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This invention relates to photographic light meters,
and particularly to improved calculating or factor-con-
verting devices for use with such meters.

The invention is especially concerned with the “direct
reading” or “simplified” type of meter, that is, a meter
which reads directly in units which can be applied to a
camera without calculation or conversion of any Kind.
In order to give such a direct reading, a meter may be
preset to assume certain predetermined values or set-
tings for all but one of the various lignt dependent cam-
era conditions, so that the meter can then indicate di-
rectly the final setting. Thus, the meter may be preset
for a desired film sensitivity and shutter time, to then
indicate directly a proper lens aperture setting for the
camera.

In a meter embodying the invention, the presetting of
the device to any of several ditferent direct reaaing con-
ditions is effected by selective use of several aumerent
screens in the path of light to the light sensiuuve eiement
of the meter. These screens have auferent light passing
characteristics, so that the use of a particular screen auio-
matically adjusts the meter to indicate directly the prop-
er lens aperture setting, or simular setting, assuming pre-
determuned vatues roc the other variables.

A simptitied meter of this type, while highly desirable
in most respecis, has the disadvantages ol lacking the
versatiity of a convenuonal non-direci-reading type of
meter, saace the various preseiting screens can only pre-
set tne meter to a few selected commonly used condi-
tions, and cannot possioly cover all of the different situ-
ations whico may on occasion be eancountered. With
tius in mund, the general oogect of the present invenuon
is to proviae a calcuiator for use with such a screen type
direct reaung meter, and which will allow rapid caicu-
lation of the proper camera settings for any unusual cir-
cumstances for waich tne device is not direct reading.
Toe meter thus has the advantage of being direct read-
ing for a: of tne conditions which most frequently arise,
say YU% of the time, and yet it is universaiy applicaple,
though of course pot direct reading, to ail otner less
common situations,

In order to ailow for this versatility, I include in the
calculator a movable part which is designed to be set or
adjusted to any of auferent positions corresponding o
tne cuferent presetting screens which may be used. Lhis
setting of the specined part of the calculator, in corre-
spondence with a particular screen which is in use, ad-
. justs the calculator to compensate for the light passing
characteristics of that particular screen, and the calcu-
lator is in this way set to convert the reading of the me-
ter to a proper value for any changed camera and film
conditions which may be desired. More specifically, the
part referred to may coact with two other relatively
movable calculating parts, which may be set in accord-
ance with the film sensitivity and the light meter reading
respectively, with the converted camera setting or set-
tings then being indicated by the relationship between
markings or scales on these two of the three parts, Prei-
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erably, these two parts indicate a whole series of possi-
ble combinations of converted shutter time and lens ap-
erture settings, any of which combinations may be used
if desired. Also, the direct reading of the light meter,
and the converted reading, may both be in LVS (light
value scale) settings, rather than lens aperture settings,
if desired.

In one form of the invention, the three relatively
movable calculator parts consist of three discs mounted
for rotation about a common axis, In that form, certain
additional features of the invention have to do with a
preferred manner of mounting these three discs, so that
the lens aperture or LVS element is freely rotatable with-
out any interference by the other parts. Specifically, the
two other elements are detented in their different posi-
tions, and the detents are so designed as to avoid any
tendency to spring press the parts into frictional engage-
ment.

The above and other features and objects of the pres-
ent invention will be better understood from the follow-
ing detailed description of the typical embodiments il-
lustrated in the accompanying drawings in which:

Fig. 1 is a front view of a first form of light meter
constructed in accordance with the invention;

Fig. 2 is a side view of the Fig. 1 device;

Fig. 3 is an enlarged section taken on line 3—3 of
Fig. 1;

Fig. 4 is a perspective view of one of the preadjustment
slides or screens for the meter;

Fig. 5 is a fragmentary exploded view showing the
various parts of the calculator device which is carried
by the meter;

"Figs. 6 and 7 are enlarged fragmentary perspective
views of the two detenting elements used in the calcu-
lator;

"Fig. 8 is a fragmentary front view showing a variation-
al type of light collector for the meter;

FPig. 9 is a fragmentary section taken on line 9—9 of
Fig. 8;

Fig. 10 is a front view of a variational form of the
invention;

‘Fig. 11 is a perspective view, partially broken away,
of a second variational form of meter embodying the
invention;

.Fig. 12 is a transverse section taken on line 12—12 of
Fig. 11;

-Fig. 13 is an enlarged fragmentary section taken on
line 13-—13 of Fig. 14, and

:Fig. 14 is a view corresponding to Fig. 11, but show-
ing the opposite side of the Fig. 11 device.

