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No. 778,518.

Fatented December 27, 1904.

"UNTTED STATES PATENT OFFICE.

GEORGE WASHINGTON, OF TOMPKINSVILLE. NEW YORK, ASSIGNOR TO
WASHINGTON CAMERA COMPANY, A CORPORATION OF NEW YORK.

PHOTOGRAPHIC CANERA.

- SPECIFICATION forming part of Letters Patent No. 778,518, dated December 27, 1904.
Application filed April 5,1904, Serial No. 201,647,

To all whom it may concern:

Be 1t known that I, Grorcr WASHINGTON, a
subject of the IKing of Great Britain, and a
resident of Tompkinsville, Staten Island, hor-
ough and county of Richmond, city and State
of New York, have invented a new and useful
Improvement in Photographic Cameras, of
which the following is a full, clear, and exact
description, reference being had to the accom-

1o panying drawings, in which—

L5

20

35

40

Figure 1 illustrates a plan view of the
camera folded. Fig. 2illustrates a side eleva-
tion of the parts shown in Fig. 1, the oround-
olass frame being shown in its closed position
in full lines and in its elevated position in
dotted lines. Fig. 3 illustrates a front eleva-
tion of that which is shown in Figs. 1 and 2,
the ground glass and its frame being in ele-
vated position. TFig. 4 illustrates a side ele-
vation of the apparatus in the position the
parts occupy at the time of exposure. Tig. 5
1Hustrates a view from below of the bellows-
operating mechanism, the outer casing heing
removed, showing two kinds of springs—one
for starting and the other for continuing posi-
tive sharp forward movement of the bellows
mechanism to insure proper action of the
shutter. Fig. 6 illustrates a view from above
ot the bellows-operating mechanism. the outer
casing being removed, the same as in Fig. 5,

and showing also the mirror in its relation to

the bellows mechanism. TFig. 7 illustrates a
plan view of the mirror, the actuating de-
vices for the bellows, and the bellows them-
selves when folded for transportation. the
ground glassand its frame being removed and
the outer casing or parts being also removed.
Fig. § illustrates a longitudinal vertical sec-
tion, the parts being in the position they oc-
cupy when focusing, the chamber for the re-
ception of the sensitized material being left

ofi. IFig. 9 illustrates a longitudinal vertical

sectlon, the parts being in the position they
occupy just after the picture has been taken.
1. 10 1llustrates a longitudinal vertical sec-
fion, enlarged, of the apparatus closed or
folded, as for transportation. TFig. 11 illus-
trates the detail of the shutter mechanism.

[

rior side of the lens-box, which also contains
the shutter-motor. |

A 1s a box or chamber adapted to receive
the sensitized surface, whatever its form may
be. It is a light-tight receptacle, and. de-
pending upon the detail of construction, is
so constructed and arranged as to receive and
properly manipulate plates, rolled film-car-
tridges, or film-packs. The special character
of the sensitized material forms no cssential
feature in this invention. Therefore there
need be no turther specific description of this
part ot the apparatus excepting to say that
this box or chamber forms, as it were, the
base or foundation to which the other parts
are attached and by which they are supported
in their several positions.

B and C are two frames which extend
transversely of the apparatus. They are piv-
oted to each other, as at D. (See Figs. 1 and
2.) The upper one, B, is pivoted, as at . to
the front of the box, and the frame C is pro-
vided with two spring-plates F, (see Fios. 2
and 4,) one at each side, which are provided
1n their free ends with holes (&, which are en-
gaged with pins H H', projectineg from the
sides of the box A near its lower edoe when
the parts are swung from the position they
occupy as shown in Fig. 2, in which the part
B 1s folded down upon the front side of the
1lm-holding box A and the part C is carried
around its forward end and folded upon the
back thereof into the position shown in Fig.
4, thus holding the said parts or frames B
and C 1n their forwardly-projected operative

LT

position.

I 1s a box or casing which contains the lens,
as best shown in Figs. 4, 5, and 6. It also
contains the motor which actuates the shut-
ter mechanism, as will be hereinafter ex-
plained. Thisbox extendstransversely across
the entire front of the apparatus, closing the
front end of the combined frame B C.

J 1s a frame supporting the ground glass K,
and L 1s light-excluding material, preferably
bellows-cloth, adapted to be folded upon itselt
in the form of gussets, so that the eround-

glass plate can be closed down upon the top

-l

Kig. 12 illustrates a view of the rear or inte- | of the frame B and held in its closed position
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by a suitable clip or fastener M. The method
of folding the gussets is well illustrated In
Fig. 1 in dotted lines. This ground-glass
frame is pivoted at N N (see Fig. 1) to an
axis or cross-pin O, which acts as the axis or
shaft upon which all of the parts pivoted on
this cross-line of the apparatus are fulerumed.

