Aug 18 1942. ‘ 0. STEINER 2,293,477
PHOTOGRAPHIC FLASH ‘SYNCHRONIZATION EQUIPMENT
Original Filed July 19, 1940 4 Sheéts—Sheet 1

Fig.1 = | Fig.2
: N 2/

36 "\ 22

L9

g | } K /68
o ] _ /39

a/f
| S0 ||
47 a7 7
” 88 37
F33 70 33 84Q
72 W /
NS TT 1 I WP A h
34
.,38 |
20 |O‘EE‘_ /73 /73 ~
-tr- ' ' '
’ T I E:lr-‘ _'[r% \:E\j"\ R
=1 I X ‘ y  Hter
s 1 i ] I 34 2R
28 : ///
| | 0,
. /68| N \ | / 7)) 1) (D
s LT~ el /// )
‘ ij==t== :
| | 26 4 = ) , 23
27 /36 /38
24 N >
2 i O
@ rr 3 JE‘ER
Tsavewnioe.
. Oscayr Sitervwies,

ayg Bt T ] Finin o) it

:Hi‘i:ys




Aus 18, 1942. 0. STEINER 2,293,477
PHOTOGRAPHIC FLASH SVNCHRONIZATION EQUIPMENT
Original Filed July 19, 1940 4 Sheets-Sheet .2

7

Tzevetvboe.
Oscas Steicie,

&y 237 Bt Srmn) S




 Aug. 18, 1942. ~ O. STEINER | 2,293,477
| PHOYOGRAPHIC FLASH SYNCHRONIZATION EQUIPMENT . :

Original Filed July 19, 1940 4 Sheets~Sheeti 3

sz ]
Lo
q.9.
PO LY
 — - =3
g 177 ¥

£8

AN .
A e
| 92 |1
L
|

- o - ————— = — ——

_ /04

R

_ Tariveviios:
) . - . QOscar Stesnewr,
oy 4’767 o Diille aDboeikns
‘ ’ ' : Atiys.




Aug. 18, 1942. ©O. STEINER 2,293,477
BHOTOGRAPHIC ELASH sYNCHRONIZATION EQUIPMENT ’ »
Original Filed July 19, 1940 4 Sheets-Sheet 4

Fzg 6. . _
Feg?
36
5 36
/691t /70 /69 ||IF3°
/68 | 168
/65, B2 f68. _
/72 /63 77 78 ' )
/39 | /6} g;' o F2g.8.
/36 /38 /36 /38 >
/46 146 4/
iy g A [dz= D N\ vt0
i /6/ (i : s
¥ /44 w %‘\Lh )
P i
|7 B EAw i | _
14€
117%7 /45 T /23
1 \|@-27 757
7 g 4, ALY 147
/- /50 = /50
oz 7 | | .
//40 75 ) T /42
/60 ' 49 _ /49
5 160+1) /58 /52
7 ? 5/ 75/
[65% . ' :
75956 J r5/0- /58 poxb A 58
27 ' ' Aeevenrior:
Oscar.Sieirveds
oy ﬁwgﬁ/zg e MAJ '

HITYs.




Patented Aug. 18, 1942

UNITED

2,203,477

'STATES PATENT OFFICE

_ - 2,293,477
PHOTOGRAPHIC FLASH SYNCHRONIZATION

EQUIPME

NT

Oscar Steiner, Irondequoit, N. Y., assignor to The
Folmer Graflex Corporation, Rochester, N. Y.,
a corporation of Delaware

Original application July 19, 1940, Serial No. S

346,395,

Divided and thls application April

15, 1941, Serial No. 388, 614
(CL 67—29)

16 Claims.

This application is a division of my co-pend-
ing application Ser. No. 346,395, filed July 19,
1940,

This invention relates to photogra.phlc flash
synchronizatlon equipment.

“ In order that the principle of the invention
may be readily understood, I have disclosed a
single embodiment, with several indicated uses
thereof, in the a.ccompanying drawings, where-
in—

Fig. 1 is a front plan view of a camera having
attached thereto g synchronizing equipment in
accordance with my invention, the battery case
being attached to the left hand side of the
camera box and the magnetic tripper to the lens
board of the camera;

Pig. 2 is an enlarged fragmentary detail in ele-

vation of Fig. 1, showing the connecting clevis
between the shutter operating lever and the mag-
netic-tripper connecting-arm;
Fig. 3 is a detail in side elevatlon of Fig. 2;
Fig. 4 is a side view of the camera and equip-
ment showing the battery case on the camera
_ box and the magnetic tripper on the lens board,
the camera being open and a bulb in place ready
for operation;

PFig. 5 is a front view in elevation of the bat-
tery case removed from the camera, showing
the position of the reflector support bracket,
the reflector being removed and the batteries be-
ing shown in dotted lines;

Fig. 6 Is a vertical cross section through the
magnetic tripper which is in non-operative posi-
tion, the coil not having been energized;

Pig. 7 is a view similar to Fig. 6, the coil hav-

" ing been energized and the armature having
moved downward, carrying with it the shutter
operating connecting link;

.Fig. 8 is an ‘enlarged, perspectlve detail of the
base of the magnetic tripper;

Fig. 9 is a diagram of the wiring as required
for remote control; and

Fig. 10 is a circuit diagram of the synchronizer
equipment, showing the connection for the oper-
ation of the:front shutter.