- Referring first to Figs. 1 through 7, the meter 10 there
shown includes a main body 11 carrying a relatively ro-
tatable light pick-up head 12. Head 12 contains a con-
ventional light sensitive photoelectric cell 13, which acts
to develop a light induced voltage, and feed that volt-
age to a meter or indicator unit 14. This meter unit 14
includes a movable pointer 15 which is electrically actu-
ated to positions indicating different lens aperture set-
tings on an associated scale 16.

The head 12 is adapted to removably receive any of
several different preadjusiment slides or screens 17, for
varying the amount of light which is transmitted to the
light sensitive photoeleciric cell 13. Each of these pre-
adjustment slides 17 presets the device for a particular
film sensitivity and shutter speed, so that the pointer 15
then indicates directly on scale 16 the correct f-stop set-
ting to be used under existing light conditions if the
specified film sensitivity and shutter time are also used.
If, however, it is desired to use a different film sensi-
tivity and/or shutter time than those for which the par-
ticular preadjustment slide 17 is designed, then the read-
ing of pointer 1§ can be couverted to a proper value for
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any desired film sensitivity and-shutter time-conditions,

by means of a special factor converter or calculator de-
vice 18 which is mounted on the front of body 11 of the
meter.

The- head:12-of the: Fig.- 1' dévice may be- formed of °

two rigid sections-19 -and-20; typically formed-‘of a ‘snit:

able rigid opaque resinous -plastic -material; and suitably-

secured together; as-by screws 21. The light sensitive
photoelectric’ cell 13 may take the form-of‘a- circular
disc, which is mounted within a correspondingly shaped
recess-22 ‘formed in- part-20 of the head; with a trans-
parent glass- disc’ 13a typically- being- disposed-across “the

forward face- of ‘elément’ 13. Light passes to.cell 13-

through a cylindrical passags 23 in part 19, into" the for-
ward side-of ‘which™ there is removably connécted a ring
24 carrying a translucent hemispherical” light collector
dome 25; the dome typically being retained ‘within ring
24 by a-suitable resilient locking ring 26. The inner
portion of ring. 24 may contain a seriés of circularly
spaced ‘slits 27; to form between those- slits a seriés. of
resilient .spring fingers 28 which- act to frictionally. grip
the wall of ‘passage 23 to releasably hold the light col-
lector umit in its iltustrated Fig. 3 position of ‘attachment

to part 19, The illustrated type of light collecting dome -

25 has beén described. miore specifically and claimed in
my Patent No. 2,214,283, This type of  collector “ele-
ment is especially useful fér incidént light measurements,
as distinguistied. from reflected light measurements. . As

will be understood, the light from translucent dome 25:-

passes.inwardly threugh glass 13a to energize. photoelec-
tric cell 13'in accordance with. the extent to which.déme
25.1s illuminated. -

Fig. 4 shows:the appearance of .one-of.the preadjust--

menf slidés or screens 17, as it appears when :removed
from.head 12.. This slide consists. of-a thin and opague

sheet .of . métal havmg the.-illustrated. configuration, ,and .

with an upper tab 29 provided for inserting and remov-
ing. the. slide.. Each slide contains:a different number

of openings (or different sized openings), to pass only a-

predetermined portion:of - the collected -light to photo-

electric cell 13. As a result, each slide 17 acts to pre-

set-the meter to.be:direct .reading for a particular com-
bination of shutter time and film sensitivity (or: eéquiv-
alent combinations-of.these-factors). For instance, the

screen shown in Fig,-43may- be - designed to .preadjust.

the meter for direct reading when the shutter: time:is
Y40 of. a:second, -and: the- film. sensitivity is: ASA: 32.

These predetermined characteristics may be printed on-

slide 17, as .shown. Also, the:various:slides 17 are..des-

ignated by different letters A, B; C, etc. printed.on- their.

upper. tab portions 29, to allow-for-quick identification
of the different slides.

