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UNITED STATES

PAaTENT OFFICE.

CHARLES CLIFFORD AND FRED H. CLIFFORD, OF MUSCATINE, IOWA.

.

PHOTOGRAPHIC FLASH-LIGHT APPARATUS.

SPECIFICATION forming part of Letters Patent No. 560,778, dated May 26, 1896,

Applicdtion filed June 10, 1895, Serial No. 552,296,

(No model.)

To all whom Lt QY COTLCETTL:

Be it known that we, CHARLES CLIFFORD
and Frep H. CLIFFORD, citizens of the United
States, residing at Museatine, in the county

“of Muscatine and State of Iowa, have invented

a new and useful Photographic Flash-Light
Apparatus, of which the following is a speci-
fication.

Our invention relates to flash-light appa-
ratus, the object in view being to provide
means for confining the smoke and g gases re-
sulting from the combus‘ﬂon of actinic pow-
der in the production of flash-light photo-
graphs; furthermore, to provide means for
extinguishing the light produced by the burn-
ers simultaneously with confining the smoke,
and, furthermore, to provide means for con-
ducting the products of combustion from the
appar atus and auxiliary means for forcing
said prod uc’[s through the conductor.

Further objects and advantages of this in-
vention will appear in the following descrip-
tion, and the novel features thereof will: be
particularly pointed out in the appended
claims.

In the drawings, Figure 1 is a perspective
view of a flash-light apparatus embodying
our invention. Fig. 2is a vertical longitu-
dinal section of the same. Fig. 3 is a trans-
verse vertical section on theline 3.3 of Fig. 2.
Tig. 4 is a transverse vertical section on the
line 4 4 of Fig. 2, showing the parts in their
set positions. Tig. 5 is a similar view onthe
same plane, showing the parts in their sprung
position.

Similar numerals of reference indicate cor-
responding parts in all the figures of the draw-
ings.

1 designates a casing, which may be of any
preferred cross-sectional construction, that
adopted by usand illustrated in the drawings
being approximately semicircular, and said
casing is provided with a shutter or closure
2, which is adaptedto close an opening 3,
formed in the casing. In the. construction
illustrated one shutter onlyis employed; but
it is obvious that we do not limit ourselves to
the use of a single shutter; as a plurality of
the same may be employed.

The shutter is provided with sector-shaped
ears 4, secured to a pivot-rod 5, extending lon-

01t11d1nally through the easmo and mounted

| atb its extremities in suitable bearings in the

ends thereof, said pivot-rod being e\{tended
at one end to form a handle.6, by which the
shutter may be opened from the exterior of
the casing. -Attached to the pivot-rod is an
actuating-spring 7,the tendency of which isto

‘close the shutter when the latter is released.

8 represents a rock-shaft carrying powder-

pans 9, adapted to discharge actinic powder

upon -the perforated flash-pans 10 arranged
therebeneath, said rock-shaft being provided
with a weight 11, by which it is turned fo
cause the powder-pans 9 to discharge their
contents upon the flash-pans. The means
employed for holding the weight 11 in its el-
evated position, and hence the powder-pans
9 in position to retain their contents,include
a disk 12, secured to the rock-shaft 8 and
provided with a notch 13 for engagement by
a catch-lever 14, pivoted at an intermediate
pointupon a bracket 15. This catch-lever is
provided with a nose 16 to fit in said notch
13, and the other arm of theleveris attached
to a plunger 17 in a cylinder 18. Communi-
cating with this eylinder is a flexible tube 19,
formm@ part of a pneumamc bulb 20. By
compressing the bulb air is forced into the
cylinder 18 to actuate the plunger 17 and
thereby withdraw the nose of the cateh-lever
from engagement with the notch 13, thuslib-
erating the rock-shaft and allowing it to be
actuated by the weight 11.

Communicating with the reservoir 21 in
the casing are the burner-tips 22, for which
are provided pivotal caps 23, adapted to fit
over the tips to extinguish thelights employed
for igniting the actinic powder. These caps
are connected by an operating-rod 24, hav-
ing an actuating-spring 25, and said rod is
provided at one end with a shoulder or pro-
jection 26 for engagement with a fixed stop
27, the fixed stop in the eonstruction illus-
trated in the drawings consisting of the side
of a bracket 28, which supports one end of the
rock-shaft 8. It is desirable to extinguish
the lights at the burner-tips 22 when the shut-
ter eloses and to acoomphsh this we employ

a spring-arm 29, arranged in such a position
with relation to the rod 24 as to engage. the
latter when depressed at its {free end and
thereby disengage the shoulder 26 of said rod
from the stop 27, whereby the spring 25 actu-
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ates the rod to close the caps, and in order to
depress said free end of the spring-arm 29 we
employ an ear 30 on the shutter.

