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UNITED STATES

'PATENT OFFICE

- PHOTOGRAPHING APPARATUS
i Géorge C. Beldler, Rochester, N. Y.

17 Claims.

This lnventlon relates to photographing appa-

ratus and particularly to the so-called “Duplex”
type of such apparatus which is intended for use
in successively photographing the two sides of
It is an object of this invention to provide an
exposing chamber comprising a rotatable frame-
like member and a stationary sheath or casing

~enclosing the same, except for a space through

which light can be projected to the interior of the
chamber, and to ﬂ]m which is located transverse-
ly thereof.

It is a further object of this invention to simpllty

~ the structure of photographing apparatus in- -
tended for use in photographing duplex film and,

to that end, the rotatable frame has a top plate
with a flange having an annular groove and-a
base ring having an annular groove correspond-
ing to the annular groove of the flange of the
top plate In which the casing has a light tlzht
joint with the frame. :

-« It is an object of- thls invention furthermore |
| to provide novel means for rotatably mmportinc
~ the base ring whereby friction is effectively re-

duced, as compared with Imown methods of
mounting a rotatable element.

It is a further object of this lnvention to pro- '
‘vide & novel film magazine in association with the

top plate and ' means associated therewith for
mounting the magazine on the top plate.

It is a still further object-of ‘this invention
to provide novel means for communicating power
.or motion to the base ring and for turning the

sald base ring in’ opposite directions through ap-
proximately 180°, novel means being provided for
controlling the driving means through the ac-
tuation of exposure controlling means.

It is another object of this invention to pro-
vide switch actuating devices for opening and

closing circuits for a motor from which power

| " is derived for rotating the base ring when the

50

base ring has been rotated to locatlons Dear the

limit of the 180° cycle.
It:is furthermore an object of this in':ention to

5 provide a curtain for guarding the exposure open
~ ing and to provide novel curtain operating means

and arresting means therefor when the curtain -
1s at the limit of its elevated or lowered post-

tions.

It is & still furtherobjectuuhumvenuonto'
provide a novel rack associated with the base

ring and with motor driven means for impart-

: ing the alternate rotary motion to the base ring.

55

With .the foregoing and other objects in view,

the inventlon consists in the detalls of eonstmc

i hhutter operating lever and reversing switch;

’zlne shown in Fig. 19;

Applleaﬂm Au'll 4. 1934, Bu-lal No. 719,005
| (CL 95—34) | |

tion and in the arrangement a.nd combination

-ofpartstobehereinatter more fullyaetrorthaml

claimed.

In describlng the invmtlon in detail, reterence |
will be had to the accompanying drawings form- s
ing part of this application, wherein like char-.
acters denote corresponding parts in the several
views, and in which-—

Figure 1 Hlustrates a-view In side elevation of
a photographing a.pparatus mhodying the Inven- 10

tion; |
Figure 2 illustrates an enlarged eectlonal view

. on the line 2—2 of Fig. 1,

Figure 3 illustrates a sectlonal view ef pa.rts

- of the apparatus on the line eorresponding with 15

the line 33 of Fig. 2;
Figure 4 illustrates a view ln elevetden of those

'portiens of the film feeding and cutting instru-

mentalities located externally of the casing;
-Figure 5 illustrates a sectional view on the lj.ne 20

- 5—8 of Fig. 4;

Figure 6 illustrates a sectlonal view on the ljne

'l—sofmz

~ Pigure 7 ﬂ.lustretes an enlarged sectional view .

of the dial mounting on the line T—1 of Fig. 4; 25

Figure 8 illustrates an enlarged sectional vieiv

_showinga.tragment of the baserlngand its driv-
ing means;

Figure 9 fllustrates a vlew in elevation partly
in section, of the power tremwng means from 30
the motor driven shaft; .