The slides 17 are insertible: downwardly into- a:trans-
verse- planar-slit or: recess’ 31: formed:in-the upper: por-
tion of part 19, which-recess may- be .considered as-hav-
ing a lower continuation: forming:a: groove. 131 which
extends radially outwardly into-part-19 about:the periph-
ery of bore 23, to.receive and:confine the -edges:of the
slide when it is.in its -active Fig. 3 position. The:slide

may have arcuate edges:32.and:33 across its-upper and:

lower sides, with parallel fidt: edges-34- at-its- opposite
sides; and the recess 31 and'its continuation groove-131

which ‘receive slide 17 may-be:correspondingly shapéd-to-

properly receive the edges of the slide. In ordér to-re:
tain slide 17 within recess 31, the slide may: be formed of

resilient metal or other material, and may norm'ally be..
slightly bowéd transversely of the direction of insertion.
into head 12, so that it must be deformed very.slightly.

during such insertion. .

Head 12.may be mounted to body 11 by.a swivel.con=-
nection -35, which allows rotary- adjusting . movement..of -
head. 12 relative to the body. about axis- 36. This swivel:
connection -35.is hollow; t0.pass-thergthrough-the-electric::
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4"..
leads- 37 from- element- 13- to- the~ meter- or- indicator-
unit 14.

Body 11 may be formed of two sections 38 and 39
secured together in any suitable manner, as by a number
of screws 140. Section. 38 may be formed of a rigid
opaque resinous plastic: material, while section 39 is
formed of-a rigid- transparent  resinous:. plastic: material -
such’ as methyl methacryldte or polystyrene: . Between the
two body sections 38 and 39, there may be clamped:a
metal ring 141, having a tab_142.containing an. opening
through: which,a carrying ribbon 143’is passed... The-pre-
viously mentioned aperture setting scale 16 which co-
acis~-with'. pointer-15-extends -arcuatély - along:a-forward
side of body section: 38, and. may consist.of a metal ele-
ment embedded in the face of part 38 and carrying the
desired f-stop markings (see Fig. 1). These f-stop
markings are of course in the usual logarithmic arrange-
ment, Pointér 15~ and.scale 16 can be easily viewed._
from the forward side of. the meter, directly through’
transparent body section 39 and 'an overlying transparent
porticn of a later to be déscribed.calculator disc 40.

With particuldr. reférence now to Figs. 3 and 5, the
calculator 1€ includes three rotatably adjustablé flat discs

or elements 40, 41 and 42, which turn individually about.
an axis 43, and ‘within an. essentially circuldr recess 44
formed in. the front of'bbdy section. 39, These three-discs
40, 41 and 42 are”held in recess 44 by means of an
annular center bearing, or retainifg_elément 45, which.
is.stationarily-attached to part 39 by a.screw 48,

About elément 45, there is rotatably mounted an_ annu-
lar part 47, which is held on part 45 by an annular outer.
flange 48 formed on the latter-and engaging a shoulder
49 on. part 47. . Part 47 may.be-turned. by engagement
of a.user’s thumb or finger. with. an outwardly projecting..
portion. 56 of :part 47, which portion. may.have. notches.
51 to facilitate .this turning, action. At its axially inner
end, part 47 rigidly carriés. disc: 41, which may. be.a
tight. pressed fit on. the: inner reduced. diameter portion.
of ‘part 47.. Thus, manual_turning. of part 47 acts to
correspondingly rotatively adjust disc 41.

This disc 41 has an index window 52, which is labeled
“Film—ASA,” and.through' which the.different . numbers
of an arcuate. scale”53. carried ,by. body. part .39 may be
selectively viewed.. The numbers on scale. 53 represent the
different .possible film sensitivities on the ASA scale, and
may be. formed on. a.suitable metal or other part em-
bedded "in. the ‘forward surface’. of body member. 39.

" At.a locaticn. diametrically. opposxte window 52, disc 41.

