1, 12, 14, and 15. :

Disposed between the shafts 215 and 218,

and connecting the same for driving the shaft

120

215 from the shaft 218 is a shaft driving de- '

vice consisting of an axial slip shaft driving
device 228 of usual construction and a pair of
universal joint driving devices 229 of usual
construction connecting the slip driving de-
vice with the shafts.215 and-218, thus per-
mitting vertical adjustment of the frame 46

~with respect to the frame 2 and. permitting
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- the dimension of the individual
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10
adjustment of the exposure device longitu-
dinally of the focal axis of the machine by

adjusting the support 162 along the support

rail 161 as hereinbefore
ures 2, 12, and 27. : v

The machine shown is what is termed a
reduction printer, it being proportioned to
print from a larger negative film 59, say of a
width of 85 mm. on to a smaller positive
film 178, say of a width of 16 mm. Obviously
picture
spaces extending longitudinaily of these films
are in a like proportion. Consequently the
intermittent film feeding
erating the positive film 178 is of correspond-
ingly smaller proportions than that of the
intermittent film feeding mechanism for op-
erating the negative film 59 with the natural
result that the axis of the cam member 192
is closer to the focal axis of the machine

described. See Fig—,

‘than is the axis of the cam shaft 21, Tt will

be observed that the shaft driving device con-
sisting of the slip driving device 228 and the
universal joint driving devices 229 is directly
connected with the cam shaft 21 and that it
is indirectly connected with the. cam member

- 192 through the gears 216 and 217 whereby
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~ Figures 13 and 93 and

65

the aforementioned shaft driving device ex.
tends in substantial parallelism with the focal
axis of the machine and is spaced sufficient-
ly therefrom so as not to interfere with other
instrumentalities of the machine. .

~'The positive clutch comprising the clutch
members 221 and 222 makes cne revolution
to each revolution of the cam shaft 21 and
the cam member 192 which it is obvious make
one revolution to each cycle of their respec-
tive mechanisms, and this clutch is a single
position clutch by reason of the fact that the
clutch member 221 is provided with a wedge
shaped diametrical clutch groove 931 which
is engaged by a corresponding ly wedge
shaped diametrical clutch projection 232 on
the clutch member 222, so that engagement,
of this clutch automatically times the pro-
jection and exposure mechanisms. See Fig-
ures 6 and 7. o : :

The projection and exposure mechanisms
of the machine are so timed that both of the
films 59 and 178 are intermittently moved in
their respective guides while the gight shut-
ter 200 is in closed position, that is when the
shutter is disposed in front of the aperture
177 of the positive film guide member 175 to
interrupt the printing light on the positive
film 178 at this a erture, and it is in this
position that the afp

nisms whern the plunger 134 engages in the
notch 145 on the cam disk 22, as shown. in
heretofore described.
The timing of the cams 64 and 196 and the
light shutter 200 is shown in Figure 9, the
positions of these cams and the light shutter

mechanism for op- -

‘that no positive

orementioned stop mecha-
nism under the control of the notched nega-
tive film 59 stops the film operating mecha-
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being shown when the mechanism is stopped
by the aforementioned stop mechanism.

In order that the exposure mechanism may
be accurately stopped in shutter closed po-
sition, as indicated in Figure 9, when the
cluteh, comprising the clutch members 221

70

and 222, is disengaged, the clutch member -

222 is provided with a second clutch projec-

tion 233 extending radially thereof which .

is engageable in a slot 234 on the bracket
219 when the clutch member 222 is disen-
gaged from the clutch member 221. See Fig-
ures 6 and 8. : '

Thus the machine is stopped in shutter
closed position by the stop mechanism under
the control of the notched negative film 59 so
film 178 is spoiled during
such stoppage, and positive stoppage of the
exposure mechanism in shutter closed posi-
tion is assured to prevent spoilage of any por-
tion of the positive film upon disengagement

- of the driving clutch thereof comprising the

clutch members 221 and 222, disengagement
of this clutch permitting the operation of the
projection mechanism independently of the
exposure mechanism, as where it is desired
to omit printing of a portion of the negative
film 59 upon the positive film 178. :

As hereinbefore described the film 59 in
the negative film guide is released during
intermittent movement thereof in this guide
by reason of the
the roller 83 to intermittently operate the
tubular meniber 68 and with it the guide
member 57 against the influence of the spring
74 sway from the guide member 56.