The means for locking the shutter in its
open position include a bolt 31, arranged at
its upper end in operative relation with a stop
32 on the shutter and at its lower end in a bar-
rel or sleeve 33, inclosing an actuating-spring
34. This actuating-spring bears at its upper
end against the collar 35 on the bolt and
thereby holds it normally in engagement with
the stop 32. Thelower end of the boltis pro-
vided with an extension or arm 386, arranged
in the path of an arm 37 of a bell-crank lever,
the other arm 38 of said bell-crank lever hav-
ing a lateral extension 89, which is arranged
in the path of the weight 11. Ilence when
the rock-shaft is released to cause the dis-
charge of the actinic powder from the pans 9
upon the flash-pans the weight 11 descends
until it strikes the lateral extension of the
arm 38 of the bell-crank lever, thus depress-
ing the arm 37 of said lever and with it the
bolt 31, thereby releasing the shutter and al-
lowing it to be closed by its actuating-spring 7.

Communicating with the interior of the cas-
ing is a conductor 40, adapted to lead to the
exterior of the room or bhuilding to convey
the fumes of the actinic powder from the cas-
ing, whereby the flash-light apparatus may
be used successively a number of times with-
out annoyance to the occupants of the room
and without the necessity of removing the ap-
paratus after operation, and in connection
with this conductor we preferably employ fan
mechanism in communication with the inte-
rior of the casing to drive the products of
combustion through the conductor. In the
construction illustrated in the drawings said
fan mechanism includes an inlet-tube 41, in
which are located a fan 42, a pinion 43 on the
spindle of the fan, meshing with a gear 44,
which is adapted to receive rotary motion
from an actuating-spring 45, and a pawl 46,
arranged in engagement, normally, with the
gear 44 to lock the fan against movement.
One arm of the lever 46 projects into the path
of the lower edge of the shutter in the con-
struection illustrated, whereby when the shut-
ter descends to close the opening in the cas-
ing it encounters said arm of the lever 46 and
releases the fan mechanism.

From the above description it will be seen
that immediately following the release of the
rock-shaft to discharge the actinic powder
upon the flash-pans the spring-actuated shut-
ter is released and'descends to close the open-
ing in the front of the casing, said shutter
being released by the engagement of a weight
on said rock-shaft with the bolt by which said
shutter is normally held in its open position.
As the shutter reaches the limit of its down-
ward movement the ear carried thereby en-
counters a spring-arm which is arranged in
operative relation with the spring-actuated
rod connecting the burner-caps, thereby re-
leasing said rod and allowing the caps to be

closed down to extinguish the lights, and,
furthermore, said shutter encounters a trip-
lever which releases the fan mechanism which
operates to drive the fumes of the actinic
powder from the casing through the conduc-
tor to the exterior of the building.

It is obvious that various changes in the
form, proportion, and the minor details of
construction may be resorted to without de-
parting from the spirit or sacrificing any of
the advantages of this invention.

Iaving described our invention, what we
claim is—

1. In a flash-light apparatus, a casing hav-
ing a shutter or closure, and means for clos-
ing the shutter subsequent to the flash to con-
fine the products of combustion, substan-
tially as specified.

2. In a flash-light apparatus, the combina-
tion with a flash-pan and means for deposit-
ing powder thereon and igniting the same, of
a casing having a shutter or closure, and
means for closing the shutter subsequent to
the flash to confine the products of combus-
tion, substantially as specified.

3. In a flash-light apparatus, the combina-
tion with a flash-pan and means for deposit-
ing powder thereon and igniting the same, of
a casing inclosing the flash-pan and having
a shutter provided with actuating means
whereby itis closed automatically upon being
released, and means for holding the shutter
inits open position, substantially asspecified.

4. In a flash-light apparatus, the combina-
tion with a flash-pan and means for deposit-
ing powder thereon and igniting the same, of
a casing ineclosing the flash-pan and provided
with a shutter, means for closing the shutter
subsequent to the flash, and a conductor com-
munieating with the interior of the casing to
convey the fumes therefrom, substantially as
specified. .

5. In a flash-light apparatus, the combina-
tion with a flash-pan and means for deposit-
ing powder thereon and igniting the same, of
a casing inclosing the flash-pan and having
a shutter, means for closing the shutter sub-
sequent to the flash, a conductor communi-
cating with the casing to convey the fumes
therefrom, and fan mechanism to cause &
forced draft through the casing, substantially
as specified.

