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UNITED STATES PATENT OFFICE. 

SAAIUEL DICKINSON WILLIAMS, OF NEWPORT, ENGLAND. 

VAGA NE CA; ERA, 

SPECIFICATION forming part of Letters latent No. 578,905, dated liarch 16, 1897. 
Application filed June 14, 1894, Serial No. 514,622, (No model.) Patented in England March 31, 1892, No. 6,243, June 7, 

1893, No, 11179, and October 28, 1893, No. 20,379, and in France April 4, 1898, No. 229,127, 

To all, who, it notif coice.77: 
Be it known that I, SAMUEL DICKINSON 

WILLIAMS, a citizen of the United Kingdom 
of Great Britain and Ireland, residing at New 
port, in the county of Monmouth, England, 
have invented Improvements in Niagazine 
Cameras, (for which I have patents in Great 
Britain, No. 6,243, bearing date March 31, 
1892, No. 11,179, bearing date June 7, 1893, 
and No. 20,379, bearing date October 28, S93, 
and in France, No. 229, 127, bearing date April 
4, 1893,) of which the following is a specifica 
tion. 
My present invention relates to magazine 

cameras adapted for both glass plates and 
films; and it consists in the novel features 
hereinafter set forth. 
The accompanying drawings show different 

embodiments of the invention, in which 
Figure 1 is a sectional elevation of a cam 

era provided with one form of the invention 
and adapted particularly for the halndling of 
glass plates or films in suitable frames. Fig. 
2 is a plan view of the same, a portion of the 
top wall of the camera being removed to dis 
close some of the interior parts. Fig. 3 is a 
Vertical cross-section on the line 3 of Fig. 1, 
looking rearward. Fig. 4 is a like Section on 
the same line, looking toward the lens. Fig. 
5 is an elevation of the Operating mechanism 
immediately within one of the vertical walls 
of the camera, said wall being removed, as On 
the line 5 of Fig. 3. Fig. 6 is a sectional ele 
vation of a modified form of the film or plate 
transferring means. Fig. 7 is a plan view 
thereof. Fig. 8 is an enlarged detail. Fig. 
9 is another detail. Figs. 10 and ill are per 
spective views of another modified form of 
the transferring means. FigS. 12 and l3 are 
detail elevations of a specific foil of carry 
ing device employed in the structure of Figs. 
10 and 11. Fig. 14 is an enlarged elevation 
of the separator. Fig. 15 is a plan view of the 
separator-disk. Fig. 16 shows diagrains of 
the action of a separator. 

Referring to said drawings, particularly 
Figs. I to 5, form in a camera, a Sei'een Ol' 
division-plate C, forming the elby a separate 
chamber or compartment D, in which on a 
flange or ledge B near the botton on each 
side I stack the Sensitized plates or films A, 

the latter being carried in suitable hollow 
frames (one to each) with their sensitized 
faces downward and parallel with the bottom 
Of the caneia. 

Dealing especially with my improved cam 
era in its application to the use of plates it 
is to be noted as Oile of the novel features of 
my present invention that it is the bare plates 
A themselves, without their being individu 
ally contained or held in any sort of sheath 
Or holder or with any soit of backing, which 
thus stack and Operate in the manner here 

in after described. The fact of the plates in 
the stack being Supported by widely-sepa 
lated ledges, as described, leaves the under 
plate free to be moved out through a corre 
sponding space or slit T below the division 
plate C, the stack of plates sinking down the 
distance of the thickness of the plate so moved 
Out. Thus every plate in the stack connes all 
tomatically to occupy the position of the bot 
ton) or under plate of the stack, each in turn 
being thus capable of being moved out, as 
above described. 
The ledge B, which may be hollow or skele 

toned like a rail, is continued in the direction 
of the lens in an approximately circular form 

