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JOHN I CRABTREE, OF ROCHESTER, NEW YORK, ASSIGNOR TO EASTMAN KODAK
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7o all whom ¢ may concern.: - S
Be it known that I, Jomx I. CrABTREE; 2
subject of the King of Great Britain, resid-
ing in Rochester, In the county.of Monroe
and State of New York, have invented cer-
tain new and useful Improvements in Igni-

tion Apparatus; and I do hereby declare the -

following to be a-full, clear, and exact de-
scription of the same, reference being had to
the accompanying drawings, forming a part
of -this-specification, and -to-the reference-

numerals marked thereon. - - :

- This invention relates to: electrical -igni-

tion ‘apparatus, and more particularly to
ignition apparatus of the type in which the
ignition element is removable and renewable.
It is my object to provide:a.simple -and

cheap igniter in: which reliable electrical

contact will always be obtained between the

electrical ignition element, such as a- fuse,

and the codperating electric -circuit termi- -
nals; in which the ignition element and the "
combustible element, such as flash-powder,

may. be quickly, conveniently, and. safely re-
newed; in which the ignition will occur with

certainty and yet premature ignition will be
prevented ; and in which the parts are'so.ar--
*-which is then slipped into the apparatus:
- This ‘holder comprises a-handle: 16" and a
plate 16 of insulating material such as hard
* fiber on'the bottom of ‘which is medially fas-

ranged that a plurality -of igniters may.be
connected together for simultaneous ignition
of separate combustible elements.
jects will hereinafter. appear.

While I shall. describe the vprefer"r.éd. em-

bodiment of my invention as applied to the

ignition of photographic  flash-powders, it
will be understood that -the Invention -is

neither limited to this embodiment nor to the .

photographic art but. may be embodied in

other forms and used in-other-arts within

the-scope of the appended claims.- :
In the accompanying drawing,— .~

Figure 1 is a perspective view .of the -ap-

paratus. showing the underside of the flash

pan.. : ~

Fig. 2 is a front elevation of the »co’m; ‘

bined latch and’ switch. : :
Fig. 8 is a side view of the same. .« -
Fig. 4 is a bottom
Fig. 5 is‘a side view thereof. . =~ .= .
Fig:-6-is a side view ‘of -the fuse holder

with--a:fuse mounted ‘therein, = -~ -

Fig. T:is a top plan view of the same.” © -

Fig, 8 is a bottom plan view thereof, .
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plan view -of ‘certain .
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Fig. 9 .is -a. diagram of the ignitioﬁ cir; '

-.euits.

Fig.10is a vperspecti‘ve view of a fuse.
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Fig. 11:is a diagrammatic perspective view .
showing the igniter mounted in a flash-bag .-

or-cabinet. =~
The pan 1, which receives the flash powder

60

2, is mounted upon a substantially vertical -

metal door 3 hinged on the flanged metal

panel 4. The pan has a small opening: in’ |

the bottom thereof alining with hole 5. in

- insulating plate 6 bolted at.7 at the bottom

of pan-1.  Mounted on plate 6 are two par-

allel strong terminal springs 8. of brass or .

65

copper,. spaced from plate ‘6:-by: insulating

The fuse, which is an organized structure in

“bar.9 to which they are fastened at 10 -and .
also spaced: from each other so.as to leave.
opening 11. - They carry binding posts 12.

70

‘contradistinction to -a mere ‘wire, comprises .’

a strip 18 of insulating material wrapped at

“each end with thin copper, brass, or similar
bands 14, 14, between which a fuse wire 15

such as fine iron wire is stretched -and sol-
-dered. . - : P T
The fuse is not placed directly in the ap-
-paratus -but is first -mounted on-a holder

tened an insulating guide piece 17 adapted

‘to fit opening 11." On both sidas of the piece
17 .are. fastened -two copper bands 18, 18,

which are bent up..around the edge of the

plate at 19, with their-ends 20 on the top of:

the plate. Two strong copper or . brass

“springs 21, 21; under which the fuse may be
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slid, are fastened on or made integral with .

