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No. 765.774.

UNITED STATES

Patented July 26, 1904,

PATENT OFFICE.

HYMAN ELI GOLDBERG, OF CHICAGO, TLLINOIS.

CALCULATING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 765,774, dated July 26, 1904.

Application filed -October 1, 1900, Serial No. 31,666.

(No model,)

Lo all whom it may concern:

Be it known that I, Hymanx Err GoLDBERG,
a citizen of the Umted States, residing in the
city of Chicago, county of Cook State of I1li-
nois, have mvented anew and useful Calculat-
Ing -Machme, of which the followingis a speci-
hcatlon -

My invention relates to calculating - ma-
chines in which arithmetical operations are ac-

complished mechanically; and the objects in

general of my invention are, first, to provide
amachine operated by but ten figure-keys and
of such construction that when a number is to

be set the keys are struck in the order in

which a number is commonly read-—that is,
highest figure first, units last—-said machine
automatma,lly &deSt]IlU' 1tself to the number
ot figures in the number to be set; second, to
eliminate both gravity and inertia as factors

in the operation of the machine; third, to

eliminate as far as possible the use of springs
in the machine and to employ in their stead
positive-acting locking and interlocking de-

vices; fourth, to provide a machine which in

adding shall show or indicate the number set
before the same is actually added, which in
case a number 1s by mistake incorrectly set
may afford opportunity for erasing the incor-
rect number without affecting the total pre-
viously obtained, which shall at all times show
the total, and which shall at all times show a
printed list of the numbers added.

The elements of the machine which more

particularly embody my invention are, first,
the tappets and tappet-actuating hfunmels
second, the indicators and 1nd1cator -carriage,
togo ethel with the setting-wheel and carriage-
escapement; third, the devices for locking and
erasing or resettino’ the indicators; fourth, the
registers and thelr mountings in the 10(3111110

- frame; fifth, the register- lockmﬂ mechamsm

45

sixth, ‘the fens storing and carrying mechan-
ism and the actuating devices thereof.
Claims to the registering mechanism are
contained 1n a separate application for Letters
Patent filed by me in the United States Pat-
ent Office on the 25th day of October, 1902,

Serial No. 128,716.
T ‘Lccomph_sh my objects by the mechanism

illustrated in the accompanymo drawmos in
which—

Figures 1 and 2 are side and plan views, re-
speotwely, showing the chief parts of the ma-
chine in thelr proper relative positions. Flo
1 1s in section taken on the line 1 1, Fig. 2.
Figs. 3 and 4 are side views of the tappets s and
tappet-actuating hammers, illustrating the op-
eration of the same. TWigs. 5 and 6 are side
and plan views, lespectlvely, of the setting-

wheel mounted upon the tappet-axle, the tclr]_)“
pets, the hammers, the keys, and the carriage-

shifting yoke and lever-arm. Figs. 7 and 8
are mde and plan views, 1eSpectwely of the
indicators and erasing or resetting mechan-
1sm, Fig. 7 being in section talken on the line
77, Flﬁ’ 8. FIU’S 9 and 10 are side and plan
vViews, respeetlvely, of the indicator carriage
and escapement, Fig. 9 being in section taken
on the line 9 9, Fig. 10. Fw' 11 1saside vie w
of a portion ot a tappet—actuatmﬂ hammer.

Fig. 12 1s a view In perspective of a tappet.

Flos 13 and 14 are views of a tappet, show-
Ing, respectively, the side and the edge there-
of. Iigs. 15,16, and 17 show the component
parts of the tens-storing wheel, Fig. 15 show-
ing the teeth for engaﬂement alter n‘Ltel v with

the register and with the tens-carrying disk.

Fig. 16 shows the elongated tooth for engage-
ment alternately with “the - ens-carrying disk
and the next higher register, and Fig. 17
shows the cam for. oper atmcf the egister 10611'
ing lever. Fig. 18 is a side view of the com-
plete tens-storing wheel, the components parts
whereof are shown in Kigs. 15, 16, and 17.

