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1o wll whom it may concerns R

Be it known that I, FRANK BENJAMIN, a
citizen of the United States, residing at Lan-
singburg, county of Rensselaer, State of New
York, have invented certain new and useful
Improvements in Cameras; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
1t appertains to make and use the same.

My invention relates to cameras, and more
particularly to that type known as ‘“ bellows-

cameras.”
The objects of my invention are to provide
means whereby the lines of the

torted representations of the object, to pro-

vide devices whereby the center of the pic-

ture shall be made to coincide with the cen-
ter of the ground-glass plate by adjustment
of the lens-frame, to secure desirable rotata-
ble axial adjustment of the ground-glass-
plate frame and bellows without disturbance

of the lens-frame, and to secure such sepa-

rate adjustability of the parts that while the
ground-glass-plate frame may be rotated the
lens-frame may be given separate vertical
adjustment to bring the picture into the cen-

~ter of the ground-glass plate; and my inven-
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tion consists of the parts and combinations,
all as will hereinafter be fully deseribed, and
definitely pointed out in the claims.

In the drawings, Figure 1 is a side eleva-
tional view of my improved camera. Fig. 2
is an end elevation looking toward the rear
or plate-supporting position of the camera,.
Fig. 8 is an end elevation looking toward the
opposite or lens end of the camera. Figs, 4,
5, 6, and 7 illustrate the plate-supporting
frame in various adjusted positions.. Figs.

- 3 to 17, inclusive, are detail views of the uni-

versal joint and its component parts. Figs.
13 and 19 are side and end elevational views,
respectively, of the lens-supporting frame, an
adjusted position thereof being indicated in
dotted lines. Tigs 20 and 21 are vertical sec-
tional views of the guidesat either side of the
lens-frame, taken on line x z, Fig. 20. Fig.
2218 & cross-section taken on line 7 ¥y of Fig.
20. Fig. 23 is an enlarged detail view of the
spring-actuated pawl for holding the plate-
framein its various adjusted positions. Fig.

e picture on the
ground-glass plate shall be accurate undis- |

| 24 is a perspective view of the camera, pars

of the bellows being broken away. Tig. 25
1s a vertical section taken on line z z, Fig.
24. Fig. 26 is a diagrammatic view illus-

55

trating in dotted lines the plate-frame and

block for supporting the front end of the bel-
lows in an adjusted position. Fig. 27 is an
elevational and plan view, respectively, of
the block for adjustably supporting the front

6o

end of the bellows upon the lens-frame. Tig.

28 18 an elevational and plan view, respec-
tively, of the cylindrical support for the bel-
lows-block detached from the lens-frame.

It 1s sometimes desirable in using a camera

to have the plate occupy positions interme-

diate to those in which its largest axis is

either vertical or horizontal in order that the
object may be projected upon.the plate in
the most advantageous position. Such inter-

mediate positions of the plate are possiblein

my improved camera, as the plate-frame is
connected to the base-frame, so that it may
swing in a plane transverse to that of the
camera and to either side of its vertical axis,
or perpendicular to the base-frame. The
means for supporting the plate-frame above
the base-frame which I employ permits the
plate being brought to a level position with-
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out changing the feet of the tripod from the
irregalar positions which they may occupy.

| In order that the proper relation between the
lens and plate may be secured when the lo-

cation of the object necessitates the vertical
adjustment of the lens-frameand at the same
time to permit the plate-frame toswing trans-
versely, I preferably employ such a connec-
tion between the plate-frame and base-frame
that the former may be inclined with respect
to the lens-frame and may also be slightly ro-
tated about its vertical axis.

Referring to the accompanying drawings,
which show one embodiment of my invention,
A designates the frame forming the rear end

-of the camera to which the plate-holder is re-

movably attached and will hereinafter be re-
ferred to as the ‘‘plate-frame.”

A’ indicates the usunal ground-glass plate,
which is adapted to be placed inaseat formed
in the plate-frame and is held therein by suit-

‘able fastening devices a o', .
B designates the usual telescoping bellows,
| secured at one end to the plate-frame A and
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projecting forwardly to the lens-supporting |

frame C. A rectangular plate ¢’, Figs. 3 and
25, is located flush with the outer surface of
the lens-frame Candis provided with a screw-
threaded tubular projection, upon which the
lens-holder C'is secured. Suitable fasten-
ing devices ¢® ¢, Fig. 3, retain the plate ¢°in
position upon the frame C. Within the cir-
cular opening through the frame C in aline-
ment with the lens-holder is secured one end
of a cylinder ¢*, Fig. 25, which projects in-
wardly beyond the surface of the frame C
and is provided with an outwardly-extending
flange c.
of the bellows B is seeured, is provided with
a circular opening, through which the cylin-
der ¢t extends. The block 6 may rotate upon
the eylinder ¢!, being retained thereon be-
tween the flange ¢’ and the inner surface of
theframe C, Fig. 25, Suitable tubular guides
¢ ¢, Figs. 20 and 21, are secured to the side
cdoes of frame C, one of said guides being
provided with an opening, within which a
spring-pawl ¢® is located.