Figure 10 illusirates a plan view of a snap
switch: -

Figure 11 illustrates an enla.rged sectional view
mtheunell_.llofngs - 35

- Mgure 12 1llustrates a sect:lonal view on the line

{2—12 of Pig. 1, omitting parts above the casing:

PFiguré 13 illustrates a sebtional view on the

line 13—13 of Fig. 12:

Figure 14 illustrates an enlarged detail view, 40

. partly in elevation and partly in section on the

line 14—I14 of Fig. 2;

Figure 15 ulustrates an enlarged detall eleva- |
tion of the hinge for the magazine cover;

Pgure 16 illustrates a8 sectlonnl view on the
line 16-—16 of Fig. 15:

Figure 17 ﬂlustrates a dlasrammatlc vlew of
the electric system:;

Plgure laﬂlustratesaviewlnelevationofthem_

Figure 19 illustrates a side view thereof: . -
Figure 20 illustrates a eect:lona.l view on t.h‘e |
line 20—26 of FMig. 19:

qurezlmustutesarenrﬂewofthema.ga-“
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Figure 22 illustrates a section on the line
22—22 of Fig. 19;

Figure 23 illustrates s section
23—23 of Fig. 19:

Figure 24 illustrates a a section
24—24 of Fig. 19; and

Figure 25 illustrates a section
25—25 of Fig. 21. )
-~ The photographing apparatus may have a
light projecting
prism 30, a lens 31, a bellows 32, and other char-
acteristic features of such devices, but since they
do not form a part of the present invention, ex-
cept as they contribute to the projection of light,
they will not be described in detail.

The bellows is in light tight connection with

on the line
on the liﬁe
on the line

a camera body 33 and there is a rectangular
- housing 34 between the camera body and the
exposing chamber or that portion of the appa-.

ratus which contains the film. The parts 33 and
34 are more or less conventional in devices of
this type, but the sides. of the housing 34 have

guides 35 in which a curtain may be lowered
- or raised. When the curtain is lowered, it is

effective to protect film within the exposing

chamber against the entrance of light thereto.

In the present embodiment of the invention re-
lating to the curtain, a shaft 36 is journaled in
the sides of the housing and it projects at one
end. A crank 37 on the said shaft is a means

provided for rotating the shaft in opposite direc-
tions in order that the curtain 38 may be wound

on the shaft or unwound therefrom. In order

- to maintain the curtain in proper position when
1t is lowered, its edge is provided with a weight -
39 which moves in the guides 35 as the curtain is

manipulated. As a means for indicating when
the curtain is in a wound or unwound state, the
shaft is provided with threads 40 which engage
the threads of a nut 41. The rotation of the nut
is restrained by reason of the presence of a flange
42 of a plate 43, which plate is secured to the
inner surface of the housing. The nut has a
a 'clearance for the
Hange, but the shoulders 44 or 45 of the nut
will' engage the flange and prevent rotation of
the nut while it is being moved under the influ-
ence of the screw. When the screw has reached
a predetermined position where the curtain ‘is
at its extreme of adjustments, the nut will en-

gage one of the abutments 46 or 47 and arrest
the shaff, on which occurrence the operator will

know that the curtain is in the position so indi-
cated.

The base 48 has a plurality of anti-friction
bearings each of which is mounted on a stud 58
anchored in the base and projects into & recess
9{ formed in the base 48 at the inner edge there-
of. An outer ball race 52 has a groove for an
anti-friction element 53 in its inner surface and
an inner race 54 fitting on the stud 50 has a
groove in its outer surface corresponding with
the groove in the outer race. The upper surface
99 of the outer race is beveled or tapered toward
its periphery and said upper surface constitutes
a8 support for the flange 56 of a base ring 51.

The base ring 51 and a top plate 48 are pro-

vided as parts of a rotatable frame, to be pres-
ently  described, and what may be termed the
“front” of the base ring and top plate is asso-
ciated with the housing 34. Owing to the taper

of the upper surface of the outer race, the area
of the flange resting on the sald race is restrict-
ed, resulting in a line contact; hence, friction .
‘due to *he operation of the base ring on the

mstrumentallty including a

3,021,864

bearing is minimized. In practice, three such

~ bearings are employed, although the inventor

does not wish to be limited with respect to this
installation. -

The upper edge of the base ring has an an- x
nular channel 58 and the lower edge of the flange
99 of the top or cover plate has an annular chan-
nel 60. A sheathing or housing 61 has its edges
seated in the annular channels 68 and 60, respec-
tively, and posts or rods 62 hold the base ring jg
and cover in spaced relation to each other and
form a skeleton frame which rotates independ-
ently of the sheathing, as will presently appear.

