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T 0 all whom it may concern: | |
“Be1t known that I, Jupan L. LEevin, a citi-

- zen of the United States of America, residing

IC .
- Improvements in adding or

at Detroit, in the county of Wayne and State

of M.chigan, have invented certain new and

useful Improvements in Calculating - Ma-
chines; of which the following

companyng-drawings. _ o
This invent.on relates to new and useful

- chunes; and its object is to provide a machine

L5

20

25

- prov.de means for locking the parts, so that |

. senting a higher denomination only.
A further object of the-invention is to pro- |

30

hav.ing the mechanism and keys so arranged
as to greatly fac.l.tate the operat on of the ma-
chine and so that the liab:lity of making mis-

- takes is reduced to the minimum, the parts

being so constructed as to make a vVery sim-

ple, compact, and efficient device capable-of |
performing both addition and subtraction. |-

It 1s also an object of the invention to pro--
vide a pos:tive lock to prevent error due to
pping of the parts in transmatting mo-

the sli
tion, and which lock is’ operated by . the

movement of the operating-key to permit in-

dependent movement of the parts and to

theoFer&tion of any key will turn the indica-
tor of that key and those of the keys repre-

vide the same w.th the advantages of the par-

t.cular construction, arrangement, and com-

- bmation, of parts and certain other new and

35

w0
~on the Line v v of Fig:

45

‘panying drawings, in which-—

bodying the

useful features, all as hereinafter more fully

described, reference being had to the accoIm-
Figure 1 is a plan view of a machine em-
nvent.on; Fig. 2, a longitudinal
Vertic&fsection of the same on the line z z of
Fig. 1; Fig. 3, a transverse vertical section
1;and Fig. 4 is a detail
showing a portion of the motion-transmitting
mechanism in elevation with parts broken
away. e

- As shown in the drawings, 1 is any suitable

supporting-casing across which extends a se-

r.es of shafts' 2  supported at their ends in

openings in the side plates of the frame to

- turn freely, and secured to each shaft ad)a-

cent to the forward side of the casing is an

‘ndicator wheel or drum 3, provided with

~numbers or digits from ‘“0” to. 9.7 1nclu-

55

sive, on its periphery. Guide-bars 5 extend
long_tudinally of the casing at the top and

near the bottom thereof, an each (s provided |

F with a series

forming the operating-keys 6. _
~each shaft 2 opposite each key is a pinion 7, 60

1S a specifica-
tion, reference being had there;n to the ac- H
1 o ‘said rack-bar being attached at its end
-to the key by links 9, which are pivotally at-

calculating ma- | tached at their ends to the sides of the key-rod

&, S¢ of'.squared-:dpenings' to .'r_e(':e,iv_e
vertically - extending squared rods havin
buttons or heads on their upper ends -ang

and to engage the pinion to “turn the shaft

Secured on

1n one direction upon the downward move-

ment of“the key a rack-bar 8 is 1prm;rided,

ower end

and rack-bar, and at its upper end is pivotally

‘attached thereto by the links 10, which are

pivoted to the rack-bar at one end and inter-

mediate the.r ends to the sides of the key-rod,
the opposite ends of said links proj ecting be-
ond the key-rod, where they are connected
yap

below. - Projecting outward from each key-

'__7<j, -

in to which one end of a coiled spring
11 1s attached, the opposite end of said Spring
be:ng secured to the key-rod some distance

rod 1s a pin 12 in such a position that when

the links are in a horizontal

of the rack-bars will engage the pins, which

thus form stops for the racks against which

sald racks are normally held by the S})rings
11.  When a key is-depressed to turn th

bar being held away from the key and in en-

. al position holding
the racks away from the keys the upper ends _
! 8o

e ad-
~ | 1acent shaft and its indicator-wheel, the rack-

gagement with the stop-pin will engage the

pinion and turn the same; but when said key

Is released and raised by the coiled spring 13,

attached at one end to the guide-bar 5 and at

1ts opposite end to the lower end of the key-
bar, the rack will be swung on its links by its

o

engagement with the pinion downward and
toward the key against the action of the

spr.ng 11 sufficiently to

and not turn the same.
There are two rows of operating-keys, each

slip by the pinion

to so turn the shaft in opposite directions

bent twice at right &ngles extending across
beneath the lower gui

which the other rack is supported. o
Secured to and resting upon the lower

_ e-bar and wvertically -
‘upward. at the opposite side of the shaft to
support’its rack 1in engagement with its pin-
lon at the side of the shaft opposite thatat

95

~shaft having two keys, one to turn the shaft
‘1n ong direction to perform the operation of -
addition and the other to turn the same in
the opposite direction to subtract. In order 1co
~and 1n order that the keys may be placed in:
lime with each other, one of the key-rods is

! 05"

110




10

20

25

30

“1ng-keys.