To insure the proper relation between the
oround glass K and the mirror, which is about
to be described, I malke the two folding side
wines P P in the form of three-cornered pieces
of metal, which are hinged at Q Q to the
frame B, as shown best in Fig. 1, and I cover
these metallic side wings or thin plates P P
with the bellows-cloth L, and in order that
they may be projected from their closed po-
sition, as shown in full lines in Fig. 2, to the
operative position, in which the ground glass
is ready for use in focusing, as shown 1n
dotted lines in Fig. 2, T provide a spring R,
(see Fig. 9,) one for each of the side plates
P. which rests beneath the respective side
plates when they are folded and tends always
to swing them upwardly and outwardly, car-
rying the focusing-glass with them.

S represents the bellows, which carries the
shutter mechanism T on its front end. The
rear end U of the bellows is suitably attached
licht - tight to the box A, and the shutter
mechanism is inclosed between metallic plates
V V', (see Fig. 9,) which, with suitable clo-

sures at the edges, constitute the box or casing

just referred to. |

The details of the shutter are shown in Kig.
11—that is to say, thereare two shutter-blades
W W’ pivoted at Y Y', respectively, to the
plates P, and a balance-lever Z, pivoted at «,
has two links & 4 connecting the ends of the
lever Z with the respective shutter-blades, so
that when the pivot ¢ 1s turned, In a manner

‘which will shortly be described, the shutter-

wings are caused to open and immediately
close again, thus making the exposure. The
motor for the shutter is provided as follows:
Within the lens-box D, already described,
there is suitable mechanism put under tension
in any preferred manner and held under ten-
sion by a suitable latch, which is released by
pressing inwardly a little pin , located at the
bottom and inner side of the lens-box D. The
mechanism is such that when released 1t g1ves
to a stud e, which is provided with a rib f,
projecting inwardly beyond the face of the
casing D), a reciprocating quarter-turn move,
whereby the shutter is operated as follows:
The axis or pivot @ of the shutter mechanism,
(shown in Fie. 11,) upon which the balance-
lever Z is fulerumed, has a slot ¢ cut 1n 1t,
which is adapted to loosely receive the pro-
jecting rib 7, above referred to, so that when
the lazy-tongs carry the shutter-casing for-
wardly against the inner side of the lens-box

D the rib 7 will engage in the slot ¢, and when-

these parts are thus engaged, and not until

778,518

by the contact with it of an appropriate part
of the casing for the shutter mechanism un-
der the impulse of the lazy-tongs springs,
which project the bellows and the shutter-cas-
ing against the inner side of the lens-box, and
when the little pin «, asabove stated, is pushed
inwardly the shutter-motor is released and the
reciprocating movement is given to the axis «,

which is transmitted, by means ot the rib f

and slot ¢, to the balance-lever of the shutter-
blades, whereupon an exposure is made.

The lazy-tongs construction above referred
to which actuatesthe bellows, &e., 1s arranged
on both the upper and lower sides of the bel-
lows. Thoseon thelower side, referring more
particalarly to Figs. 5, 6, 8, and 9, are seen
at 2. They may be of any suitable construc-
tion—that is to say, flat spring-bars A /A /4,
suitably pivoted together, as shown, and con-
nected at 2 to a pivoted stud, one on the up-
per and one on the lower edge of the shutter-
casing T, and the lazy-tongs are projected by
suitable spring mechanism. In the drawings
hereof I show two forms of spring—one a lon-
oitudinally - extendible form, composed of
bent wires 7 7, and the other a coiled trans-
versely-retractile spring 2. I prefer to em-
ploy these two forms of spring, because when
the bellows is drawn back, as shown in Kig.
3. the pull of a transversely-arranged spiral
spring, such as the spring £, would be almost
directly on end relative to the bars Z.  There-
fore in order to promptly start the outward
movementof the bellows itis desirable to have
the auxiliary wire springs 7, which act for
longitudinal thrust in the first instance more
offectively than the transversely-acting coil-
spring A, while the latter insures an energetic
continuation of the forward or projecting
movement of the bellows,thus securing effect-
ive operation and sure and positive engage-
ment of the front face of the shutter-casing
with the rear face of the lens-box for the re-
lease of the shutter, as above described. 1t
is not essential, however, that two kinds of
springs be used, as illustrated, because, as will
be readily understood, springs may be other-
wise arranged to effect the desired end.

On the upperside of the bellowssimilar lazy-
tongs / [ are arranged, which have a corre-
sponding operation and project the upper edge
of the shutter-casing and bellows just as those
already described project and manipulate the

lower edees of the parts stated, and 1n this up-

per lazy - tongs I illustrate the bent - wire
springs 72w, which are similar to the springs

J /. quite to theforwardend of thelazy-tongs.

