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UNITED STATES PATENT ‘FFICE

(JUSTAV DIETZ OF YO\TKERS NEW YORK.

PHOTOGRAF’HIC-SHUTTER.

No. 827,518.

Specification of Letters Patent.

“Patented Juiy 31, 19086,

- Application filed December 22, 1905, Berial No. 292,989,

To all whom tt may concern:

~ Be it known that I, Gustav Dierz, a citi- |
zen of the United Stetes residing in Yonk-.

ers, in the county of Wﬂstchester and State
of New York, have invented certain new and
useful Improvements in Photographic Shut-

 ters, of which the following is a specification.
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" This invention relates to an improved pho-

tographic shutter which is intended for all-

around use on hig h-class lenses with small

separation, said shutter being adapted to
permit the making of fast and slow instan-
taneous exposures and bulb and time ex-

osures, all the operating mechanism being

| oceted on the outside of the shutter, so as to
. be readily accessible for setting them for the

- different exposures and permit their con-
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venient.control and adjustment; and for:this :

purpose the invention consists of a photo-

graphic shutter which comprises a driving
mechanism which 1s set to tension by a hand-
crank, an escapement mechanism for the
shutter an air-check for use in making fast
~ exposures, & suction-piston and means for
making slow instantaneous exposures, and .
means for locking the esce,pement~level :I:or'

long time exposures. . L
The 1nvention eenmsts irurther 111 certain

deteﬂs of construetion of the dlﬁereﬂt mech-

anisms referred to, which will be fully de—

- seribed hereinafter e,nd ﬁnelly pomted eut 11
_the claims. .
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In the eccempenymg &rewmgs Figure 1. |

represents a front elevation of my improved
photographic shutter..  Fig. 2 is a vertical
transverse section taken on line 2 2, Fig. 1.
Fig. 3 is a detail horizontal section on line 3 3,
Flg 1. Fig. 4 is a detail vertical trensverse

-~ section through the shutter-operating ring on
line 4 4, Ig.
~ the 111d1v1due1 perte for making long-time

“bulb exposures..
~vationsof the drwmg mechanism of the shut-
ter, shown, respectively, before and after ac-
Flgs 8; 9, and - 10-"are also Tear:

9. Kig,

5 shows 1n perspective

Figs. 6 and 7 are rear ele-

- Views: shomng the ﬂles, respectively, in: pri-

for long-time exXposuyes, ‘and in ‘their second-'

-ary closed position; end Fig‘ 1 1 shews ) modl-_:
» fied form of flies. -

 Similar letters: of reference mdleete cerre-

ondmg perts in' the dlﬂ’erent ﬁguree of the_

awings. -,
- Referring to the drewmge f represents the

.F

lens shutter.” On a stationary ring-frame
" of the case is guided a driving-ring . This

| rmg is driven by & driving mechanism which is

arranged at one side of the case f and which
consists of aninterior steel axle a, whlch carries
at its inner end a bevel geer—-wheel a’, the pro-
jecting end of the axle a turning in journal-
bearings of a bracket a?, attached to the ring-
shaped case f. The steel axle a is supported
in a brass tube a®; which is open at the inner

6o
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end and which is supported at its opposite

end in ]eumel—beermgs of a bracket a*t. To

the outer end of the brass tube ¢® a hand-
{ crank ¢° is firmly

'The brass tube carries adjacent to the bracket

attached by a screw aS.

¢* an ordinary, gear-wheel a’, which is en-

geged by a pawl a®, pwoted to the ring-

shaped case of the shut‘ter o as to act in the
nature of a retehet—wheel sald pawl a® car-
r ing & handle af for permlttmg the hfting of

e pewl out of the teeth of the retchet—
wheel or lowering it into engagement with
the same. The hsand-crank «°, and

the
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retehet—wheel ¢’ can be turned in either direc-

tion. Around the brass tube @ is arranged &

3o

helical spring b, which is etteched at one end

to the bevel geer-rwheel o’ and at its opposite’
end to'the ratchet-wheel @7, so that when the
hand-crank ¢° is turhed in either dweetlen
‘the helical spring b.is set to tension or, in

other words, power-is stored up in the same,

| which power 1s used as the driving force for
‘the movement of the shutter-u-drwmg Ting.