35

40

atmoe-keys.

23

guide-bars 5, between the two rows of keys,
is & stop-plate 14, and projecting inward over
this plate from the lower end of each rack-bar
is a lug 15 to engage the plate and limit the
downward movement of the rack and key,
the parts being so proportioned that the full

“movement of the key will turn the indicator-

wheel nine spaces or figures. Supported

upon this stop-plate are eight superimposed |

longitudinally-movable stop-plates 16, each
provided with a notch 17 opposite each lug
15 on the rack-bars to permit the lug to pass
and normally held with their notches in the
paths of the lugs by springs 18, attached to
one end of the plates.” The plates are limited
in their movement by being slotted longitu-
dinally to receive bolts 19, extending ver-
tically upward from the stop-plate 14, and to

|

move sald plates lorgitucinally against the

action of saia spriigs 18 bell-crank levers 20
are pivoted on ti.e frame anc attache.. to the
ends of the plates opposite those to which the
springs are s€curea. A series of vertically-
movable keys 21 (eight in number) are guicec
in operir.gs in suitable brackets secured to
the enc of the frame, and on these keys are
rigid arms 22, pivotally attached to the out-
wardly-extending arms of the bell-crank le-
vers. In adding a cértain number the digits
of that number are indicated by pressing the
keys 21 and the valueof each cigit or 1ts po-
sition 1 the number by pressing the operat-
As, for instance, suppose the num-
ber is fifteen dollars and twenty-five cents.
The operator would first press the digit-
key marked ‘“1.””  This would by means of
the bell-crank connection move the first stop-
plate 16 longitudinally, throwing its notches
out of the path of the lugs 15 on the rack-bars,
and thus himiting the movement of the rack-
bars, so that the indicating-wheels could be
turned but one space or number by the oper-
The fourth operating-key from
the right-hand end of the machine, or the key
representing the téns place of the whole nun-
ber or dollars, would then be pressed, turning
its indicating-wheel one space, and when re-
[eased said key would be raised by 1ts spring,
the stop-plate also being moved to its normal
position by the spring 18 upon the release of
the digit-key. The operator next would
press the digit-key marked ‘5" and then the

~ operating-key representing units place, turn-

N
(L

60

ing the indicating-wheel of said operating-
key five spaces. The cents of the number
would then be added in a hke manner by
pressing the kev marked 2,7’ then the second
or “‘tens’” operating-key marked ‘‘Cents,”
and the last digit of the number would be
added by pressing key 577 and the first op-
erating-key. -

To transmit motion from one shaft to an-

‘other, so that one revolution of one indicator-

wheel representing digits of a certain value

will turn the wheel representing those of the |

815,542

next highest value one spuce, a driving-disk
23, having one tooth 24 on its periphery, 1s
secured on each shaft to turn therewith, and
aratchet-wheel 25, having ten teeth,1s formex
integral with said disk or secured to the shaft
at one side of the same.
having ten scallops or concaves In 1ts pe-
riphery to fit the periphery of the disk 23 on
the next adjacent shaft, is also mounted
upon each shaft to turn freely thereon, and
cut in the edge of said disk at each meeting-
oint of the scallops is a notch 27, adapted to
Ee engaged by the tooth 24 of the said adja-
cent (liST{, sald disk being cut away slightl
at each side of the tooth to permit the shoul-
ders at each side of each notch to pass as said
scalloped disk is turned. Motion thus re-
ceived from the adjacent shaft is transmitted

by the scalloped uisk to its shaft by a pawl

28, pivoted on said disk and normally held in
ergagement with the ratchet 25 by a spring
29, said pawl also serving to center the fixed
disk 23 relative to the scalloped disk when
the fixed «isk is turned by its shaft, the scal-
loped «isk being prevented from turning by
the engagement of one of its scallops with
the periphery of the fixed or «riving aisk on
the adjacent shaft. While the driving-disk
may always turn the scalloped disk which 1t
engages, said scalloped disk 1salways prevent-
ed from turning the driving-disk by the en-
oagement of one of its scallops with the pe-
riphery of the driving-disk and also by the en-

gagement of the shoulder at one side of its

notch with the end of the tooth of the ariv-
ing-disk when said disk is stopped with said
tooth engaging one of the notches, as shown
in Kig. 4.

