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CALCULATOR MECHANISM
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8 Claims.
1

The present invention relates to calculating
machines, and more particularly to a relatively
simple, inexpensive, and yet accurate manually
operative device.

Various types of calculating machines have
appeared on the market, but the majority of them
are rather complicated and require considerable
skill in operation. The simpler devices gener-
ally have had the disadvantage of being more
or less inaccurate. While a slide rule is a rela-
tively simple device from a mechanical construc-
tion viewpoint, it is limited to approximate cal-
culation and requires some instruction and study.
There are many times in almost every business
where it would be desirable to have g relatively
simple yet accurate device which is eapable of
handling the problems of multiplication, divi-
sion, and the obtaining of percentages. Of
course, it is possible to provide individual slide
rules or calculators for the various special sit-
uations arising in business, but in the interest
of economy it would be desirable to provide a
calculating machine or device which is readily
adaptable to specialized uses.

In accordance with the present invention, it is
possible to provide a relatively simple and in-
expensive calculating machine or device which
employs the principle of logarithms, and thereby
make available a device which is sufficiently ac-
curate for the great majority of the calculations
to be performed in connection with various busi-
ness situations.

In accordance with the present invention, it is
contemplated to employ a plurality of calibrated
tapes which are so controlled with respect to one
another that a point on the tape in cooperation
with a hair line always represents a mathemat-
ical equation. In a preferred form, three tapes
are employed, two of which are movable rela-
tive to each other so that the third tape displays
the answer. Special tapes may be provided for
special calculations, but the mechanism employed
is the same in all instances.

It, therefore, is an object of the present in-
vention to provide in a simple calculating ma-
chine the means for moving in coordinated man-
ner relative to each other a plurality of positively
driven tapes. .

Another object of the present invention is to
provide positive driving means for two driven
members either one of which is movable rela-
tively to a third driven member.

Still another object of the present invention

is to provide in a calculating machine positive
-clutching means for engaging collectively either
of two driven members,
* Still another object of the present invention
is to provide in a calculating machine clutching
and shifting means for connecting a driving
shaft to either one of two driven members.
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Still another object of the present invention
is t0 provide in a calculating machine positive
braking means cooperating with clutch means
for sequentially or concomitantly braking a
driven member while releasing the driving clutch
therefor.

Other and further objects of the present in-
vention subsequently wili become apparent by
reference to the following description taken in
conjunction with the accompanying drawings
wherein:

Figure 1 is a side view of the present invention
with the cover shown in cross-section and one
element of the present device partially broken
away;

PFigure 2 is a plan view of the device as seen
in the direction of the arrows along the stepped
line 2—2 of Figure 1;

Figure 3 is a transverse cross-sectional view
as seen in the direction of the arrows along the
stepped line 3—3 of Figure 2;

Figure 4 is a cross-sectional view along the
driving element of the device as seen in the di-
rection of the arrows along the line 4—4 of Fig-
ure 3;

Figure 5 is an end view showing one of the
brake and clutch discs employed in the device
illustrated in Figure 4;

Figures 6, 7, 8, 9 and 10, illustrate the progres-
sive movement of the shifting lever from its left-
ward position shown in Pigure 4 to that shown
in Figure 11; and Figure 11 illustrates the re-
lationship of certain elements when the shifting
lever of the calculator has been moved into its
rightward position.

Referring more particularly to the Figures 1, 2
and 3, of the drawing it will be seen that the
bresent construction of the invention is provided
with a base 2f which has a cover 22 having at
its top three windows or apertures 23, 24 and 25.
On the side the cover is provided with an aper-
ture 26 through which a shifting button 27 pro-
jects frem the mechanism within the cover.

Within the cover 22 there'is provided a frame
comprising a pair of upright members 26 and 29

‘which may be secured to the base 2i by means

of screws §i. The upright members 28 and 29
are interconnected by bracket 32 which carries
a rod 33. Mounted on the bracket 32 are a pair
of parallel upright brackets 34 each having aper-
tures through which the rod 33 extends. Be-
tween the two brackeis 34 there is mounted a
toroidal spring 35.