6. In a flash-light apparatus, the combina-
tion with a flash-pan and means for deposit-
ing powder thereon and igniting the same, of
a casing inclosing the flash-pan and having a
shutter, means for closing the shutter subse-
quent to the flash, a conductor communicat-
ing with the casing, and a fan mechanism op-
eratively connected with and adapted to be
released by theshutter to cause a forced draft
through the casing, substantially as specified.

7. In a flash-light apparatus, the combina-
tion with a flash-pan and means for igniting
powder thereon, of a powder-pan arranged
above to deposit actinic powder thereon,
means for holding the powder-pan in position
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to retain the powder, manually-operated de-
vices for releasing the powder-pan, a casing
having a shutter provided with actuating
means whereby it is closed when released, a
locking device for the shutter to maintain it
in its open position, and connections between
the powder-pan and said locking device
whereby when the former is released the lat-
ter is disengaged from the shutter, substan-
tially as specified.

8. In a flash-light apparatus, the combina-
tion with a casing having an opening, a flash-
pan arranged within the casing, and means
for igniting powder on the pan, of a spring-
actuated shutter adapted to close said open-
ing in the casing when released, a locking-
bolt for holding the shutter in its open posi-
tion, a powder-pan for depositing powder
upon the flash-pan, a weight for actuating
said powder-pan when released, a lever ar-
ranged at one end in the path of said weight
and operatively connected at the other end
with the locking-bolt, and connections for
holding the powder-pan in its elevated posi-
tion, substantially as specified.

9. In a flash-light apparatus, the combina-
tion with a casing having an opening, a shut-
ter adapted when released to close the open-
ing in the casing, a flash-pan, means for ig-
niting powder on the flash-pan, and a pow-
der-pan adapted to deposit powder upon the
flash-pan, of a latch for engaging a disk on
the spindle of the powder-pan to hold the lat-
ter in its elevated position, a locking device
for holding the shutter in its open position, a
lever connected with said locking device and
arranged in the path'of an arm on the spin-
dle of the powder-pan, a cylinder having a
piston arranged in operative relation with the
latch, and a pneumatic bulb in communica-
tion with the cylinder and adapted to be com-
pressed to communicate motion by the piston
to the lateh, substantially as specified.

10. Ina flash-light apparatus, the combina-
tion with a casing having an opening, a shut-
ter adapted to close said opening when re-
leased, a flash-pan, means for depositing pow-
der upon the flash-pan, and igniting devices
including a burner, of an extinguishing-cap
for the burner, a spring-actuated rod con-
nected to the cap and provided with a shoul-
der engaging a stop, and connections between

-the shutter and said rod whereby the latter is

released when the shutter is operated to close
the opening in the casing, substantially as
specified.

11. In a flash-light apparatus, the combina-

tion with a casing having an opening, a shut- .

ter adapted to close said opening when re-
leased, a flash-pan, means for depositing pow-
der upon the flash-pan, igniting devices in-
cluding a burner, an extinguishing-cap for
the burner, a spring-actuated rod connected
to the cap and provided with a shoulder en-
gaging a stop, a spring-arm arranged in op-
erative relation with said rod, and means car-
ried by the shutter for engaging said arm and
thereby releasing the rod to allow it to actu-
ate the cap, substantially as specified.

12. In aflash-light apparatus, the combina-
tion with a casing having an opening, a shut-
ter adapted to close said opening when re-

leased, a flash-pan, igniting devices including

a burner and an extinguishing-cap therefor,
means for depositing powder upon the flash-
pan, and operating devices for releasing the
shutter, of connections between the shutiter
and the extinguishing-cap, whereby the lat-
ter is operated to cover the burner upon the
%1osin g of the shutter, substantially as speci-
ed.

13. Ina flash-light apparatus, the combina-
tion witha casing having a shutter and a con-
ductor communicating with the interior of the
casing, flash-producing mechanism arranged
within the casing, and connections between
the flash-producing mechanism and the shut-
ter whereby the latter is closed subsequent
to the flash, of fan mechanism adapted topro-
duce a foreed draft through the casing and
including a trip-lever adapted tolock the fan
mechanism against movement and having an
arm arranged in the path of the shutter,where-
by when the shutter is closed it actuates said
trip-lever and releases the fan mechanism,
substantially as specified.

14. In a flash-light apparatus, the combina-
tion with a casing having a shutter, flash-pro-
ducing mechanism arranged within the cas-
ing, and connections between the flash-pro-
ducing mechanism and the shutter, whereby
the latter is closed subsequent to the flash,
substantially as specified.

In testimony that we claim the foregoing as
our own we have hereto affixed our signatures
in the presence of two witnesses.

CHARLES CLIFFORD.
FRED H. CLIFFORD.

Witnesses:
CLARA ENSMINGER,
CHAS. W. KEMBLE.
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