As soon as the spring b 1s set to torsional ten-

sion the pawl a8 is dropped into the teeth of go

the ratchet-wheel a7, so that. thereby the

pewl—end-—retehet meehemsm and the brass

‘tube a® are locked in position and the full ten-

sion of the spring exerted on‘the bevel gear-

‘wheel and the parts driven thereby as soon as

95

this ectlen 18 requlred The' bevel gear-

*-perted to the driving-ring r in either direc-

‘tion for properly Werkmg the shutter..

| stationary ring-frame 7’ is provided with

four steel pivots 73, to which the flies d of the
55 rmg—sheped case of a se-celled “between— L shutter of whlch four are erranged are ap- 110

The

‘wheel a’ is placed i mesh with the driving-
Ting 7, whlch is guided around the stationary

, frmg—freme r’, to which the lenses are applied.

{ The moveble drwmg—rmg r is provided for =
| certain distance of its circumference with
mary closed position;, in;their open -position teeth 72, that are:in‘mesh with the bevel gear-
-wheel'a’, asshown in Figs. 6 and 7, the to othed
‘portion bemg of sufficient lenﬂ“th 30 as to per-

| mit the required shifting metlon to be 1m-
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plied, so that they turn on the same. The
driving-ring r has four steel pins 7, which
cngage slots 7%, arranged in the flies so as to
operate the same. The steel pivots are
5 evenly spaced around the opeming in the
shuiter-case, so that the {lies can turn thereon
10 either direction for the opening and closing
movement. . - “
The flies d are preferably made of thin
o plates of celluloid, which are inereased in
thickness at t"e parts around the pivots 7
and slots r* and cemented to. brass bushings
7* for turning around their pivots 4, as shown
clearly 1n "Figs. 4, 8, and 9, said thickened or

13 reintorced: parts giving the flies the required

strength for resisting the strain to which
they are subjected in starting and stopping.
The escapement. mechanism.~—THe driving-
ring r1s engaged or released by moans of an
zo escapement mechanism, which consists of two
-~ elbow-levers e ¢/, which are both pivoted to a
fulerum-pin ¢ on the upper part of tho ring-
snaped case f; the elbow-lever ¢ being of
creater length. than the elbow-lover ¢/, The
25 ionger arm- of the elbow ~lever ¢ 18 con-
nsoted by a pivot-link et with the end:of a
piston €°, that is guided 1n a stationary eylin-
aer ¢, whieh 1s attnohed to tho ring-shaped
case fo The lower end of the ovlinder ¢ ig
provided with a mipple ¢, to whicha rubber
bose 2 1s applied, the opposite end of the rub-
ber hose being connected to tho usual air-
bulh, by which the piston ¢° is moved in up-
ward or downward direction, according as
15 e bulb 1s compressed or relavedd,  The el-
bow-lever ¢ is provided approximately mid-
way ol 1ts length with a pin ¢®, which extends
through a slot 1n the ring-shaped case 7 and
engages one of two recesses » 11 thedriving-
40 ring r.  As socon as the bulb is comprossed
the action of the air moves the piston and el-
bow-lever ¢ in upward direction, so that the
pin ¢* 1s moved clear of the recess »7, permit-
ting thereby under the influence of the driv-
45 1ng mechanmsm the driving-ring r to move
around the stationarv guide-frame »" of the
case f and produce the movement of the flies
connected therewith. As soon as the move-
ment of the flies 1s completed the pin ¢* by
so the weight of the elbow-lever ¢ and the suc-
tion on the piston ¢ drops into the second
recess 77 of the driving-ring r, so as to lock the
same for permitting the setting of the driving
mechanism to tension {for the next exposure.
55 - 'Lhe smaller elbow-lever ¢’ is provided with a
pin ¢® at the end of one arm, said pin moving
-1n a guide-slot ¢ of the ring-shaped shutter-
case f.  'The upper arm of the elbow-lever ¢
18 provided with a projecting handle ¢'°, The
6o shorter arm of the elbow-lever ¢ is located
baclk of the shorter arm of the elbow-lever ¢’
and provided with two depressions e't, which
are engaged by a tapering point of the handle
¢!, s0 as to pernut the setting of the elbow-le-