carri€s a. pointer 54 for. coacting .with d.scale formed .on..
the later to. be.déscribed disc.40.. Disc.41 is- -releasably.
retained " within_any . of . ifs. different film . sensitivity set-
tings .by. means of a’ball detent 55 contained within an
opening 56 in part.39; and spring pressed forwardly.by a-
spring finger 87 attached’to.part:39. by screw 58.. Ball
detent 53 is partially receivable within different netches
59 formed in the. periphery of disc. 41, to_effect.the dé-
sired deteriting action, while at the same. time. permifting
disc 41 to be turned if sufficient force is exerted.to de-
flect ball 557 for reception in the next.successive . notch
59. The axially -outward movement of ball detent.55,
under the influence of “spring 57, is. limited. by. engage- ‘
ment of the ball with' a curved shouldér 60 formed on part
39. As will be understood, the curvature of .the surface
of ball" 55 causes the ball' t6 be cammed.away. from
shoulder 6% when one of: the projections 61 between
notches. 59 of ‘part ‘41" exerts lateral force against the
ball'as a resulfs of the exertion. of rotary. turning. force.
against part-47. The.notches 59.in element 41 .are. spaced.
circularly. distances.corresponding.to. the spacing.between_
successive. film. sensitivity.markings. on. the:coacting. scale:
§3, to.detent. thecelement .41.in. the- variops:positions:in:
which . the. different. film- sensitivity markings- are-visible
throngh -window. 52;

. About- the- periphery of . disc-41; the transparent:body.
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part 39 has a short axially projecting annular flange 62,
outwardly of which there is received the disc 42. As
seen best in Fig. 5, this disc has an upper portion 63 of
réduced radial extent, and a lower portion 64 of greater
radial extent. The upper portion 63 contains an index
window 65 through which there are selectively visible any
of a series of letters 66 formed on an arcuate scale mem-
ber 67 which is stationarily mounted to the forward face
of part 39. These letters A, B, C, etc. on scale 67 cor-
respond respectively to the various letters 68 formed on
tabs 29 of the different slides 17. Also, the word “slide”
may be printed on the forward face of part 63 adjacent
window 65. The lower widened portion 64 of part 42
carries an arcuate scale 69 having a series of shutter times
(1 second, Y2 second, ¥ second, etc.) positioned along
the scale in a logarithmic arrangement. At a location di-
ametrically opposite window 65, part 42 carries an axially
outwardly extending actuating finger 71, which projects
axially beyond part 40 and body element 39 to permit
turning of disc 42 by a user. This finger or tab 71
projects radially outwardly a short distance beyond the
arcuate peripheral edge 72 of the rest of portion 64 of
part 42, and is received within an arcuate increased di-
ameter recess 73 formed in the rim 74 of part 39 which
defines the main calculator recess 44.

The rotary motion of disc 42 about axis 43 is limited by
engagement of tab 71 with body shoulders 75 formed at
the ends of recess 73. Disc 42 and its integral tab 71
are preferably formed of a resilient material, such as a
stiff spring metal, so that tab 71 may function also
as a detent element, For this purpose, tab 71 has a
rounded lug 76, which is selectively receivable and is yield-
ingly urged into a series of spaced notches formed in
the essentially arcuate wall of increased diameter recess
73. Detent 76 thus coacts with the various notches 77
to yieldingly hold part 42 in any of the various positions
in which the different letters A, B, C, D, etc. are in-
dividually visible through window 65. The rounded con-
figuration of lug 76 of course causes that lug and tab
71 to be deflected slightly radially inwardly as lug 76
moves from one notch 77 to the next. In order to in-
crease the resilient deflectibility of tab 71, part 42 may
contain a narrow arcuate slot 78 spaced a short distance
inwardly frem the periphery of part 42 adjacent and at
opposite sides of the location of tab 71.

The third rotatable disc 40 is freely rotatable relative
to the other two discs 41 and 42, and is positioned over
those two discs. Element 40 is rigid and formed of a
transparent resinous plastic material, such as methyl meth-
acrylate or polystyrene, so that the various previously
described scales 16, 53, 67, 69, and pointers 15 and 54
can all be viewed through disc 40. At its inner side,
disc 40 carries an arcuate scale 79, which is located ra-
dially between and directly adjacent scale 69 and arrow
54. This scale element 79 has markings which are visible
from the outside of part 40, and which represents the
various f-stop settings (1.4, 2, 2.8, 4, efc.) in logarithmic
arrangement. - As seen clearly in Fig, 1, the scale element
79 has position indicating marks at each of these various
settings which are received directly adjacent the end of
arrow 54, and also are received directly adjacent the as-
sociated position indicating markings on scale 69, so that
the f-stop scale coacts directly with the arrow 54 and
shutter speed scale 69.