Mounted on the rod is a sleeve 36 having a
conical enlargement 3i. The sleeve 386 is con-
nected to a shifting lever and fork 38 having
bifurcated extremities 39 as seen in Figure 3.
The shifting button 27 is mounted on the lever
and fork 38. The lever 38 may be moved from
the position shown in Figure 2 to the dotted line
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position shown from which it will become appar-
ent that the conical enlargement 37 passes
through the toroidal spring 35 and that the spring
acts as a means for urging the lever 38 in either
of two positions.  Thus means are provided ior
insuring that the shifting lever 38 cannot be left
in an intermediate position. While this par-
ticular means has been shown in the drawing
for accomplishing this result, it is to be under-
stood that any other suitable means may be em-
ployed.

The frames comprising the upright ‘brackets 28
and 29 also carry a shaft 4f which has mounted
thereon a plurality of drum 42, 43 and 44. These
drums 42, 43 and 44 carry tapes 45, 46 and 41
having indicia thereon which appear in the win-
dow openings 23, 24 and 25 respectively. The
drums 42, 43 and 44 are mounted so as to rotate
freely on the shaft 41 and hence are merely idler
drums serving to hold the tapes adjacent to the
observation windows.. The ends of the tapes 485,
46 and 47 are contained within eylindrical stor-
age compartments 43 and 48 which rest upon the
base 21.

The frames 28 and 29 also carry a driving shaft
51 to whieh is secured a driving knob or wheel
52. Mounted on the shaft 5! directly beneath the
drums 42, 43 and 44 are sprocket drums 53, 54 and
55. The latter drum 5% is fixedly secured-to the
shaft 51 whereas the other drums are so arranged
that by means of a suitable mechanism they may
be moved into and out of driving relation with
respect to the shaft 51.

By referring more particularly to Flgure 4 it
will be noted that the drum 5% is secured to the
shaft 5 by means of a set screw 56 or some other
suitable fastening means.

Mounted on the shaft 5! is a sleeve 51 which
carries the drums 53 and 54. The ends of the
sleeve 57 are provided with notches 58 and 59 .for
cooperation with pins 61 and 62 which are se-
cured transversely of the shaft 81.. The notched
ends 58 and 89 of the sleeve 57 are so arranged
that the sleeve is reciprocable on the rod or shaft
5! for a certain distance. The sleeve 571 at its
intermediate portion is provided with oppositely
arranged notches or cut-away portions 63, 64, 65
and 686, respectively. Occupying the notch 63 and
on the shaft 8f there is a clutch disc 67 having
a friction surface 68 adapted to bear against the
recessed end portion €8 of the drum 53. The disc
67 is engaged by a spring 10 which bears against
a collar 7i which is mounted within the notch
64. A similar arrangement of elements is pro-
vided for the drum 54,

The drum 54 is prov1ded with a recessed end 12
within which is mounted a clutch disc 13 occu-
pying the notch 66 and carrying a friction sur-
face 14. The clutch disc 13 is engaged by a spring
15 bearing against a collar 76 which is mounted
in the notch 65. The fork 38 having a bifur-
cated ends 39 is adapted to engage either the
collar Ti or the collar 76 in order to bring about
disengagement or engagement of the clutch sur-
faces with the different sprocket drums.

When the drum 53 is in driving relationship
to the shait §1 by virtue of arrangement of the
parts in the position shown in Figure 4 it is de-
sired to hold the other drum 54 in a fixed position.
This is accomplished by the provision of a hrake
disc T7 having a friction surface 718. The brake

"disc such as shown in Pigure 5 has a notch 19
for accommodating a rod or bhar 8f which is se-
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8i prevents the brake disc 17 from rotating.” The
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brake dise T7 is engaged by 2 spring 82 bearing
against the end support plate 29.

The brake disc for the drum 53 which com-
prises the disc 84 and the friction surface 85 is
similar to the disc shown in Figure 5. The clutch
discs for both the drums comprising the disc 61
and friction surface 68 and the disc 73 and the
friction surface 74 are also similar in construc-
tion to the disc shown in Figure 5. The notches
19 however cooperate with the notches 63 and 68
of the sleeve 57 and the sides of the notches 79
fit about the rod or shaft 5¢. These notches 63
and ‘68 prevent the clutch discs from being dis-
placed angularly relative to the rod §f while per-
mitting limited longitudinal movement relative
thereto.