This construction may sometimes be desired 1f
the apparatus is large and the bellows corre-
spondingly heavy.

» 1s a mirror which rests upon and 1s sup-
ported by the upper set of lazy-tongs 4
which are pivoted at their rear ends to the

- flm-box A or to some suitable part attached

65 then, the little pin & will be pushed inwardly | to it, as shown at p p, and in order that the
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proper relation may ‘be maintained between
the mirror and the exposure-opening through

the shutter I connect the two together by at- |
taching a plate of thin metal ¢ to the under

side of the mirror-frame, which has a narrow
slot s(see Fig. 6)cut in it lengthwise, in which
slides the pinor screw head 7, which connects
the front end of the upper lazsv—tonus to the
pwoted plate connected with the shutter-cas-
ing T, thus guiding and controlling the up-
per edoe of the qhutter -casing. ‘md in like
manner I control the under set of lazy-tongs
by providing a shorter plate 7, which 1s p1v-
oted at » at its rear end and is provided with
a slot w, through which a screw 1 slides, thus
U‘HIdIDG‘ the lower edge of the shutter-casing.

In mder that the bellows may be pr opellv
held when retracted into the position shown
in Fig. 8, which position it assumes during
the operatmn of focusing, I arrange a cateh
92 (see Fig. 8) at about the central part of the
folding frame C, adjacent to an opening 3
therein, in such position that when the shut-
ter-casing T is drawn rearwardly into the po-
sition shown in Fig. 8 one edge or side of thie
exposure-opening in it will engage with this
catch 2, as shown clearly in Fig. 8, so that the
parts will be held in their then position; but
by the insertion of the finger ot the operator
through the opening 3 the parts may be dis-
engaged and then all will move rapidly for-
ward to the position shownin Fig. 9-—1nother
words, into the picture-taking position.

6 (see Fig. 1) is a slide or equivalent device
whereby the shutter-motor is put under ten-

sion, and 7 is a device for adjusting the lens

for tocusuw

The operation of the apparatus in view of
the foregoing description is apparent—that
is to say, dm"mo transportation and when not
in use the apparatus is arranged as shown in
Figs. 1, 2, and 10, in which the bellows, the
mirror, and the focusing-plate all lie 1in sub-
stantially the same plane—in other words, sub-
stantially parallel with the focal plane of the
camera. One of the movable fr ame%—that is
to say. that which carries the mirror—and the
mirroritself are folded down on one side of the
box or chamber which carries the sensitized
material, and the other frame is folded down

“upon and parallel with the opposite side of said

chamber. Whenitisdesired tousetheappara-
tus, the parts areswung from their folded posi-
tion abovedescribed and, asillustrated in Figs.
1, 2, and 3, into the position shown 1n Kig. 4.
Thereupon upon releasing the latch 2 the
oground glass will automatically assume the
elevated position, (shown in dotted lines in
Fig. 2 and in full lines in Figs. 3 and 4,) and
the ingers of the operator bemg inser ted at,
the triangular opening at the sides of the ap-
paratus (shown best in Fig. 4) the shutter-
casing 1s engaged by the fingers and pulled

rearwardly and downwardly into the position !
shown in Fig. 8 until the catch 2 is engaged

3

by the exposure-opening in the shutter-cas-
ing, whereupon the parts will be. held in the
position shown in Fig. 8, and when 1n this po-
sition obviously the lw ht will enter through
the lens and the image will be reflectec IN
the mirror # upmudly' acalnst the ground
olass I and the picture and the whole of it
may be properly focused. Thereupon the
operator inserts his finger through the open-
ing 3 in the underframe C and disengages
the shutter-casing from the catch 2, and in-
stantly the spring-actuated lazy-tongs project
the bellows, carrying the shutter-casing 'I' at
1ts frontend forwardly into the position shown
in Fig. 9 in such manner and with such ac-
curacy, because of the guiding device herein-
before explained, that the projecting riby # (see
Fig. 12) on the back of the lens-box properly
engages with the groove or slot ¢ 1n the pivot
or axis « in the front of the shutter-casing,
and at Subqt.;mtially the same 1nstant the shut-
tel -casing near its lower edge strikes the in-

vardly-projecting pin (%ee Fig. 12) and re-
leases the shutter-motor, whereupon the shut-
ter instantly opens and closesand the exposure
is made. Thereupon in a manner well un-
derstood the sensitized material, whatever 1ts
character may Dbe, 1s moved or arranged so
thatthe next exposure may be made. Ifrolled
film or so-called " film cartridges” are used in
the chamber or film-box A, then a suitable
peep-hole is provided in any suitable place,
and in like manner the chamber is adapted In
its construction to receive and properly op-
erate or manipulate glass piates or film-packs.