ends 20.  The outer‘'ends of springs 21, and
-8 are beveled or bent to permit the
~be readily inserted- under them.: ' ...

parts to -

95

~ The Jatch of the door 8 includes a rotary

shaft 22 carrying at.its outer'end a handle 23

Also ‘mounted near the outer end of shaft

“and at-its inner end a bar 24 adapted to catch .-
-over-the panel 4 to help hold the door closed. . -
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292 is‘a. switch arm 25 adapted to close the .
electric_circuit, when ‘the door is shut, by -

“contacting -with -the complementary switch :
-members 26,.27-mounted together with.bind-
~ing post 28 on insulating plate 29 on-panel
‘4. .One side of the electric circuit is con-

105



2

nected to binding post 28; the other side is
connected to one of the binding posts 12:
The remaining post 12 is connected to the

~metal door 3 by wire 80 soldered thereon.

-Bar 24, which may be insulated, has
an additional function. When door 3 is
open, the operator might inadvertently turn

‘arm 25 to its horizontal position. Under

 such circumstances the arm- 25 could hit

10

- means were present.
preventive means. With door 3 open, if arm
95 be turned to the horizontal position, bar

15

20

against the outer face of member 26 and
cause a premature ignition, if no preventive
Bar 24 constitutes such

94 likewise becomes horizontal and will itself
hit against member 26 and positively main-

tain arm 25 separate from member 26.. -
Fig. 9 illustrates a_ convenient way ot"

connecting up the above parts with a source
of power 31, a pilot glow lamp 82, a two-way.

- switch 38 and a normally open push switch

25

30

34.. When making a flash the current from
source 31 passes through the following series
of parts: Push switch. 34, post 28, mem-
bers 26, 27, arm 25, shaft 22, door 3, wire-30,
a post 12, a strip 8, a band 18, an end 20, a

spring 21, a band 14, fuse wire 15, the other-

band 14, the other spring 21, end 20, band

18, strip 8, post 12; and switch 33 to the"

source 1. To.test the circuit before the
flash is set off, the lamp 32 is connected-in

" the circuit by turning switch 33 to the dotted

35
40
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_~device or it may be incorporated in a bag or -
. cabinet 37, (Fig. 11) of the light-diffusing-

and-smoke-retaining type.  Due to the cer-
tainty and promptness of ignition, several:
“of these ignition devices may be connected.
to fire their charges simul- "

" together so as
-~ taneously.

55

follows: 0w T
7 A fuseis slipped under springs 21 on the

position in. Fig. 9. This lamp will glow
if all the electrical connections are adequate
but its resistance is so great that it lowers

the test current to a small amount which -
- ‘does not blow the fuse.

short-circuits the lamp 82, as shown in full
lines in Fig. 9, a current through the fuse

can be obtained great enough to blow it. - -

Deflectors 85, 35 may be fastened to panel

4 at each side of door 3. The panel 4 may -

also carry incandescent lamps 36 to-illumi-
nate the subject to be photographed while

being . posed. The ‘apparatus -hereinabove -

‘described may be used as an open-tray flash

" The operation of “my rarpparatusn»is “as

- “holder with-fuse wire 15 on the outside -as
-shown in Fig.:7. The rubbing and scraping
- action between-springs 21 and bands 14 in-

60.

~ scale which always forms in time on the.
“parts near the flash. It is also noted that

65_

sures.-a good broad electrical connection be-

tween them. This is an:important point be~

cause it avoids the insulating effect.of the

this scale-removing friction takes place be-

- to go off.

