
March 30, 1943. A. SIMMON 2,315,279 
FOCAL PLANE SHUTTER FOR CAMERAS 

Filed Aug. 29, 194l 4. Sheets-Sheet l 

HAM 

76. 

69 72, MIS AT s WHY" as th-82 
mart L-li Lehilly| Stry - 23 

99 63 65 s 2) 90 24 95 31 149 po 20 

20 (, W . . 7. INVENTOR. 
106 | 704 Allfraz sort moval 

. . . fos a fact, S. W4Aelu 
A 77OAR Way. 

  



March 30, 1943. A. SIMMON 2,315,279 
FOCAL PLANE SHUTTCR FOR CAMERAS 

Filed Aug. 29, 194l 4. Sheets-Sheet 2 

s 

y 63 
- Aré--Ece.-- 

2 2 
2 NSNS SNS 

(272 (272) 706 
alse-704 
106 Atay. 4 60 

43 ps 30 as 6A 
E e 

| 

| 
as 

foa 
foo s 

- - 7. 35 

24 3o 89 63 pass 

| li?t III 
g- INVENTOR. 

Alfred 5anama-a-a- 

7 by 52. 
A to eavay, 

  

  

  

  

  



March 30, 1943. A SIMMON 2,315,279 
FOCAL PLANE SHUTTER FOR CAMERAS 

Filed Aug. 29, l94l 4. Sheets-Sheet 3 

A77 to Arme Y. 
  



March 30, 1943. A. SIMMON 2,315,279 
FOCAL PLANE SHUTTER FOR CAMERAS 

Filed Aug. 29, 194l 4. Sheets-Sheet 4 

O y " IHISEAL 
21 

90 INVENTOR. 
-- - - - - Alfred 52nd non 

by fivla. 3. W44All. 
A 77 o Away. 

  



Patented Mar. 30, 1943 

UNITED STATE 

2,315,279 

s PATENT OFFICE 
2,315,279 

FocALPLANE SHUTTER, FoR CAMERAs - / 
Alfredi Simmon, Jackson Heights, N. Y., as 

signor to Simmon Brothers Inc., Long Island 
City, N. Y., a corporation of New York 
Appliention August 29, 1941, serial No. 408,798 

(C. 95-57)' 18 Cams. 

Existing focal plane shutters consist usually of 
two curtains which are wound or unwound on two 
or more reels. The leading reel is driven by a 
spring and, by combining different spring tensions 
and slots of different width between the two cur 
tains, a wide range of exposure times may be ob 
tained. This type of shutter has the following 
principal objections: 

It is difficult by simple means to expose the film 
uniformly. Since the shutter starts from zero 
velocity and becomes gradually accelerated by the 
spring, it will be clear that the last part of the 
film receives usually considerably less light than 
the part first exposed. Brakes and other unde 
sirably complicated expedients have been used to 
overcome this, but only with moderate success. 
Further, it is not particularly easy to adjust the 
width of the slot since this involves commonly an 
adjustment of two curtains relative to each other. 
This is usually done by a train of gears or by 
differential drives or by other not particularly 
simple means. Moreover, special means must be 
employed to reset the shutter in such a way that 
the film is not again exposed, adding consider 
ably to the complicated construction of the entire 
shutter, 

It is the principal object of this invention to 
provide a focal plane shutter which can be oper 
ated at practically uniform speed. 
Another object is to use in such a shutter, sim 

...ple means, readily adjusted, for varying the width 
of the slit therein. 
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A further object is to make the shutter practi 
cally automatically resetting by providing means 
for returning the shutter always to the same po 
sition requiring only retensioning of a spring 
member. 
A still further object is to accomplish the afore 

mentioned advantages by extremely simple means, 
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of Fig. 1, the operating handle for the shutter be 
ing broken away; - 

Fig. 3 is a sectional view taken along the plane 
of line 3-3 in Fig. 1, looking in the direction of 
the arrows and a few parts being omitted for the 
sake of clearness; 

Fig. 4 is a front elevational view of the shutter 
of Fig. 1, a portion of the operating handle being 
broken away; 

Fig. 5 is a diagrammatic view illustrative of the 
principle of operating of the shutter, and show 
ing particularly the effect of separation of the 
reels on the width of the shutter slit; 

Figs. 6 and 7 are plan views of constructional 
details; Fig. 8 is a fragmentary perspective view of the 
mechanism for operating the shutter, the show 
ing being more or less diagrammatic; 

Fig. 9 is a view, partly in section, along the 
plane of line 9-9 in Fig. 1, looking in the direc 
tion of the arrows, and portions being omitted 
for sake of clearness; 

Fig. 10 is a plan view similar to Fig. 1, but more . . 
or less diagrammatic of the parts of the shutter 
operating mechanism as they appear after oper 
ation of the shutter and before resetting the shut 
ter, the upper portions of the shutter being shown 
in broken lines so as to expose the operating 
mechanism; y: Fig. 11 is a plan view, similar to Fig. 1, showing 
the parts of the shutter operating mechanism as 
they appear after the first stage in the operation 
of setting the shutter, namely the operation of 
setting the trigger; 

Fig. 12 is a fragmentary rear elevational view, 
corresponding to the lower right hand corner of 
Fig. 2, but showing the trigger in its set position 
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easy to operate and most economical to manufac 
ture. 