In order that the positive film 178 in the
positive film
mittent movément thereof in this guide by
the same mechanism by which the negative
film 59 is so released in tﬁe negative film guide

the following mechanism is provided. The .

outer dporti(m of the tubular member 68 is
provided at its outer end with a-downward

.extension 235, See Figul}'ﬁs 1,15,and 21. The
“lower portion of this ext
parallelism with the focal axis of the machine

ension is bored in

and. with the movement

of the member 68,
and slidably engaged in

this bore is a sport

rod 236, the end of which, outwardly beyond 1

the outer end of the member 68, is secured in
one end of the bore of a sleeve 237. A rod
238 is adjustably screw-threaded into the
other end of this sleeve and is secured in ad-
justed position thereon by a lock nut 239.
‘The rod 288 extends longitudinally of the
focal axis of the machine toward: the exXpo-
sure mechanism, and enters the enclosure of
the casing 167 tinrough a bore in which it is
slidably engaged. See Figures 1,25, and 27.
Referring to Figure 21, the extension 235 is

bored upwardly from its lower end on an -

78

80

85

20

95

cam 84 cooperating with

ioe

guide is released during inter- -

110

i2¢ .

axis intersecting that of the rod 936, and a -

ball 240 is disposed in this vertical bore above
this rod end is yieldably urged downwardly

120
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into a notch 241 on this rod bj means of a
compression spring 242 interposed between

- said ball and the upper end of said vertical

bore whereby the rod 236, the sleeve 237 and
the rod 238 are moved longitudinally with
movement of the tubular member 68 longi-
tudinally of the focal axis of the machine. A
screw 243 screwthreaded into the lower end

- of the vertical bore of the extension 235 en-

10

gages a flat surface 244 of the rod 236 to pre-
vent angular movement of this rod, the sleeve:

_ 237 and the rod 238. A member 245, formed

of flat spring metal, has its lower end secured
to the rear face of the lower portion of the
vertically extended portion of the carrier

" member 179 and has an upper portion 246

thereof rearwardly offset and engaged in a
lateral slot 247 formed in the rear end of
the hereinbefore described stud 185. See Fig-
ures 25, 28, 29, and 80.” Thus movement of
the upper portion of the member 245 away
from the guide member 175 effects similar

- movement of the guide member 176 against

tends - outwardly’ beyond the positive film

the influence of the aforementioned spring

186 to release the film 178 in the positive film

guide, release of the member 245 permitting
the guide member 176 to move in the opposite
direction under the influence of the spring
186 to exert a slight pressure on the film 178
in-the positive film guide. The member 245
is provided with a right angled lateral ex-
tension 248 adjacent its upper end which ex-

guide and then in the direction of the pro-
jection device.  Secured on the end of the rod
238 within the casing 167 is a laterally ex-

- tending finger 249 which lies in abutting rela-

.40

tion with the end of the extension 248 of
the member 245, whereby when the rod 238
is moved in the corresponding direction the
guide member 176 is moved against the in-

- fluence of the spring 186 to release the film
* . 178 in the positive film guide. ‘The move-

45

50

- ‘whereby the cam 84 operating upon the roller
55-

* films therein during intermittent movement
‘thereof with obvious advantage.

80

‘negative film 59,in the negative film guide,

ment of the tubular member 68 to release the

effected by the cam 84 operating on the roller

88 against the influence of the spring 74 as

hereinbefore described, is transmitted to the
rod 238, the sleeve 237 and the rod 236 by

‘means of the ball 240 spring pressed into en-

gagement with the notch 241 of the rod 236,
and this movement effects release of the posi-’
tive film 178 in the positive filin guide-as well,,-

83 constitutes a common means for intermit-
tently releasing both guides to release the

The positive film guide is opened and closed:
by operating the carrier member 179.in a

- direction away from the guide member 175,

65

' guide is opened by manipulation of the afore-

the member 245 merely moving away,_and to-
ward the finger 249 with this'movement of-
the carrier member. When the negative film

11

mentioned lever 75, the ball 240 disengages
from the notch 241 of the rod 236 against the
influence of the spring 243 and permits the
extension 285 to slide along this rod until the
negative film guide is closed when the ball
re-engages the notch for release of the posi-
tive film guide as before described.. Thus,
the negative and positive film guides may be
opened independently of each other.

The hereinbefore mentioned support mem-
ber 163, which is adjustable along the sup-
port rail 161 of the frame 46 and longitudi-
nally of the focal axis of the machine, is pro-
vided at its upper end with a tubular forma-
tion 251 which surrounds the focal axis of
the machine and extends from the member
163 in the direction of the member 169 and
telescopically extends into the bore 171 of the
member 169 with its extended end for longi-
tudinal movement with respect thereto.
Mounted on the support member 163, at the
other end of the tubular formation 251, for
vertical movement with respect thereto nor-
mal to the focal axis of the machine, by means
of spaced opposing adjustable slide bearings
252 disposed on opposite sides of this tubular
formation, is a support or bearing member
253 provided with a bore 254 therethrough

“surrounding the focal axis of the machine.