I am aware that there have been numerous
devices produced for the purpose of synchron-
izing the flashing of a photo-flash lamp with
the opening of  a photographic shutter, but so

far as I am aware they have all been very limited -

in their scope of operation, have been hard to
adjust and the accuracy of such adjustment has
been difficult to maintain.

I have by my invention provided a synchron- _
izing equipment that is readily adaptable to all -
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types of camera shutters, both the front or be-
tween-the-lens type and the focal-plane shut-
ter type, and such equipment of my invention
readily lends itself to precision manufacturing.
The parts of the ‘equipment as constructed in
accordance with my invention are of great

.strength and they coordinate effectively in their

several adjustments, whatever be the type of
camera upon which they are used. .

My present invention -particularly relates to
a magnetic tripping device allowing the maxi-
mum adjustment of time delay between the time
of flashing the lamp and the operation of the
shutter, means being provided for quickly discon-
necting the magnetic tripper from the shutter
operating or release lever when other than in-
stantaneous exposures are to be made.

The foregoing and other features of my in-

- véntion are fully set forth in the following de-

20

30

40

“at 20.
any desired type of camera, I have- chosen to

scription.

Making reference first to Figs. 1 to 3 and 4,
the casing of the camera is indicated generally
While the invention may be appled to

illustrate the same as applied to the well known
Graphic type of camera. The synchronizing
equipment of my invention can, however, be ap-
pled to any type of camera having the usual
between-the-lens shutter or the usual focal plane
shutter or having both such shutters,

The camera is preferably provided with' a de-
tachable lens board 2{ carrying a between-the-
lens shutter 22 having a lens 23. Attached to
the camera casing 20 is a battery-case bracket
24, and the ends whereof are attached to the
camera casing by screws 24a, 24a, the shape of
the said bracket 24, as herein shown, being such
that it extends sufficiently about the range finder
25 usually provided on such type of camera. A
bracket of different construction may, of course,
be used when the camera does not carry a range
finder. :

The battery case is indicated generally at 26
and is made up of two parts clamped or otherwise
removably secured together and supported by a
clamp member or ring 27, which is itself secured
t5 the battery bracket 24 by a clamping lever 28.

‘The battery case 26 is so constructed as to carry
a flash lamp or bulb 29. A reflector 30 is also
provided for the purpose of concentrating the
light of the said flash bulb upon the object to
be photographed.

I have indicated generally at 31 in Figs. 1 and
4 and in detail in Figs. 6 and 7, a magnetic trip-
per at 31. This is preferably attached to the lens




2 . ’
board 21 by means of two or more screws 136a,
one screw only being shown. Said magnetic trip-
per 31 is electrically connected to battery case 26
by means of a cable 32 and a plug 33 shown in
Fig. 1. An operating or release lever 34, which
may be of usual construction and which is pro-
vided upon the shutter 22, is operated by a shaft
or rod 38 provided with a connecting bar 36 for
engaging a clevis 37 attached to the shutter op-
erating or release lever 34 by means of & pin 38,
The structure of the magnetic tripper will be de-
scribed in detail at a subsequent point.

10

Returning to-the structure of the battery case

26, shown in Figs. 1 and 5 particularly, the case
itself is made up of two preferably cylindrical
sections 40, 41, the section 40 being the upper
and the section 41 being the lower one. For or-
dinary use, I have provided two dry cells of some
well known type of manufacture.

The camera having the synchronized equip-
ment attached thereto has, as shown in side ele-
vation in Fig. 5, the reflector 38 supported by a
reflector bracket 43 attached to the. upper bat-
* tery-case section 40, which serves to support said

reflector in such position that it can be readily
‘adjusted along (that is, lengthwise of) the said
bracket 43. The reflector 30 is provided with a
- clamping bracket 44 and a clamp screw 45. When
the latter Is loosened the reflector 30 can be ad-
Justed up and down along the bracket 43, and thus
can be set in proper position with respect to the
flash lamp 29 which is held to the battery case
28 by means of a clamping socket having operat-
Ing arms 46,48 and jaws 47, 41, fully disclosed
at a subsequent point in the specification. An
operating button 48 15 prcvided for completing
. the circuit through the flash-lamp 29 -and the
magnetic tripper 3/ when the front or between-
the-lens shutter is provided. When, however, the
synchronizer equipment is to be used in cooper-
ation with the rear or focal-plane shutter, I
provide in conjunction therewith a structure
which may be such as is disclosed in my Patent
No. 2,188,065, dated January 23, 1940, and which
therefore need not be more fully described here .

In such use there is provided an operating but-

ton 48 indicated in Fig. 4, which is carried by a

" flat spring member or arm 48 hinged to a suitable

bracket attached to the upper battery-case sec-
tion 48, the parts being so constructed that the
spring member or arm 49 can be turned downward
"80 that the connecting plug can be positioned for
operating the focal plane shutter. )
The battery case 26 (but with the reflector re-
~moved) is shown in Fig. 5, which indicates how

15
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tery cells 13, 4, causing contact to take place be-
tween the positive connection 13z (shown in dot-
ted lines in Fig. 5) and the positive contact mem-
ber 16. An auxiliary lamp control button is in-
dicated at 71. An- auxiliary lamp is indicated
generally at 39 in Figs. 1 and 4.