Still other objects will become apparent after 
a perusal of the following specifications on hand 
of the accompanying drawings in which a pre 
ferred embodiment of the shutter and its oper 
ating mechanism are shown in a more or less 
diagrammatic manner. 
In the drawings, . 
Fig. 1 is a plan view of my improved focal plane 

shutter, portions being broken away to disclose 
the underlying construction, and portions of a 
camera with which the shutter is associated being 
indicated in broken lines; 

Fig. 2 is a rear elevational view of the shutter 
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as it appears in Fig. 11, and 
Fig. 13 is a plan view similar to Fig. ill, but 

showing the parts of the shutter operating mech 
anism as they appear after the Second and final 
step in effecting the setting of the shutter, after . 
which it is ready for the release which will bring 
the parts backinto the position of Fig. 10. 

Like characters of . reference denote similar 
: parts throughout the several views and the fol 
lowing specification. 
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Before going into the details of the illustrated 
embodiment of the invention the salient features 
thereof will be briefly enumerated. 
Mounted in a suitable frame work are a pair 

of reels, spaced from each other, on which is 
carried the shutter curtain in the form of an end 
less band having a slit formed therein, through 
which light from the lens is admitted to the film. 

  



2 
Suitable mechanism is provided for giving a 
starting impulse or "kick' to the curtain, prior 
to exposure, which thereafter moves with the 
reels at substantially uniform Speed through a 
complete cycle, at the end of which it has re 
turned to its initial position, ready for the next 
Operation. 
In Order to assist in obtaining the desired 

uniform speed of travel of the curtain, the cur 
tain-carrying reels are journalled in bearings of 
a low friction type, such as ball bearings, and 
no brake or other device is used to retard the 
curtain. Thus when the curtain receives an im 
pulse or 'kick' as before stated, prior to the ex 
posure, the moving parts move freely during the 
exposure proper under their own monentum with 
slowly decreasing velocity. If friction were total 
ly absent, the shutter would move during the ex 
posure with truly constant velocity, but since at 
least a Small annount of friction is always present, 
the velocity will in reality slowly decrease. If 
the amount of friction is small, as with bearings 
of the type explained above, the decrease will 
also be Small and in this manner a uniforn. We 
locity will be obtained with a much better degree 
of approximation than possible heretofore. 
To bring the shutter to a stop at the desired 

point, a simple form of stop is used. In order 
to permit of quick starting and stopping without 
undta strain, the curtain and the reels are made 
as light as possible consistent with other require 
Inents. r 

The curtain consists of twc parts, the curtain 
proper, which will hereinafter be referred to as 
the "curtain,' and which is a sheet of opaque, 
flexible but not stretchable material, and elastic 
means connecting the free ends of this curtain 
in such a way as to form an endless belt, The 
free ends of the curtain are spaced so as to form 
a slit, and the width of this slit is adjustable be 
cause of the elastic connecting means, which al 
ways tends to reduce the width of the slit. This 
width is adjustable by varying the distance be 
tween the curtain-carrying reels. 
The framework carrying the curtain and its 

reels is movable relative to the main body of the 
camera, which comprises a suitable housing 
within which the curtain as well as the film 
spools are positioned. The lens is carried on an 
extension of the housing, and a bellows or other 
type of light-proof enclosure extends between 
the housing and the lens. 
The film spools are mounted in the housing, 

and the framework carrying the curtain, which 
is novable relative to the housing and therefore 
also to the film, carries a pressure plate, which 
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during exposure is firmly clamped against the 
film to hold it flat, but is moved away from the 
film a short distance during the film winding op 
eration. 
An operating lever or crank underneath the 

housing serves to set the shutter and, at the Sane 
time, to advance the film and to move the pres 
sure plate away from the film during Such ad 
vance movement. 

It will be understood that various controls are 
provided where called for, for effecting the vari 
ous adjustments of the shutter from the exterior 
of the housing, although these are not shown in 
the drawings. Such controls, for example, are 
means for operating the trigger, means for ad 
justing the tension of the shutter Spring and 
means for adjusting the slit width. 