A flanged sleeve 30 on each shaft 1s pro-
vided with a flange at one end carrying a pin
31, engaging an opening through the adja-
cent scalloped disk and adapted to project
through said disk into an opening therefor in
the pawl 28 on the opposite side of the disk.
The pawl is rigidly held by the pin in engage-
ment with a notch of the ratchet, and thus
the scalloped disk is locked thereby to the
driving - disk on the same shaft. The sleeve
by reason of the engagement of its pin with
the hole in the disk turns with said disk and

to disengage the pin from the pawl to release

the same 1s adapted to move longitudinally
of the shaft a short distance, but not far
enough to disengage the pin from the disk.
To so move the sleeves, operating-bars 32 are
supported at one end by the lower guide-bars

5, one adjacent to each palr of operating-

keys, and at their opposite ends are provided
with bearing ends extending through open-
ings in the rear side wall or plate of the sup-
Eorting—frame. Upwardly - extending arms

aving forked ends 33 are fixed on said bars
to engage grooves 34 in the sleeves and move
the same upon the movement of the bars, and

A driven disk 26,

70
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on each operating-bar are laterally-extend- 1:0



- the lower end o

ing lugs 35, ada
each key-bar, said lugs be-

ing normally held in engagement with said

key-bars by flat:

outer side of the plate of the frame and en-

S
p

‘gaging the ends of the operating-bars project-

ing therethrough, thus forcing the said bars

~ endwise and moving the sleeves longitudi-

“pally of their shafts to hold the pins engaged

I0

with the pawls. The notches 36 are formed

with an inclined side extending inward from

the face of the key-bar and downward, so that

when the keys are in their normal raised po-

- sition with the lugs on the operating - bars

1S

- the operating-bar longitudinally against the

1s' depressed

within said notches and a kegr ls depr
the lug forces

the incline engaging the side o

- action of the spring 37, and thus withdraws

20

25

- termining the _ f
niining the value of each digit or its place in |

30

the pin 31 from the pawl, unlocking the scal-.

loped disk from the driving-disk on that
shaft and permitting the said driving-disk
to be turned by said movement of the key
indepéndently of the said scalloped disk. In
F1g. 3 one of the keys is shown depressed to

illustrate this operation.

By providiﬁgltwo sets of keys, one fof de-
digits and the other for deter-

the number and also to operate the mechan-
1sm, ‘the speed of operation is greatly in-

‘creased and liability of mistakes lessened, as

the keys are operated in the same order in

‘which the person would call or write the num-

35

~ stationary and the operating parts carried by

40

“what I elaim is—

45

- shafts for transmitting motion from one to

ber. Thusin writing orspeaking ‘4,000’ the
digit *“4’’ is expressed first and then itsvalue

or f)lacé in the number.

nstead of journaling the shafts 2 in the

casing 1t 1s.obvious that they might be made

a Sleeve-on the shaft. -

Having thus fully described my invention,

1. In a calculating-machine, the combina-
tion of a series of indicators mounted on
shafts journaled in the casing and provided
with numbered spaces, means carried by the

~ the other of said indicators, two series of ver-

30

tically-movable operating-keys to turn the

indicators in opposite directions, a series of

- keys each representing a digit, a series of su-
‘perposed sliding plates supported in the cas--

- 1ng adjacent to the operating-keys and at-
tached to the digit-keys to be mioved thereb

55

of the operating-keys and means for return-

to correspondingly limit the movement of all

- 1ng said plates. -

2. In a calculating-machine, the combina-

- tion with a casing, of a seriesof shafts mount-

~ pinion on each shaft, means for transmitting
“motion from one to the other of said shafts, a

ed 1n said casing, an indicatoer on each shaft,a.

 series of operating-keys, rack-bars connected

65

. 10 sal

keys to engage the pinions and turn

5>rings 37, secured to the

B3 U % 70 R

sy

ted to engage a notch 36 in | nally-movable pla,té,s hﬁvingnﬁ';thches_oppqsite S
the rack-bars to allow the same to pass there-

through, and a series of digit-keys connected

to sald plates to move the same longitudi-
* 3. In a calculating-machine, the combina-
‘tion with a casing, of a series of shafts mount-
ed on said casing, indicators on said shafts,

nally.