See Figures 27, 31 and 34.- The support
member. 253 is adjusted with respect to the

-support member 163 along the slide bearings

252 by means of a screw 255 disposed in par-
allelism with said slide bearings and screw-
threaded through the intermediate portion

"
75
80
86
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of a cross piece 256, secured on the upper end -

of the support member 253, and axially fixed

with the support member 163 by means of a

suitable bearing 257 permitting rotation of

{;)l;e ;cgew with respect to the support mem-
r 163. -

105

- Mounted on the support member 253, on B

the side thereof facing the¢ projection device,
“for horizontal movement with respect there- -

to normal to the focal axis of the machine
and normal to the adjusting movement of
this support member, by means of spaced op-

- posing adjustable slide bearings 258 disposed

on opposite sides of the focal axis of the
machine, is a support member 259 provided
with a bore 261 therethrough surrounding the
focal axis of the machine. See Figures 12, 82,
and 33." The support member 259 is provided

~with an indicating dial 262 disposed normal
“to the focal axis of the machine and facing

forwardly. - See Figures 1, 27, 81, and 33.

“The support member 259 is adjusted with re-

spect to the support member 253 ‘along the
slide bearings'258 in the following manner.
A screw 263 is screwthreaded through the

110

115

120

125

dial 262 on an axis parallel to and lying be- -

tween the slide bearings 258, and pivotally
mounted at one end on the support member

- 253 by means of a headed screw 264 is a yoke
plate 265 provided with an intermediate slot -

}
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' moved, pivotally on the secrew 264, out of en-

15

© 28

25

30

36

12

266 and a similarly facing slot 267 disposed
at the other end of the plate. When the plate
265 is in the pivotal position shown in Fig-
ure 32 the slot 266 is engaged in a circumfer-
ential groove 268 of the screw 263 to axially
fix the screw with the support member 253
for adjustment of the support member 259
along the slide bearings 258 with rotation of
the screw, the slot 267 being engaged under
the head of a screw 269, screwthreaded on the
support member 253, to firmly fix the plate
with the support member 253. The plate 265
by reascn of the slots 266 and 267 may be

gagement with the groove 268 of the screw
263 so that the support member 259 may be
removed from the support member 253 by
disengagement of the slide bearings 258 and
replaced thereon without disturbing adjust-
ment of the screw 263 for purposes herein-
after described. A small handle 270 is af-
fixed on the plate 265 for the convenient ma-
nipulation thereof.

Secured on the side of the support member
259 facing the projection device is a tubular

‘member 271 forming a portion of the sup-

port member and disposed coaxially with the
bore 261 thereof. See Figures 12 and 27.
The end of the bore 261 of the support mem-
ber 259 is continued a short distance into the
enclosure of the tubular member 271 by means
of a hub 272, and the hereinbefore mentioned
lens 214 is screwthreaded into this extended
end of the bore 261 and lies within the en-
closure of the tubular member 271. '
The lens 214 is a usual photographic lens
provided with an adjustable iris mechanism

- which is inclusive of an external ring 278 an-

40

gularly movable with respect to the body of
the lens for adjusting the iris mechanism.
The tubular member 271 is enlarged adjacent

ed in coaxial relation with the lens upon the
hub 272 between the main portion of the
support member 259 and a usual mounting

. shoulder flange 275 on the body of the lens

50

55

214. Secured on the bevel gear 274 is a. fin-
ger 276 which engages a slot on the exterior
of the ring 263, thereby rotatably fixing the
gear 274 with the ring 273 for adjustment of
the iris mechanism of the lens 214 with angu-
lar movement of the gear. -See Figures 27
and 32. : .

Rotatably mounted on the support member
259 in coaxial relation with the dial 262 and

- accordingly disposed radially with respect

60

to the tubular member 271 .and extending
from the exterior of this tubular member
into the interior thereof through a bore
through the dial, is a shaft 277 upon the,in-

~ner end of whiech and within this tubular

member is formed a bevel gear pinion 278

‘meshing with the gear for adjustment of the

1,863,657

iris mechanism from the exterior of the tubu-
lar structure. Secured on the outer end of
the shaft 277 is a manipulating knob 279, and
also secured with the shaft 277 on the exterior
of the dial is an index arm 281 cooperating
with an index 282 on the face of the dial for
indicating adjustment of the iris mechanism
of the lens 214 and yieldably engaged with
the dial to prevent accidental movement of
the shaft 277. See Figures 1,27, and 31.