.3
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hines in Fie. 1, or into lowered position, as
shown in dotted lines in Ifig. 1, so as to en-
cage a single tooth r* on the driving-ring »
‘when the flies have made hall a movement
and arrest the same for holding the fites open
until the elbow-levér ¢’ 1s reieased from the
stop-toothon the driving-ring and permits the
flies to make the remaining movement when
time exposureisrequired. VWhen the elbow-
lever ¢/ 1s retained in its upper position, 1t 1y
out of operation and permits the flies to be
moved for instantaneous exposures. Adja-
cent to the lower end of the elbow-lever ¢ 1s
arranged a lever £, which is fulerumed to the
ring-shaped shutter-case f and which 1s him-
ited 1n 1ts movement by two {ixed pins ¢ on
the case 7. To the laver £ an elbow-lever ¢ 13
Hulerumed above the fulerum of the elbow-le-
ver {.  One arm of the elbow-lever ¢ serves
as & handle for placing the other arm of the
etbow-lever ¢ by meansof a lug # into engage-
ment with the recessed end of the longer arm
of the elbow-lever ¢, so as to positively loek
the same 1n the position shown i Fig. 9
whenever a long-time exposure 1s to be made.
This 1s accomplished by moving the lever ¢
from its position in contact with one stop-pin
2 anto contact with the other stop-pin ¢,
whereby the lug £ is made to engage the re-
cessed end of the lever e, By a shight pros-
sure on the outer end of the handlo of the el-
bow-lever ¢’ the lug-shaped end # of the same
is withdrawn from the recess in the elbow-le-
ver ¢ when the time exposure is to be termi-
nated, the elbow-levers ¢ ¢ bemg then ro-
Jeased and permitted to return by gravity to
their ‘normal position, (shown in Fig. 1))
while the flies complete thewr closing mowve-
ment. |
The air-check.—The driving-ring » s pro-
vided at its lower part with a pmn p, which
projects forward through an arc-shaped slot
- f" in the shutter-case f and which serves, In
connection with a pneumatic checlk m, that 1s
arranged on the case, to permit the gradual
stopping of the driving-ring » when high-
speed Instantaneous exposures are made, so
as to diminish the force of the conecussions-of
the parts due to sudden stops. The pneu-
matic check m 1s made in any well-known
construction and consists, for instance, of a
stationary cylinder m/, provided with a small
air-escape hole m?*, a piston m?® in said cylin-
der, and a head m* at the outer end of the pis-
ton, against which the pin p strikes. 'The
sudden compression of the airin the cylinder,
. which 1s due to the slow escape of the same
through the small hole in the cylinder; pro-
duces an air-cushion for the gradual stopping
of the pin p and ring ». The pin p 15 made
long enough so as to be used as a handle for
resetting the shutterafter having made anex-
perimental exposure and winding up thereby
the motor-spring without turning the hand-

65 ver ¢ into raised position, as shown in full | crank and without changing the tension of
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the spring. For very slow instantaneous ex-

Eos:tires a stationary cybnder » is srranged in

orizontal position on the shutter-case ﬁ‘; In
this cylinder is guided a piston ', which is
applied by a perforation in the outer end of

_1ts piston-rod n* to a second pin p* on the

driving-ring 7,s0 as to permit the retardation
of the ring speed. The piston-rod n2 may be
detached by its handle n® from the pin p?
when the action of the piston is not required.

‘By the horizontal cylinder » the motion of

the piston is retarded by suction, while in the
opposite direction it is retarded by the com-

pression of the air and slow escape of the.
-same through

a small air-hole 7t in the end of
the cylinder n. _ '

In Kig. 11 is shown a slightly-modified con-
struction of the flies, which is used to advan-
tage when speeds of not more than one four-
nundredth of a second are desired, as in this
case ‘the rounding off of the corners.of the
fhes admits one-third more light during the
time of exposure. ’ _

1t may be desired to cover up some of the
operating parts, so as to protect them against
dust. . In this case they may be placed at the

- rear of the ring-shaped frame instead of at
- the front of the same, or a dust-proof cover

39

may be used for the operating parts.
The operation of my improved photo-
graphic shutter is as follows: For instan-

. taneous exposures the motor-spring is first

35
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“either direction, after which the

set 1o tension by turning the hand-—cr’anlit In

awl 1s
dropped into the ratchet-wheel, so a,sptbrhald
the moter-spring in a position of tension.
When an exposure is to be made, the bulb is
compressed and the elbow-lever ¢ lifted, so
that its pin is released from the driving-ring 7,
and the motor-spring permitted to act on the