In the drawings, 20 is a base plate Suitably 
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2,315,279 
parts of the camera and for a housing or hous 
ings to enclose the same. The latter have not 
been shown in the drawings, but the lens and 
the bellows (or other type of light proof expo 
sure Serving the same purpose) have been shown 
in broken lines at 2 and 22, respectively, (see 
Fig. 1). The base plate 20 is generally flat with 
bOSSes and depressions where needed for the Sup 
port or accommodation of the various parts, and 
is shown with a flange 23 running around its rim, 
to which the aforementioned housings may be 
conveniently secured. 

Slidably mounted in the base plate is a bar 24, 
On which is carried a structure functioning as a 
pressure plate and a support for the shutter. 
This bar also has connected to it the lens proper 
and its focusing mechanism (not shown). This 
structure comprises a plate-like member 25 hav 
ing an extension 26 at its base which is secured 
to the bar 24 by screws 27, and which is provided 
With an aperture 28 positioned at the inner end 
of the bellows, and through which light from the 
lens 2 passes through the shutter, and through 
a corresponding registering aperture 29 in a pres 
sure plate 30, which is carried on the member 2, 
being secured thereto by screws 3. 
Immediately to the rear of the pressure plate 

is positioned a film 32, shown in broken lines in 
Fig. 1, and this is guided over rollers 33, passing 
from a spool 34 to a spool 35, which latter is the 
take-up spool, these parts also being shown in 
broken lines in Fig. l. The spool 35 is adapted 
for coupling to a stub shaft 36 which carries a 
pinion 7 (see Fig. 10) serving to actuate the 
shaft 36 and thereby the take-up spool 3, by 
mechanism to be hereinafter. described. The 
stub shaft 36 is journalled in the base plate 20 
and in an extension 38 of a bracket 9 which is 
secured to the base plate by screws 40 and which 
serves for the Support of the Shutter releasing 
trigger, as will also be described hereinafter. 
A pair of brackets 4 and 42 extend rearwardly 

from the upper and lower portions, respectively, 
of one side of the member 25 (see Figs. 1 and 3), 
and serve for the Support of a pin 43 on which is 
journalled a reel 44 provided with flanges 5 at its 
ends and serving as one of the supports for a 
shutter curtain 6. 
The curtain 46 is a sheet of thin non-stretch 

able material held in the form of an endless band 
by means of a pair of tension coil springs 4 and 
48 which pass completely around the curtain as 
clearly shown in Figs. 1, 2, 5 and 9, and have the 
ends of each secured to opposite ends of the cur 
tain. By using this arrangement, rather than 
connecting the Opposed ends of the curtain di 
rectly by short lengths of Spring, it is obvious that 
a wide range of adjustment of the Space between 
the ends of the curtain or slit width is obtainable 
Without exceeding the elastic limit of the Springs. 
The manner of attachment of the springs is 
shown in Fig. 9 of the drawings wherein 49 and 
5 are ends of the spring 47 which are connected, 
respectively, to hooks 50 and 52 carried respec 
tively, by reinforced ends 53 and 54 of the cur 
tain 46. 

Ends 55 and 56 of the spring 48 are similarly 
Secured to hooks 5 and 58 positioned, respective 
ly, on the reinforced portions 53 and 54. 
A Second curtain-supporting reel 59 is jour 

nalled on a pin 60 mounted in a U-shaped bracket 
6 (see Figs. 1, 3 and 4), which is mounted for 
pivotal novement about a vertical axis passing 
through an intermediate point in upper and low 

contoured to act as a support for the operating 75 er arms, 62 and 63, respectively, on brackets 64 
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and 65 projecting rearwardly from the upper and 
lower portions of the other side of the mem 
ber 25. w . . 
The reel 59 is similar to the reel 44, being of 

the same size and being provided with fanges 6. 
at the top and the bottom to retain the curtain 
4S on the reel, s 
The arm 62 of bracket 6 f is provided with a 

pin 67 secured thereto as by set screw 68, and the 
arm 62 of said bracket with a pin 69 also secured 
thereto by means not shown, and these pins are 
journalled in the aforementioned brackets 64 and 
65 to provide the pivotal mounting for the brack 
et St. Since the pin 60 is mounted at the ends 
of the arms 62 and 63, while the bracket 6 pivots 
about the pins 67 and 69 at same distance in 
ward, it will he seen that pivotal movement of the 
bracket 6 f, such as indicated in broker: lines in 
Fig. 1, results in a movement of the reel 5 away 
from the reel 44. Movement of the bracket 6 f. 
from the broken line to the full line position re 
sults, of course, in an approach of the reel 59 to 
the reel 64. The effect of this variation of the distance be-, 
tween the curtain-supporting reels on the width. 
of slit 70 of the shutter will be made clear with 
the aid of Fig. 5, which is diagrammatic in char 
acter, although the numbering of the parts has 
been retained. From this figure it will become 
clear that with reel 59 in its full line position the 
width of the slit, will be the distance between the 
ends of the curtain 46 as shown in full lines, and 
this distance may be represented with sufficient 
accuracy for the purposes of this demonstration 
by the ditsance a in Fig. 5. When the reel 59 is 
moved into its broken line position, however, the 
curtain will move with it and its ends will move 
away from their full line positions into their bro 
ken line positions, so that the width of the slit is 
now approximately represented by b in Fig. 5. It 
will be observed that the increase in the width 
of the slit is equal to twice the increase in the 
distance between the reels. In other words, if 
this distance is c (see Fig. 5), then c=% (b-a). 