The auxiliary lamp 39 is not only used in lo-
cating the object to be photographed, but it is
used for adjusting the position or angle of the
reflector 30, so that the reflector will throw the
light in the proper direction for making the de-
sired photograph. '

In order to complete the circuit through the
photo-flash lamp 29, and the batteries to the op-
erating button 48, which is insulated from the

" arm 49, there is attached a contact disk 128. As

20

indicated in the circuit diagram Fig. 10, when .
button 48 is pressed, contact is made between
contact member 53 and connecting member 54,
thus completing a circuit through the lamp con-
tact 19, connector member 53, contact disk 128,
connector member 54, and positive contact strip
18 to the battery contact of the battery 13, and

* then through said battery to the contact of bat-
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the reflector bracket 43 is attached to the battery .

case. The said bracket 43 is provided with a
hooked formation or member 63 which engages a

hole 84 in the upper battery-case section 40, In

order to remove the bracket 43, it is merely nec-
essary to apply downward pressure on the bracket
43

As Indicated in Fig. 5, the connecting plug 33
has been removed from a socket 67 in the battery
case, thereby exposing contact members 68 and
89. A sccond socket 10 is provided on the left
hand side of the battery case as the same is
viewed in Fig. 5. Within said socket, are contact
members Tt and 12. In Fig. 5, the batteries 13, 74
are indicated in dotted lines. They have positive
contact members 13a, 14q respectively, and the
lower battery-case section 41 is provided with a
spring 16 for maintaining a contact to or with
the negative side of the battery cell, said spring
also serving to apply upward pressure on the bat-
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tery 14, then through said battery to battery-case
sections 41 and 40, through battery socket mem-
bers 41, flash-lamp base 88 and lamp contact 108,
thus completing a circuit through the photo-
flash lamp 29 and the batteries.

The said switch arm 49 is so constructed that
it can be swung downward away from the con-
nector members §3 and 54, so that the focal-
plane shutter connéctor can be attached to the

_sald connectors 53 and 54, thus putting the focal-

plane shutter contacts in series with the photo-
flash lamp 29, and if contact is made between
sald contacts, a circuit will be completed, thus
causing the flash lamp 29 to be ignited. When
the magnetic tripper 31 is in use, the switch arm
49 overlies the contacts 53 and 54, thus prevent-
ing anyone from connecting any auxiliary device
to those contacts, which, .if done, would cause
the flash-lamp 29 to be flashed inadvertently.
To permit the use of additional flash-lamps re-
mote fronl the battery case, there are provided
two additional sets of connectors 68, 69, 71, 12,
which are in parallel with the photo-flash lamp
base by means previously described.

If, however, a magnetic tripper is connected
to either set of connectors 68, 69 or T1, 72, the
magnetic tripper will also be in parallel with
the photo-flash lamp 29. I have provided a
magnetic tripper to be used with the equipment,
thereby making it possible to make photo-flash
éxposures by any one of the three. well known
methods, the first of which is the so-called “open
and shut” method, wherein the camera shutter
is set -at “bulb” exposure, and the shutter is
caused to be opened at the same time that con-
tact button 48 is pressed, whereupon the shutter
is immediately allowed to close. In this method,

" however, the exposure time is limited by the du-
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ration of the photo-flash lamp. The second
method of photo-flash synchronization is car-
ried .out by the use of the focal-plane shutter, as
disclosed in my Patent No. 2,188,065 above re-
ferred to, and in use the button 48 and switch
arm 48 are swung downward out of the ‘way, the
focal-plane shutter being connecteq through con-

" nectors 53 and 54. The third method of photo-

flash synchronization is carried out through the
use 6f an electro-magnetic tripper for operating-
the front shutter.

My improved means for operating the front or
between-the-lens shutter will now be described,
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and in doing so reference will be made particu-
larly to Figs. 6, 7, 8, and briefly to Fig. 1.

The electro-magnetic tripper is shown in ver-
tical cross section in Figs. 6 and 7. This struc-
ture has been developed through a long period of
experimentation and research and it operates

more effectively than a.ny-magnetic tripper with -

which I am familiar.
As shown in Fig. 1, the said tripper is mounted
~on the lens board 2| being carried by a bracket
138 secured to said lens board by screws (36a.

10

While this is its preferable location, I am not "

limited thereto. A portion of the said bracket 138
.is shown in Fig. 6 also. Upon such bracket is
mounted a cylindrical casing 137 having a
threaded neck {38 passing through a hole in said

bracket and held thereto by a cylindrical cap 139.