means connecting said shafts to transmit mo-
tion from one to the other, pinions on said
shafts, rack-bars to engage the pinions, a se-
ries of vertically-movable key-bars, links piv-

1 oted to sald key-bars and to the racks, stops
to limit the movement in one direction of the
8o
normally hold the racks against the s_togg_._ -
Ina~

racks relative to the key-bars, and springs to

4. In a calculating-machine, the com

vy

tion with a casing, of a series of shafts mount-

ed on sald casing, a series of indicating-

wheels on said shafts, means for transmitting

motion from one shaft to another, pinions

on sald shafts, a series of vertically-movable

key-bars, racks extending parallel to the key-

bars, links pivoted at one end to the key-bars -
and at their opposite ends to the racks, stop~

pins on the key-bars to engage the ends of the
racks when the links are extended at right

es to the key-bar, and springs to nor-

ang,
ma%ly hold the racks against the stop-pins.
5. In a caleulating-machine, the eombina-

tion with a casing, of a series of shafts sup-

ported by the casing, indicator - wheels on

 from one shaft to another, pinions on the

shafts, rack-bars for said pinions, a series of

90

95

sald shafts, means for transmitting motion

100

key-bars each vertically supported by the

casing at a short distance from each pinion,

hinks pivoted intermediate their ends to the
key-bars and connected at one end and pivot-

ally attached to the upper ends of the racks
at their opposite ends with a space between

‘the racks and bars, links pivoted at their ends

105

to the key-bars and to the lower ends of the -
racks, stop-pins on the key-bars to engage the

upper ends of the racks when the links are in
horizontal position, and springs attached at

one end to the connected ends of the upper

links and at their opposite ends to the key-
bars. R ' '

6. In a-calﬁul&ﬁngémachine, the combina-
tion with a series of shafts and meansfor turn-

ing the same; of a loose and a fixed disk on

-each shaft the loose disk on one shaft being

-adapted to receive motion from the fixed

disk on the next adjacent shaft to the right,
and means for locking the loose to the fixed

11O

115

120

disk on each shaft, moved by the operation

nect the same. - o o
7. In a calculating-machine, the combina-

of the means for turning the shaft, to disc_on— N

_ 128
tion with a series of shaftsand means for turn-

ing the same; of a loose disk on. each shaft

provided with a series of notches in its pe-
riphery, a disk fixed on each shaft adjacent

the shafts, a series of superimposed longitudi- | to the loose disk and provided with a tooth,

130




4 815,549

said disks being_ SO afranged that the fixed | of the fixed disk on the adjacent shaft, and

10O
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disk on each shaft Willieng&%e and turn the
loose disk on the adjacent shaft at the left,
and means for normally locking the loose

disk on each shaft to the fixed disk thereon

to transmit motion thereto, and adapted to
be actuated by the movement of the means
for turning the shafts, to unlock the loose
disk on the shaft. | -

8. In a cedculating-machine, the combina-
tion with a series of shafts and meansfor turn-
ing the same; of a disk fixed on each shaft, a
tooth on each fixed disk, a loose disk on each
shaft provided with scallops in its periphery
to fit the periphery of the fixed disk on the
adjacent shaft and notches at the meeting-
points of the scallops to receive the tooth on
said fixed disk, a ratchet-and-pawl connec-
tion between said fixed and loose disks on
each shaft and means for locking the loose
disk on each shaft to the fixed disk thereon.

9. In a calculating-machine, the combina-
tion with a series of shafts, indicators on said
shafts and means for turning said shafts; of a
disk fixed on each shaft, a tooth on each fixed
disk, a loose disk on each shaft having

‘notches in its periphery to receive the tooth

on the fixed disk on the adjacent shaft to the
richt, a fixed ratchet on each shaft between
the disks thereon, a pawl pivoted to each
loose disk, a movable pin carried by each
loose disk to engage and hold the pawl in en-
cagement with the ratchet, and means for
moving the pins to release the pawls, actu-
ated by the means for turning the shafts.