The posts or rods have their lower ends an-
chored in appropriate way to the base ring as s
by threaded joints, welded joints, or the like, and
the upper ends of said posts are reduced in di-
ameter, as compared with the main portions of
the posts, and the extremities are threaded. The
shoulders that are formed by reducing the di- 20
ameter of the posts at the ends act as supports
for the top plate and, when the nuts are threaded
on the outer ends of the posts, the frame struc-
ture comprising the pa.rts described is rigid and

strong.
The cover plate has a slot 63 through which

film from a magazine will be fed and the said
magazine, in. the present embodiment of the in-

-vention, includes a cover or housing 64 which is

intended to support a spool containing the film. gq
This housing is embraced at its lower edge by
flanges 9 which are anchored in appropriace way

to the top plate 48, the said housing being hinged

to one of the flanges so that it is capable of being
swung to an open position where it is engaged gg
and supported by a bracket 66 located on the
housing 34, although this location may be
changed to suit parcicular requirements.

'The housing 64 is oscillatable on flanges 65 by
what may be termed “half hinges’, that is to 40
say, each flange has a member 6%’ with its upper
edge curved so that it has a convex outer sur-
face §1 which is in spaced relation to a guard
68, which guard comprises a strip of metal hav-
ing an outwardly bent central portion, and the 45
ends of the strip of metal are secured to the

flange. Flanges, such as the flange 69, of a plate

10 secured to the magazine are complemental

in shape to the convex surface 67 and ride there-

over when the magazine is swung to an open g

pcsition. - The end of the flange 69 passes par-
tially around the surface 67 and extends into the

space inside the guard 68, in which position the

magazine - cannot be lifted free of the flanges.
When, however, the magazine is in the position gg
where the flanges 68 are at the top of the convex
surfaces §7, the magazine cover may be lifted.

"The magazine cover is latched in its closed po-

sition so that it will not be accidentally dis- .
lodged and, to that end, the inner surface of gp
the said cover has a recess 1l in which a spring
pressed latch T2 is lodged. The structural fea-
tures of the latch and cover at the location just
mentioned is shown in Figure 11 and it is believed:
unnecessary to describe the latch in detall, as it g5

is comprehensively illustrated. .

Assuming that film is contained in the maga-
zine and has been introduced into the exposing
chamber through the slot 63, it will then be de-
livered between the feeding rollers 13 and T4 and g
succeeding lengths of ilm may be drawn through

- the exposing chamber and cut by the cutting,

mechanism, as is usual in this type of apparatus.
The structural features of this cutiing mecha-

‘nism or knife and the drawing and feeding roll- 75
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ers need not it is thousht be described in detail
since the subject matter thereof is described and

claimed in a companion appljcation of this ap-
plicant, Serial No. 662,337, filed March 23, 1933,

(U. 8. Letters Patent No. 1,976,156 dated October

9, 1934). It will be sufficient for an understand-
ing of this apparatus to say that the feeding roll-

ers 13 and 74 are associated with a knife blade
-19 which is stationary except for a slight upward

movement imparted to it during the cutting op-

- eration, the said upward movement being pro-

15
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vided by the clearance or slot 76 in the end plates

which carry the knife. The blade 11T which co-
acts with the blade 15 has its ends atiached to
plates such as 18, each having a segmental slot

- 19 constituting a clearance for the shaft of the:

roller T4, and when the cutting mechanism is

operated, the plates 18 oscillate to carry the blade
17 into engagement with the. blade 15. The plate

19 is further provided with peripheral teeth 80
which are engaged by a pinion 81 on a shaft 82.

Enough has been disclosed of the cutting mech-__

anism, it is believed, for an understanding of the
inventicn, and since i* is possible to substitute
other well known cutting mechanisms for those
of the disclosure, no point of patentability as to
this cutting mechanism is made in this appli-
cation.