To the lower end of said cylinder is.attached a

metal base (40 having an upwardly extending’

cylindrical member 141 constituting a stationary
armature, and .a stop or projection (42 so as
properly to position the base in said cylinder 131.
Said base 140 {s held in the cylinder {37 by means
of @& locking screw ' (not shown) engaging a
threaded hole (43. Over the cylindrical member
or armature 141 is fitted a non-magnetic tube
(44 preferably of brass and around said tube is
wound a coil 148 of insulated magnetic wire.
On the upper end of the coil {45 is placed an
insulating washer 146, and on the lower end an
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insulating washer 147. The sald base 140 is pro-

vided with two holes f40a, |40a, shown in Fig. 8,
through which pass-two insulating bushings 148,
148. On the lower side of the base 140 is another
insulating washer (49-and on the top face of said
base are placed two small insulating‘washers 18508,
- 180, and passing therethrough and through the
tube 148, washer 149, and wire lug I8/, is a metal
eyelet 152 spun over on each end, thus holding
the assembly to the base 140. Passing. through
& hole in the insulating bushing {47 in the metal
eyelet {82 are two leads 183, 154 of the coil (48.
The lead 153 is attached to lug 151 and the lead
184 is attached to lug 15la. The connecting
cable 32 is made up of wires 158, 156, This con-
stitutes the preferred means for connecting the
coil 145 with the cable 32. The base 140 has a
downwardly extending member 1571 threaded on
the lower end, and fitted over the said member
187 is a wire shield or guard 158 held in place by
a nut 159. A hole 168 is provided in the  shield
158 for the passage of the cable 32. Fitted into
the upper portion of the tube 144 is a movable
magnetic armature or solenoid plunger 161 hav-

ing attached thereto a sleeve 162 by means of ‘& ¢
About said sleeve 162 is a coiled

- rivet 163.

spring 164 tending to thrust the said sleeve and
the armature or solenoid plunger 81 upward
until the limit of motion is reached at the cylin-
drical cap 139. Riding in a space (65 of the
sleeve 162 {s a:disk 187 attached to the shutter
tripping shaft or rod 35§ in any well known man-
ner, sald shaft or rod 38 and the disk 167 being
entirely free to move within the space 165 pro-
vided in the sleeve 162,

When an electrical ¢ircuit is complefed through
the coil 145, the movable armature or solenoid
plunger (6{ will be drawn downward toward the
stationary armature t41 until it contacts with a
non-magnetic plate 168 placed on the stationary
armature (41 to prevent sticking of the movable
armature or solenoid plunger 161 to the said
stationary armature. The shaft or rod 35 will

not commence to move immediately, nor until
the partially closed end of the sleeve 162 contacts
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with the disk 167, at which time the shaft or rod

‘38 will travel- with the armature or solenoid

plunger 164 until it reaches its limit of action.
In order to adjust the length of space between
the disk 16T and the partly closed end- of the
sleeve 162, so that the initial stroke of the mov-
able armature or solenoid plunger {61 can be

~varied, there is provided an adjusting sleeve 168

having a. circular hole. 168 for the passage of
said shaft or rod 35. In a groove in'said shaft or
rod 3§ is placed a cylindrical ring 170 engaged

" by the top wall of the adjusting sleeve 188, when
. the said shaft or rod 35 is moved in an upward

direction -under the Influence of the shutter
actuating arm 34, shown in Figs. 1, and 2. It
will be apparent that, because of the presence of

~the ring 170, by turning the adjusting sleeve 168

in'a clockwise direction, said shaft or rod 35 will
be moved downward, and the length of the space
168 between the closed end of sleeve (62 and the
disk 167 will become greater, because the threads
provided on the sleeve 139 and (68 are cut in a
right hand direction, thus allowirig the armature
or solenoid plunger {61 to travel a greater dis-
tance before the rod or shaft 38 begins to move
downward. If, however, the adjusting sleeve 168
is turned : in a contraclockwise -direction, .the
length of the space between the partially closed
end of sleeve 162 and the disk (6T will become
less, thus allowing the armature or solenoid
plunger 161 to travel a shorter distance before
the shaft or rod 35 commences to move. In or-
der to hold the adjusting sleeve 168 in any pre-
determined position, there is provided a series of
serrations or notches ‘171 on the outer wall of
the adjusting sleeve 168; which are engaged by a
spring 172 held to the magnetic tripper assembly
by the cylindrical nut 1389.

In Fig. 9 is shown a circuit diagram for use in
remote control, by which I mean the operation
of the flash synchronizer from a distance. - 'This
is done by connecting suitable plugs 173, 174 to
connectors 53, 54 (Fig. 10), and by attaching a
wire 118 to the connector plug 173 and attach-
ing a wire {171 to the connector plug (74, said
wires 116, (1T being connected to a suitable
switch 118, When the switch 178 is operated, a
circuit is completed through the connectors §3,
54 in precisely the same manner as if the button
48 had been pressed. ‘

The circuit diagram of the flash synchronizer
equipment when the magnetic tripper is used on
a front or between-the-lens shutter is shown in
Fig. 10, from which it appears that the balteries
73 and T4 are connected in series and then to
ground, the ground in this instance being the
battery case 26 made up, as stated, of the upper
section 40 and a lower section. To the positive
terminal 13a, Fig. 5, of the battery 13 is con-
nected the strip 16 which i3 connected to the con-
tact or connector §4. - The auxiliary lamp blub
119 has contact with one side of the positive con-
nector 16, and the base (20 of said lamp bulb