- same and move it around. the guide-ring Qf

the case f.. The power of the motor-spring is

- transferred by the bevel gear-wheel and teeth

45

of the driving-ring onto the latter, so that the
flies are thereby moved from their primary

~closed positipn through an instantaneously-

6o

open one into their secondary closed position,
the exposure being made in the extremely
short interval of time for which the flies are
open. The ordinaryinstantaneous exposures

are from one seventy-fifth to one five-hun-

dredih of a second, according to the tension

‘which 1s imparted to the motor - spring.

otill quicker exposures may be obtained by

I 55 1ncreasing the tension of the motor-spring by

giving a few additional turns to the hand-

crank of thé driving mechanism. For slow |

Instantaneous exposures the suction-piston
1s connected to the pin p*and called into ac-

tion on the release of the elbow-lever ¢ by the |

~action of the bulb. By the retarding action

65

o1 the suction mechanism on the driving-ring
r slow Instantaneous exposure can be made.
When bulb exposures are to be made, the el-
bow - lever ¢’ is moved in downward direc-

over into the path of the recessed en

|

tion by setting the pin of its handle ih‘i;o, en-

o

gagement with the left-hand depression on

the elbow-lever ¢, as shown in dotted lines in

Fig. 1. The elbow-lever ¢ engages then, by

its pin €*, the single tooth 78 on the circumfer-
ence of the driving-ring » and arrests the flies
and holds them in open position for exposure
until the bulb isreleased and the elbow-levers
e ¢’ returned to normal position by the with-
drawal of the pin ¢* from the tooth 7%, so that
the driving-ring can complete is movement
for closing the flies. Forlong-time exposures
the lever ¢, with the elbow-lever #, is dPushed

elbow-lever e. The bulb is then compressed

. and the elbow-lever e lifted by the action of

the bulb and intermediate piston, so that the
flies are moved into open position. The el-
bow-lever ¢ interlocks then with the recessed
end of the elbow-lever, so :that the pin ¢

holds the driving-ring » by engagement with

the tooth »® on the same. This holds the

time exposure. When 1t is desired to termi-

nate the long-time exposure, the handle of

the lever ¢ is depressed and the latter with-
drawn from the end of the elbow-lever ¢, so

of the
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‘shutter in open position, so as to permit long-

Q0

that the driving-ring, with its flies, corapletes

the closing movement. -
The advantages of my improved photo-

graphic shutter are, first, that the quickest

1nstantaneous exposures can be made down

o5 .

to slow-time exposures, the exposuresranging

from one six-hundredth part of asecond down
to slow-time exposures of one seventy-fifth of
a second; secondly, that all exposures are
made by a continuous motion of the flies in
one direction—that is to say, by the move-
ment of the flies from one closed position into
the other—the exposure being made during
the 1stantaneous opening made by the flies
as they pass from one closed position to the
other; thirdly, that all the operating parts

100
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are arranged 1n front of the shutter-case and

readily accessible for operation and inspec-

tion, and, fourthly, that the strong and -ac-

curate construction of the shutter permits

the reliable functioning of all the parts for a

considerable length of time without requiring

Tenairs.

Having thus described my invention, I

claim as new and desire to secure by Letters
Paten‘t-r—— @ | |
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1. In & PhOt@gl'&phic shutter, the combl— B

nation of a plurality of flies, and a driving
mechanisui, comprising a driving-ring and a

moter-spring connected thereto, and adapted
to be energized to torsional tension in either

direction. B S
2. In a photographic shutter, the combi-

mechanisim for the same comprising a driv-
Ing-ring and a helical motor-spring connected
thereto, and adapted to be energized to tor-
sional tension 1n either direction.

nation of a plurality of flies and a driving
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3. In a photographic shutter, the combi-
nation of a plurality of flies and a driving
mechanism for the same comprising a driv-
ing-ring and a helical motor-spring connected
thereto, and means for imparting variable
torsional tension to said spring in either di-
rection. |

4. In a photographic shutter, the combi-
nation of a plurality of flies and a driving

mechanism for the same, comprising a driv-

ing-ring and a helical motor-spring, means

for imparting torsional tension to the same
in either direction, means for holding the mo-
tor-spring under torsional tension, and means
for transmitting the power, stored in the

spring, to the driving-ring.
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5. In a photographic shutter, the combi-

nation with a stationary guide-ring, a driv-
ing-ring and flies, of a driving mechanism for
the driving-ring, consisting of a motor-spring,
a pawl-and-ratchet mechanism for holding it
under tension, and a bevel gear-wheel mesh-
ing with a toothed portion of the driving-
ring and connected with the motor-spring tor
imparting rotary movement to the driving-
rine. . .