The peripheral edge of disc 40 is knurled or irregu-
larized at 80, and is accessible to a user at the locations
of two cut-a-way portions 81 of body part 39, so that
part 40 may be turned by engagement with its outer
knurled edge. In this connection, it is noted that the
other two discs 41 and 42 are purposely so formed and
so detented as to avoid the exertion of any force against
disc 40 by the other two discs, to thus allow for the de-
sired free rotatability of disc 40 without any frictional
engagement tending to turn the other two discs, For this
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purpose, flange 62 of part 39 has an axial thickness
slightly greater than the thickness of discs 41 and 42
(see Fig. 3) to hold disc 40 out of tight frictional engage-
ment with parts 41 and 42. Also, detent tab 71 is de-
signed to exert a radial yielding force, rather than an
axial force, to avoid pressing the two discs 40 and 42
together. Further, flange 48 of part 45 prevents disc 41
from bearing axially against disc 40 under the influence
of spring 57, and ball 55 is held by the engaged parts at
a position such that it cannot bear against disc 40.

At the rear of body part 38, there may be provided a
pocket for releasably holding an extra one of the slides
17. As seen in Fig. 3, this pocket may be provided by
forming a shallow recess 82 of a size and shape to receive
all but the tab portion 29 of one of the thin slides 17,
with a sheet metal retaining plate 83 being attached by
screws 84 to part 38, and overlapping a lower portion of
recess 82 to hold slide 17 within that recess. To with-
draw the slide, the upper end of the latter is slightly
deformed to force it out of the recess past plate 83,

In using the device of Figs. 1 to 7, a user selects cne
of the slides 17 and inserts it into recess or slit 31 in the
position of Fig. 3. For instance, a user might select the
slide represented in Fig. 4, which is designated by the
letter F, and is usable for 14y second shutter time and
ASA 32 film sensitivity. Normally, the camera will then
be set at 14 of a second shutter time, and film of an ASA
32 sensitivity will be employed. When these conditions
are met, the pointer 15 will indicate directly on scale 16
the aperture setting to be used on the camera. As will
be apparent, this direct reading is also applicable to other
film sensitivity and shutter time combinations which re-
quire the same amount of light as ASA 32 and 5 of a
second. For instance, the same directly read f-stop read-
ing on scale 16 could be applied to a combination of
145 second shutter time and ASA 16 film sensitivity; or
1400 second and ASA 64.

It is contemplated that a complete set of the slides 17
will consist of 19 slides in number, labelled alphabetically
A through S. However, for most persons, a relatively
few of the different slides 17 (for example about 4
slides) will allow for enough direct reading conditions
of the meter to satisfy the large majority of the photo-
graphic conditions that he will encounter (say about 90%
of the situations). For the other 10% of the situations,
the calculator device 18 is utilized to convert the direct
reading attained with one of the slides 17 to satisfy any
desired altered set of conditions. This calculation or
conversion is effected as follows:

(1) Disc 41 is manually set, by turning element 47,
to a position in which the ASA sensitivity of the film to
be used in the camera appears through window 52.

(2) Disc 42 is turned, by tab 71, to a position in which
the letter which appears through window 63 is the same
as the letter which appears on the tab 29 of the slide 17
which is in use., This adjusts the calculator to compen-
sate for the use of the particular slide.

(3) The meter is held in proper position for taking an
incident light reading, and the f-stop reading indicated
by pointer 15 on scale 16 is noted. (For instance, the
reading f-8 as seen in Fig. [.)

(4) Disc 40 is then turned to a position in which ar-
row 54 on disc 41 points to the same f-stop indication
on scale 79 as has been read from scale 16 and pointer 5.

(5) With the three discs thus positioned, the operator
may choose any desired f-stop setting for the camera,
and can find an appropriate shutter time setting by noting
the shutter time on scale 69 which is directly cpposite
that chosen f-stop setting. For instance, in the setting of
Fig. 1, if the operator desires to use a lens aperture of
f-22, he should use the shutter setting of 15 of a second,
since these two markings on scales 69 and 79 are di-
rectly opposite one another. Similarly, any other pair
of aligned readings on scales 69 and 79 may be used to-
gether, so that the operator may very easily determine a
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proper-setting,for. any lens aperture setting.or. vice versa:.

This: allows- for:complete-flexibility -of: the meter, -to- de-.

termine -proper: settings. for any. possible .set . of-circums

stances;. even: though the. meter. is primarily- of .the direct.
reading..type,. and thus has the. opsrational,-simplicity . of -
such..a-direct. reading ;meter under: all but very unusual.

circumstances.