When the drum 54 is in driving relation with’
respect to the shaft 51 it is desired to hold the
other drum 53 fixed. Accordingly, the other sup-
port bracket 28 is engaged by a spring 83 which
bears against a brake disc 84 having a friction
surface 85. The brake disc 84 is kept from ro-
tating by a horizontal bar 86 carried by the ver-
tical support 28.

The drum 54 is prevented from moving to the
right by a washer which engages the pin 6f, and
similarly the drum 53 is kept from moving to the
left by a washer which engages the pin §2. The
springs of the clutch mechanism substantially
prevent each drum from moving in the opposite
direction, but to insure that neither drum will
move longitudinally any appreciable amount dur-
ing a clutch shifting operation there is provided
the member 88 which is carried by the frame 32
or mounted on the base 21.

‘The .arrangement of components shown and il-
lustrated in Figure 4 constitute a clutch and
brake arrangement providing cerfain concomitant
of sequential ocperations whereby the brake is ap-
plied to a driven drum before that drum is re-
leased from engagement with its driving clutch
and the driving clutch of the other drum is en-
gaged with it prior to the time that its brake
is released. Due tc the snap action of the toroidal
spring 35 cooperating with the conical enlarge-
ment 37 of the sleeve 36 the cperations performed
are substantially concomitant. The manner in
which this operation takes place is illustrated by
the positions of the various parts in Figures 6
to 11 inclusive. In Figure 4 the brake for the
drum 538 is disengaged therefrom and the drum
is in engagement with its driving clutch. The
drum B4 is held in fixed position by its brake.
It now may be assumed that pressure has been
applied to the operating button 27 which moves
clutch fork 38 from left to right. The initial
movement of the fork 28 is illustrated in Figure
6 which shows that the spring 18 expands. At
the same time the brake spring 83 also expands
so that the brake disc 84 engages the drum 53
and also bears against the end of the sleeve §7
and shifts the sleeve toward the right. The move-

‘ment -of the sleeve 87 toward the right produces

a movement of the collar 76 thus resulting in a
movement of the clutch disc 73 so that the clutch
surface 74 is in light engagement with the re-
cessed surface 72 of the drum 54. The movement
of the slesve 57 however, is not yet sufficient to
take up the clearance between the other end of
the sleeve and the brake disc 77.

Figures 7 and 8 show the relationship of the
shifting fork or lever 38 with respect to the col-
lars 71 and 78 during that portion of the time
when' the conicdl enlargement 37 ‘of ‘the sleeve
36 is passing through the toroidal spring 35
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From these two figures and from Pigure 9 it will
be noted that for a considerable interval the fork
38 is being contacted by both of the collars or
plates 71 and 76. Snap action provided by the
toroidal spring 35 insures movement of the fork
38 to the positions shown in Figures 10 and 11.
In Figure 10 it will be noted that the shifting
lever or fork 38 is no longer in engagement with
the plate 7{ and hence the cluteh disc 67 is no
longer in engagement with the drum 53. From
Figure 9 it will be noted that in that position
the right end of the sleeve 51 has taken up the
clearance between the sleeve and the brake disc
171 on the drum 54. Further movement foward
the right of the sleeve 571 therefore moves the
braking disc 17 away from the drum 54 so that
the brake eventually reaches the position shown
in Figure 11. In that figure it is apparent that
drum 53 still is held rigidly in position by its

brake while drum 54 hag been placed in driving -

relationship with the shaft 51.

The foregoing mode of operation has been pro-
vided to insure the proper relationship between
the strips which are driven by the various drums
53, 54 and 55. In order that the tape driven by
the third drum shall accurately display the an-
swer in the window 25 it is necessary that the
drum 55 always moves whenever there is any
movement of either of the drums 53 or 54 while
the other of these drums is held stationary by its
brake.

If, for example, it is desired to multiply, either
the multiplier or the muitiplicand is set up on
the tape exhibited in window 23 and driven by
the drum $3. When the proper number has been
brought under the hairline of window 23 the
lever 38 is moved from the position shown in
Pigure 4 to that illustrated in Figure 11 where-
upon the other number is thereupon made to ap-
pear at the hairline in window 24. When this
has been accomplished the product may be read
at the hairline in window 25.