119 has contact with the contact strip 123, as

shown in dotted lines in"Fig. 10. Connected tc
the plug 53 is the center contact 79 which makes
contact with the lower lamp contact 108. The
current then passes through the filament of the
flash lamp 28, through the base to the ground
(namely, the battery case 26). The connectors 68
and Tf are also connected to ground and the con-
nector plug 69 is connected to plug 53, connector
plug 12 being connected to the plugs 69 and 53.
When the magnetic tripper is used, the plug 68
1s connected to wire (55 and the current passes
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-through coil 145 to wire 156 and then to connec-
tor plug 69. The coil 145, flash lamp 29, and
plugs 71, 12' are in parallel, and the plugs 53, 54
are in series with flash lamp 29 and the battery,
made up of the cells 713 and 14 in the present
instance.

I will now trace through-such of the various
combinations of ¢ircuitsin the operation of the
photo-flash equipment herein set forth as par-
ticularly. concern the invention herein claimed.

It will first be assumed that it is desired to
make a so-called: “open and shut” photo-flash,
meaning, as already stated, that the camera shut-
ter ‘is  set on the “bulb” position and is in that
position when the operating or shutter release
lever 34 is pressed, the shutter being open and
remaining open until the said lever 34 is released.

In making this type of exposure the battery
caseis placed on the camera as shown in Figs. 1

and 4. The plug 33 and the cable 32 are not in.

place, and there is no magnetic tripper attached
to the shutter, it having been removed from the
lens board, it being removably mounted therein
by means of the bracket 136. A filash lamp 29 is
placed in the socket jaws 47, 41 and the auxiliary

lamp contact is pushed upwardly, thereby caus- '

ing a beam of light to be projected in the direc~
tion of the object to be photographed. The clamp

28 is thrown downward and the battery case 26

is. turned sufficiently in the member or ring 27
until the light from the auxiliary-lamp 39 falls
upen the object it is desired to photograph. The
clamping lever 28 is then moved mto the position
shown in Fig. 1.

Assuming that the reﬂector 3. has been suit-
ably adjusted in a vertical direction with respect
to the flash lamp 29 so that the latter will cen-
_ ter in the reflector, the most economical use of
the light from said flash lamp is made in taking
the photograph. After the suitable adjustment
has been made, the contact button 19 is moved
downwardly, thus extinguishing the auxiliary
lamp bulb and the operator then aligns his
camera in any well known manner such as
through the optical view finder. ‘The shutter re-
lease or operating lever 34 is then depressed and
at the same time the comtact button 48 is pressed
inwardly and then immediately both buttons are
relcased. The pressure on the shutter release or
operating lever 34 will have opened the shutter,
and the pressure on the contact knob 48 will have
caused the flash lamp 29 to become {lluminated
snd the release of pressure on said release or

operating lever 34 will have allowed the shutter

to close.” No further pressure will be required on
the contact knob 48 since when the flash lamp 29
is ignited its circuit is opened.

When making a flash exposure with the use
of ‘the fccal-plane shutter, the contact lever 49
" is fzlded downwardly, and the connector plug 52
is connected to contacts 53 and 54. The said
-plug 52 is attached to a cable having on its op-
posite end a plug engaged with the focal plane
synchronizing socket connected with suitable
contacts of the camera back. "The flash lamp 29
is inserted in the socket members 47, 47 and the
bulb of the suxiliary lamp 39 is illuminated by
manipulation c¢f the switch 17 and the reflector
30 is properly aligned frcm the object to be pho-
tographed. The front shutter is set on “time” in
the open condition and the back shutter is ready
to make an exposure upon releasing the focal-
plane-shutter release lever
The structure of such focal-plane shutter and
the synchronizing mechanism therefor are fully

(not here shown).

2,203,477

disclosed in my said Patent No. 2,188, 065. When
the shutter is released, the curtain travels down-

wardly and at-a-predetermined point, the said

contacts are bridged or connected together by a
metallic tab or element on the shutter curtain.

Referring to Fig. 10, inasmuch as the connec-
tor 63 is connected with one of the contacts of
the focal plane shutter; and the connector 84 is
connected with the other contact of said shutter,
a circuit will have been closed between them,
thus allowing current to flow from the batteries

- 13, T4, through the positive contact strip 16, con-

15
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nector 54, the cable and contacts for said focal
plane shutter, connector 53, to the lamp contact
button 719, lamp contact (08, through the filament
of the flash lamp 29, to the socket members 41,
to ground, which is the battery case, and from
ground or battery case to the opposite side of the
battery, thus completing the circuit through the
photo-flash lamp 29 and causing it to become
ignited.

When it is desired to make a photo-ﬂash ex-
posure using the front or between-the-lens shut-

- ter, a flash lamp 29 is inserted in the socket jaws

28

30

41, 47, and the connector plug 33 is connected to
socket 61, thus connecting the magnetic tripper
31 to the electrical ciicuit of battery case 28.
The said battery case is positioned in the manner
previously described, so as to ensure the' most

efficient use of the light from the flash lamp 29.