‘When switch 33

1,286,891

tween metal parts that have sufficient area :

and are hard enough to accomplish the"de-
sired result. In devices, where the electric

connection is made directly with a small, and '

often soft, fuse-wire by pressure or friction,

‘the results are not “reliable because. of the
small contact area of the wire and the inabil-

ity of the soft wire to remove the insulating

“scale.. By soldering the fuse wire to bands

14 and letting the latter make the rubbing:
contact, the connections are always reliable,

comes to a

The handle 23 of the door 3 is next turned
to the position indicated in dotted lines in
Fig. 2, and the door opened, thereby break-
ing the electrical connection between arm 25
and switch members 26, 27 so that no-current

“can be sent through the apparatus as long as
“the door is open. ' :

The assemblédiholder_éind fuse are next in-

70

75

“thereby avoiding the loss of prestige which = -
photographer whose flash refuses:

80 .

85 - -

serted under springs 8, guide 17 sliding into -

opening 11 and the fuse-wire 15 coming op- -
posite. hole 5. - During this insertion:the

‘springs 8 strongly rub against bands 18, in- -

suring reliable electrical connection between -

pan above the fuse with which it comes
into igniting proximity through hole 5..

turned so.as to lock it and restore-connec-

tions between arm 25-and members 26, 27.

If desired, a test of the electrical connec-
tions can now- be made, using lamp 32 as-

‘hereinabove described. -The fuse is set off by

closing the ‘push switch 34 when the .other

90

‘them. The flash powder is now placed in the

95
- “The door is next closed and handle 23 -

100

switches ‘are in -correct position. The cur--

rent highly heats the wire 15 to the point -
where it melts and perhaps gives a pufl of
incandescent -~ vapor, - -igniting the flash .

105"

powder above it -within a very short time -

“after the push-switch'is closed. -

- It is sometimes necessary to make a second

flash as soon as possible after the first one.
My device especially facilitates this.. The
operator opens the door, takes out the holder,

110

replaces the spent fuse with a fresh one, and -

pours a new charge of powder into the tray, -
‘thereafter proceeding as with the first flash. -
Tt will be evident that he does not have to -

115

insert the second: fuse out of sight under . - :

the tray “with his bare hands, which opera- -

- tion is awkward and -might injure his hands ~
" by contact with the parts heated by the pre- 120
‘ceding flash. - Instead he has only to grasp -
“the holder by means of handlé 16" and te- .-
move it to a-position where a fuse may-be -
_conveniently inserted in full view and where

the parts of the holder-will quickly cool. " - -
While the fuseis preferably of the form-

126 -

~shown, any fuse which includes” sufficient - -~
-area in its terminals to allow a scale-remov-- -
‘ing - frictional contact may be used.  Other -

‘modifications ~within the scope of the ap--

180,
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pended claims will occur to persons skilled
in this art. : -

I claim: ' JANE

1. In an:ignition device, an ignition ele-
ment having electrical terminals of rela-
tively wide area, a holder, means on the
holder for detachably supporting said igni-
tion element and frictionally engaging said
terminals and a support for the combustible
having means thereon for detachably retain-
ing the holder and ignition element in ignit-
ing proximity to the combustible, said holder
being provided with a handle extending
away from the combustible when the holder
is in position on said support. .

2. In an ignition device, an ignition ele-
ment having electrical terminals thereon, a
holder having means for detachably and re-
placeably supporting said ignition element
and for making electrical connection with
said terminals, and a receptacle for the com-
bustible having members for detachably re-
taining the holder and ignition element in
operative proximity to said combustible,
said members making electrical connection
with said means, said holder having a handle
shielded by the receptacle from said com-
bustible.

3. In an ignition device, an ignition ele-
ment having electrical terminals thereon, a

holder having metal strips shaped to de-.

tachably and replaceably support the igni-
tion element and electrically connected with
said terminals, and a receptacle for the com-
bustible having metal strips for detachably
supporting the holder and for making elec-

-trical connection with the strips on said

holder. .