If it is desired to divide one number by an-
other the dividend may be set up in window 23
and the divisor may be set up in window 25 where-
upon the quotient will appear in window 24. In
either operation there is no difficulty encountered
in determining where to place the decimal point
as is the case when slide rule or other calcula-
tors are employed. The use of tapes also makes
it possible to attain a much greater degree of
accuracy since there is not the space limitation
which is imposed upon the construction of a slide
rule or upon other mechanical arrangements em-
ploying belts or drums. In one embodiment, tapes
of 100 inches in length were employed thus pro-
viding an accuracy to four significant figures
which is sufficient for most cominercial percent-
age calculations.

By providing different sets of tapes for the de-
vice constructed in accordance with the present
invention it is possible to make such other calcu-
lations as: wage calculations, invoice extensions,
interest computations, prorations of expenses and
costs, and percentage calculations of all types.
To facilitate such computations the windows or
openings of the casings which are each provided
with a ecross-hair may be appropriately labelled.
Thus, for example, the lefthand window may be
marked “Time worked,” the center window,
“Hourly rate,” and the third or righthand win-
dow, “Amount of wages.” The “Time worked”
tape could be calibrated in hours and minutes
so that the tofal amount may readily be obtained
without consideration of the location of the deci-
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mal point as is the case in many other calculators
and slide rules. The third or righthand window
can further be divided into a plurality of col-
umns so as to provide the total amount due for
straight time, time and one-half, and double time.

A further example of the manner in which the
windows and the cooperating tapes may be em-
ployed is where the lefthand window carries the

- notation, “Quantity,” the center window “Price”
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and the righthand window “Exfension.” The
first tape would show gll common fractions which
are the usual source of difficulty on most calcu-
lators. Thus there is no need of converting the
fractions to decimal equivalents, Similarly, the
relationship between cost and retail price may
he obtained by having the first window indicate
the cost, the center window the retail price, and
the third or righthand window the per cent mark-
up. Likewise, the righthand window may be em-
ployed with two columns on the tape so as to pro-
vide a comparison of increase or decrease ih per-
centage with respect to two different sets of costs
to be indicated on the first two windows.

The foregoing illustrations are merely given as

5 examples of a few of the calculations commonly

encountered. By suitable tapes it is possible to
provide <convenient calculations for winding
transformers, obtaining the inductance in coils,
calculating the resonant frequencies, obtaining
variations in proportions for chemical formulas,
as well as the more common calculations ordi-
narily obtained through the use of slide rules
including square root, cube root, sines, tangents,
logarithms and other factors,

While for the purpose of illustrating and de-
seribing the present invention, a preferred em-
bodiment has been shown in the drawings, it is
to be understood that the invention is not to be
limited thereby since such variations in the com-
ponents and in their arrangement are contem-
plated as may be commensurate with the spirit
and scope of the invention set forth in the fol-
lIowing claims.

What I desire to protect by United States Let-
ters Patent is claimed as follows:

1. The combination in a calculator having a
plurality of rotatable members, a drive shaft for
said rotatable members, a frame for said shaft,
a spring biased brake for each of said members,
said spring biased brakes being arranged to en-
gage said frame and normally to engage said
rotatable members, a brake releasing member
mounted on said drive shaft, a pair of clutches
for interconnecting either of said members with
said drive shaft, and an over-center shifting
means for controlling said clutches, said brake
releasing member being responsive to the action
of said clutches to disengage a brake from one of
said members.

2. The combination in a calculator having a
plurality of indicia bearing means arranged mov-
able relative to each other, comprising a frame,
a drive shaft mounted in said frame, a plurality
of clutches associated with said drive shaft, a
plurality of driven members for driving said indi-
cia bearing means, a spring biased brake mounted
between said frame and one of said driven mem-
bers, a second spring biased brake mounted be-
tween said frame and the other of said driven
members, a brake releasing sleeve surrounding
sald drive shaft, a pair of clutches arranged for
selective engagement to interconnect either of
said driven members with sald drive shaft, said
clutches being arranged to produce action of said
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brake releasing sleeve, and-a snap action shifting
means for controlling said clutches.

