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UNITED STATES

1,733,354

PATENT OFFICE

EMIL MAYER, OF VIENNA, AUSTRIA, ASSIGNOR TO DREM PRODUCTS CORPORATION,
OF NEW YORK, N. Y., A CORPORATION OF NEW YORE

PHOTOMETER

Application filed July 8, 1927.

My invention relates to a new and im-
proved photometer or optical device for
measuring the intensity of light, such as an
exposure meter, for example.

One of the objects of my invention is to
provide improvements in the device shown

~in U. S. Patent No. 1,587,539 issued to me
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on June 8th, 1926.

Another object of my invention is to pro-
vide an exposure meter which will enable
the user to readily and directly determine the
proper lens aperture or diaphragm opening

or motion picture cameras or any other
photographic apparatus having a uniform
shutter speed combined with means to me-
chanically compute the relative stop value
corresponding to varying exposure or shutter
speeds. '

Another object of my invention is to im-
prove photometers which contain devices for
controlling the brightness of admitted light,
such as iris diaphragms. This can be done,
for example, by extending the full scale of
stop values beyond an arc of 90° (and even
up to 360°) and causing the indicating means
or index associated with the iris diaphragm,
to apply to any of several selective subdi-
visions of the scale, each subdivision occupy-
ing an arc of 90°.

Another object of my invention is to make
the photometers usable for determination of
high stop values, without change of present
practical dimensions.

Another object of my invention is to con-
nect an exposure meter containing an iris
diaphragm or a similar device with still
cameras or motion picture cameras so that
the proper diaphragm setting of the camera
is automatically secured by properly setting
the diaphragm of the exposure meter.

Other objects of my invention will be set
forth in the following description and draw-
ings which illustrate a preferred embodiment
of my invention, it being understood that the
above general description of the objects of
my invention is intended merely to generally
explain the same and not to limit it in any
manner. :

Fig. 1 is a longitudinal section 6f the pho-
tometer.

Serial No. 204,180.

Fig. 2 is an end view of the appliance look-
iE{xg in the direction of the arrows 2—2 of

ig. 1.

ig. 8 is a cross-sectional view looking in
the direction of the arrows 8—38 of Fig. 1,
illustrating the masking disc and window
opening therein.

Fig. 4 is a cross-sectional view looking in
the direction of arrows 4—4 of Fig. 1, illus-
trating the system of translucent fields.

Fig. 5 is a cross-section looking in the di-
rection of the arrows 5—5 of Fig. 1, schemati-
cally illustrating the device regulating the
aperture. .

Fig. 6 is a partial view of the photometer,
illustrating a reading on a lower section of
the relative stop values.

Fig. 7 is an end view of Fig. 6, showing
the less translucent field in position. This
field corresponds to the index range of Fig. 6.

Fig. 8 is a partial view of the photometer
llustrating a reading on a higher section of
the relative stop values.

Fig. 9 is an end view of Fig. 8, showing
the more translucent field in position. This
position corresponds to the index range of
Fig. 8. :

Fig. 10 is a partial view of the instrument
showing the focusing scale and the spring
member regulating the position of the trans-
lucent fields. '

Fig. 11 is a complete view of the photo-
meter showing the respective relation of the
outside visible members. -

Fig. 12 is a developed view of the plate
bearing the scale of stop numbers.

Fig. 13 illustrates an application of the
photometer to a photographic motion picture
camera in which the diaphragm of the pho-
tometer and the camera are connected so that
the position of the photometer’s diaphragm
is caused to automatically regulate the dia-
phragm of the camera lens.

Fig. 14 is an enlarged sectional detail, il-
lustrating the spring member regulating the
position of the translucent fields, one of
these fields being shown in the operative po-
sition.

Fig. 15 illustrates the position of the spring

member referred to in Fig. 14, while the
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fields are being transferred and while the
spring member -is sliding in the circumfer-
ential groove, between arresting notches.

The term “exposure speed” as applied to
photographic lenses in use refers to the in-
tensity of the action of the light on the sensi-
tive material of the photographic plate or the
like. The intehsity of the light action de-
pends upon two factors, namely, the volume
of light passing through the lens, and the
concentration or intensity of the light when
it reaches the sensitive material. The first
factor depends upon the area of the aperture
of the diaphragm which is ordinarily used
with such apparatus and it varies directly
as the square of the diameter of the aperture.
Referring to the second factor, it is clear that
the light possesses a certain intensity at the
diaphragm aperture and this diminishes in
proportion to the square of the distance be-
tween the lens of the device and the sensitive
medium or plate.