The base ring is enclosed at the bottom by a
plate 83 having a slot 86 through which film is
discharged in the usual way. In order to protect
the interior of the exposing chamber from light,
licht guards 87T and 88 are associated with the
cutting and drawing mechanism, as fully shown,

“and each has a base portion such as 89 secured
to the plate 85 in any appropriate manner, as by

screws 90. .
As a convenient means for operating the draw-

ing rollers in association with a base ring of

this character, a housing 91 is provided and the
said housing is carried by a metal block 92 whose

‘ends form shoulders 93 and 94. A shaft 99 is

journaled in the block and exiends through the

-base ring and has a clutch connection with the

shaft 82. A shaft 96 is also journaled in the
block and extends through the base ring and
has a clutch connection with a shaft of one of
the drawing rollers. The shaft 96 has a gear
wheel 97 on it and a train of gears is interposed

‘between tha gear wheel 81 and a pinion 88 on -
s shaft 99, which shaft 99 has a crank 180, by

wblch the feed rollers are driven.
A disk 11 has a hub 1062 which is recessed to
receive a spring 103, the said hub being mounted

~on a screw 104 which is threaded in the end of
By this means the disk is friction-

a shaft 10§.
ally held at different p051tions of adjustment and
the outer surface of the disk is graduated so that
as the shaft 1905 is rotated, the -disk will turn
and the graduations are intended to indicate the

‘length of film drawn into the exposing chamber

by the turning of the crank 100 and the opera-
tion of the feeding rollers. A gear wheel 186

rotates with the shaft {05 and it meshes with a
pinion 107 on an extension of the shaft 88.

Hence, as the drawing or feeding rollers are ro-

tated, the wheel 106 with the disk 101 is rotated,

bringing the graduations successively into regis-

‘try with an indicator {88 which is fa.sbened to the

block 82, as shown in Fig. 2.
Asameanafortumingthaﬁminthem
chamber, the frame comprising the base rlng

cover or top and the posts connecting these ele-
ments is motor driven, and means of communi-_

| catdng the power from the motor to the frame

-an idler 1Y’

includes & worm (88 on t.he motor shaft (10
which meshes with a worm wheel (i1 on a shaft
112 that is journaled in bearings 113 and (4
within the casing. The part of the casing to
which the bearings are attached may

be 5

changed to suit particular requirements and need -

not, it is thought, be described in detail. The
shaft is provided with a collar 1% which sup-

ports a friction disk 116 that is engaged by a

Another friction disk 118 engages the uppar sur-

face of the gear wheel #11 and is pressed there-

against by a spring 119 encircling the shaft (12

- and interposed between the bearing (14 and the

gear wheel 11T rotatable on the said shaft 112. 10

said friction disk 118. By this means the wheel 15

{17 is made to rotate with the shaft 112, al-
though the wheel {1 may remain statmnary
when resistance to its motion overcomes the
friction of the disk, since there is what may be

termed an “over-run” of the driving means, due 20

to its momentum at about the time of the ar-
rest of the film carrying frame and after the
motor is deenergized.

"The base ring near its lower edge is provided :

[21 is located and the gear wheel {11 engages

which in turn engages the rack and
when in motion turns the base ring and’ the
frame of which it is a part.

The motor for driving the shaft IIB is of a .30

type which drives alternately in opposite direc-
tions and, as a means for oontrollmg current to

~ the poles of the motor, a snap switch is provided
that is actuated by a member on the rotatable

frame and a type of snap swilch is illustrated
in Figure 10 which has proven satisiactory in
practice. In this construction, switches 122 and
123 control the circuits to the motor for its-op-

. eration in one direction and switches {24 4and

{25 control the circuit to the motor for operat-

ing it in the opposite direction, and a switch:

blade 126 connects the switches 122 and 123
for one of the circuits and the switches 124 and
{25 for the other circuits. Thus, when the mo-

tor is operating to rotate the frame in one direc- 4!

tion, the circuits through the switches are closed

- and ‘just before the frame reaches the limit

‘with ‘a circumferential slot 120 in'which a rack 25

40

of its movement in the aforesaid direction, an
abutment 127 on the frame strikes the side of

the end 128 of the lever 128 and throws the lever

until the outer end of the rod 130, which is under

.the influence of a spring {31, as shown, passes

the axis of the pivot 132 of the switch blade 123
and the axis of -the pivot 133 of ‘the lever 129.