, terminating at the point II" at the top of 
the camera, which is the distance necessary 
to coin trol the movement of the plate in its 
transference from the vertical or position of 
exposure thi'ough the top slot or opening T' 
in the Sci'een C onto the top of the stack. 
Coincentric with and on the inner side of the 
circular flange or ledge B is a slot, J', formed 
in the sides of the compartment, or camera, 
through which projects a Spling-bolt, catch, 
or nose-piece (2 of a 'Otating disk or radial 
an Q, (see Fig. 5,) that is located in a recess 
formed in each vertical wall of the camera, 
and which nose-piece is enabled to take hold 
of or engage with the real edge of the plate 
after the same has been Sepalated from the 
stack by being drawn from underneath. Fol 
lowing the contour of the circular ledge I, as 
also, of course, of the slot J", but in the inside 
position with relation to both, is a second and 
similar ledge L of correspondingly smaller 
circumference. On a rotary motion being in 
parted to the arm Q the Spring-bolt or nose 
Q' takes under the bottom edge of the plate, 
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while the top edgethereof at the corners slides 
along the outer circular flange II, the other 
surface of the plate at the middle of the side 
edges sliding against the inner circular ledge 
L. The plate being thus maintained between 
the Outer and the inner ledges is brought 
into a vertical position for exposure, as in 
Fig. 1, after which a continuation of the same 
rotary motion of the arm. Q continues to ele 
vate the plate, sliding it along the remaining 
portion of the circular ledge and finally de 
positing it through the opening or slot T in 
the top of the screen C onto the top of the 
stack, from the bottom of which it had previ 
ously been taken. Both top and bottom slots 
TT are made light-tight by a flexible flap T', 
controlled by the movement of the plate 
through same. The circular slot, J' and path 
II cease at the point H', and the spring-bolt 
nose-piece Q in the arm Q in meeting the end 
wall of the slot yields in Wardly or withdraws 
itself to enable the same in the continued ro 
tation of its arm to be brought around into 
position to again project through said slot to 
recommence its plate-transferring function at 
the point Y°. The rotary disk or radial arm 
Q on each side of the camera is connected by 
a spindle or main shaft K, running through 
the body of the camera. 

For a selecting and separating device, i. e., 
a device to select and separate from the stack 
or magazine one plate at a time preparatory 
to exposure, I provide in one form of any in 
vention on the spindle K, on One or both sides 
or ends thereof, a cam M, (see Fig. 5,) of a 
shape approximately that shown in the draw 
ings, suitable for operating a vertical sepa 
rating-lever N, hinged at the top Pandjointed 
at the bottom to a horizontal extension-sepa 
rating link G, which is connected at its end 
to a transverse bar E, which carries one, two, 
or more separating-noses F (see Fig. 1) for 
engaging with the back edge of the bottom 
plate in the magazine. 
U is an antifliction-roller on lever N for 

contact with the cam M, which, coming into 
sliding contact there with, impal'ts motion to 
the bar E and enables the noses F to bear 
against and move the bottom plate from the 
stack and deliver it at the point, Y, where the 
spring-bolt () at the end of the rotary arm 
Q engages with it in order to transfer it up 
the flanges i and L to the vertical position for 
exposure. The said cam is of such a shape 
that a continuation of its motion through the 
medium of a fixed stud II", which it bears, 
and engaging with an eccentric extension R. 
on the vertical lever N enables the link G. 
and transverse bar E to reverse and make the 
return movement for the next plate. 
As adjuncts to the ledges B, I may employ 

a collapsible or folding-down ?lap or lap S 
With a notch or groove L' On the edge, so as 
to furnish a seat or socket for the plate to 
stand in. One such lap is on each side of the 
camera at the bottom, each mounted on the 

shaft, W with the cam-rod W', worked by the 
cam W, raises the flaps when a plate is be 
ing drawn out in order to support it, and 
then lovel's them flush with the bottom of 
the camera when the point is reached where 
the said plate is required to assume the angle 
necessary to enable the nose Q to engage with 
it for sliding it up the ledges II L. 

I provide a lever W, (see Fig. 5,) jointed 
at Ix" on the separating-lever N and at K 
and thence to setting-shaft, V', which is fixed 
thereon, and a Setting-lever terminating at 
EX', where its function is to press down the 
stud K on the shutter and thus automatically 
set the latter every time a plate is changed. 
The kneeling-piece Y, Fig. 5, on the end of 
the bar E is a trailing spring-click to enable 
Said bar E to make the return novellent at 
a lower level, alid thus avoid scraping the sur 
face of the lower most plate in the laagazine. 
The Wedge or cam shaped projection X, Fig. 
5, is to enable the Spring nose-piece Q." to dis 
engage itself from the slot J'at the point II", 
where such path ends after the plate has been 
deposited at the top of the margin, as thence 
to the point Y the nose Q' slides in spring 
pressure contact Over the surface of the side 
or casing of the chamber D. 

Motion may be in parted to the parts de 
scribed by a handle Y on the exterior of the 
camera and keyed to the spindle IX, and in 
the general arrangement shown changes the 
plate for every entire revolution, the handle 
being locked, if desired, in position while ex 
posure is being made. 

in a modified form of the invention shown 
in Figs. 6, 7, S, and 9 omit the can princi 
ple combined with levers and link motion be 
fore described and sulbstitute therefo' the 
principle of a rack, differential toothed seg 
ments, and pinion movement. 