Theplate-frame A andlens-frame Caresup-
ported upon a base or under frame D, pref-
erably consisting of a rectangular base of a
width substantially equal to that of the lens-
frame, but less than that of the plate-frame,
to permit the latter being swung transversely
a oreater distance without contacting with the
base-frame. Grooves d* are provided along
the side edges of the under frame D, and a se-
ries of teeth constituting a rack d are pro-
vided at each side of the upper face thereof.

A carriage 3, Figs. 19 and 24, 1s supported
upon the base-frame D, so as to move back-
ward and forward thereon. 'This carriage &
comprises side brackets, each having a flange
to engage one of the grooves (* in the base-
frame D, and an opening ¢g*. A brace g°of a
width substantially equal to that of the base-
frame D rigidly secures said brackets to-
oether, so that they may move in unison, one
on each side of the frame D, without binding.
Rods ¢ ¢’ are fixed at thelr lower ends to the
side brackets of the carriage G and extend
upwardly within the tubular guides ¢ ¢’ of the
lens-frame C. The rod ¢ is provided with
ratchet-teeth,which areengaged by the spring-
pawl ¢? of the guide cin ordertosecurely hold
the lens-frame in any adjusted position.

A rod H, Fig. 2, is journaled near its ends

in the openings ¢g* of the side brackets of the

carriage G. Gear-wheels /i’ are fastened upon
the side rod I, one adjacent the inner face
of each of said brackets and engage the teeth
d, forming the racksin the base-frame D. On
the ends of the rod I, outside of the carriage
G,arefixedcircularheads i, preferably milled,
so that they may be readily rotated by the
operator when he desires toregulate the focus.

The plate-frame A is sosupported upon the

base-frame D that it may swing aboutits ver-
tical axis, also transversely to either side of

A Dblock b, to which the front end

3 654,777

the camera to varyits inclination relative to
the lens-frame. The means which I deem
preferable for so connecting the plate-frame
to the base-frame as to permit these desired
adjustments consists of a universal joint of
novel construction now to be described.

An opening ?, Figs. 10 and 12, is provided
through the base-frame D near the rear end
and at approximately its transverse center.
Recesses d! extend downwardly below the up-
persurfaceof the base-frame D and communi-
cate with the opening d?. A spherical segment
7 is located within the opening ¢* and 1s pro-
vided with lugs 7°, projecting from its outer
surface, which are seated in the recesses d*
and there secured by any sultable means.
The special segment f is hollow and is pro-
vided with openings f° {through its surface,
preferably at the ends of its vertical diame-
ter. Caps f° /7 of greater diameter than the
openings f% and of substantially the same
curvature on their inner faces as the outer
surface of the spherical segment f are placed
over the openings 8. The cap f*1s provided
with a tubular stem f*, depending from 1ts
curved face and of a length slightly greater
than the diameter of the segment f. The cap
1% has a central opening, through which the
stem f*of the cap f° projects. A thumb-nut
FSengages the screw-threaded end of the stem
f*and bears against the outer face of the cap
75, Arod K, serew-threaded at one end and
squared at its other, fits within the tubular
stem 4 and is supported thereby. This rod
K is reduced in diameter to form a shoulder
', which codperates with a corresponding
shoulder 77, formed in the stem f* near its
end te prevent the rod I when detached from
the plate-frame A from dropping out of the
stem. A cireular thumb-nut /%, having a
square central opening, is fitted upon the
squared end %* of the rod I and is retained
thereon by any suitable means-—as, for in-
stance, the serew /%  The rotation of the
thumb-nut & effects an engagement between
the screw-threaded end of the rod K and a
socket ¢®, Figs. 5 and 7, in the center of one
of the long or short sides of the plate-frame
A, thereby securely supporting the plate-
frame.

A tripod E of ordinary construction sup-
ports the base-frame D.