To indicate -theoretically: the. principle -upon-which, the..
calculatoer functions.in,converting, the. direct.reading. to.

satisfy ; conditions .other - than- these..which .are built into
the selected: slide-17, it.is noted ;that .the. various:factors

with-which we. are.concerned have :a relationship defined.
by the:following. equaﬂon (the derivation of this equation-

being. discussed in;.greater-detail-in.my -copending apph-
cation.Serial No. 549,455, filed :November. 28, 1955) ¢
f 'm__‘__ R c

tlll—;gm.—.tcsc

where

fm=f-stop: number indicated:by. the .meter. .
ty==shutter time-preset:on: the:meter by:slide 17..
S;,=film index preset on.the:meter by slide 17.
fe=f-stop number: to be used om:camera lens.
ts==shutter time to bec.used.on camera:
=:sensitivity-of :film in:camera.

By transposition—

Sxfmtmxs

=fé

Then— )
Log Sc+2-log fm-+log te—log: (27X Sn) =2 log.fo (3)
The calculator-18, when-utilized-in the -manner discussed

above, functions to mechanically add-and- subtract:these:
légarithms; with -the various-scales-being-in:such-relation-

as to produce the different possible-choices-for.¢; and:S,
as discussed.’ )

The set of slides 17:should include one-slide which-has
a.100%light transmission characteristic, that is, a. slide

in which-the entire area opposite photoelectric cell 13- is:
unobstructed, typically labelled slide-S. When- this slide.
is in use; the meter is:extremely sensitive to any light to-
which it may. be subjected; and:thus-can-be used when.
Though'this sl:dé-may: not-give -

very. little light is present.
any reading: on:scale-16 which: is- directly: usable- in -the

camera, the disc 42°can be-set to a-position in which a let-.
ter-corresponding:to the-letter on the slide in-question :ap-.

pears through window 65; and-the calculator may:then
be- used- in-the- manner -described 'above-to-indicate. the

various. possible. combinations: of: lens aperture  and:
shutter-time settings which may be utilized ‘with a particu--

lar film- sensitivity -as-seen -through . window: 52..

If it ‘is-desired to take: reflected :light -readings, rather:
than incident light readings, the light collector: unit 24—-.

25 may be removed from the meter head 12; and a differ-
ent type of collector unit 85 may be: inserted- into- pas-
sage. 23. 'This unit.85 may consist of -an-element-having

a.number of parallel.somewhat . elongated light passing

passages 86, which limit the light acceptance: anglé of the
meter. The portion of element: 85 which.is- received
within passage 23 is a:tight enough fit te frictionally hold
unit 85 in position. When collector unit 857 is used,
specially designed slides 17 are: employed which- have ap-
propriate - characteristics in relation ‘to reflected light, film
sensitivity, and :shutter. time, and.which have their-open-
ings positioned .directly -opposite passages. 86 of element

85. Of course, .the position -of pointer 15:is read:in the-
same manner. regardless- of whether -the: light: collecting -
unit 85-or the :unit:24-—-25 is-employed, and:the calcula-.
tions by device:18 arg :also made: in the-same-way regard- .

less: of - which pick-up-unit iszemployed:

An additional structural feature:of:the device:shown.
in Figs: 1-9: resides-in the special design-of:the device-in:
a:manner. preventing. any ‘deflection:of the pointer 15 by,

electrostatic charges developed in the device. As has

(1).

(2)
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been prevnously mentloned both . the body: section., 39-
and disc, 40.are-preferably, formed of :a_transparent.resin- -
ous .plastic material,., Normally, of course; the.rotation.
of. such.a plastic,.disc relative to.a.plastic body. would.;
tend. to- develop: localized electrostatic charges:on, these -
two.parts,. which charges might then.defléct. metal. pointer.
15. away. from .a:true: -and, .accurate. reading,; In, -order to-
prevent. such,deflection; I form .discs: 41.and 42, which,
are. received axially. between, parts 39 and .40, of .an.elec-.
trically- conductive .material, preferably-a:metal .such.as.
bronze; so: that. any, charges.on, the. metal, discs. 41, and..
42, will .be, distributed . very. upiformly; by:-reason of :the.
conductivity-of .the: discs,. and .consequently. any. electro-.
static charges ;on..the. closely adjacent.plastic material will.
also be distributed uniformly. over. the. plastlc and . wilt.
thus.have.no. effect.on pointer. 15. To.maximize ,th;& ef-.
fect, pointer-15. is-made as short .as possible, and projects.
only. a very.short distance. radially. -beyond;. disc. 42.

