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UNITED STATES

1,671,616

PATENT OFFICE

. ELI(ER. A, SPERRY, OF BROOKLYN, NEW YORK.

LOGABITHMIC, CALCULATOR.

'Apﬁlication filed January 23, 1922. Serial No. 531,297.

This invention relates to logarithmic cal-
culators, and more specifically to that type
of calculating instruments in which a cir-
cular or spual logarithmic scale is carried
by a dial auanored ‘beneath a radial pointer;
the apparatus bem(r mounted in a case simi-
lar to a watch case and being actuated by
the usual watch winding stem. -

Such a caleulator is shown in my U. S.
Patent No. 773, 235, dated October 25, 1904.
Instruments of this nature heretofore manu-
factured, while extremely more handy and
more convenient to carry than ordinary
slide rules, have been comparatively large
and heavy, as well as costly to manufacture.
The object of the present invention is to im-
prove upon the mechanism contained in the

calculator, so that the device may be made

very mich thinner and lighter than is now
the practice and 1e<nnded as hecessary- to
obtain the desired results, and also to re-
duce the cost of manufacture.

Referring to the drawings wherein I have
shown what I now consider to be the pre-
ferred form of my invention:

Fig. 1 is a sectional side elevation taken
subbtmtaally on line 1—1 of Fig. 2.

Fig.
~and with the top dial removed.

Fig. 3 is a sectional detail taken on line
33 of Fig. 2. of a stop member against
which the spring which holds the actuat]no
parts in normal p051t10n rests.

Fig. 4 is a sectional detail taken on line.

44 of Fig. 2, showing means for shifting
the posmon of the ‘xctuatmg mechanisni.
Fig.. 5 is a fragmentary sectional view
bhowmg a modified form of connection be-
tween the operating stem and gearing.

In the chawmas the case 1 is shown as

comprising a circumferential member 2 to
which are attached the bezel rings 3; 4,
carrying the crystals 5, 6. Interrlal with
member 2 is shown a plate 7. This plate
and member may be machined from a single
disc or they may be cast as one plece In
short, the structure comprises a dise 7 hav-
ing 8 rim 2 extended or offset on one side.

"The central portion of plate 7 may be
thicker than the other portions or offset on
the same side as rim 2, to form the bearing
for a central rotatable shaft or spindle 9.

The care of this spindle may be bored out.

as indicated at 10 so as to reduce its weight.

" hub member

2 is a plan view, par tly in section

Integral with spindle 9 I have shown a
wide circumferential flange 11 which serves
to bear against the central portion 8 and
at the same time carries at its periphery,
bevel gear teeth 12.

A thin indicating chal 13 may be carried
by a reinforcing or hub-like member 14
which may in furn rest upon the flange 11,
being held in Fosition by a member 15
screwed upon the spindle 9 and reaching
over the said member 14 at 16.  The dial
13 is, of course, adapted to rotate independ-
ently of spindle 9. The opposite dial 13’ is
shown as mounted on a similar reinforcing
14’ which bears on one side
against the central portion 8 of phte 7, and
is held in position by a member 15" screwed
upon the spindle 9 and reaching over the
member 147 at 16”. The membe1 15" thus
serves also to hold the spindie 9 in place.

Pointers 17, 18 may be secured to the oppo-
site ends of spmdle 9 by pins or screws 19
and are adapted to cooperate with the dials
13 and 13’, respectively.

The back or inner surfaces of the dials 13,
13’ may be provided with cncumfelentml
bevel gearing 20, 20”. As shown, this gear-
ing may be cut in a separate annular member
21 secured to the dial. " As shown at 7,
the plate 7 may be grooved or arched to pxo-
vide space for the gearing 20’.

The usual watch Wmdmg stem 22 is shown
as reaching into the case through a sleeve
93 fixed in the case and held ag‘unst longi-
tudinal movement by a flange 24 and a collar
25. An annular groove 26 may be provided
in the stem to receive the end of a screw
27 in sleeve 23 to prevent endwise movement
of the stem. A shaft 28 bearlng at one end
in the thick portion 8 of plate 7 and at the
other in the sleeve 23 may be provided with
a square shank 29 reaching into a square hole
in the stem 22 so that rotation of the stem
will cause rotation of said shaft. As more
clearly shown in Fig. 2, an opening 30 is cut
in the member 2 1ncludmg plate 7 for the
insertion of sleeve 23 and the shaft 28 and
the other elements associated therewith.
The shaft is also adapted to endwise move-
ment and has thereon a double-faced bevel
gear or pinion 29’, one side of which, when
n the position shown, meshes with gearmo
20, 20", so that rotation of the stem 22 will
cause the dials 13, 13’ to rotate. When the
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" shaft 28 is moved to the left, as viewed in the
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~ dials ‘will permit.
the instrument may be made comparatively
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“tion.