Spacing bushings and 2 on the pin B serve 
to keep the reel 59 at the proper level in align 
ment with the reel 44. Suitable means (not 
shown) may be provided for adjusting the posi 
tion of the bracket 6 from the outside of the 

This means may be in the form of a 
control attached to the bracket 6 at an exten 
sion 72a thereof (see Figs. 3 and 4): 
By reference to Fig. 1 it will be noted that the 

curtain 46 is guided in front of the pressure plate 
30 and in the Space between the front wall of the 
member 25 and the pressure plate, and that the 
springs 4 and 48 are also accommodated in said 
Space, which is bounded at its top by a flange 3 
extending rearwardly from member 25 and at its 
bottom by a flange T4, also extending rearwardly 
from said bracket (see Fig. 3), these flanges serv 
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which is terminated by the 
end 78 of ever 9. 

3 
nism, also to be described hereinafter, and its 
travel in a counterclockwise direction, as indi 
cated by the arrow 6a in Fig. 1, as a result, of 
impact of the end 78 of lever 7 with pin , the 
shutter will travel through one complete cycle, 

pin 76 striking the 

The impulse lever 79 is pivoted at an inter 
mediate point thereof to a boss B of the base 
plate 2D (see Figs. 8 and 9) by means of a sprew 

, which also serves as the pivot for a setting 
ever 82, the free end of which is pivotally con 
nected by a screw 63 to one end of a link 4, the 
other end of which is pivotally connected by a 
pin 85 to a gear 8. 
The end portion 78 of the lever, which is the 

striking end, has already been described. In 
order to perform its function effectively with a 
minimum of noise and jarring, its striking por 
tion is preferably padded as by a strip or strips 
87 of leather or the like secured to the end 78 
of the lever so as to form a thickened pad. The 
lever T9, as most clearly appears from Flg. 8, 
is of fiat material disposed horizontally for the 
most part. The portion 78, nowever, is vertical 
ly disposed, whereby it serves as a latch adapted 
to enter a notch in the end of a trigger 
lever 89. 
The lever 9, the contours of which need not 

be described since they are clearly disclosed 
in Figs. 1, 2, 8 and 10, is pivoted at an interme 

35 

40 

45 

diate point thereof, on the bracket 39, previously 
mentioned. This bracket, while is secured to the 
base plate 20, is provided with a pair of ears 
90 and 9 into the opening of which extend lugs 
92 (see Figs. 2 and 8) which extend laterally 
from the lever 8. The pivotal mounting may 
be adjusted by set screws 93 (see Fig. 2) on 
which the hugs 92 rest, and the throw of the 
lever, may be regulated by a set screw 4 and a 
nut 95. 
The notch 88 is positioned on one leg 9 of the 

lever 89, which may be termed the latch-engag 
ing end of the lever. Its other leg 97 which may 
be described as the operating or control leg, 
is bent angularly. Its free end 9R may serve 

50 

for the attachment of a suitable control device 
leading to the exterior of the camera housing, 
such as a push button, for instance. 
The operating leg 97 is normally urged into a 

raised position and the latch-engaging leg is 
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ing for the support of the pressure plate 30, as 
already described, being provided with bosses 75 
to receive the screws 3. 
By reference to Fig. 1 it will be further noted 

that the slit C is located at the right hand side, 
overlying the reel. 45, this being its initial posi 
tion which is determined by a stop in the form of 
a pin 76 supported on a bracket 77 suitably se 
cured to the curtain 46. This pin 76 extends 
slightly below the curtain 46 and into the path 
of an end 78 of an impulse lever 79, to be more 
fully described hereinafter, when the parts are 
in their shutter-operating position, so that after 
the release of the shutter by the trigger mecha 
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correspondingly urged into a depressed position : 
by a spring 99, which is in the form of a leaf 
spring having one end doubled over and inter 
posed between the leg 98 of lever 9 and the base 
plate. 20. This spring is shown in its entirety 
in Fig. 8. 
The motive power for the curtain is provided 