‘The action of the spring then causes the switch
 blade to be transferred to the other switches 122

50 -

f'.:"l

and 123 and, when the circuit is energized, the

motor will be driven in the direction opposite to
that in which it was driven when the switch was
in the first mentioned position..

- 'The circuit through the switches just described
is mmpleted, however, through the manipulation

‘of & switch which is under the control of a lever,

to be presently explained, by which the shutter

of the lens is operated.
~As to this last mﬁnﬁaned feature of the in-

vention, the handle or crank (34 is rotatable on

-a shaft 13§ journaled in a bearing 136 located

externally of the casing. A bracket 137 is also

secured to the casing in proximity to the shaft 70

and it carries a meter 138, of known type con-

sisting of disks with peripheral numbers, and

it is the purpose of the inventor that the meter
shall be operated when the shutter is operated

60

6

5

“for the exposure so thal the meter will indicate 15
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the number of exposures that have been made.
To this end, an arm 139 extends downwardly
from the meter casing, and each time the crank
138 is moved to open the shutter, a cam 140,
which forms a part of or is otherwise associated
to move with it, contacts the depending arm 139
and swings it to a degree that the numbering
of the meter is advanced one point.

A stud f4i acts as an abutment for limiting
the motion of the crank 134 in one direction and
a spring latch 142 on the stud engages the crank
and Irictionally retains' it against movement un-
til it is again manually operated. |

As stated, the crank is freely rotatable on the
shaft 135, and the said shaft has a ratchet wheel
(43 secured to it, which is engaged by a spring-
pressed ratchet 144 pivoted on a lug 145 Integral
with the crank 134. When the crank 134 is
moved away from the latch (42, the shutter-op-
erating wire 146 opens the shutter for exposing
film. Affer a predetermined period of time, the
shutter is closed and the crank (34 is returned
to engage the latch. During this movement, the
ratchet wheel is turned and hence, the shaft 135
Is turned. The inner end of the shaft 139 is
anchored to a switch block 471 and the switch
klock is given an intermittent step by step ro-
tation, for a Durpose to be presently explained,
but it mry be stated in a general way that
through this control of the switch the circuits to
the motor are established or interrupted in order
tnat the motor will be energized as soon as the
crank has been returned to inactive position af-
ter the exposure has been made, the motor being
again energized upon the operation of the crank
{34 on the completion of the next exposure, but

in this iast cycle of operation, the motor is en-
- ergized to move the film carrier in a direction
- opposite that in which it was moved in the first

OCCurrenee,

What has becn referred to as the “housing” in-.
cludes hollow side members constructed of sheet

metal, such as identified by the reference nu-
meral {48, and a flange, such as 149, of the sheath
is secured to each of the side members. Plates

or cleats 50 are secured to the side members and -

form anchorages for a frame-like light shield
[30’ which is interposed between the top and the
base ring. The structure of this frame may be
changed but, in the present embodiment, it is
compeosed of side, top and bottom members which
close the space between the frame and the cur-
tain or the curtain guide. The upper member
of the frame has a curved flange (51 which fits

in that portion of the annular groove that is not

occupied by the-'sheath, and the lower portion of
the frame has a flange 152 which fits in that por-
tion of the groove of the base ring not occupied
by the sheath. L

In order to clarify the operation of the reversing
motor and of the switches {llustrated in Figure 10

and in Figures 18 to 25 inclusive, reference will

now bhe had to the wiring diagram shown in

Figure 17. In this figure there is shown a pair
of conductors 153 and 154 recelving current from

‘any suitable source of supply, the wire or conduc-
tor 154 being shown as the positive wire while

the conductor. 153 is shown as the negative wire.
- The wire 154 is connected to the brush 181 and -

this brush is connected by a conductor (10 with
the brush’ 165. The contacts 122 and 12' “of the
circuit breaker are connected in multiple to the
wire 153.- The contact 123 of the circuit breaker
is connected by a wire 155 with the brush 168 and

- “fully stated herein.