- position.

drawing, the other side of the double bevel
pinion will engage gearing 12 for. actuation
of the pomtem 17 8. The ratios hetween

the driving pinion 29’ and the driven gear-

ng 20, 20 “and 12, are preferably low. “Also
the pinion is adapted to occnpy substantially
all of the distance between the-dials. - In
other words, the dials are placed as close to-
gether as the pinion and the gearing on the
With this. construction,

thin. = Also Wlth the arrangement shown,
1. e., with the pinion actuahncr the opposﬁely
d1spoqed dials, the dials will be’driven in
opposite directions. On the other hand, it
will be seen that the pointers 17, 18 Will be
driven in the same direction. Said pinion
may be normally held in one of its positions
and adapted to be shifted to the other posi-

plate 7. ThIS stop may fit tightly in the
slots and may have hent over portions 33
resting against phte 7 to aid in fixing it in
A hole may be provided in the
stop 81 for the shaft 28 to pass through as
shown, and to move freely therein. Tned

_on the shaft is shown a collar 84.. A spring

35 may be provided on the shaft, p1ess1n0*
against stop. 81 and collar 34.. This will hold
the bevel pinion 29 no1mally in-mesh with
gearing 20 and 20"

For moving the pinion 1nto envmgement
with gearing 12, T may employ a lever 36,

- (see also Fig. 4) provided with an enlar(red

section 37 havmo a_slot 38 adapted to “fit
over shaft 28 and bear against the bevel
pinion as .a shoulder.
larged portion of lever 86 may project into
the opening 30, Whlle the ‘arms of the lever
rest upon ‘the ph’ce 7. 'Said lever may be
curved ‘as. shown:in Fig. 2-to conform to the
cmvatule of the case 1. Reaching into the
case€ in openings 39, 40 cut in member 2 and
plate 7. are shown rods 41, 42 provided on

their outer endq with buttons 43, 44 and rest-.

ing at their inner ends 45, 46 qoamst lever 36.

Sprmos 47 secured to member 2 and passing’

through rods 41 may be provided to press.

the rods outwardly in the position shown, -

~ pins 48 bemo provided in the rods to engage
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member 2 to_limit the outward movement
of the rods. "It will be seen that if one of
the rods 41,-49 is pressed inwardly against
lever 36, the other rod will act as a fulerum
and the bevel pinion will be moved by the
lever into mesh with gearing 12.

Tnstead of shlftmg the. gears by means of
rods 41, 42, I.may do thls by means of the
stem 29, 1<0r this purpose I have shown
the stem as connected by a pin 49 (Fig. 5)
to the shaft 28; the pin engaging the shaft
loosely in" a slot, 28" to permit lost motion
amally (longltudlnally of shaft 28) between

To this end I have shown a stop 31
(see also Fig. 3) inserted in slots 32 in the-

The central or en-

‘said Patent, No.

1,671,618

the stem and the shaft, or any suitable

resilient connection may be employed which-

will yield to axial strain so that shaft 28
may be moved inwardly by stems 43—44
without  moving stem 22. In the position

:shown in Fig. 5 the stem and shaft are

pushed in, in which case the pinion 29’ will

10

engage gearing 12. The spring 35 acting "
a(ramqt Collar 34 will as helo’roiole stated, .

return the parts to-normal position when
the stem 22 is released. In this form the
screw 27 is shown as projecting into a groove

26” adapted to permit the necessary end play

of the stem 22 but rotates therewith.
In order that the dials may not be moved

75

80
when' the pointers are being actuated and'
vice versa, and to prevent movement of these’

parts in general, I may employ braking

means therefor. Such means may comprise
a resilient arm 50 securéd.'at one end by
serews 51 to plate 7 and carrying at its other
end a friction shoe 52 adapted to' press
against the rear surface of dial 13
means 53 may be provided for braking dial
13,

7 reaching in adjacent to the spindle 9. A
cork or other friction member 55 may be
inserted in said hole and pressed by a spring
56 against the splndle the %puncr n turn
restm«r against a screw plu(r 57 secuud in
the hole 54. '

Similar

“In connection with the pointers, I may’
provide a hole 54 in the portion 8 of plate.
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95

If desired, one or more rollers 58 may be -

employed to aid in steadying the dials and

to prevent any tendency to warp. Openings.

59 may be provided in the plate 7 so that the
rollers may reach through and engage both
dials. The rollers may rotate on an axle
60 carried by a member 61 secured to plate 7.