by a coil spring 00 which is attached at one 
end to a lug on the end of a leg 2 of in 
pulse lever 79. The other end of the spring DO 
is attached to the bracket 6 at a point 3 re 
moved from its pivot. Due to this connection of 
the spring, it is obvious that when the bracket 
6 is moved so as to increase the distance be 
tween the curtain-carrying reels 44 and 59, . 
which will have the effect of widening the slit 
70, the tension on the spring OO is decreased, 
and this decreased tension will result in a less 
forcible impulse given to the curtain 46 by the 
lever 79 when it noves under the action of said 
spring after its latch portion 8 is released from 
the notch 88 of the trigger lever 89, thus increas 
ing the length of the exposure. 
While this construction represents a preferred 
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form, it is to be understood that, if desired, 
the tension of the spring and the spacing of the 
reels may be independently adjusted by suitable 
control means provided therefor. 
The setting of the shutter is effected by means 

of a lever or crank 104, having a handle (14a, 
secured to a pin or stuo shaft 5 journalled it 
a pocket G6. of the base piate 2. The upper 
end of the shaft los has a cam fixedly se 
cured thereo, while the gear it, already referred 
to hereinabove, is mounted for free navement on 
the shaft to 5 and underneathf the cam T. The 
atter has a slot 0 into which projects a pin 
9 on the gear 86, whereby the movement of 

the gear relative to the cam is restricted. 
The cam is further provided with a slot 

into which extends a pin carried by the bar 
24. The slot is contoured to cause an advance 
of the bar 24 in a forward direction, as indicated 
by an arrow 2 in Fig. 10, whenever the crank 
4 and the can are moved in a clockwise 

direction, as indicated by arrows f and in 
Fig. 10. Once the bar 24 is in its forwardly 
advanced position, it is prevented from moving 
back by a concentric edge portion f is of the can 

which engages the pin f f on continued ro 
tation of the cam T. On the other hand, for 
Ward movement of the lever beyond the sphere 
of action of cam 07 is prevented by the rin 28 
of the base plate, a portion of which acts as a 

10 
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stop for pin it which will keep it from travel 
jing outside of the path of a projecting nose por 
tion 6 of the can f. 
A recess 2 in the cam 07 accommodates pin 

85 under certain conditions. 
The system of links and levers for setting and 

operating the shutter, and which is shown in 
Fig. 8 in perspective has already been described. 
This description will be completed by mention of 
an upstanding lug T on the setting lever 2, 
which serves to engage and move the lever 7 
whenever lever 82 is moved by link 4 as a re 
sult of the movement of gear S. The connection 
of the link 84 to gear by the pin has already 
been mentioned; at in Flg. 7 is shown an 
opening to receive the end of this pin U. 
An end portion of the leg 9 has a lower 

edge 29 inclined upwardly so as to serve as a 
can surface which will ride on the upper edge 
of the portion 78 of the impulse lever 7, where 
by, as the said portion is moved, the leg 
will be raised against the tension of spring 
until the portion 78 enters the notch 8, when 
the spring 99 will act to depress the leg it and 
prevent the portion 78 from leaving the notch 
until the leg 96 is raised, as by manually de 
pressing the end 98 of the lever 9. 
The operation of the device will now be de 

Scribed: 
After operation of the shutter the parts there 

of will be in the position shown in Figs. 1, 2, 4, 
8 and 10 with the pressure plate 3 pressing 
against the film 32 and the pin 76 to the left of 
the pad 87 of the end 78 of impulse lever 79, 
and said end 78 being free of the notch of the 
trigger lever 89, while the crank 04 will be in 
the position shown particularly in Figs. 1 and 10. 
The position of the cam 0 and the gear 85 
appears from Fig. 10. The arm 6 is shown 
for purposes of illustration in its position of 
minimum slot width. The Spring GO has pulled 
the leg f O2 of impulse lever 79 against the lug 
i of lever 82; the latter acts as a top because 
it is prevented from moving by the link 4, which 
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8, held against rotation by pin engaging 
one end of the slot 8 in the cam , which 
in turn is stopped by the pin fl. 
. In order to set the shutter, the crank f is 
moved in the direction of the arrow it in Fig. 
10, that is clockwise, and the cam moves 
clockwise in the direction of the arrow . This 
movement of the crank 4 is continued until 
the positicn of the parts shown in Fig. ill is 
reached after which farther movement of the 
crank in a clockwise direction may be prevented 
by suitable stop means (not shown). 
The first result of the movement of can 

is that it moves bar 24 forward, because of the 
action of can slot if on pin carried by 
the bar 24. This carries the member 2S with the 
curtain and its reels forward and serves to dis 
engage the pressure plate 3 from the film 2. 
Until this disengagement is effected, the gear 
has been idling because its pin is free to 
travel in the cam slot until the end of the 
can slot engages the pin and causes the gear 