A light enclosing tube 283 disposed in
coaxial relation with the tubular member 68
has one end therecf secured in telescopic en-
gagement with the outer end of the member
68 and continues the enclosure thereof in the
direction of the tubular member 271. See
Figures 1 and 6. Another light enclesing
tube 284 is telescopically engaged with the
tubs 283 for relative sliding movement with
respect thereto and extends therefrom o the
tubular member 271 within which it is tele-
scopically engaged for disemgagement there-
from. See Figures 1, 6, and 27. A radially
disposed inwardly projecting pin 985 is

mounted on the tubular member 271 and is

engaged in a-bayonet slot 286 in the adjacent
end of the tube 284 for releasably securing
the tube 284 with the tubular member 271.
See Figure 27. Thus is provided a light en-
closing tubular structure between the projec-
tion and exposure film guides surrounding
the focal axis of the machine and enclosing

79
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the projection’ light path between the pro- -

jection and exposure guides. The telescopic
engagements of the tubes 283 and 284 and
the tubular formation 251 within the bore 171
of the member 169 for relative movement per-

100

mits adjustment of the photographic device,

and the tubular member, comprising the

\members 259 and 271 carrying the lens 214, = -

hine and permits film guide opening move-
ent of the tubular member 68. The tubu-

v ilongitudinally of the focal axis of th - -
the support member 259 and disposed in this Eongl ucinally of the focal axis of the ma

enlargement is a correspondingly large annu- 1,
.lar bevel gear 274 which is rotatably mount-

lar member, comprising the members 259 and -

271, carrying the lens 214 is removable by -

moving the tube 284 on the tube 283 out of
engagement with the tubular member 271
after releasing the bayonet slot 286 from

locking engagement with the pin 285 in a

usual manner and disengaging the plate 265
from the screw 264 and then laterally remov-

i1

ing ‘the tubular member, comprising the

members 259 and 271, along the slide bear-

ings 258. The lens 214 is thus easily ac- -
> cessible, and it will be noted that the means

129

for adjusting the lens from the exterior of .

the tubular structure and the means for in-

dicating adjustment of the lens exteriorly of .

the tubular structire is carried with the lat-

“erally removable tubular structure with obvi-.

ous advantage, '

Adjustments of the printing light are ef-

fected by either adjusting the rheostat 3 or
the iris mechanism of the lens 214 as before

128

described, such adjustments being indicated -
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on the index card 148 in the proper sequence.
For the convenience of the operator a foot-

~ age recording device 287 is mounted on the

M)

20

28

30

35.

- 926, and 27.

bracket 146 and is driven from the film oper-
ating mechanism in a manner unnecessary to
be described. i
The tubular member 68 is provided at the
front thereof with a side opening 288 which
is adjacent the negative or projection guide,

and a ruby glass 289 is mounted on the mem-

ber 68 and covers said opening to prevent the
passage of printing light through said open-
ing. This opening 288 permits viewing of
the exposure aperture of the negative or pro-
jection guide while the ruby glass 289 pre-
vents the passage of printing light through
the opening with obvious advantage. See
Figures 1, 6, and 20. ‘ :
Secured on the shaft 215 adjacent the out-
er end thereof is a cam 290. See Figures 2,

Secured on the member 169 and disposed
above the cam 290 is a vertical cylinder 291,
the lower end of which is closed by a cap 292
secured thereto. -Mounted for sliding move-
ment in the enlarged lower end of the cyl-
inder is a piston 293 which is provided with
a piston rod 294 extending through and en-
gaged for sliding movement in a bore of the
cap 292. See Figure 26. A spring 295 is

disposed within the reduced upper end of the

cylinder and above the piston and yieldably
urges the piston downwardly. “The lower
end of the piston rod is provided with a roll-
er 296 which engages downwardly on the cam
290 whereby this cam and the spring 295
cooperate to effect reciprocation of the piston

993 with rotation of the shaft 215. The low-
" er end of the cylinder 291 is communicated

40

45

50

with the exposure aperture 177 of the posi-
tive film guide through a closed passage com-
prising a hole 297 in the portion 174 of the
member 169 communicating with the bore of
the portion 174 corresponding with the ex-
posure aperture 177 and extending upwardly
therefrom and through the portion of the
casing 167 surrounding the member 169 and
a pipe 290 extending between and communi-
cating with said hole and the lower end of
the cylinder 291. See Figures 25, 26, and 29.

Rotation of the cam 290 is effected with the

" operation of the positive film operating

&5

- 60

mechanism as is obvious, and pulsations of
air are effected at the exposure aperture 177
of the positive film guide for dislodging dust
or other foreign matter that is liable to lodge’
at the exposure aperture and mar the pic-
tures printed on the positive film. The cam
290 makes one revolution to each revolution

. of the positive film feeding mechanism by

(]

“tion shaft 215, and this cam is so timed that

reason of it being secured to the one revolu-

a pulsation of air is effected at the exposure

‘aperture 177 _durin% each release of the film

13

in the guide and moverfient thereof as herein- .

before described.