2,021,884

186 with the brush (88, Extending along the
cylinder 1471 at diametrically opposite positions
are contact bars 171 and 112 which, for diagram-
matic purposes, have been illustrated as separate
contacts 171 and separate contacts 1712, the sepa- &
rate contacts in each ¢ase having wiring connec-
tions 171’ and 1712’ respectively. Obviously, the
showing in the diagram is the full mechanical
and electrical equivalent of the physical embodi-

ment of the corresponding switch parts as shown 10

- In Figures 19 to 25. The conductor 158 is dis-

closed in the diagram as having contact ends 158’ -
and- the conductor (59 is similarly described as
connecting the strips or bars 171 and I12. The
brushes 64 and 163 are connected by a conductor 15
113 and the brushes 160 and 166 are connected by
& coanductor 114,

As shown in the diagram, the reversing switch
Is in one open position. This will be understood
by observing that a partial circuit may be traced 20
from the wire 154 through brush 161 , contact 158’,
conductor (58, contact 158’ and conductor {74 to
brush 166 which, in this position of the switch,

-rests on the insulating cylinder 41.. At the same
‘time the armature winding of motor 157 which is 25

connected to brush 160 by a conductor 115 and to
brush 166 by a conductor 16 is short circuited,
since a circuit exists from conductor | 84 through
brush (61, conductor 110, brush 165, conductor
{16, armature 157*, conductor I15, brush (60, 30
contact 158’, conductor 158, contact 158’ brush
16/ and back to conductor 154. Obviously under
these conditions no current will flow and the

-

motor will not operate. o

If ncw, the cyiinder 147 be rotated 90° by the 35
action of the arm or lever i34, then the following
condition obtains. Current will flow from con-
ductor 154 through brush 16 i, conductor (710, con-
ductor 1718, armature 1572, conductor 15, con-
ductor 174, brush 166, contact 172, conductor 172",
contact 172, brush (69, conductor 155 contact
123, bar 126, contact 122, and thus to conductor
153. At the same time a branch circuit will be
established from conductor 17§ through conduc-

- tor 111, field winding 157®, conductor 178, .brush 45

181, contact 172, conductor 189, contact iT1, con-
ductor 171’, contact 171 to brush 189, and ‘thus
as before to the negative wire 153.  The course
of these circuits is indicated by arrow heads on
the conductors 116, 1716, 177 and 178. The motor 50
may now be assumed to run in the direction of the
arrow A which will act to rotate the paper carrier
until one of the stops 127 engages the handle and
trips the cut-out switch to move the arm out of
engagement with the contacts ‘122 and 123 and 55
thus to break the circuit whereupon the motor
stops. - - .
Upon the next ‘movement 6f the cylinder - |
through 90° a circuit is established in the same
direction through the armature winding but will 60

- flow in a reverse direction through the winding

I87° g0 that the direction of rotation of the motor
will be reversed and the rotating parts of the
machine will rotate in the opposite direction to
that just described and the rotation will continue 65 -

- until the other stop 127 trips the cut out switch.

- While the means for supplying current to the .
motor has been illustrated and described in de-
tall, it is obvious that other well known circuits
and controls may be substituted therefor which 70
are capable of operating to produce the results

‘Iclaim: | |
1. In a photographing apparatus, means for

the contact 124 is similarly connected by 8 wire projecting light, a film carried rotatably mount- 7§

s
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eéd in operative relation to the means for pro-
Jecting light, said. carrier comprising a frame,
means. assoclated therewith for drawing film
therethrough, and stationary means enclosing the
frame for maintaining the frame in light-proof
association with the means for projecting light,
the said stationary means having an opening

through which light is projected to film on the

film carrier. . ) -

2. In a photographing apparatus, means for
projecting light, a film carrying frame rotatably
mounted in operative relation to the said pro-
jecting means, means with relation fo which the
frame is movable forming therewith an exposing
chamber, means for rotating the frame, a revers-
Ing. switch for controlling current, means mov-
able with the frame for tripping the reversing

-Switch, electrically driven mears, means for trans-

mitting the drive of the last mentioncd means
to the frame, an electric circuit including a8

source of electricity, the reversing switch, a man-

ually controlled switch and the electrically driven
means, whereby power is communicated to the