Some cameras are.now beging made which :are. desngned,
for a. setting . called. a. light value .scale (LVS) setting,
which. antomatically assures a proper shutter -setting for
a given . lens. aperiure _setting, or vice versa. Fig. 10
shows_a- variational .form of device which. is similar to.
that of Figs. 1 to 7 except that if gives LVS readings, rath-
er than. f-stop .and shutter time readings: In this devige,
the scale 164 is marked off in..LVS.markings, and the.
pointer, 15z indicates direcily a.proper LVS camera set-
ting to.be used under the condition for which. slide 17q.
is désigned. In this case, each slide 17a has a light trans-
mission characteristic corresponding to a particular film
sensitivity for which the, slide presets the meter (slides.
17a not being in any way related to shutter-time). Thus, .
any of the various slidés ‘174 can render the device direct.
reading, in terms.of LVSsetting.as long as the film sensi-.
tivity associated 'with the particular slide. is. used in the
camera, ‘

" The.calculator, 18¢. of ‘Fig, 10-is identical with' that of’
Figs. 1 to 7 except that an 1LVS scalé 792 is substitated’
for lens aperture scale 79 of'Fig, 1, and-a single arrow.
69a is substituted for scale 69 on disc 42 In using the-
calculator ‘of Fie. 10, discs 431a. and 42z may first be set:
so-that the sensitivity of the film in the camera appears
through ‘window 52a, and:the letter designating the par-
ticular slide 172 which: is in use appears through window
65a. Disc 40a is then turned-to a position in’ which the
LVS reading of" pomter 15a js directly alined with arrow
54a of- disc- 41a; in- which . position the arrow’ 69a on.
disc 424 will then-indicate-directly the proper LVS setting
for-the-camera-if- the-film -sensitivity appearing- through
window 524 is-used. As-in the:case of the first form-of-
the device; the markings-on:scale 79a extend ‘to locations:
directly-adjacent both -edges-of scale 794, and :thus directly-
adjacent-arrows-544 -and *69a-to give proper readings.

Figs. 11:to-14illustrate-a-final ‘form- of the invention:
which: is-essentially-the-same-as- that-shown-jn- Figs. 1'to 7~
except that:the unit takes- an-externally cylindrical con-
figuration: In-this-last -form-of -the invention, the -cylin-
drical body 99-carries-at -its- upper -end a light-collector:
dome-91:from-which-light-passes-to- a 'photoe}ectric cell:
92:contained ‘within the-hellow-body. In-passing to cell®
92; the: light- passes-threugh- any of- various- selectively-
usable: slides- 93; fitting: into-a- transverse recess or- slit-
193, and correspending to the-previously discussad slideés-
17 (except that tabs 293 of the slides are- turned down-
wardly: so - that: their- identifying- letters may be viewed
from:the side of the-device): Cell:92 electrically-actu-
ates-a meter.or.indicator unit 94, whose peinter-95 moves-
along-a circular path centered about the-axis 96 of the de-
vice, to-dirgetly: ind’cate:lens-aperture: settings on a-scale.-
97 -stationarily.carried-by,the:body.. Body-99:.may: have:
a:transparent:wall: through-whihc:scale-97:and pointer:95:
arezvisible;, from-:the-same-side: of -the-device:as that:from:
Wthh tab:293:is 1s1ble

three relanvely movable elements 99 100 and 101 whxch
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carry markings corresponding respectively to those on
discs 41, 40, and 42 of Figs. 1 to 7. However, instead
of being mounted for rotation in the same manner as
in Fig. 3, these three elements 99 to 101 take the form
of essentially cylindrical vertically successive rings which
are rotatably mounted about a somewhat reduced diam-
eter portion 102 of body 90 of the device, and which
are retained on the body by a lower retaining ring 103,
which is threaded onto the body 104. With particular
reference to Fig. 11, ring 99 has at its forward side a
downwardly pointing arrow 105, which is received di-
rectly adjacent the upper markings of a logarithmic scale
106 formed on ring 100 and representing the various
lens aperture or f-stop settings. Ring 101 has a loga-
rithmic scale 107, whose markings are received directly
adjacent the lower markings of scale 106 on ring 100,
with the scale on ring 101 representing the different shut-
ter time settings in fractions of a second. Thus, the
arrow 105 and the two scales 106 and 107 correspond
respectively to the arrow 54 and the two scales 79 and
69 in Fig. 3.