to move with it. When this happens, the 
pressure plate 3 has released the film 32 and 
the latter is now unwound for a fresh exposure 
by the action of gear 8 on the pinion 3, which 
through shaft it drives the take-up spool . 
At the same time the gear moves link 4 and 
thereby sets lever 2 in a clockwise direction, and 
the lug fit of lever 82 presses against leg 12 
of the impulse lever 9, causing said lever to move 
into the position shown in Figs, 11 and 12, in 
which end 7 of lever 79 has entered the notch 

of the trigger lever 9, where it has become 
locked. It is now situated to the left of pin . 
This movement of the pad T on the end of part 

is possible because the bar 24 has moved 
the reel 44 forwardly to such an extent that the 
pin T is clear of the path of pad 87. 
The spring 0 is under tension and ready 

to actuate the lever 79 when it is released. 
The crank 4 is now moved in the reverse 

direction, that is in the counter-clockwise direc 
tion indicated by arrow 22 in Fig. 11, until it 
reaches its starting position again, as shown in 
Fig. 13. All of the parts, except the lever 7 
and the Spring O), move back to their starting 
position of Fig. 10 with the crank iO4. The 
lever 9 remains in its latched position in notch 

of trigger lever 89, and the spring OO is 
under tension. 

It will be observed that the bar 24 has moved 
back into its initial position carrying with it the 
curtain reels 44 and 9, so that now the pin TB 
is again in the path of the pad 87 at the end 

of lever 7. Now, however, the pin 76 is to 
the right of the pad 87, instead of to the left 
thereof, as in Fig. 10. The pressure plate 3D also 
again presses against the film, 

It is to be understood that the transmission 
between the shaft and the film take-up spool 

is unidirectional so that during the move 
ment of the gear B from the position of Fig. 11 
to that of Fig. 13 the film is not moved. 
Operation of the shutter is effected by raising 

the end if of trigger lever 9, as by depressing 
its control end , which releases the lever T. 
This lever, under the action of spring C. gives 
an impulse to the curtain it in a counter-clock 
Wise direction, as indicated by the arrow Ta 
of Fig. 1, and the slit 70 travels at substantially 
uniform Speed across the apertures 28 and 29, 
thereby exposing the film 32. 
The curtain 46 continues its movement at sub in turn is prevented from moving by the gear 75 stantially uniform speed until the pin 76 strikes 

  



2,815,279 
the pad 87, which causes it to rebound into its 
initial position as shown in Fig. 1. 

In order to cause the pin 7 always to return 
to its initial position I may provide a construc 
tion whereby the curtain 46 has a stable position 
from which it is readily displaced but to which 
it will tend to return when displaced a slight 
distance therefrom. Such a stable position may 
be caused, for instance, by the slit 70 which has 
a greater degree' of flexibility than the curtain 10 
proper always returning to the same place around 
the outer curvature of the reel 44. 

It will be understood that any suitable or 
preferred material can be used for the various 
parts. For the base plate 20 and the member 
25 I have found aluminum satisfactory. The 
curtain 46 may be made of very thin sheet steel 
or spring hard phosphor bronze or nickel silver. 
The springs 47, 48 and OO may be made of thin 
steel Wire, 

It is obvious that many changes of form, pro 
portions and minor details of construction may be 
resorted to without departing from the principles 
or sacrificing any of the advantages of the in 
vention as defined in the appended claims, 
What I claim as new, is: 
1. In a focal plane shutter for cameras, a cur 

tain, anti-friction supports for said curtain, and 
mechanism to impart an impulse to said curtain, 
prior to exposure, to Operate said curtain by its 
own inertia only during exposure, comprising a 
Spring actuated member and means to release 
SSld member, said curtain having a contact sur 
face adapted to receive the impulse of said mem 
ber upon release and being disengaged from said 
member during exposure. 

2. In a focal plane shutter for cameras, an 
endless belt forming a curtain, anti-friction sup 
ports for said Curtain, and mechanism to impart 
an impulse to said curtain, prior to exposure, to 
operate said curtain by its own inertia only dur 
ing exposure, comprising a spring actuated mem 
ber and means to release said member, said cur 
ten having a contact surface adapted to receive 
the impulse of said member upon release and 
c2ing disengaged from said member during ex 
OSure. 
3. In a focal plane shutter for cameras, an 

endless belt having an adjustable slit forming a 
curtain, anti-friction supports for said curtain, 
and mechanism to impart an impulse to said cur 
tain, prior to exposure, to operate said curtain 
by its own inertia only during exposure, comprise 
ing a Spring actuated member and means to re 

, lease said member, said curtain having a contact 
surface adapted to receive the impulse of said 
meanber upon release and being disengaged from 
said member during exposure. 