3. The .combination .in a calculator having a
‘plurality of perforated:tapes-bearing indicia com.
prising a plurality of driven sprocket members
for :said ‘tapes, ‘a -drive shaft for said sprocket
members, a frame for said drive shaft, a spring
biased brake for each -of ;said sprocket members,
said ‘brake being mounted in ‘engagement with
saild frame and surrounding said drive:shaft, a
sleeve mounted on said drive shaft for releasing
said spring biased brdkes:one:at a time,a pair-of
clutches arranged for interconnecting said drive
shaft with said sprocket members, means ‘asso-
ciated with said clutches for actuating said brake
releasing member, :and :snap action means for
shifting said clutches,

4. In a calculator, the combination .comprising
a plurality of sprocket members for driving a
plurality of perforated tapes having indicia
thereon and bearing a certain mathematical re-
lation to each other, a drive shaft for said
sprocket members, a frame for said drive shaft, a
cluteh mechanism for -each sprocket member, a
brake for each sprocket member, said brake being
spring biased :for normal engagement with its
associated sprocket member, a sleeve mounted on
said drive shaft for axial movement relative
thereto, said sleeve being arranged to.disengage
one brake:at a time from its associated sprocket
member, said sleeve being provided with means
responsive to & predetermined -amount of move-
ment of said elutch mechanism, and a-snap action
cluteh shifting means-for -disengaging one of said
clutches from its sprocket member and for caus-
ing the other of said clutches to engage its
sprocket .member.

5. In a calculator having a plurality of tapes
bearing indicia thereon and having a certain

mathematical relation to each other, the com-

bination comprising a frame, a drive shaft
mounted in said frame, a reciprocable sleeve
mounted on said shaft, a plurality of drums
mounted for rotation on said sleeve and being
arranged to drive said plurality of tapes, a ¢lutch
mechanism for each drum, each clutéh having a
collar arranged to engage said sleeve whenever
said collar has moved beyond a certain point, an
over-center shifting means for engaging said

collar to change the driving connection between .

said drums and said drive shaft, a brake for each
drum arranged normally to engage its associated
drum, said brakes being arranged to be disen-
gaged by said reciprocable sleeve 50 ‘as t0 cause

the application of a brake to a drum prior to the .

time ‘that the other brake is released from the
other drum,

6. A calculator having -a plurdlity of ‘movable
perforated tapes comprising a frame, a -drive
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shaft mounted therein, a plurality of sprockef
members for driving said tapes, 2 spring biased
brake interposed between each sprocket member
and said frame, a reciprocable sleeve mounted on
said shaft for .disengaging one brake at a time
from its.sprocket member, said.sleeve in one .posi-
tion being out -of engagement with either brake,
a plurality -of clutch members mounted on said
shaft for driving said sprocket members, each
cluteh member having a spring and a-collar, said
collar being:arranged to actuate said sleeve when-
ever said -collar moves beyond a predetermined
amount, and means for engaging said collars to
cause said clutches to engage and disengage said
sprocket members.

7. In a calculator having .a plurality of mov-
able :perforated tapes, the combination compris-
ing a.frame, a drive shaft -carried thereby, a
plurality of tape driving members, a spring biased
brake -interposed between each driving member
and said frame, a reciprocable sleeve mounted on
said shaft for disengaging one brake at a time
from its associated -driving member, said sleeve
having-a plurality of spaced apart stop members,
said sleeve in one position being out of engage-
ment with either brake, a plurality of clutch
members mounted adjacent said shaft for driving
said driving members, each clutch member hav-
ing-a biasing spring and a collar, said collar being
arranged to engage a stop member to actuate
said sleeve whenever said collar moves in eXcess
of .a predetermined amount, and a shifting lever
for engaging said collars to cause said clutches
to engage and disengage said driving members.

8. In g calculator having a plurality of movable
perforated tapes, the combination comprising a
frame, a drive shaft carried thereby, a plurality
of tape driving members arranged. in axial aligh-
ment on said shaft, a spring biased brake inter-
posed between each driving member and said
frame, a reciprocable sleeve mounted on said
shaft for disengaging one Dbrake at a time from
its associated driving member, said sleeve having
a plurality of spaced apart notched stop members,
said sleeve normally being out of engagement
with one-of said brakes and being capable of being
moved transitionally out of engagement with both
of said brakes, a plurality of clutch members
mounted co-axially relative to said shaft for driv-
ing said -driving members, each clutch member
having & spring and a collar, said collar-being
arranged to engage .said notched stop of said
sleeve whenever said collar moves in excess of a
predetermined amount, and a shifting lever for
engaging -said collars to cause -said clutches to
disengage and engage sald driving members.

FREDERIC TELLANDER, Jg.
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