It will be obvious to those who are familiar
with this art that many modifications may be
made. particularly in the details of construc-
tion of the parts, without departing from the
essentials of the invention. 1 therefore do
not claim the details. |

I claim—

A folding, focusing-camera embodying a
bellows, a mirror, a focusing-surface, sald mir-
ror ad‘lpted to receive and reflect the 1mage
upon the focusing-surface, all of said parts,
when folded, lying in planes substantially par-
allel with the focal plane of the camera.

2. A folding, focusing-camera embodying
means to exclude the light from the sensitive
surface, a mirror, a focusing-surface, the said
mirror adapted to receive and reflect the im-
age upon the focusing-surface, the mirror and
focusing-surface, when the cameraiscollapsed
or folded, lying substantially parallel with the
focal plane of the apparatus.

3. A folding,
bellows, mirror and focusing-surface, a shut-
ter carried at the front of the bellows and
shutter-operating mechanism brought into en-
oagement with the shutter when the bellows
is in 1ts operative position.

4. A folding, focusing-camera embodying a
bellows and means to retract and hold the
same and other means to project the bellows
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Into operative position, a shutter and means
whereby the shutter is made to act when the
bellows has reached the operative position, a
folding mirror and folding focusing-surface,
said bellows, mirror and focusing-surface all
lying in eubfstantrﬂlv parallel planes when the
camera 1s collapsed or folded.

5. A folding, focusing-camera embodying a

- mirror, a focusing - surface and devices for
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facelying insubstantially paralle

excluding the light from the sensitive mate-
rial, means to hold the mirror in operative
position relative to the focusing-surface dur-
ing the operation of focusing and to remove
the mirror from the lines of light, thus expos-
ing the sensitized surface, at the time of tak-
ing the picture, said mirror and focusing-sur-
planeswhen
the camera is collapsed or folded.

6. In a camera a movable bellows, an in-
cased shutter carried by the bellows, incased
spring actuating mechanism for the shutter,
springs which project the bellows and the

~ shutter against the casing for the actuating
mechanism and means on the shutter-casing

for engaging and tripping said shutter mech-
anism. |

7. A folding, focusing-camera embodying a
bellows, mirror and focusing - surface and
mechanism for automatically projecting the
bellows from the inoperative position assumed
by 1t during the focusing operation into the
operative or picture-taking position assumecl
by it at the time of exposure, said bellows,
mirror and focusing-surface all lying in sub-
stantially parallel planes when the camera is
collapsed or folded.

3. Afolding, focusing-camera embodying a
bellows, mirror and focusing-surface, a shut-

ter carried by the bellows, stationary shutter-

actuating mechanism, means to project the

bellows into the picture-taking position and
means to hold the bellows against the stress of
sald projecting devices during the focusing op-
eration.

9. In a folding, focusing-camera, an ex-
tendible two-part frame pivoted together, one
of said parts adapted to rest upon one side of

778,518

the chamber which contains the sensitized sur-
face when the camera 1s folded, and the other
part acdapted to told upon the opposite side
thereot.

10. In a folding, focusing-camera, a cham-
ber for the sensitized material, an extendible
frame composed of two main parts pivoted to-
oether, one of them permanently hinged to
the chamber for the sensitized material, a fo-
cusing-surface carried by one of said parts,
a mirror and a bellows arranged between the
two main parts, one of said parts, when the
camera 18 collapsed, lying upon one side of
the chamber containing the sensitized material
and the other part lying upon the opposite
sicle thereot, the bellows and the mirror in-
closed between the same and all of said parts
Iyingsubstantially parallel with the focal plane
of the apparatus.

11. In a folding, focusing-camera, spring-
actuated devices which project the bellows
into operative position and also release the
shutter-actuating devices.

12. In a folding focusing-camera, an ex-

tendible two-part frame pivoted together and
to the chamber which contains the sensitized
material, a focusing-surface pivoted to one of
sald frames, a bellows, a mirror and shutter
mechanism connected with the bellows, means
to retain the bellows when retracted during
the focusing operation and other means for
projecting the bellows and simultaneously re-

‘moving the mirror from the lines of light,

means to guide the bellows into operative po-
sition, stationary shutter-actuating mechan-
ism and means whereby said last-named
mechanism will be engaged and the shutter
actuated when the bellows has reached the op-
erative position.

In testimony wherecof 1
to thisspecification in the
seribing witnesses.

GEORGE WASHINGTON.
Witnesses:

MarTiNE HANGER,
K. M. DoNsSBACH.

havesigned myname
presence of two sub-
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