J, Fig. G, is a toothed segment revolving 
with the shaft is, and on motion being in 
parted thereto through the handle Y en 
gages with the rack G. to move it in one direc 
tion. To this Pack, on each side, is attached 
a link G', (see Fig. S.) carrying the transverse 
separating - bar E, bearing the separating 
noses F, which move out the bottom plate to 
a distance equal to the width of the plate onto 
the raiser-arms L'. These latter consist of 
two aims attached to a shaft N', which is con 
hected with the free end of a li?ting-lever O' 
by a link and the crank-joint P. A pin fixed 
on the toothed segment J raises the free end 
of the lever O', which, being connected by the 
crank-joint with the shaft. N', turns the same 
through an angle of ninety degrees and thus 
raises the arms L', with the plate on then, 
into the vertical position shown at II. In 
mediately the plate arrives at this position 
the spring-clips R. On the radial arm () (see 
Fig. 9) spring into the free space or path at 
II and engage with the bottom edge of the 
plate, holding it securely in that position for 
exposure. After eXposure the continued ro 

shaft W, which by its connection through i tary motion of the main shaft is pushes it, at 
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the same time tilting it, as indicated by the 
position II, at an angle, as before, and finally 
deposits it at the top of the other plates in the 
chamber D. The proper position for the ra 
dial arm. Q is about that shown by the dotted 
line II and not that shown in the drawings, 
Where it is placed simply in order to illustrate 
the operation of lifting or raising the plate 
into the position of deposit. The toothed 
segment Q is of larger diameter than toothed 
segment J, and therefore while the latter es 
capes the pinion V the former engages with 
it and by its aid returns the rack G and its 
separating-bar E into the normal position 
ready for drawing forward another plate. 

Fig. S is a detail of the separating-nose F 
and the kneeling-piece Y. 
The two forms of transferring devices al 

ready described are applicable to the use of 
plates without carriers, as already noted, and 
also to the use of flat cut films, provided these 
latter are each contained or held in a suit 
able rigid frame, which may be hollow, that 
is to say, without any opaque backing such 
as would be formed by a metal plate of suit 
able size, with the body stamped out, so as to 
simply leave a rim on its four sides, with the 
edges on two or three of such sides turned 
down; SO as to act as retaining-flanges. 
According to another modified form of my 

invention illustrated, Figs. 10, 11, 12, and 13, 
I adapt the transferring devices to handle flat 
cut films alone and by themselves, that is to 
say, without being held or contained in any 
sheath or carrier. 
The boxlike chamber Dis shown separated 

from the camera proper, but is intended to ?it 
Within the rear end of the camera with the 
vertical front end wall C in line with and 
fronting the lens. The interior of this cham 
ber is arranged to receive a number of flat 
films with their sensitive sides uppermost, the 
films resting upon the bottom B, which is 
open at its forward end to expose the forward 
portion of the bottom film and permit the en 
gagement there with of the carrying or trans 
ferring device hereinafter described. On the 
opposed Vertical sides there are arranged two 
endless chains, bands, or the like P, that are 
stretched to move coincident with the top, 
bottom, and two ends over supporting-pull 
ley's P', the two chains or bands being con 
nected together to operate as a single carry 
ing or transferring instrumentality by cross 
bars IX' and K', which support catches or im 
paling devices for talking the bottom film 
from the pile, move it into focus with the 
lens, and then deposit it on the pile of films 
in said chamber. 
The cross-bar K" carries a pair of spring 

pressed impaling pins, hooks, or grippers S, 
adapted in this instance to engage with suit 
ably-arranged perforations in the forward end 
of the lowermost film, so that on the onward 
movement of the chains and cross-piece it 
Will be removed from the pile and arranged 
in position for exposure. These hooks have 

projecting pins s', which are arranged to en 
gage with cams s1, supported by a cross-piece 
B. above the top of the chamber near its rear 
end, which raise the hooks to release the ex 
posed film and permit, it to rest on the top of 
the pile of films in the chamber D'. There 
may be two of such arrangements of impal 
iing-pins mounted on cross-pieces arranged at 
equidistant points on the chains. The other 
cross-piece K carries spring-pressed toess', 
adapted to engage the rear edge of the film, 
holding it stretched and flat while in expos 
ing position, and aids in carrying the film on 
Ward on the movement of the chains, the toes 
being opened in a manner similar to the hooks 
and by the same cams. Where two cross 
pieces is are employed, the cross-pieces K' 
will also be duplicated, by which means it is 
possible to have a film always ready and 
waiting to be moved into exposing position. 
For the separation of the films in order that 