4. In a focal plane shutter for cameras, an end 
less belt forming a curtain, a pair of reels having 
said curtain wound around it, anti-friction Sup 
ports for said reels, and mechanism to impart an 
inpulse to said curtain, prior to exposure, to op 
erate said curtain by its own inertia. Only during 
exposure, comprising a spring actuated member 
and means to release said member, Said curtain 
having a contact surface adapted to receive the 
impulse of said member upon release and being 
disengaged from said member during exposure. 

5. In a focal plane shutter for cameras, a cur 
tain assembly consisting of an endless belt hav 
ing an adjustable slit forming a curtain, a pair 
of reels having said curtain wound around it, 
anti-friction Supports for said reels, and means 
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poses of varying the width of said slit, and mech 
anism to impart an impulse to said curtain as 
sembly, prior to exposure, to Operate said assem 
bly by its own inertia only during exposure, com 
prising a spring actuated member and means to 
release said member, said curtain assembly hav 
ing a contact surface adapted to receive the in 
pulse of said member upon release and being dis 
engaged from said member during exposure. 

6. In a focal plane shutter for cameras, a cur 
tain having ends in Spaced relation to each other 
forming a slit, elastic means connecting said ends 
forming an endless belt with said curtain, anti 
friction supports for said curtain, and mecha 
nism to impart an impulse to said curtain, prior 
to exposure, to operate said curtain by its own 
inertia only during exposure, comprising a spring 
actuated member and means to release said 
member, said curtain having a contact surface 
adapted to receive the impulse of said member 
upon release and being disengaged from said 
member during exposure. 

7. In a focal plane shutter for cameras, a cur 
tain having erads in spaced relation to each other 
forming a slit, elastic means connecting said ends 
forming an endless belt with said curtain, a pair 
of reels having said curtain wound around it, 
anti-friction supports for said reels, and mecha 
nism to impart an impulse to said curtain, prior 
to exposure, to Operate said curtain by its own in 
ertia only during exposure, comprising a spring 
actuated member and means to release said 
member, said curtain having a contact surface 
adapted to receive the impulse of said member 
upon release and being disengaged from said 
member during exposure. 

8. In a focal plane shutter for cameras, a cur 
tain having ends in Spaced relation to each other . 
forming a slit, elastic means connecting said ends 
forming an endless belt with said curtain, a pair 
of reels having said curtain wound around it, said 
elastic means passing around said reels, anti 
friction supports for said reels, and mechanism 
to impart an impulse to said curtain, prior to ex 
poSure, to operate said curtain by its own inertia 
only during exposure, comprising a spring actu 
ated member and means to release said member, 
Said curtain having a contact surface adapted to 
receive the impulse of said member upon release 
and being disengaged from said member during 
expose, 

9. In a focal planeshutter for cameras, a cur 
tain having ends in spaced relation to each other 
forming a slit, elastic means connecting said ends 
forming an endless belt with said curtain, a pair 
of reels having said curtain wound around it, 
Said elastic means passing around said reels, 
anti-friction supports for said reels, means to 
vary the distance between said reels for purposes 
of varying the width of said slit, and mechanism 
to impart an impulse to said curtain, prior to 
exposure, to operate said curtain by its own in 
ertia only during exposure, comprising a Spring 
actuated member and means to release said 
member, said curtain having a contact surface 
adapted to receive the impulse of said member 
upon release and being disengaged from said 
member during exposure. 

10. In a focal plane shutter for cameras, a cur 
tain, B pressure plate for film cooperating with 
Said curtain and movable in unison therewith in 
a direction parallel to the optical axis of the 
Camera lens, means to lift said plate off said film 
during rewinding, and mechanism to impart an 

to vary the distance between said reels for pur- 75 impulse to said curtain, prior to exposure, to Op 
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erate said curtain by its own inertia only during 
exposure, comprising a spring actuated member 
and means to release said member, said curtain 
having a contact surface adapted to receive the 
impulse of said member upon release and being 
disengaged from Said member during exposure, 

11. In a focal plane shutter for cameras, an 
endless belt forming a curtain, a pressure plate 
for film cooperating with Said curtain and mov 
able in unison therewith in a direction parallel 
to the optical axis of the camera lens, means to 
lift said plate off said film during rewinding, and 
mechanism to impart an impulse to said curtain, 
prior to exposure, to operate said curtain by its 
own inertia only during exposure, comprising a 
Spring actuated member and means to release 
said member, said curtain having a contact sur 
face adapted to receive the impulse of said mem 
ber upon release and being disengaged from said 
member during exposure. 