Certain features and structure of the ma-
chine herein shown and described are de-
scribed and claimed in U. S. Letters Patent
issued to me and identified as follows: Re-
issue No. 14,799, February 3, 1920, No. 1,225.-
335, May 8, 1917, and. No. 1,577,030, March
16, 1926 | -

While T have herein shown and particular-
ly described the preferred embodiment of my
invention I do not wish to be limited to the
precise details of construction shown as
changes may readily be made without depart-
ing from the spirit of my invention, but hav-
ing thus described my invention, I claim as
new and desire to secure by Letters Patent
the following:

‘1. In a motion picture film printing ma-
chine the combination with a projection de-
vice including a light apertured film feed
guide and an intermittent feed mechanism
for operating a film therein, a frame carrying
said feed mechanism, a second frame carry-
ing said guide, means whereby one of said
frames is adjustable longitudinally of said
guide with respect to the other frame, and a
motion picture film photographic device co-
operating with said projection device and
carried by said second frame.

2. In a motion picture film printing ma-
chine the combination with a projection de-
vice including a light apertured film guide

and an intermittent feed mechanism for op-

erating a film therein, of a frame carrying
said feed mechanism, a second frame carry-
ing said guide and mounted on said first men-

tioned frame for adjustment with respect:

thereto longitudinally of said guide, a motion
picture film photographic device cooperating
with said projection device and carried by
said second frame, and manually controlled
means for adjustably positioning said second
frame with respect to said first mentioned
frame. - SR ‘

3. In a motion picture film printing ma-
chine the combination with a projection de-
vice including a light apertured film feed

-guide and an intermittent feed mechanism

for operating a film therein, of a frame car-
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rying said feed mechanism, a second frame

carrying said guide, means whereby one of
said frames is adjustable longitudinally of
said guide with respect to the other frame, a

‘motion picture film photographic device co-
operating with said projection device and

carried by said second frame, and a driving
connection between said first mentioned
frame and said photographic device for ef-
fecting operation of said feed mechanism

~and said photographic device in synchronism

and adapted to permit said adjustment of

. said frames.

4. In a motion picture film printing ma-

chine the combination with a projection de-

120
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vice including a light apertured film feed
cuide and an intermittent feed mechanism
or operating a film therein, of a frame car>

rying said feed mechanism, a second frame

carrying said guide and mounted for ad-'
justment - with respect to said_first men-
tioned frame longitudinally of said guide, a
motion picture film photographic device co-
operating with said projection device, means
whereby said photographic device is carried

- by said second frame for adjustment with

respect thereto longitudinally of the focal
axis of the machine, and a shaft driving
device extending longitudinally of the focal
axis of the machine between said first men-
tioned frame and said photographic device
and including spaced universal driving
joints and an axial slip driving device.

5. In a motion picture film printing ma-
chine the combination with a projection de-
vice including a light apertured film feed
guide and an intermittent feed mechanism
for operating a film therein, of a frame car-
rying said feed mechanism, a second frame
carrying said guide, means whereby one of

- said frames is adjustable longitudinally of

30

said guide with respect to the other frame,
a motion picture film exposure device, a pho-
tographic lens interposed between said pro-
jection and exposure devices, and means.
whereby said exposure device and said lens

- are carried by said second frame for inde-

35

pendent adjustnyent with respect thereto lon-
gitudinally of the focal axis of the machine.

6. In a motion picture film printing ma-
chine the combination with  projection de-

| ~vice including a light apertured film feed

de and an intermittent feed mechanism

' Efrcl:; operating a film therein, of a frame car-

40

45

50
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rying said feed mechanism, a second frame
carrying said guide, means whereby one of
said frames is adjustable longitudinally of

“said guide with respect to the other frame, a

motion picture film exposiite device, a photo-
graphic lens interposed between said pro-
ection and exposure devices, means where-
Ly said exposure device and said lens are
carried by said second frame for independ-
ent adjustment with respect. thereto Iongi-
tudinally of the focal axis of the machine,
and means whereby said photographic lens
is adjustable transversely of said focal axis.

7. In a motion picture filny reduction print-
ing machine the combination with spaced
projection and exposure devices disposed in
focal alinement and each including a revolu-
ble cam member disposed in axial parallelism

.. with the focal axis of-the machine, the cam

60

a5

‘member of said exposure device being dis-

posed closer t& said focal axis than the other
cam member, of means for driving said cam

‘members in unison including a shaft device

directly connected with the cam member of:
said projection device and extending i_p_ sub-
stantial parallelism with said focal axis and-

1,863,857
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a one to one gear connection between said
shaft device and the cam member of said ex-
posure device. o T

8. In a motion picture film printing ma-
chine the combination with a lamp chamber,
of an electric driving motor disposed along
side thereof ‘in parallelism with the focal
axis of the machine, a projection device as-
sociated with said lamp chamber including a
revoluble cam shaft disposed on an axis
paraliel with the focal axis of the machine
and lying between the same and the axis of
the motor, a gear on the cam shaft for driv-
ing the same, a gear ﬁpinion-on the motor and
meshing with said first mentioned gear for
driving the same from the miotor, an expo-
sure device disposed in focal alinement with

said projection device and including a second

cam shaft disposed in parallelism with the
focal axis of the machine, and a shaft device

extending longitudinally of the focal axis of

the machine for driving said second cam
shaft from said first mentioned cam shaft.