10. In a calculating-machine, the combi-
nation with a supporting-casing, of a series of
shafts mounted on said casing, an indicator
on each shaft, vertically - movable keys
cuided on the casing, means for turning the

shafts carried by the keys, a disk fixed on

each shaft, a tooth on each fixed disk, a loose
disk on each shaft having a series of scallops
in its periphery and notches at the meeting-
points of the scallops, a fixed ratchet between
said disks on each shaft, a pawl pivoted to
each loose disk to engage the ratchet, a sleeve
on each shaft, a pin carried by each sleeve

and adapted to project through an opening

in the loose disks and engage the pawls to

lock the same in engagement with theirratch-
ets, operating-bars supported by the casing
and engaging sald sleeves to move the same
by the movement of said keys. = |

11. In a calculating-machine, the combai-
nation with a supporting-casing, of a series of
shafts mounted on said casing, an indicator

on each shaft, vertically-movable key - bars.

cuided in the casing and each provided with
an incline at its lower end, pimions secured on
the shafts, racks carried by the key-bars to
engage and turn the pinions, a disk fixed on
each shaft provided with a tooth on its pe-

riphery, a loose disk on each shaft having

i disks on eac

provided with notches at the meeting-points
of said scallops, a fixed ratchet between the
shaft, a pawl on each loose
disk, a sieeve on each shaft having a groove,
a pin carried by each sleeve adapted to pro-

~ject through an opening in the loose disk and

engage the pawl, operating-bars extending
beneath each shaft and supported on the cas-
ing in engagement with the inclines on the
key-bars, a fork carried by each operating-
bar to engage the grooves in the sleeves, and
springs engaging the bars to hold the same in
contact with the inelines. o |
12. In a calculating-machine, the combi-
nation with a supporting-casing, of a series of
shafts mounted on said casing, an indicator-
wheel secured on each shaft, pinions secured
to each shaft, supporting-bars on the casing

near.the top and bottom thereof and pro-

vided with guide-openings, two parallel rows
of key-bars guided vertically in said open-

ings, springs to hold said key-bars in their

raised positions, rack-bars to engage the pin-
ions, links pivotally attached to the key-bars
and to the racks to support the racks, a stop-

pin on each key-bar to engage the racks,

‘springs to normally hold the.racks i1 engage-

ment with the stops, laterally-extending lugs
on the lower ends of the racks, a series of su-
perimposed longitudinally - movable plates
supported on the lower gurde-bars between
the rows of operating key-bars and provided
with notches opposite the lugs on tﬁe racks,
bell-cranks pivoted on the frame and attached
to one end of said plates, springs attached to
the opposite ends of said plates, a series of
digit—ﬁeys to turn the beﬁ) - cranks, a disk
fixed on each shaft and having a tooth, a

loose disk on each shaft having scallops and’

notches in its periphery, a ratchet-wheel on

70

75

30

90

95

100

105

each shaft between the disks, a pawl on each

loose disk to engage the ratchet, means for
engaging and locking the pawl, a sleeve on
each shaft carrying said means, and operat-
ing-bars engaging and moved by the inclines
on the key-bars to move said sleeves.

13. In a caltulating-machine, the combi-

110

nation with a supporting-casing, of a series of

shafts in said casing, indicator-wheels and
pinions carried by said shafts, vertically-
guided key-bars in said casing, springs to
hold said key-bars in their normal position,
rack-bars to engage said pinions, links to piv-
otally support the racks upon the key-bars, a
stop on each key-bar to engage the racks,

means for normally holding the racks in en-

gagement with the stops, lugs on the racks, a
series of superimposed movable plates sup-
ported on the casing provided with notches
adapted to register with the lugs on the racks,
levers attached to one end of said plates,
springs attached to said plates, a series of
digit-keys to rock the levers, a fast and a

JI5

120

125

scallops in its periphery to fit the periphery | loose disk on each shaft adapted to respec- 1:0
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tively codperate with the loose and fast disks
of the adjacent shafts, a ratchet-wheel on

~ each shaft, a pawl on each loose disk to en-

gage the ratchet, a sleeve on each shaft,

means for engaging and locking the pawl car- |

" ried by said sleeve and operating-bars moved
by the key-bars for actuating said means.

In testimony whereof I affix my signatuie
in presence of two witnesses. -

- JUDAH L. LEVIN,

‘Witnesses: ~
- JACOB LEVIN,
Orto F. BARTHEL.




	Drawings
	Front Page
	Specification
	Claims