By combining these factors a-figure is se-
cured, namely, the ratio of the square of the
diameter of the aperture to the square of the

. focal length of the lens, which will express
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the relative speed of the lens at the different
apertures provided by the diaphragm sys-
tem fitted to the lens, and at the same time
this figure will serve as a convenient guide
to the exposures required with the different
apertures. -

The most generally used method of “stop”
marking is the “F” system, which is also des-

ignated as the “focal aperture” system, Ac-

cording to this method, apertures of varying

‘'size are referred to by numbers which direct-

ly indicate the relation between the stop di-
ameter to the focal length of the optical de-
vice. The series begins with the largest
aperture and is so arranged that each suc-
ceeding aperture of smaller size requires
double the exposure that would be necessary
with the preceding larger aperture or half
the exposure required with the next follow-
ing smaller aperture. Thus supposing the
largest aperture has a diameter equal to one-
quarter of the focal length of the lens, it is
marked F—4. 1In this manner is ebtained
a series of diaphragm apertures arranged as
follows: F—4, 5.6, 8, 11.3, 16, etc., in which
the exposure is doubled with each succeeding
smaller aperture.

The device which has been usually em-
ployed for regulating the size of the aperture
1s an iris diaphragm in which the rotation of
a collar bearing a pointer or an index, through
an arc of 90°, causes the circular aperture to
gradually chan%e from the fully opened con-
dition to the fully closed condition. Due to

. the relation between the area of the opening

65

to the circumferential movement of the col-
lar, the distance between the relative stop
values on the circumferential scale diminishes
very rapidly as the stop numbers increase.

1,783,354

This lessens the ease of reading the position
of the index of the collar upon the scale, in
exposure meters of practical dimensions.

In the preferred embodiment of my in-
vention the outer tube 1 carries at one end
thereof the eye-piece 2 and the magnifying
lens 4 is mounted between washers 8. As
shown in Figs. 6 and 8, a part of the wall.of
tube 1 is slit to provide a spring tongue &,
the end of which is inwardly_bent to form a
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lip which slides in the longitudinal groove .

6 of the scale tube 7 which is slidably mounted
in tube 1. Groove 6 is shorter than scale tube
7 and it prevents the separation of the tubes
1 and 7. The telescopic movement of tube
7 in tube 1 permits the magnifying lens 4 to
be sharply focused with respect to the trans-
lucent field member 12, which will be later
referred to.
suitable adjusted position by means of a set
screw 20. As shown in Fig. 10, the tube 7
is provided with a longitudinal scale to en-
able the setting or resetting of tube 1 in the
proper position with respect to tube 7.

The end of tube 7 which is adjacent the
lens 4 is provided with an opaque disc or mask
9 which has the eccentric window or opening
10.

The inner tube 8 is revolubly mounted with-
in the scale tube 7. In order to prevent tube
8 from being separated from the scale tube 7,
and to temporarily stop the revolution of
tube 8 within tube 7 at desired points, a spring
tongue member 11 is formed by slitting the
walls 7 as shown in Fig. 10 and the end of
this spring tongue 11 is bent inwardly. form-
ing a hook which is shown in Figs. 14 and 15.
The inner tube 8 has a circumferential groove

23 formed at one end thereof, and the end of -

the spring tongue 11 projects within this
groove 23, thus preventing the separation of
the inner tube 8 from the scale tube 7. As
clearly shown in Fig. 14, openings 24 are
provided in the bottom of 23 at suitable in-
tervals so that the end of the spring tongue
11 can enter said openings 24 to temporarily
arrest the revolution of the tube 7 at desired
points. The corners of the hooked end of the
spring tongue 11 are suitably rounded to en-
able the inner end of the spring tongue 11 to
be forced out of the openings 24 into the
groove 23 whenever a slight manual effort
overcomes the elastic resistance of the spring
tongue 11, to permit the turning of tube 8.
This detail is clearly shown in Fig. 15. As
shown in Fig. 4, a field member 12 is pro-
vided behind the mask 9 and the window 10.
As shown in Fig. 4, the field member 12 may
have a square shape divided into four sec-
tions, two of which are opaque, the other two
being permeable to light. The white area
shown in Fig. 4 indicates a field section which
is substantially translucent and the shaded
section indicates a field which is less trans-
lucent or light-permeable.