While the dial faces and the (rradmtlons

thereon are not shown here, it will be. urider-

stood that any suitable. scale may be em-

Thus, tho scales shown in my afore:
773,235 may be employed
if ‘desired, or the usual shde rule scales may

ployed.

“be used.
For the fixed 1efe1encc, 1 have shown a

hair line 62 which may- be. cut into the
crystals 5 and 6.
a pointer may be employed instead. Such
a pointer while not shown here could;’ of

course, be secured to member 2 and pro;ect;

inwardly therefrom.

In accordance with the prov131ons of the

patent statutes, I have herein described the
principle of operatmn ‘of my invention, to-
gether. with the apparatus, which I now
consider to represent the best embodiment
thereof, but I desire to have-it understood
that the apparatus shown is only illustrative
and that the invention can be carried- out
by other means.
to use the various features and elements in
the combination and relations described,
some of these may be altered and ‘others

Or, obviously, if desired, -

Also, while it is designed -
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omitted without interfering with the more
general results outlined, and the invention
extends to such use. ‘

Having herein described my. invention,
what I claim and desire to secure by Letters
Patent is: .

1. In a calculating device, a double faced
casing, a supporting element carried by said
casing, a member rotatably carried by said
element, said member being centrally dis-
posed with respect to the casing, an index
carried by said member adjacent each of
said faces, a movable dial also disposed ad-
jacent each of said faces, and a single means
for actuating said dials and said member.

2. In a calculator, a double faced casing,
a supporting member in said casing, a
spindle rotatably carried by said member,
gearing assoclated with said spindle, a
pointer adjacent each of said faces, carried
by said spindle, a dial rotatably mounted
adjacent each of said faces back of said
pointers, gearing on the inner side of each
of said dials, a single pinion movable into
engagement with said first named gearing
and said second named gearing and means
for actuating said pinion.

3. In combination with a double faced
watch casing having the usual winding
stem, a reference dial rotatably mounted
adjacent each of said faces, an index pointer
mounted over each of said dials, bevel gear-
ing on the inner surface of each of said
dials, an additional bevel gear between said
dials connected with said pointers, a bevel
pinion positioned between said dials and ro-
tatably connected to said stemy and means
for moving said. pinion into engagement
with said first mentioned gearing in one
position and said second mentioned gearing
in another position.

4. In combination with a double faced
watch casing having the usual winding
stem, a reference dial rotatably mounted
adjacent each of said faces, a spindle pass-
ing through both of said dials, a pointer
positioned over each of said dials and car-
ried by said spindle, bevel gearing on the
inner surface of each of said dials, bevel
gearing on said spindle, a bevel pinion be-
tween said dials and connected to said stem,
said pinion being adapted to engage said
first mentioned gearing in one position and
said second mentioned gearing in another
position, means resiliently pressing said

3

pinion toward one of said positions and
manually operable means for moving the
same into the other position.

5. In a calculator, a pair of oppositely
disposed indicator dials, means projected
between said dials and adapted to opera-
tively connect therewith and rollers engag-
ing the inner surfaces of said dials.

6. In a double faced calculator, a rotat-
ing dial on each face, a pointer cooperat-
ing with each dial, gearing between said
dials connected with the dials and pointers,
a bevel pinion between said dials, a radial
slidable shaft carrying said gear adapted
to actuate said gear and: to shift its rela-
tionship with said gearing. :

7. In a calculator, a disc having a rim
and a hub offset on one side thereof, a bezel
ring carvied by said rim, a spindle operat-
ing in said hub, a pointer carried by said
spindle, a dial rotatably mounted with re-
spect to said spindle and hub, and means
for actuating said pointer and dial.

8. In a calculator, a disc having a rim
and a hub offset on one side thereof, a hezel
ring carried by said rim, a spindle operat-
mg in said hub, a pointer carried by said
spindle, a dial rotatably mounted with re-
spect to said spindle and hub, gearing con-
nected with said dial, gearing connected
with said pointer, a radially extending
shaft, a bevel pinion carried thereby, a

Dbracket supported by said dise, a spring

connected with said shaft and engaging said
bracket and adapted to hold said pinion in
mesh with one of said gearings and manual
means for shifting said pinion into mesh
with said other gearing.

9. In a calculator, a double faced cas-
ing, a dial adjacent each face, gearing on
the inner face of each dial, a pinion be-
tween said dials adapted to engage said
gearing, means without said casing having
a lost motion connection with said pinion
for operating the same.

10. In a calculator, a pair of oppositely
disposed indicator dials, a spindle reach-
ing through said dials, a pointer positioned
over each dial and secured to said spindle,
and an actuating element for selectively
operating said dials and pointers.

In testimony whereof I have affixed my
signature.

ELMER A. SPERRY. .
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