- frame for turning it alternately in opposite dlr_ec-

tions. B Lo
3. In a photographing apparatus, a rotatably

mounted frame comprising a base ring, posts and
an apertured top plate, a stationary sheathing

partially enclosing the side of the frame and

therewith forming an exposing chamber, a light

and image projecting instrumentality in opers=

~ative relation to the exposing chamber, a8 film
holder on the plate from which film is projected:

into the exposing chamber, means for drawing

film through the exposing chamber, means for

* turning the fllm alternately in opposite directions,

40

o0

iy |
o] |

60

5

- and means for controlling the last mentioned

means. ' |

4. In a photographing apparatus, a ‘mtathbm‘-

mounted frame comprising a base ring. posts
and an apertured top plate, a stationary sheath-
ing between the base ring and top plate partially

-enclosing the side of the frame and therewith -
forming an exposing chamber, a light and image _-

projecting instrumentality in operative relation
to the exposing chamber, a film holder on the

~plate from which fllm is projected into the ex-

posing chamber, means for drawing sald film
through the exposing chamber, means for turn-

ing the frame im one direction from a normal
bosition, and means for returning the frame to.

its normal position.: - |
0. In & photographing apparatus, a rotatably

mounted frame comprising a base ring, . posts
and an apertured top plate, a stationary sheath-

ing partially enclosing the side of the frame and
therewith forming an exposing chamber, a light

and image projecting instrumentality ‘in opera-

tive relation to the exposing chamber, a film hold-

er on the plate from which film is projected into

the exposing chamber, means for drawing said
film throush the exposing chamber, a reversing
motor for turning the frame alternately in oppo-

‘site directions, means for controlling current to

the motor including an exposure controlling de-
vice, means for controlling the rotatable frame.

and means actuated by the rotating frame for.

reversing the circuit to the motor. |
6. In a photographing apparatus, a rotatably
mounted frame comprising a base ring and a

slotted top plate, posts holding said frame and

base ring assembled, a sheathing partially en-
closing the side of the frame, a light and image
projecting means communicating with the in-
terior of the frame through the opening unguard-

is applied and by which it is supported.

-the housing and frame when the said housing {s

| . 5
ed by the sheathing, a base with relation to which
the base ring is rotatable, anti-friction elements

supported by the base on which the base ring.
travels, said anti-friction elements each compris-

ing a horizontally rotatable ball race having a 5

beveled upper surface engaged by the base ring, .
an inner ball race coacting with the first men-
tioned ball race, and a stud supported by the
base to which the second mentioned ball race

: A (
7. In a photographing apparatus, a film sup- .

porting frame having means for drawing film

therethrough and means for cutting the film. a
light projecting instrumentality and a sheathing
forming with. the said frame a light-proof ex- 15
posing chamber with which the light projecting
means communicates, anti-friction elements on
which the frame rotates, each of said anti-fric- .
tion elements comprising a horizontally rotatable

~ball race for supporting the frame, an inner ball ¢¢

race with which the outer ball race coacts, and.

. & suitably supported stud to which the inner ball
-race Is applied and by which it is supported. -

8. In a photographing apparatus, a frame hav-
ing - means for drawing film therethrough and o5

- means for cutting the film, a light projecting . -

means, means for maintaining the interior of -
the frame in light-proof lon with the
light projecting means, means for rotatably sup-

porting the frame comprising anti-friction ele- g9

‘ments, each of which comprises an inner ball

race, a vertically positioned stud on which the
inner ball race is mounted, and an outer ball race -

‘coacting with the inner ball race rotatable hori-

zontally, the outer ball race having a beveled 35

~ frame supporting surface whereby the said frame -

Is in line contact with the ball race. :
9. In a photographing apparatus, a rotatable

- film holder, means for operating a shutter of the
‘photographing apparatus, a switch, means op- ‘40

erated by the said means when moved to close
said shutter for operating the switch and clos-

ing a circuit to a motor, means for communicat- ..