The tubes 1 and 7 are held in .

80

85

90

96

100

105

110

115

120

125

130



10

15

20

25

30

35

1,738,354

I do not wish to limit my invention to the
shape or size of the field member or to the
number of sections thereof which are per-
meable to light. The field sections may be
unmarked or they may be provided with iden-
tifying letters, numerals or symbols or, the
respective field sections which are utilized
may be relatively opaque and may be pro-
vided with identifying letters N which have
different translucencies so that the respective
letters N will become visible when the proper
amount of light is passed through their re-
spective sections. The field member 12 is
mounted in a disc-like frame which closes the
end of the inner tube 8.

By turning the inner tube 8 either one of
the field sections may be brought before the
opening 10 of the member 9, which closes
the end of the scale tube 7. When the inner
tube 8 is turned, the inner end of the spring
tongue 11 will either slide in the groove 23
or will snap into one of the suitably spaced
openings 24, as shown in Figs. 14 and 15,
whenever the center of a field section and the
letter thereon reaches a position in front of
window 10. As shown in Fig. 1, a device is
provided for controlling the area of the light
admitting aperture which may be the iris
diaphragm 13 which is more clearly shown in
Fig.5. Thisiris diaphragm is actuated by the
collar 14 which is provided with an index or
pointer 15 as shown in Figs. 6,8 and 11.

The index 15 moves along a circumferential
scale 19 of relative stop values. Said scale 19
comprises a band which is mounted on the
tube 8 and surfounds the same save for the

" part thereof which forms the spring tongue
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11, as illustrated in Fig. 10. The index 15
will move along an arc of 90° of the scale 19
when the collar 14 is manipulated to actuate
the iris diaphragm so as to vary the size of
the aperture thereof from the maximum te
the minimum, in which latter position the said
diaphragm is almost completely closed.

A diffusion member 16 made of frosted
glass or other suitable material is provided in
front of the iris diaphragm for preventing
the formation of an image when the opening
of the said diaphragm is very small, since a
pin-hole effect may be produced when said
opening is small. . ]

The inner tube 8 is provided with an end
8” which extends beyond the disc 16 and this
end 8’ is utilized as a mount for computing
circumferential scales, as, for example, a
stop scale 17, which may be used together
with the frequency scale 18. ]

As shown in Fig. 13, the iris diaphragm
controlling the aperture of a camera may be
actuated automatically by the movement of
the photometer iris diaphragm, if the rela-
tive stop value of -widest opening is identical
on the camera and the photometer. For ex-
ample, the collars of the iris diaphragms of
the camera and of the photometer may have

3

arms 22 connected thereto and these arms
may be suitably connected at equal distance
from their respective aperture centers, by a
link to cause the iris diaphragm of the camera
to be moved simultaneously and over the
same sector angle with the iris diaphragm
of the photometer. Any other suitable con-
necting means for the iris diaphragm of.the
f_am;ra and of the photometer may be uti-
ized.

The device shown in my U. S. Patent No.
1,587,539 regulated the amount of the ad-
mitted light by varying the size of an aper-
ture, and this device also embodied fields
of varying light permeability. The said
said fields further modified the intensity of
the light passing through them so that the
said transmitted light corresponded to the
actinic effect necessary to properly impress
sensitized material of a certain speed if the
light were allowed to act upon said material
during a time interval associated with the
interposed field. This translucent field or
the identifying numeral thereon became visi-
ble to the observer at the instant when the
aperture of the iris diaphragm admitted the
amount of light which would cause correct
exposure in the camera, if said light acted
during the time indicated by said time figure.

The range of relative “F” values is neces-
sarily limited on the upper end of the scale
by the dimensions of an instrument of practi-
cal size. Thus, large stops would require a
very short focal length which would make it
necessary to place the translucent field mem-
ber at such a short distance from the iris
diaphragm that the device would be imprac-,
tical, or else such large stops would require a
very large-aperture which would make it nec-
essary to make the tubes of inconveniently
large size. Nevertheless, the movement of
the index of the iris diaphragm and hence
the scale of stops is necessarily limited to an
arc of 90° so that the smaller aperture values
become progressively closer to each other on
the scale, which hinders the ease of reading.