9. In a motion picture film printing ma- .
‘chine the combination with a projection de-

vice including a light apertured film guide
and an intermittent film feed cam shaft dis-

76
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posed at one side thereof and in parallelism

with the focal axis of the machine, of a

frame carrying said cam shaft, a lamp
chamber carried by said frame and associat-
ed with said guide, an electric motor car-
ried by said frame and disposed alongside
said lamp chamber in parallelism with said
cam shaft, a driving connection between said
motor and cam shaft, a second frame carry-
ing said guide and mounted on said first men-
tioned frame for adjustment with  respect
thereto longitudinally of said guide, a mo-

‘tion picture photographic device cooperating
“with said prejection device and carried by

said second frame for adjustment with re-
spect thereto longitudinally of the focal axis
of the machine and including a second- in-
termittent, film feed cam shaft disposed in
parallelism ‘with the focal axis of the ma-
chine, and a shaft device for driving said
second cam shaft in synchronism with said
first mentioned cam shaft and including two
spaced universal driving joints and an axial

slip driving device.

85
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10. In a motion picture film printing ma- .

chine the combination of a projection mech-

anism-and a photographic mechanism includ=

ing an intermittently exposing light shutter,
means for driving said mechanisms in syn-
chronism including a releasable positive

clutch for driving said photographic mecha--

nism to permit operation of said projection
mechanism independently of said photo-

- graphic mechanism and adapted to automati-
“cally synchronize said mechanisms with en-

gagement thereof, and stop| means connected
for control with said clutch and ‘adapted td-
stop operation of said photographic device
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“with said shutter in closed position with dis- |

engagement of said clutch and to release with
engagement of said clutch. LS
11. In a motion picture film printing ma-
chine the combination of a projection mech-
anism and a photographic mechanism includ-
ing an intermittently exposing light shut-
ter, means for driving said mechanisms in
synchronism including a one revolution re-
leasable single position positive clutch for
driving said photographic mechanism to per-
- mit operation of said projection mechanism
‘independently of said photographic mecha-

<1

nism, said clutch including a manually con-

trolled clutch member rotatably fixed with
said photographic mechanism and axially
movable to ehgage and disengage said clutch,
a stationary stop, and a second stop on said
clutch member adapted to be engaged with
said stationary stop when said clutch member
" is in clutch disengaged position to stop said
- photographic mechanism in shutter closed
position and to be disengaged therefrom
when said clutch member is in clutch engaged

5 position. o '
12. In a motion picture film printing ma-
chine the combination with a light apertured
“intermittent feed film guide one of the film
face guide members of which is movable to
and away from the other, of a pivoted man-
ually operated member, an intermediate mem-
ber mounted for movement in the direction of
movement of said movable guide member, a
- spring interposed between said intermediate
member and said movable guide member and

means limiting movement of said interme-
- diate member . with respect to said movable

ing movement of the intermediate member, &
toggle link operating connection between said
ivoted member and said intermediate mem-
er, a stop limiting movement of said toggle

40

link connection for locking the same in-guide -
closed position, and means for intermittently

L . ) : h
operating said movable guide member against
- the influence of said spring to release-a film
during intermittent movement thereof in the
guide. o » ‘
13. In a miotion picture film printing ma-
chine the combination with a light apertured
_intermittent feed film guide, of a projection
“tube structure alined with the light aperture
thereof and movable normal to the plane
thereof and carrying one of the film face
guide members thereof, a slide member slid-
_ - ably mounted on said tube structure for move-
ment with respect thereto in a direction cor-
“responding. with‘the movement of the tube
structure, a spring ‘interposed between said
tube structure and said slide member and.op-
erating on said tube structure in a direction
to close said guide, abutment portions on
said slide member and said tube structure

; limiting movement of said slide member with

15

respect to said tube structure in the direction
of guide opening movement of said slide mem-
ber, manually operated means connected with
said slide member for effecting guide open-
ing and closing movement thereof including.