the grippers S. may take hold of them one only 
at each time there is provided a device, Fig. 
14, which is in the form of a cam-shaped or 
screw-contoured disk. E", arranged at the lower 
end of a vertical shaft Eat the inner side of 
the front end Wall C. This disk has an over 
lapping section, like a nose-piece, so as to 
form two surfaces with knife-edges and a 
space between of just sufficient width to take 
the thickness of one film and no more. This 
screw or cam shaped disk E has a knife-edge 
beginning from nothing and increasing by 
reason of its calm shape so as to gradually in 
sert itself between the film to be separated 
and the rest of the pack. The upper end of 
the shaft, E' is connected by bevel-gearing 
With a transverse shaft P, connecting one 
pair of the pulleys P', the proportionate size 
and number of teeth being so adjusted that 
for every revolution of the operating-handle 
Y8 the screw cam-disk shall make one effect 
ive revolution, that is to say, shall completely 
Separate one edge of the film from the pack. 
Sometimes mount this cam. On a circular 
boss B8, the back face of which is cut into 
all irregular inclined plane terminating in a 
drop acting upon a fixed stop F", carried by 
the end Wall C, against which it is kept in 
contact by a spiral spring G", surrounding the 
shaft upon which it is mounted. This circu 
lar boss attached to the separating-calin in 
cludes a circular wedge-shaped piece P, en 
veloping the boss list for one-third of its pe 
riphery. Sometimes I give to the cam the 
shape or section shown at R, Fig. 15, in which 
case the overlapping nose-piece may be omit 
ted or modified to suit the thickness of the 
sheets in use and the degree of separation re 
quired. 
Land L are spring-claws for the purpose 

of holding each preceding film in position 
while the succeeding film is being carried 
over and deposited. These claws are actu 
ated by the cross-carrier, which in sliding over 
them depresses them to an extent to enable 
them to bear down with their tips upon the 

75 

90 

IOO 

IO 

I I5 

  



IO 

4. 

edge of the film just previously deposited, 
and the succeeding film, which is then in the 
carrier, is thus enabled to pass into its de 
posited position without the edges of one 
coming into collision with those of the other. 
M M are retaining or overlapping flanges 

or guide-frames for enabling the film to re 
tain its flat position during exposure and oth 
erwise to control its passage. 
N are spling-blades for the purpose of ad 

justing the films in their place when depos 
ited on release from the grippe's S. 
On the magazine receiving its proper charge 

of films the action generally on motion being 
imparted by turning the handle of shaft P. 
is the following: The cam E. revolves and its 
knife-edged nose becomes inserted behind the 
first film at the same time as the lower part of 
the boss B commences to give a forward mo 
tion, bending the film outward. The wedge 
shaped piece P then also begins to insert it 
self in such a Way as to interpose its own 
bulk between the film just separated and the 
One immediately behind and thus prevents 
the latter from following too soon. At this 
point the cross-carrier Is" arrives, and the 
spring-hooks S, sliding off the end of the 
bottom G", which up to this point resisted 
them, take into the perforations in the edge 
of the film, which is then drawn up to the po 
sition for exposure. After exposure the con 
tinued forward novelinent of the chain or 
band and carrier's brings the film onto the top 
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of the chamber D. The hooks Sare then in 
their passage up the inclined plane or cams 
s' disengaged from the film and the film de 
posited in its proper position in the space oc 
cupied by the stack in said chamber. The 
cam E. after having separated and pushed 
out the forward edge of the lowermost film 
continues its motion and passes the wedge P. 
round to its thin end, and in so doing the boss 
B also travels out of the range of the fixed 
stop F, and the spiral spring G is then 
brought into play and takes the shaft J back 
into the socket Q', the can being thus ren 
dered ready for commencing the Work of sep 
arating the next film from the rest of the 
stack of films. 

I arrange a suitable spring-catch for release 
by hand for instantaneous Or time exposures, 
as hereinafter described in connection with 
the combined shutter and view-finder por 
tion of my invention, but where necessary 
omit such device for independent working 
and connection with the view-finder's repeat 
ed movements and make the continuous travel 
of the transferring device or the general ac 
tion of the other mechanism, as described, 
set the shutter and release it as fast as the 
films are brought into position so as to en 
able exposures to take place in rapid and coin 
tinuous succession until the charge of film or 
sheets in the camera, be exhausted. 
In the next place my improvements in cam 

eras refer to the provision of a combined shut 
tel' and view-finder, as shown in Figs. 1 to 5. 