At the opposite side of the Fig. 11 device (see Fig. 14)
rings 99 and 101 have two index windows 108 and 109,
through which two series of markings 110 and 111 formed
on the surface of body 90 are visible. The markings
110, visible through window 108, are the letters A, B,
C, etc., corresponding to the various different slides 93,
while the markings 111, visible through window 109,
consist of the various possible film sensitivities, The

two rings 99 and 101 are releasably detented in any of 3

their various positions, in which the different individual
markings are visible through windows 108 or 109, and
by any suitable detenting mechanism. As an example
I have illustrated a detenting arrangement including a
pair of rounded inner Iugs 112 and 113 formed on the
inner surfaces of rings 99 and 101 respectively, and each
receivable selectively within any of different correspond-
ingly shaped detent recesses 114 formed in body 90.
The rings 99 and 101 may be formed of a somewhat
resilient spring metal, so that the resilience of this metal
acts to yieldingly urge lugs 112 and 113 into the various
recesses 114. The third ring 100 is of course freely
rotatable to any position, and is not detented in any posi-
tion, in correspondence with the operation of the ring 40
in Fig. 3.

In using the calculator of the Figs. 11 to 14 device,
parts 99 and 101 are first set so that the markings visible
through windows 108 and 109 indicate respectively the
slide which is in use, and the sensitivity of the film which
is to be used. The ring 100 is then turned to a posi-
tion in which arrow 105 points to an f-stop marking on
ring 100 corresponding to the reading of the meter pointer
95 on scale 97. The relationship between the scales on
rings 100 and 101 then indicates the various possible
combinations of shutter time and lens aperture which may
be used.

It is noted that in Figs. 11 to 14 the ring 99 which
carries pointer 105 coacts with the lettered scale 110
referring to the different slides, and the ring 101 which
carries the shutter time scale coacts with the film sen-
sitivity scale, whereas in Fig. 1 this relationship is re-

@

10

15

20

35

40

45

50

55

10

versed, 50 that ring 41 carrying pointer 54 coacts with
the film sensitivity scale, and the shutter time ring 42
coacts with slide scale 7. This reversal is made in order
that all scales may read from left to right in both of
these forms of the invention.

I claim:

1. A light meter comprising a body containing an
indicator having a pointer electrically movable to dif-
ferent positions in accordance with the intensity of light
to which the meter is subjected, said body having a
front wall with a transparent portion through which the
pointer is visible, a first rotatably adjustable calculator
disc overlying and rotatable relative to said front wall
of the body, said disc and said front wall of the body
both being formed at least partially of a resinous plas-
tic material, and a metal calculator disc rotatably adjust-
able relative to said body and said first disc about the
same axis as the latter and positioned axially between
said first disc and said body at a location essentially
in front of said pointer to prevent the development of
localized electrostatic charges on the body and first disc
tending to deflect the pointer.,

2. A calculator for use with a light meter compris-
ing a body, three discs mounted to a side of said bedy
for rotation about a common axis and bearing markings
coacting to effect a desired calculation, a first of said
discs being disposed across the axially outer side of a
second of the discs, a resilient actuating finger project-
ing from a radially ounfer portion of said second disc
and axially past said first disc to a location accessible
for manual actuation at the axially outer side of the first
disc, and a series of indentations formed on the body
and engageable with said spring finger to releasably
detent the second disc in different adjusted positions.

3. A calculator as recited in claim 2, in which said
resilient finger bears radially outwardly against said body
and into said indentations.

4. A calculator as recited in claim 2, in which the
third disc is located radially inwardly of said second disc
and axially inwardly of said first disc, there being a hub
for actuating said third disc and projecting axially past
the first disc to a mannally accessible location, and a
resilient detent for holding said third disc in any of dif-
ferent adjusted positions.

5. A calculator as recited in claim 4, including means
presenting a shoulder which is fixed relative to the body
and is engageable by said hub to limit axially outward
movement of said hub and third disc and thereby pre-
vent the third disc from frictionally interfering with

) free rotation of the first disc.
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