The foczl-plane shutter is set in the “open” posi-
tion. The between-the-lens shutter is set for

. whatever specd it is desired to use. The shutter

40

- but not sufficiently far to tiip the shutter.
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- wardly
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“nector button 13.

is. then cocked by moving the lever 113 from the
position shown in dotted lines in Fig. 1 to the po-
sition shdwn in solid lines therein, the release or
operating lever 34 having been previously ccn-
nected to the magnetic tripper 3i by means of
the clevis 21, a bar 36 and shaft 35, as previously
described. :
The release or operating lever 34 will now be in
the position shown in Fig. 2, depressed part way
The
contact bar 49 and the button 48 will be in the
position sBown in Fig. 4, and pressure on the
button 48 will close the contacts 53 and 54. Cur-
rent will then flow from batteries 13, 74 through
positive contact strip-16, connector 54, contact
disk 128, connector 53, connector button 18, con-
tact 188 through the filament of flash lamp 29,
to base 88 and socket jaws 47, 41 and thence to
ground, completing: the circuit through the flash
lamp 29. The connector 68 is also connected to
ground and connector 69 is connected to spring
i14, which contacts with the sleeve of the con-

button 19 has its circuit as previously described,
current will also flow through the magnetic trip-
per winding 145 and through cable 32, which is

made up of wires 155, 156.. The shaft or rod 35 of

magnetic tripper 31 will be caused to move down-
in the manner - previously. described
through its connection with the movable arma-
ture or solenoid plunger 161. The relesse or op-
erating lever 34 will then be moved downward as
indicated by the dotted line position of the con-
necting bar 36 in Fig. 2, thus releasing the shut-
ter, flashing the lamp 29 and causing an ex-
posure to be made.

It will be understood from the forevcmg de-
scription that I have provided a photo-flash syn-
chronizing equipment having a great many ad-
vantages and improvements over existing syn-
chronizer equipments known to me. Attention
is particularly directed to the construction of the

Inasmuch as the connector
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magnetic tripper 31, which'is such that the mov-
able armature or solenoid plunger 160 is'in a
free state at the instant of making an exposure;
that is, the said armature or solenoid plunger has
only to overcome the action of spring 164, which
has just sufficient strength to hold the said arma-
ture or solenoid plunger in the-all-the-way-up
position. The said armature or solenoid plunger
starts downward when a circuit is completed

through the coll 148, and it gains considerable:

momentum before the shaft or rod 35 has staried
to move under the influence of disk {67, then
the inertia of armature or solenoid plunger 161
is added to the magnetic pull, thus causing the
shutter to be operated with a ‘coil winding of
relatively high resistance. Since the photo-flash
lamp 29 and the magnetic tripger 31 are in par-
allel at the instant of exposure and since the
voltage of flash-light batteries used in synchro-
nizer equipments drops very rapidly as'a load of
. low resistance is connected across them, it is
highly important to have a magnetic tripper that
" will work with very low drain on the battery, so
that there will be very littie voltage-drop across
the fllament of the flash lamp. .
. It will be apparent that the lower the voltage
drop at the instant of making an exposure, the

more . accurate will be the timing of both the

magnetic tripper and the flashing of the fila-
ment. of the flash lamp. Only by the construc-
tion of & magnetic tripper as herein disclosed has
it been possible to provide a tripper making
_ economical use of the battery current. This has

‘been proven through long testing of the herein -

disclosed equipment, by a number of operators.
In & test of this equipment, a hundred photo-
fiash pictures were made, the same batteries be-
ing used throughout the entire test, and the
timing of the flash and the magnetic tripper
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operating the shutter was still as accurate at the &8

end of such test as at the commencement there-
of. Inasmuch as those pictures were all made in
rapid sequence, this was s much more severe
test than would ordinarily take place, since usual-
ly pictures are taken with longer intervals be-
 tween .consecutive pictures, thus allowing the

- batteries to recuperate.

Having thus described one embodiment, with
‘several indicated uses, of the invention, it is to
be understood that although specific terms are
employed, they are used in a generic and descrip-
‘tive sense and not for purposes of limitation, the
meorthelnventlmbeiuutt_orthlnthetol-

1. In mechanism for synchronizing - tPe firing
of & flash lamp with the sctuation of the operat-
- ing means

“petic shutter tripper having s ooll and & solenoid

plunger which latter is movable, by energization
of said coil, In & direction to actuste said shutter
operating means but which solenoid plunger has
always an unvarying starting position, there be-
ing s free-sliding lost-motion connection between
said plunger and said shutter operating means;
- & circult having an operating switch and includ-
ing said coil and the flash lamp; and readily ac-

the distance of movement of said solenoid plunger

o
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movement of the plunger includes a movable
member connected to the operating means of the
shutter and. also includes another member car-
ried by the said tripper and adjustable thereon,
said two members having interengageable for-
mations to cause upon engagement the move-
ment of the shutter operating means, and thus
constituting means to provide for the said lost
motion between said plunger and said member
that is connected to the operating means of the
shutter, said adjustable member by its adjust-
ment varying the extent of said lost motion.