578,905 
A is an oblong sliding shutter working Ver 

tically in parallel guides B, containing two 
apertures A" and A. This shutter is drawn 
upward in one direction by the spring 3' and 
set in the other direction by means of the Set 
ting-lever K, drawing down on the stud IX 
in the direction shown by the arrow. This 
lever in self-setting cameras is worked by the 
general plate-changing mechanism operating 
the setting-shaft, V*. The aperture A* is sun'- 
lounded on all but the top side by alight-tight 
casing containing a mill'Or at all angle of forty 
five degrees to the front. When the shutter is 
set, the aperture A is opposite the lens and re 
mains locked in that position by means of the 
spring-latch L, as shown by the dotted lines 
L', and the lays of light falling on the mir 
ror from the lens are reflected upward onto 
the screen of the finder B. The top of the 
casing is connected With the top of the calm 
era by suitable light-tight flexible material, 
such as thin leather or other opaque textile 
or non-textile fabric. 

L' is a trigger-shaft with a tumbler which 
has a short circular motion in either direc 
tion. In One direction it. Works the presser 
L', which acts by releasing the bearing I. 
upon the latch L. On being released the slid 
ing shutter is rapidly drawn upward, bring 
ing the aperture A' opposite the lens, and on 
arriving there exposure takes place until the 
aperture is closed by the presser - Wing D' 
coming into contact with the catch of the 
crank D* and letting drop the spring-?lap 
hinged at D, which, falling down outward over 
the aperture, covers the lens. For time-ex 
posure the trigger oil being turned in the op 
posite direction allows the shutter to rise and 
brings the aperture A' opposite the lens the 
same as before, and so long as the trigger is 
held in the position just indicated the presser 
wing D is free of the crank D and exposure 
continues at the Will of the operator until the 
trigger Eislet go, when the presser D', through 
action on crank D', closes the flap-aperture. 
According to a further plan, instead of the 

arrangement whereby the mill'Or and the 
whole of the light-tight casing move or rise 
together, sliding up with the shutter, I pivot 
the end of the mirroi J, Fig. 3, at the point 
Z, as indicated in Fig. 4, the mirror occupy 
ing the line shown from Z to Z, by which ar 
rangement it will be seen that instead of the 
mirror moving in a parallel plane, as before, 
it now, being pivoted at point Z, moves from 
the plane Z to the plane Z'. The other parts 
and their action of the slide and its apertures 
and the rising and falling flap over aperture 
A" and the releasing and retaining gear are 
all the same as before. I may also provide 
by connection with the general mechanism 
any approved device for indicating the num 
ber of exposures inade. 
What I claim is 
1. In a magazine-Camera, the combination 

of a compartment for a quantity of separable 
films or plates normally out of the focal plane 
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of the lens, a single handle rotatable only in 
one direction, a transferring device con 
trolled by said handle and movable in one 
direction for moving the plate into the focal 
plane and thence into the compartment, and 
a cam for releasing the transferring device 
from the plate, as set forth. 

2. In a magazine-camera, the combination 
of a compartment for a quantity of separable 
films or plates, a single handle rotatable only 
in one direction, a transferring device con 
trolled by said handle and movable in one 
direction for moving the film into the focal 
plane and thence back into the compartment, 
a cam for releasing the transferring device 
from the film, a rotatable disk separator for 
the films and connections with said handle 
for rotating said disk, as set forth. 

3. In a magazine-camera, the combination 

of a compartment for a quantity of separable 
films, a revoluble disk separator, a Spring 
pressed telescope-shaft carrying the separa 
tor, an abutment for longitudinally moving 
the separated carrying-section of said shaft, 
means for exposing the separated film, and 
a lens, as set forth. 

4. In a camera, the combination of the lens, 
the view-finder, a movable shutter carrying 
a mirror and having two openings each adapt 
ed to register with the lens, the one opening 
coacting with the mirror and the view-finder, 
and the other opening exposing the plate or 

s 

3O 

film the said lens being common to the finder 
and to the plate or film, as set forth. 

SANUE I) ICKINSON WILLIAMS, 
Witnesses: - 

JOHN II. HECK, 
W. F. CASBURN. 

  