Figs. 19 and 20 are side and plan views, re-
Spectwely of the carriage-resetting mech.m-

‘1sm and adjunects ther eot Kio. 20 bema partly

In section on the line r‘3’0 20, Kig. 9. Said
figures also show a portion ot the indicators,
the indicator-locking bar, and the fmtuatmo
device of the latter. Tig. 21 is a detail view
of one of the carriage- lecsettino arms, the
view being taken in the dir ection of the ar-
row, Kig. 19. Fig. 22 1s a side view of the
registers and ot the 100111110‘ frame wherein
sald registers are mounted. TFig. 23isa plan
view showmﬂ" the registers fmd a portion of
the rocking “Frame. Fig. 24 is a plan view
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showing a portion of the arm whereby the
rocking frame 1s actuated, said figure also in-

dicating the mechanism for operating said
arm. KFig. 25 1s a side view iIn detail show-
ing the register-locking lever and -adjacent
parts. Kig. 26 1s a side. view of certain of
the gears connecting the tens-carrying axle
with the operating-axle. Tigs. 27, 28, and
29 are cetall views showing the construction
of the ratchet-escapement on the indicator-
carriage. Kig. 30 1s a detail view 1n plan,
and Fig. 31 is a detail view from the side,
showing the relative positions of the registers,
tens-storing wheels, and tens—canymﬁ‘ disks.

Figs. 32, 33 34, and 35 are diagrammatic

Views showmo the operation of the tens stor-
ing and carrying mechanism. Figs. 36 and

37 are diagrammatic views, drawn to an in-
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-cams, and related parts.

and *

creased scale, indicating suitable relative pro-
portions of the tens-storing wheel and related
parts. Fig. 38 is a detail view of a portion
of the rochmﬂ' frame, showing the operation
of the IOCLIHO‘*IE‘,VGIS Fig. 89 is a detail view
of the cam “and arm Whereby the rocking
frame 1s operated. Fig. 40 is a detall view

of the cam whereby the carriage-resetting

mechanism 1s operated. Fig. 41 18 a detail
view of the cam for operating the indicator-
locking bar. Fig. 42 is a detail view of the
cam and lever whereby the erasing-bar 1s op-
erated. Fig. 43isa plan view in detail show-
Ing a portion of the operating-axle, operating-

side and plan views, respectively, of the gears
connecting the tens-carrying axle with the
operating-axle. Figs. 46 and 47 are side and
plan views, respectively, showing the operat-
ing-axle, clutch, and mechanism for setting
and releasing the same. TFig. 48 is a detail
view in plan, showing the means for prevent-
ing the sliding of the operating-sleeve longi-
tudinally upon the operating-axle. |

‘Similar letters refer to similar parts through-
out the several views.

For convenience of description the parts of
the machine Will be grouped under the fol-
lowinﬁ' heads: ""The number-setting part,”

““The indicator s,” mcludmO’ the indicator car-
riage and esca,pement ‘The erasing or reset-
tincv mechanism,” “‘ The rwisters,” including
the remster—supportmw frame and achuncts
"The tens-carrying mechanism.”

The number-setting part.—The keys are
ten 1n number and are supported upon the
key-fulerum 2 in such a manner as to rotate
freely ther eon. Said Leys are provided with
the usual finger-pieces 3, which bear upon
thelr exposed faces the character from ** 07

**9,” indicating the value of the key. The
keys 1 are also 'provided with the Segmental

portion or hammers 4, the curved faces where-
of are concentric with the key-fulerum 2.
The faces of the hammers 4 are of special con-
struction and will be deseribed in connection
Wlth the tappets 5. |