The operation of myinvention is as follows:
The various parts of the camera being prop-
erly assembled, the ground-glass plate A’ is
placed in position upon the plate-frame A for
determining the proper focus. The thumb-
nut 7% is then rotated upon the stem f* to re-
lieve the clamping action with which the caps
féf5engagethespherical segment f. The caps
may then move upon the segment, thereby
permitting the position of the rod IS and thoe
plate-frame A,supported thereon,to bo ad-
justed to any desired position. The plate-
frame may then be retained in the adjusted

its vertical axis, and also longitudinally of | position by setting up the thumb-nut. 1f the
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tripod is not level, the plate-frame may be |

swung transversely relative to the base-frame
D to a level position without rearranging the
tripod. The plate-frame may be similarly
swung to either side of its vertical axis when
necessary to better the position of the object
upon the plate. The vertical position of the
lens-frame may be adjusted to suit the object
by means of the spring-pawl c*and codperating

teeth g°,and when so adjusted the plate-frame |

may beinclined longitudinally of the camera,
as indicated in Figs. 4 and 7, to secure the
proper relation between the plate and lens.
The plate-frame may also be rotated about
its vertical axis, as illustrated in Fig. 6,when
necessary. Therotatableconnection between
the front end of the bellows B and the lens-
frame C permits the bellows to swing bodily
with the plate-frame A when it is adjusted
transversely. The proper focus may be ef-
fected by moving the carriage G, and conse-
quently the lens-frame C, supported thereon,
to and from the plate-frame. The carriage
1s readily adjusted by turning one of the
heads A on the ends of the rod H, which causes
the teeth on the gear-wheels 2’ to successively
engage the teeth on the racks d, thereby pro-
pelling the carriage and regulating the focus
of the camera.

Although I have described with some de-
tall the above as my preferred construction,
I do not intend to be understood as limiting
myself thereto, as I contemplate changes in
form, the proportion of parts and, the substi-
tution of equivalents as circumstances may
suggest or render expedient and without de-
parting from the spirit of my invention.

Having thus described my invention, what

1 claim, and desire to secure by Letters Pat-

ent, is—

1. Inacamera,the combination with a lens-
frame, of a plate-frame, and means for trans-
versely swinging said plate-frame to either
side of the perpendicular to the base-frame.

2. Inacamera, the combination with a lens-
frame, of a plate-frame, a base-frame, means
for supporting said plate-frame upon said
base-frame, and provisions for swinging said
plate-frame longitudinally of the base-frame
and transversely of the perpendicular to the
base-frame. - '

5. Inacamera,the combination with a lens-

frame, of a plate-frame, a sapport for said |

plate-frame, and a universal connection be-
tween sald plate-frame and its support.

4. In a camera, the combination with alens-
frame, of a bellows connected thereto, and a
plate-frame adjustable to swing about its ver-
tical axis to either side of the perpendicular
to the base-frame, independent of the lens-
frame, and to which the other end of said
bellows is secured. -

5. Inacamera, the combination with a lens-

frame, of a bellows, one end of which is ad-

justably connected to said lens-frame, a plate-
frame to which the other end of said bellows
18 secured, and means for swinging said plate-
frame transversely to either side of the per-
pendicular to the base-frame.

6. In acamera,thecombination with a ver-
tically-adjustable lens-frame, of a bellows,one
end of which is adjustably connected to said
leng-frame, a plate-frame to which the other
end of said bellowsisconnected,and means for
swinging said plate-frame longitudinally of
the base-frame and transversely of the per-
pendicular to the base-frame.

7. Inacamera, the combination with a ver-
tically-adjustable lens-frame,of a universally-
adjustable plate-frame A, bellows connected

‘to sald frames, a base-frame supporting said
| lens and plate-frames, a rack located at each

side of said base-frame, gear-wheels engaging
sald racks, and means for simultaneously ro-
tating said gear-wheels to regulate the focus
of the camera. o
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5. Inacamera, the combination with a lens-

frame, of a plate-frame, a support for said
frames, rods projecting above said support,
one of which is provided with ratchet-teeth,
and guides engaging said rod secured to said
lens-frame, one of said guides having a pawl
cooperating with said ratchet-teeth,whereby

the lens-frame is vertically adjusted.

9. In a camera, the combination with a ver-
tically and longitudinally adjustable lens-
frame, of a plate-frame, and means for sSwing-
ing said plate-frame transversely and longi-
tudinally of the base-frame. |

In testimony whereof I af
in presence of two witnesses.

FRANK BENJAMIN,

'

X my signature

Withesses:
CHARLES H. CHAPMAN,
THEODORE A. FRANK.
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