4. Tn an ignition device, an ignition ele-
ment including electrical terminals, a holder
having metal strips with resilient portions
to detachably support the ignition element
and frictionally connect with said terminals,
and a receptacle for the powder having re-
silient metal strips thereon for detachably
supporting the holder. ‘

5. In an ignition device, an ignition ele-
ment having electrical terminals, a holder
therefor comprising a base carrying two
metal strips to detachably support the igni-
tion element and frictionally connect with

. gaid terminals and also carrying a guide,and

60

65

a receptacle for the combustible having two
spaced resilient metal strips for detachably
supporting the holder and for frictionally
contacting with the strips on the holder,
said guide fitting between the strips on the
receptacle. - : :

6.-In an ignition device, the combination

with an ignition element having electrical

terminals, and. a holder comprising a base
having an insulated handle and provided on
its upper face with two spaced insulated
netal springs for holding said ignition ele-
ment and contacting with its terminals, said

8

holder being provided on its under face with
a guide and two metal terminals connected
to said springs, of a receptacle for the com-
bustible having an opening in the bottom
thereof and two spaced insulated metal
springs on each side of the opening for sup-
porting the holder so that ignition element is
adjacent the opening, said springs on the re-
ceptacle frictionally contacting with the ter-
minals on the under face of the holder and
receiving between them the guide on the
holder. :

7. In an ignition device, a fuse holder

“comprising a base provided on its upper

face with two spaced metal gripping springs

70
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and on its under face with two metal ter-

minals electrically connected to said springs,
and a receptacle for the combustible pro-
vided with two metal springs for detachably
supporting the fuse holder and frictionally
making electric contact with said terminals.

8. In an ignition device, a fuse holder
comprising a base provided with an insu-
lated handle and having on its upper face
two spaced metal gripping springs and on
its under face a central guide and at each
side of said guide two terminals electrically
connected to said springs, and a receptacle
for the combustible provided with two
spaced metal springs under which the fuse
holder is adapted to be slipped and detach-
ably held, said springs on the receptacle
making electrical contact with said termi-
nals and receiving the guide between them.

9. In an ignition apparatus, a holder for
detachably supporting a fuse, comprising a
base having an insulated handle and on one
face two metal gripping springs and on its
other face two terminals electrically con-
nected with said springs. .

10. In an ignition apparatus, a holder for
detachably supporting a fuse, comprising a
flat base of insulating material having an in-

‘sulated handle and provided on one face

with two metal gripping springs and on its
other face with an insulated block and two
metal terminals electrically connected to
said springs.

11. In an ignition apparatus, a panel and
a door hinged thereon provided with a sup-
port for a combustible and a detachable elec-
tric ignition element adjacent the combusti-
ble, said door provided with a combined
Iatch and switch, the switch being in circuit
with the ignition element so as to open said
circuit when the door is unlatched. -

12. In an ignition apparatus, a panel and
a ‘door hinged thereon provided with a sup-
port for a combustible and a detachable elec-
tric ignition element adjacent the combusti-
ble, said door carrying a pivoted switch arm,
there being a codperating switch element on
the. panel with which the switch arm inter-
locks to complete the circuit and hold the
door in closed position.
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18. In a flash ftppamtus, a. panel, a door

- in said panel provided with a combined latch

10

and switch, said switch being open when the
door is unhtched said door carrying an ig-

_nition device, and means for preventing pre-

mature closule of 'said switch whlle sald
door is in open position.

14. In-a flash apparatus, a panel a door

in'said panel, a switch member on said panel,
a movable-cobperating switch member on the
door, said switch members cobperating to

latch the door, and a safety element- mov-

1,286,891

able with the switch member on the door to )

maintain said members separate: when the.
15

door is unlatched.
In. testimony whereof I have s10ned this

specification, 1n :the presence of: two wit- -

nesses, thls Sth day of 1 \/Iarch 1917 ) at Roch-
ester,

JOHN I CR_ABTREE. o

\V1tnesses
- Frep H GARD\IER
C. E MARTIN

Comes of tlns patent may- be obtamed for five cents each, by addressmg the “Commzssxoner of Patems,
- 'Washington, D. C.” :