6. In a photographic shutter, the combi-
nation, with a stationary guide-ring, a driv-
ing-ring provided with recesses at its circum-
ference, flies pivoted -to the guide-ring and
connected with thé driving-ring, and a driv-
ing mechanism, of an escapement mechan-
ism provided with a locking-pin for the driv-

- ing-ring, said locking-pin being adapted to

engage with the recesses on the driving-ring
and permitthe movement of the flies through
o full movement in either direction.

7. In a photographic shutter, the combi-

nation, with a stationary guide-ring, a driv-

ing-ring guided thereon, flies pivoted to the
cuide-ring and connected with the driving-
ring, and a driving mechanism for the driv-
ing-ring, of an escapement mechanism con-

sisting of two elbow-levers fulcrumed to the

same pivot, both provided with pins for en-

gaging the driving-ring and means for ad-

-.50
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justing the elbow-levers one on the other for
permitting instantaneous or bulb exposures.
8. In a photographic shutter, the combi-

nation of a driving-ring, provided with re--

cesses and a'single tooth at its circumterence,
and its driving mechanism, of an escapement

‘mechanism composed of two elbow-levers

pivoted to the same fulcrum-pin, each elbow-
lever being provided with a pin, one for en-
oaging therecesses on the driving-ring and the
othérforengaging the stop-tooth onthe same,
and means for setting the smaller ~lbow-lever
on the larger elbow-lever so as to clear or en-
oage the stop-tooth and permit nstantane-
ous or bulb exposures.

9. In a photographic shutter, the combi-

827,513

nation, with a driving-ring, its driving mech-

anism and the flies operated thereby, of an

escapement mechanism ¢omposed of two el-

bow-levers pivoted to the same fulcrum-pin,.
means for adjusting one of the elhow-levers

on the other for setting it for tune exposures,
and means for locking the
for long-time exposures.

10. In a photographic shutter, the combi-

-

nation, with a guide-ring, a driving-ring, its
driving mechanism and flies operated by the
same, said driving-ring being provided with
a projecting pin, of an escapement mechanisin

for releasing the driving-ring, and & pneu-
matic check for arresting the driving-ring

and neutralizing the concussions of the parts
when making instantaneous exposures.
11. In a photographic shutter, the combi
nation of a case provided with an arc-shaped
cuide-slot, a driving-ring guided on the samne,
flies operated by the driving-ring, a driving
mechanism for the drivipg-ring, a pinon the
driving-ring projecting through the slot in
the case,and a pneumatic check for arresting

said pin and neutralizing the concussions of -

the operating parts when making instanta-
Neous exXposures. o -
12, In a photographic shutter, the combi-

other elbow-lever
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nation, with a driving-ring, a driving mech-

anism and flies operated thereby, of an es-
capement mechanism, and a pneumatic re-
tarding-check connected with the driving-
ring and adapted for making slow instanta-
neous exposures. |

 13. In a photographic shutter, the combi-
nation, with a driving-ring, its driving mech-
anism and flies operated thereby, of apneu-
matic retarding device, and means for con-
necting the retarding device with the driving-
ring or disconnecting it therefrom.

14. In a photographic shutter, the combi-
nation of a guide-ring, a driving-ring and
driving mechanism for the same, of tlies piv-
oted to the guide-ring and connected with the
driving=ring, said flies being reinforced at
their pivoted and slotted portions for resist-
ing the strain on the same. I

15. In a photographic shutter, the combi-
nation of a stationary guide-ring provided
with pivots, a driving-ring provided with
pins, and flies applied to the pivots of the
oujde-ring and provided withslots forengage-
ment with the pins on the driving-ring, said
flies being reinforced at their slotted portions
for resisting the strain on the same.

In testimony that I claim the foregoing as
my invention I have signed my name 1n pres-

ence of two subscribing witnesses. A

' | GUSTAV DIETZ.
Witnesses: - o I

Paur GOEPEL,

HeNrY J. SUHRBIER.
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