3. A construction according to claim 1 but in
which, to vary such distance of movement of the
solenoid plunger, the said shutter tripper is pro-
vided with a member adjustable lengthwise the
movement of the solencid plunger and a mem-
ber is connected to the operating means of the
shutter, sald two members having formations
compelling movement of the second member by
the first upon.engagement of such formations,
and thus constituting means to: provide for the
said lost motion. between sald plunger and sald
member that is connected to the operating means
of the shutter, said adjustable member by its
adjustment varying the extent of sald lost
motion. :

4. A construction according to claim 1 but in
which, to vary such distance of movement of the
solenoid plunger, the shutter tripper is provided

-with a sleeve 188 and the operating means for

the camers shutter extends into said sleeve, said
sleeve and said operating means having inter-

" engageable operating formations, and thus con-

stituting means to provide for the said lost motion
between said plunger and the operating means
for the camers shutter, the extent of said lost
motion being determined by sald sleeve 188.

5. A construction according to claim 1 but in
which, to vary such distance of movement of the
solenoid plunger, the shutter tripper is provided
with an adjustable sleeve 168 and the operating
means for the camera shutter extends into said
adjustable sleeve, said sleeve and sald operating
means haying interengageable operating forma-
tions, the said solenoid plunger having a sleeve -
{nto which. the said operating means for the

. shutter extends and -providing for lost motion

50

of & camers shutter; an electro-mag- -

60

therebetween, said latter sleeve and sald operat-
ing means having interengageable formations to
cause movement upon such engagement of sald
operating means.

6. A construction according to claim 1 but In
which - the solenoid plunger is provided with a
sleeve 162 and a rod 38 is connected to the oper-
ating means of the shutter, and is received within
said sleeve and provides for such lost motion be-
tween said plunger and said rod 36, said sleeve
and rod having interengageable formations which
upon energization of the said coil causes operat-
ing movement of said rod 3. _

7. In mechanism for synchronizing the firing

. of a fash lamp with the actuation of the operat-

- eessible, manually-manipulable means to vary

ing means of 8 camera shutter, an electro-mag-
petic shutter tripper having a coil and & solenoid
plunger, which latter is movable by energization
of said coll in a direction to actuate said shutter
operating means; & ¢ircuit having an operating
switch and including said coll and the ilash

under the magnetic of said coil from said 70 lamp; said plunger having an extending sleeve-
patt like member, and.a rod connected to the operat-

ing means of the camera shutter. and extending
‘into said sleeve and providing for free-sliding
" jost-motion connection between said plunger and

unvarying starting position before the operating
is actuated by said plunger

- movement. : .

2. A construction according to claim 1 in which

. the sald means for varying such distance of 78

said rod, said rod and sléeve having interengage-
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able formations to compel movement. of said
rod upon such engagement. -
i 8. A construction according to claim 7 in whlch
the said sleeve has an-inwardly directed wall and
the said rod has a laterally extending projectlon
167 to be engaged by said wall, to compel said
movement of said rod, and in which a sleeve 168
is mounted upon said tripper for lengthwise ad-
justment thereon to vary the extent of said lost
motion, and is provided with a formation to en-
gage the said rod and impart preliminary length-

wise movement thereto without movement of the .

solenoid plunger
9. In mechanism for synchromzing the ﬁring
of a flash'lamp with the actuation of the operat-

ing means of a camera shutter, an electro-magnet .

shutter tripper having a‘ coil and a solenoid

" plunger, which latter is movable by energization

of said coil in a direction to actuate said shutter
operating means; a circuit having an:-operating
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energization; and & sleeve threaded upon the

shutter tripper and having an inturned part to
engage the said lateral projection 170 and upon
adjustment to vary the position of said rod 38,
thereby varying the distance that the solenoid
plunger travels upon energization of the coll,
before 1mpart1ng operating movement to- sald
rod 35.

12. In mechanism for synchronizing the firing
of a flash lamp with the actuation of the operat-
ing means of a camera shutter; an electro-mag-
netic shutter tripper having @ coil and a sole-
noid plunger, which latter is movable by energi-
zation of said coil in a direction to actuate said
shutter operating means; 'a circuit having an
operating switch and including said coil and the

© flash lamp; the camera having a lens board pro-

20

switch and including said coil and-the flash lamp;

& sleeve connected ‘to and extending lengthwise
beyond sald plunger toward the shutter operat-
ing means and having a partly. closed end forma-
tion, a rod 3% connected to the operating means
of the camera shutter extending into said sleeve
and having a lateral formation to be engaged by
said partly closed end formation, and providing
for free-sliding lost-motion connection therebe-
tween, and whereby upon engagement of such

vided with a tripper supporting bracket (36, cap
139 screwed upon the tripper structure and hold-
ing the latter and said bracket together, a
lengthwise adjustable sleeve 168 upon said cap
and having a partly closed end, an operating rod
35 having a clevis means for connecting:the same

" ‘to ‘the operating means of the camera shutter;
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formations the operating means of the camera .