The improvements specified herein permit

70

-1
ot

£

100

163

110

the direct application and measuring of much -

greater relative stop values without altering
the practical dimensions of the device regu-
lating the aperture. Likewise, the “F” values
can be shown not only in a scale having an
arc of 90° but in a scale having an arc as
long as 360°.

In the embodiment shown herein I utilize
one-half of the circumference of the device
so that the “F” scale is divided into two parts,
one extending from as high as £:1.8 to f:8
and the other continuing from f:8 down.
Fig. 12 shows a developed view of this scale,
the section or subdivision corresponding to
the larger apertures being shaded to indi-
cate the use thereof in dim light and the sub-
division ¢f the smaller stops being shown in
white to indicate its use where sunlight or
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bright illumination is involved. However, I
do not wish to be limited to any particular
length of scale or range of stop values. In-
stead of utilizing a field section whose light
permeability would correspond to an expo-
sure time of #;nd of a second when the dia-
phragm opening is at its maximum (which
may correspond to f:4), I have selected for
this field a greater light permeability so that
the brightness of the light which corresponds
to an exposure time of Jynd of a second is
indicated at £:1.8. A device of this type is
illustrated in Figs. 8 and 9.

The closing of the iris diaphragm to the
greatest extent which is practical, by revolv-
ing the collar 14 through an arc of approxi-
mately 90°, will cause the combination of the
aperture and the light permeability of the
more permeable field section N to represent
an exposure time of g;nd of a second at stop
£:8. This position is illustrated in Fig. 8.

I have referred to an exposure time of F5nd
of a second because this is the ordinary expo-
sure time employed in motion picture cameras
in which sixteen exposures are made per

-second, the shutter having an opening of

about 180°. This is usually designated as the
“normal” frequency of a motion picture cam-
era. When the smallest diaphragm opening
f:8 has been secured and motion continues,
then member 11 is lifted from opening 24 into
groove 23 so that the inner tube 8 together

~with the field member 12 can be moved

through an arc of 90° until the end of the

5 spring tongue 11 engages the next notch 24.

This causes the replacing of the relatively
very permeable field which was associated
with the subdivisions f: 1.8 to f: 8§ by the next
field which is much less translucent and
which is now moved into place behind the
opening 10 as shown in Figs. 6 and 7.

The translucency of the second field may be
so chosen as to diminish the brightness of
the transmitted light by twenty times. Hence,
in the second part of the scale the values at
the largest diaphragm opening will be #nd
of a second at f: 8, instead of being znd of a
second at f:1.8.

Likewise, when the iris diaphragm has as
opening of the smallest practical size, then
#end of a second will correspond to £:36 in
the second part of the scale instead of corre-
sponding to f: 8 as in the first part of the scale.
A fter the inner tube 8 has been turned 90°
by shifting the end of the spring tongue 11
from one opening 24 to another, the index 15
can now be moved along a new section of the
scale 19.

Hence, the entire range of stops now cor-
responds to one-half the circumference of the
instrument, instead of corresponding to only
one quarter thereof and the spacing of the
consecutive stops in the two subdivisions has
been accordingly improved. - s

It is clear that more than two field sections

1,738,354

can be employed with a corresponding num-
ber of scale sections. :

In order to use the device, collar 14 is
turned until index 15 stands at widest open-
ing at the point marked 1.8 on scale 19. The
eyecup 2 1s placed to the eye, and lens 4
sharply focused upon N in field 12, by tele-
scoping the combined tubes 7 and 8 in tube 1.
The set screw 20 will retain the device at
proper focus. The instrument is now pointed
to the object to be photographed, and the
diaphragm 138 closed by manipulating the
knurled collar 14 until the letter N disap-

ears.