“means for locking said slide member in closed

guide position, a second slide member slid-
ably mounted on said tube structure for move- -
ment with respect thereto in a direction cor-

responding with-said movement of the tube

structure, screw adjusting means operating
between said second slide member and said
tube structure, a revoluble cam, and part on
said second slide member and engageable with
said cam for operating said tube structure
for intermittently releasing a film during in-
termittent movement thereof in the guide.
14. In a motion picture film printing ma-

chine the combination with spaced light aper-
tured projection and exposure film feed
guides one of the film face guide members
of each of which is movable to and away
from the other to open and close the guides,
of manually controlled means for independ-
ently operating said movable guide members
to open and close said guides, means for in-
termittently feeding films in said guides in
synchronism, and a common means for inter-
mittently operating said movable guide mem-
bers to release said films during intermittent

dependent opening of either of said guides.
15. In a motion picture film printing ma-
chine the combination with spaced light aper-

T an INOV: and tured projection exposure film feed guides
operative in a direction to close the guide,’

one of the film face guide members of each
of which is movable to and away from the

A spect . “other to open and close the guides, of manu-
uide member in the direetion of guide open- ’

ally controlled members for independently
operating said movable guide members to
open-and close said guides, resilient means
interposed between said movable guide mem-

bers and said manually controlled members

0

[+~

95

" movement thereof and adapted to permit in- .

lOOCé

106 -

permitting film releasing movement of said

movable guide members and: yieldably urg-
ing said movable guide members in the di-

110

rection of guide closing movement thereof, -

means for intermittently feeding films in
said guides in synchronism, means for inter-

‘mittently operating the movable guide mem- -

ber of one of said guides to release a film
therein during-intermittent movement there-
of, and a connection between said last men-
tioned movable guide member and the other
movable guide member whereby said other

1

120

movable guide member is operated to inter-—

mittently rele%se the corresponding film dur-
ing intermittent movement thereof, said con-
nection including notched and notch engag-
ing members_yieldably engaged for release
to permit independent opening and closing
movement of either of said movable guide
members. . - ., 5 : '

16. In a photographic printing machiue
the combination with spaced projection and
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exposure devices, of a tubular projection
light enclosing structure extending therebe-
tween and including a laterally removable
photographic lens carrying structure, a slide
mounting carrying said lens carrying struc-
ture for lateral adjustment, and screw adjust-
ment means extending longitudinally of said
slide mounting and operating between said
slide mounting and said lens carrying struc-

‘ture and including a screw provided with a

- circumferential groove and a yoke member
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engageable in said groove and pivotally
mounted for disengagement with said groove
to permit removal of said lens carrying struc-
ture from said slide bearing without disturb-
ing the adjustment of said screw. , :

17. In a photographic printing machine
the combination with a tubular projection
light enclosing structure, of a photographic
lens mounted therein in coaxial relation
therewith and provided with an adjustable
iris mechanism, an annular bevel gear mem-
ber mounted within said tubular structure

for angular movement in coaxial relation

with the lens for operating said iris mech-
anism, a revoluble spindle manuslly operated
from the exterior of said tubular structure
and extending from the exterior of said tub-

A' _ular structure in radial relation therewith
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into the interior thereof, a bevel gear pinion
fast on said spindle within said tu%ular struc-
ture and meshing with said annular member
for angularly adjusting the same, and means
on the exterior of said tubular structure and
associated with said spindle for indicating
the adjustment of said iris mechanism. :

18. In a photographic printing machine
the combination with spaced projection and
exposure devices, of a tubular prejection light
enclosing structure therebetween including
a laterally removable structure, a photo-
graphic lens mounted within said removable
structure and provided with an adjustable
iris mechanism, means for adjusting said
iris mechanism from the exterior of said tub-
ular structure and carried by said removable
structure, and means for indicating adjust-
ment of said iris mechanism on the exterior
of said tubular structure and carried by said
removable structure.

19. In a photographic. printing machine

the combination of a light apertured film

. guide adapted to be opened, a ruby glass shut-

b5
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ter movable to and from a position to inter-
rupt printing light to the light aperture of
said guide, manually operated means for
opening and closing said guide, and mesans
under the control of said manually operated
means and adapted to position said shutter

in said position thereof -when said guide is .. . ] , )
‘tatably fixed with said operating member
- and engageable in said notch and releasable

open and out of said position when said guide
is closed. Lo :

. 20. In a photographic printing machine
the combination of a light apertured film
guide adapted to be opened, a light shutter

1,863,657

movable to and from a position to interrupt

printing light to the light aperture of said -

guide, manually controlled means for open-
ing- and closing said guide and including

means adapted to lock the guide in closed '

position with final guide closing movement
and to unlock the guide with initial guide

‘opening movement of said manually con-

trolled means whereby said shutter is moved
into said position thereof with said initial
guide opening movement and -out of this
position with said final guide closing move-
ment of said manually controlled means.