ing power from the motor to rotate the ilm hold~
er, and a switch tripped by the film holder for ¢5
opening said circuit. .
'10. In a photographing apparatus, a rotatable
film holder, a light projecting means in opera- .
tive relation to said holder, means for operat-
ing a shutter of the light projecting means, a §o
motor including an electric circuit, means where-
by the motor rotates the film holder, a switch
In said electric circuit. operative to make and
break the motor circuit and to establish said
circuit when the shutter operating means is moved. 55

to close the shutter. |

11. A magazine comprising a suitably support-
ed frame, a housing, interengaging half hinges

- supported by the housing and frame whereby the

said housing may be swung fo open -the maga- 60
zine, the sald hinge sections being operative to
prevent dislodgment of the housing vertically -
from -the frame and to permit disconnection -of

open. | - S

~ 12. A magazine comprising a suitably supported
frame and a housing, hinge guards applied to the -
frame, hinge elements, one of which is' located
in each guard, said hinge elements having con-

s
-

r

> vexed portions elevated above the guard but ter- 70

minating inside the guard in spaced relation to
the outer wall of said guard, and a member se-
cured to the housing having a curved portion com-
plemental to the curved portion of the first men-

tioned hinge member movable on said curved por- 18
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tion and extendible into the housing between

the curved portion of the first mentioned mem-
ber and the outer wall of the housing.

-13. A magazine comprising a suitably support-
ed frame and a housing, hinge guards applied to
the frame, hinge elements, one of which is lo-
cated in each guard, sald hinge elements having
convexed portions elevated above the guard but

terminating inside the guard in spaced relation

to the outer wall of said guard, a member secured
to the housing having a curved portion comple-
mental to the curved portion of the first men-
tioned hinge member movable on said curved por-
tion and extendible into the housing between the
curved portion of the first mentioned member
and the outer wall 6f the housing, and a latch as-
sociated with the frame and engaging the housing
for retaining the housing closed.

14. A camera having an exposing chamber and
light admitting means, a film holder rotatably

- mounted in the exposing chamber in position to

b

30

40

expose the sides of fllm successively to light, ilm

drawing means and film cutting means carried .

by the holder, motor driven means for imparting
rotary motion to the said film holder in one di-
rection, including means for imparting rotary
motion to the film holder in the opposite direc-
tion after the first mentioned rotary motion has
ceased, means for operating the film drawing
means, and means for operating the film cutting

means, the last mentioned means for operating

the film drawing means and for operating the film
cutting means being in stationary position with
relation to the film heider.

15. A camersa having an exposing chamber and
licht admitting means, & film holder rotatably
mounted in the exposing chamber in position to
expose the sides of film successively to light, ilm
drawing means and film cutting means carried by
the holder, a reversible motor, means whereby the
motor imparts rotary motion to the said film hold-

er in one direction, means for interrupting current

to the motor when predetermined movement is

imparted to the film holder, means for reversing
45 the current 1n the motor to drive it oppoe.itely and

2 021,884

impart rotary motion to the film holder in the
opposite direction, means for switching current

of the motor when the holder has returned to its
initial position, and means stationary with rela-
tion to the moving film holder for operating the 5
film drawing means and the fllm cutting means

in succession.

16. A camera having an exposing chamber and
light admitting means, a film holder Yrotatably

mounted in the exposing chamber in position to 1v
expose the sides of fillm successively to light, film
drawing means and film cutting means carried
by the holder, a reversible motor, means whereby
the motor imparts rotary motion to the said film
holder in one direction, a current reversing switch 15

: for the motor, means actuated in time with the

movement of the film holder for operating the
reversing switch at cycles of operation of the

said film holder, means for interrupting current

to the motor when predetermined movement is 20
imparted to the film holder, means for reversing
the current in the motor to drive it oppositely and
impart rotary motion to the film holder in the op-
posite direction, means for switching current of
the motor when the holder has returned to its 25
initial position, and means stationary with rela-
tion to the moving film holder for operating the
film drawing means and the flim cutting means
in succession,

17. In a photographing apparatus, means for 30
projecting light, a film carrier rotatably mounted

in operative relation to the means for projecting
light, said carrier comprising a frame, means as-
sociated therewith for drawing film therethrough,
motor driven means for partially rotating the 35
film carrier alternately in opposite directions to
present first one side and then the other side of
the film to the projected light, and stationary
means enclosing the frame for maintaining the
frame in light-proof association with the means 49
for projecting light, the said stationary means
having an opening through which light is. pro-
jected to film on the film carrier.
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