If the said letter N remains visible when
the index 15 is adjacent the marking £:8 as
shown in Fig. 8, the collar 14 is turned so as to
overcome the slight resistance caused by the
spring tongue 11 and the collar 14 is addi-
tionally turned until the end of spring tongue
11 snaps into the next notch 24, thus bring-
ing the darker field section behind the win-
dow 10 as shown in Fig. 7 and bringing the
index 15 to the smallest stop. The diaphragm
can now be slowly opened, the collar 14 being
Leld in position when the letter N reappears
and becomes just legible. The position of
the index 15 with respect to the scale 19 is
noted and the stop value which is thus indi-
cated corresponds to that which must be uti-
lized in connection with the camera lens to
secure full and correct exposure in motion
picture cameras operating at normal speed,
or in still cameras having a shutter speed of
7ynd of a second. .

In order to mechanically compute different
frequencies, the mark N on the independently
turnable ring 18 is placed opposite the stop
number on ring 17 which corresponds to the
scale number originally pointed out. Like-
wise the scale on ring 18 could be of any suit-
able type to designate the speed of the sensi-
tive material used, or to make any other suit-
able comparison for the purposes of photog-
raphy.

If the photometer is connected with a cam-
era having a lens of the same extreme speed
value as the photometer as shown in Fig. 13,
it will suffice to manipulate the photometer
to cause the letter N to reappear, and this
will cause the camera to be automatically
and simultaneously provided with the proper
lens aperture for correct exposure.

I have shown a preferred embodiment of
my invention, but it is clear that numerous
changes and omissions could be made without
departing from its spirit.

I claim: :

1. An exposure meler or the like, having
an enlarged range and scale of directly
ascertainable stop values, comprising mov-
able means adapted to regulate the intensity
of light admitted into the device, a plurality
of movable field sections of different trans-
lucency, each of said translucencies corre-
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sponding to a specific series of stop values ber comprising a plurality of translucent

said scale being associated with said field fields of different light permeability corre- .

.sections and having separate scale portions sponding to a specific exposure time, the

- respectively corresponding to said field mem- translucency of each individual field corre-
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26

“bers, whereby the length of said scale exceeds sponding to a section of relative stop values of

the normally available length corresponding said scale, connecting means intermediate
to the normal movement of said light-regu- said field member and said scale, and adapted
lating means. N to expose selectively the fields of said field
2. An exposure meter or the like having member at separate predetermined points of
movable means adapted to control the ad- the full range of movement of said movable
mission of a beam of light into. the device, a means, so that said movement of the movable
plurality of movable field sections each of means will be indicated along that part of
which is adapted to respectiveély receive that ’said scale corresponding to the relative stop
portion of said beam of light which enters values represented by the selected fields.
the device, and a scale of directly ascertain-  In testimony whereof I affix my signature.
able stop values associated with said movable EMIL MAYER.
means, said scale having separate portions to ' '
indicate the position of said movable means,
each. said scale portion corresponding to a -
different field section. - :
3. An exposure meter or the like having an

- iris diaphragm associated with a tube, a
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movable collar adapted to actuate said dia- -
phragm, said tube having associated there-
with a plurality of movable field sections of
different translucencies each of which can

‘be placed in alignment with a beam of light

passing through said: diaphragm, and an
enlarged scale of directly ascertainable stop
values associated with said collar, said scale
having portions each of which corresponds to
the movement of said collar for controlling
said beam of light when different field sec-
tions are utilized.

4. A device adcording to claim 8 in which
said collar has 4 limited free movement, and
in which said collar and said field sections
have connecting means adapted to automati-
cally shift said field sections when said collar
exceeds its norimal free movement.

5. An exposure meter for indicating the
stop value cotresponding to a sensitive ma-
terial having a definite exposure speed and
intended to be exposed for a fixed period,
comprising movable means adapted to con-
trol the admission of light into the device,
translucent field sections having translucen-
cies above and below the translucency
adapted to render said fields visible when
they receive maximum ‘illumination in the
device, and a scale of directly ascertainable
stop values associated with said movable
means, said ’scale having portions corre-

_sponding to the movement of said light regu-

lating means when different fields are uti-
lized. : -

6. In a photometer or the like having an
extended range and scale of directly ascer-
tainable stop values, the combination of
movable means adapted to regulate the in- -
tensity of admitted light by control of an
aperture area of the-device, said movable
means having an index adapted to indicate
on said scale of relative stop values the selec-
tive aperture conditions, a movable field mem-
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