shutter is actuated; and readily-accessible manu-
ally-manipulable means for varying the distance
between said formations prior to. the energiza-
tion of said coil, whereby the lost motion dis-

tance that the solenoid plunger: travels before -

moving 'said rod 35, is varied. -
10. In mechanism for synchronizing the ﬂrmg
. ofa ﬂash lamp with the actuation of the operat-

ing means of a camera shutter; an electro-mag- -
netic shutter tripper having & coil and a solenoid :

plunger, ‘which latter is movable by energization -

of said coil in a direction to actuate said shutter

-operating:means: but which solenoid plunger has

always an unvarying starting position; a circuit
having an- operating switch and including said
coll and the flash lamp; said- tripper having a
stationary armature §41 within said coil, to which
stationary armature the solenoid plunger moves
. upon each energization of said coil; and readily-
accessible manually-manipulable means for vary-
ing the distance that the solenoid plunger travels
toward said stationary armature, upon energiza-
tion of said coil, before said solenoid. plunger
moves the operating means of the camera shut-
ter.

11. In mechanism for synchronlzing the firing

]

of a flash lamp with the actuation of the operat- ;

ing means of a camera shutter; an electro-mag-

netic shutter tripper having a coil and a-solenoid
- plunger, which latter is movable by energization

of said coil in a direction to actuate said shutter
. operating means; a circuit having an operating

switch and including said coil and the flash lamp;
- & rod 3% ‘having means to connect the same to
the operating means of the camera shutter, said
rod- having a laterally extending formation 118
and another lateral formation 161, the said sole-
noid plunger having. a sleeve 162 through the
partly closed end of which the said rod 3§ with
the lateral projection 87 extends, thereby pro-
viding ‘for lost motion between said plunger and
said rod; -spring means tending to move said
sleeve in a direction which is opposite to the

direction of magnetic pull of the said coil upon

70

a sleeve 162 connected to'an end of ‘said solenoid
plunger and having a°coiled supporting spring,
said rod 3% having a lateral formation (78 to -
be engaged by said sleeve 168 to determine the
extent of lost motion of the plunger when ener-
gized with respect to said rod 35, and a laterally
extending disk 16T to be engaged by said sleeve

‘162, and thereby cause mov~ment of ‘said operat- ‘

ing rod 35.

13. In mechanism for synchronizing the ﬂrlnz
of a flash lamp with the actuation of the operat-
ing means of a camera shutter; an electro-mag- .
netic shutter tripper having a coil and a solenoid

. plunger, which latter is movable, by energization

of said coll, in a direction to actuate said shutter
operating means; ‘& circuit-having an operating
switch and including said coil and the flash
lamp;: and means so to position and support the
solenoid plunger and including a light support-

" ing spring of just the requisite strength to hold

said plunget in its all-the-way-up position until
the energization of ‘said coil, that said ‘plunger,

“excepting for said spring, is in a free state at the

instant of making the-exposure. -

14, In mechanism for synchronizing the firing
of a flash lamp with the actuation of the operat-
ing means of a camera having a lens board with
a shutter provided with a release lever; an elec-

" tro-magnetic shutter tripper mountable upon the

said lens board of the camera, so as'to be readily
removed therefrom, and provided with a coil and
a solenoid plunger that is movable by energiza-

tion of said coil in a direction to actuate the -

shutter release lever; a rod or shatt 35 co-axially
supported with respect to the said solenoid
plunger so as to be moved in a path co-axially
therewith by movement of said solenoid plunger;
and means also positioned-in said co-axial path

- for connecting said rod or shaft 35 to said re- .

lease 'lever, said connecting means being of a
structure  permitting ready separation -of the
parts, thereby permitting ready removal of: the
sald ' electro-magnetic tripper from the lens
1 i ) i . :

15. In mechanism for synchronizing the firing

" of & flash lamp with the actuation of the operat-

- ing means of & camera having a lens board with

(]

a shutter provided with a release lever; an elec-
tro-magnetic shutter tripper mountable upon the
said lens board of the camera, so as to be readily
removed therefrom, and provided with a coll and
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a solenoid plunger-that is movable by energiza-
tion of said coil in a direction to actuate the shut-
ter release lever; a rod or shaft 85 co-axially
supported with respect to- the said = solenoid
plunger so as to be moved in a path co-axially
therewith by-movement of said solenoid plunger;

a transversely extending part directly connected .

to said rod or shaft 3% in said co-axial path, a
_clevis connected to said transversely extending
part in said co-axial path; and means to connect
sald clevis to said release lever. .

16. In mechanism for synchronizing the firing .

of a flash lamp with the actuation of the operat-
ing means of a camera shutter; an electro-mag-
netic shutter tripper having & coil and a solenoid
plunger movable by energization of said coil in
a direction to actuate said shutter operating
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means, but which solenocid plunger has always
an unvarying starting position; lost-motion con-
nection means between said solenoid plunger and
sald shutter operating means; a circuit having
an operating switch and including said coil and
the flash lamp; and means for manually adjust-
ing and thereby varying the time delay between
the action of the said. shutter tripper and the
said- shutter operating means, including means
for varying, through said lost-motion connection
means, the distance of movement of the said
solenoid plunger through said lost-motion con-
nection means under the magnetic pull of said
coil from said unvarying starting position to its
shutter operating position.

OSCAR STEINER.