- 21. In a photographic printing machine

“the combination of a light apertured film

guide adapted to be opened, a light shutter
movable to and from a position to interrupt
printing light to the light aperture of said
guide, a manually controlled operating mern-

- ber, means whereby said operating member

opens and closes said guide including means
for locking the guide in closed position and
adapted to unlock with initial guide open-
ing movement of and to lock with final guide
closing movement of said operating member,
and means for operating said shutter from

said operating member including yieldably

engaged notched and nofch engaging mem-
bers adapted to move said shutter into said
position thereof with initial guide openin,
movement of said operating member an

to move said shutter out of said position.

with final guide closing movement of said
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operating member and adapted to release -

to permit independent movement of said
operating member during the remainder of
the guide opening and closing movements of
said operating member. v

22. In a pﬁotqgraphic* printing machine
the combination of a light apertured film
guide adapted to be opened, a ruby glass
light shutter movable to and from ‘a posi-
tion to interrupt printing light to the light
aperture of said guide, a pivoted manually
actuated operating member, means whereby
said operating member opens and closes said

.guide including means for locking the guide

in closed position and adapted to unlock with
initial guide opening movement of and to
lock with final guide closing movement of
said operating member, a reciprocable cam
for actuating said shutter, friction means re-

‘tarding movement of said cam, stop means
limiting movement of said cam in the direc-

tion to move said shutter into said position,
a second pivoted member for operating said
cam and disposed coaxially with said operat-
ing member and provided with an axially
facing notch, a notch engaging member ro-

therefrom with relative angular movement

between said notched and notch engaging

members, and spring means yieldably urging
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said notched and notch engaging members mittently releasing said guide to release the
axially into notch engaging relation. - film therein- during intermittent movement
23. In a photographic printing machine -thereof, and means for effecting pulsations of
the combination with a lamp chamber pro- air at the aperture of said guide during re-
vided with air inlet and outlet openings, of lease and movement of the film therein.
an electric motor for driving the machine, a  27. In a motion picture film printing ma-
centrifugal speed governor including an ax- _chine the combination with an exposure aper-
ially movable friction member rotatably tured film guide adapted for release of a film
fixed with the motor shaft and centrifugal therein for miovement, of an intermittent
means fixed with the motor shaft for variably = feeding mechanism for feeding a film therein
positioning said friction member axially, air including a revoluble member, means for in-
impelling vanes on said friction member, termittently releasing said guide to release the

‘and a casing enclosing said governor and im- film therein during intermittent movement
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pelling vanes and provided with an air inlet thereof, a compression cylinder, a piston op-
and an air outlet communicating with the air erative therein, a spring for operating said
inlet opening of said lamp chamber. +  piston in one direction, a cam rotatably fixed
24. In a photographic printing machine withsaid revoluble member for operating said
the combination with a lamp chamber pro- piston in the other direction, and a closed pas-
vided with air inlet and outlet openings, of sage connection between said cylinder and the
an electric motor for driving the machine, a aperture of said guide whereby air pulsations
centrifugal speed governor including a disk- are effected at said aperture, said cam being
like friction member carried with the motor timed with said feeding mechanism to effect
shaft and rotatably fixed therewith and mov- said air impulses during release and move-
able axially with respect thereto and cen--. ment of said film. .
trifugal means carried with and rotatably - In witness whereof I hereunto affix my sig-
fixed with the motor shaft for variably posi- nature this 14th day of June, 1927.
tioning said friction member axially, air im- ALBERT S. HOWELL.
pelling vanes carried by said friction mem- , : '
ber, and a casing enclosing said governor and
impelling vanes and provided with an air
inlet and an air outlet communicating with
the air inlet opening of said lamp chamber.
25. Ina photographic printing machine the
combination with a vertically arranged light
confining lamp chamber, of a horizontally ar-
ranged electric motor for driving the machine
and arranged alongside said lamp chamber,
a centrifugal speed governor at one end of
the motor shaft and including a disklike fric-
tion member rotatably fixed with the motor -
shaft and axially movable with respect there-
to and centrifugal means rotatably fixed with
the motor shaft for variably positioning said
friction member axially, radially disposed air
impelling vanes mounted on said friction
member and disposed intermediate said fric- .
tion member and the motor, a cylindrical cas-
ing disposed sirailarly with respect to-the mo-
tor and enclosing the same and said governor -
and vanes and provided with an air inlet
opening therethrough intermediate the mo-

. tor and said vanes, and an air outlet open-

b6

lp‘ioveﬂyi_ng said vanes, an angular enclosed
ght trapping air passage communicating
said outlet with the lower portion of said
lamp chamber, and a second angular enclosed ¢

- light trapping air passage communicating

with the upper portion of said lamp chamber

and extending about said cylindrical casing .

and communicating with the atmosphere.
"96. In a motion picture machine the com-

‘bination with a light apertired film guide

adapted for release of a film therein for move-
ment, of. an intermittent feeding mechanism "
for feeding a film talerein, means for inter-:
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