12. In a focal plane shutter for cameras, an 
endless belt having an adjustable slit forming a 
curtain, a pressure plate for film cooperating with 
said curtain and movable in unison therewith in 
a direction parallel to the optical axis of the 
camera lens, means to lift said plate off said film 
during rewinding, and mechanism to impart an 
impulse to said curtain, prior to exposure, to op 
erate said curtain by its own inertia only during 
exposure, comprising a spring actuated member 
and means to release said member, said curtain 
having a contact surface adapted to receive the 
impulse of said member upon release and being 
disengaged from said member during exposure. 

13. In a focal plane shutter for cameras, an 
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endless belt forming a curtain, a pair of reels hav- ' 
ing said curtain wound around it, a pressure plate 
for film cooperating with said curtain and mov 
able in unison therewith in a direction parallel 
to the optical axis of the camera lens, means to 
lift said plate off said film during rewinding, and 
mechanism to impart an impulse to said curtain, 
prior to exposure, to operate said curtain by its 
own inertia. Only during exposure, comprising a 
Spring actuated member and means to release 
said member, said curtain having a contact sur 
face adapted to receive the impulse of said mem 
ber upon release and being disengaged from said 
member during exposure. 

14. In a focal plane shutter for cameras, an 
endless belt having an adjustable slit forming a 
curtain, a pair of reels having said curtain Wound 
around it, means to vary the distance between said 
reels for purposes of varying the width of said slit, 
a pressure plate for film cooperating with said 
curtain and movable in unison therewith in a di 
rection parallel to the optical axis of the camera. 
lens, means to lift said plate off said film during 
Yewinding, and mechanism to impart an impulse 
to said curtain, prior to exposure, to Operate said 
curtain by its own inertia. Only during exposure, 
comprising a spring actuated member and means 
to release said member, said curtain having a con 
tact surface adapted to receive the impulse of 
said member upon release and being disengaged 
from Said member during exposure, 

15. In a focal plane shutter for cameras, a cur 
tain having ends in spaced relation to each other 
forming a slit, elastic means connecting said ends 
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forming an endless belt with said curtain, a pres 
sure plate for film cooperating with said curtain 
and movable in unison therewith in a direction 
parallel to the optical axis of the camera lens, 
means to lift said plate off said film during re 
winding, and mechanism to impart an impulse to 
Said curtain, prior to exposure, to operate said 
curtain by its own inertia only during exposure, 
comprising a spring actuated member and means 
to release said member, said curtain having a con 
tact surface adapted to receive the impulse of 
said member upon release and being disengaged 
from said member during exposure. 

16. In a focal plane shutter for cameras, a cur 
tain having ends in spaced relation to each other 
forming a slit, elastic means connecting said ends 
forming an endless belt with said curtain, a pair 
of reels having said curtain wound around it, a 
pressure plate for film cooperating with said 
curtain and movable in unison therewith in a 
direction parallel to the optical axis of the camera 
lens, means to lift said plate of said film during 
rewinding, and mechanism to impart an inpulse 
to said curtain, prior to exposure, to operate said 
curtain by its own inertia only during exposure, 
comprising a spring actuated member and means 
to release said member, said curtain having a con 
tact surface adapted to receive the impulse of 
said member upon release and being disengaged 
from said member during exposure. 

17. In a focal plane shutter for cameras, a cur. 
tain having ends in spaced relation to each other 
forming a slit, elastic means connecting said ends 
forming an endless belt with said curtain, a pair 
of reels having said curtain wound around it, said 
elastic means passing around said reels, a pres 
sure plate for film cooperating with said curtain 
and movable in unison therewith in a direction 
parallel to the optical axis of the camera lens, 
means to lift said plate off said film during re 
winding, and mechanism to impart an impulse 
to said curtain, prior to exposure, to operate said 
curtain by its own inertia only during exposure, 
comprising a spring actuated member and means 
to release said member, said curtain having a 
contact surface adapted to receive the impulse 
of said member upon release and being disen 
gaged fron said member during exposure. 

18. In a focal plane shutter for cameras, a cur 
tain having ends in spaced relation to each other 
forming a slit, elastic means connecting said ends 
forming an endless belt with said curtain, a pair 
of reels having said curtain wound around it, said 
elastic means passing around said reels, means to 
vary the distance between said reels for purposes 
of varying the width of said slit, a pressure plate 
for film cooperating with said curtain and mov 
able in unison therewith in a direction parallel 
to the optical axis of the camera lens, means to 
lift said plate of said film during rewinding, and 
mechanism to impart an impulse to said curtain, 
prior to exposure, to operate said curtain by its 
own inertia only during exposure, comprising a 
spring actuated member and means to release 
said member, said curtain having a contact sur 
face adapted to receive the impulse of said mem 
ber upon release and being disengaged from said 
member during exposure. 
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