Figs. 44 and 45 are

|

P

765,774

The tappet-axle 6 is revoluble, but has a

fixed position in the machine, being located a

slight distance beyond the path of the faces
of the hammers 4. The tappets 5, above men-
tioned, are rigidly secured to said axle 6 and
are so constructed that when in position upon
said axle the concave segmental faces of said
tappets may lie in the path of and malke con-
tact with the curved faces of said hammers 4.
Said tappets extend in both directions from
sald axle 6, the purpose thereof being herein-
after pointed out. The object of the said
hammers and tappets 1s to impart a definite
amount of rotation to the tappet-axle 6, and
the final position of any tappet when enﬁ'ao'ed
with 1ts hammer 1s the position 1n which the
curved faces of said hammer and tappet are

70

75

in contact and concentric with the key-ful-

| erum 2. The operation of said hammers and

tappets 1s 1llustrated 1n Kigs. 3 and 4. Re-
ferring to Fig. 3, 1t will be seen that when
the forward portion 7 of the hammer 4 ap-
proaches the tappet 6 said forward portion
will strike the portion 8 of said tappet which
lies within the circle described by the face of
said hammer. The continued travel of said

hammer causes the tappet to rotate until the
“tear portion 9 of said tappet comes into con-

tact with the rear portion 10 of said hammer,
as shown in Fig. 4, the motion of said tappet
being thereby arrested. By this means the
danger of too great rotation of the tappet 1s
ehmlnated and the tappet 18 posﬂawely locked
in its proper position.

In order that the forward portion 7 of the
hammer may not interfere with the rear por-

“tion 9 of the tappet upon occasions when said

tappet 1s rotated by the axle consequent upon
the operation of any of the other keys, said

“portions 7 and 9 are offset or cut away in the

manner shown in Figs. 11 to 14, inclusive.
Said tappets and hammers are so constructed
that the forward portion 7 of the hammer
does not come opposite to the rear portion 9
of the tappet, thereby allowing said portions
7 and 9 to pass by each other and permitting
sald tappet to freely rotate, even though the
portion 7 of said hammer 1s as near to the

“axle 6 as is the portion 9 of said tappet. The
‘portions 7 and 10 of said hammer, however,

come opposite to the portions 8 and 9, respec-
tively, of said tappet, so that when the ham-
mer 1s in approximate juxtaposition to said
tappet the rotation of the latter in either di-
rection will be pr evented

35

0o

100

I0§

110

115

120

The setting-wheel 11 1s lloldly secured to -

the axle 6, so that the rotation of the tappets
is transmitted to said setting-wheel, and said
setting-wheel is provided with teeth for en-
gaging and causing the rotation of the corre-
spondingly - toothed indicators 12 12. The
tappets 4 are set at different angles upon the
axle 6, corresponding to the value of the key
by which any given tappet is operated. For

125

example, the tappet operated by key No. 9 ro- 130
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“tates the indicator through an angle nine times
~as great as does key No. 1.

The zero-tappet
1S S0 set as to impart no rotation to the indi-

- cator, but locks the axle 6, while causing the

10

20

25

shifting of the indicator-carriage, as herein-
after described.

The key-hammers 5 cause the axle 6 to ro-
tate 1n only one direction, and the returning
of said axle to its 1nitial position i1s accom-
plished by the returning-lever 13 operating
upon the returning-tappet 14. Said tappet
14 1s similar in construction and operation to
the tappets 5, except that its effect upon the
axle 6 is torotate the same in a reverse direc-
tion. The returning-lever 13 is also similar
in construction and operation to the keys 1,
except that it 1s rigidly secured to and oper-

ated by the bar 2, which forms the key-ful-

crum.

- The hammer 15 of the 1eturmno‘-lever ap-
proaches its tappet 14 1n a direction opposite
to the direction of approach of the hammers
4 to thelr tappets 5. The parts are so con-

structed and assembled that when the keys 1

approach sald tappets 5 the lever 13 recedes

~from and releases the tappet 14, thereby per-

30

35

mitting the rotation of the axle 6.

It is necessary that the axle 6 and setting-

wheel 11 return to their initial position after
each character 1s set up—that is, after the op-
eration of each and every one of the keys 1.

This returning of the axle 6 is accomplished
by means of a yoke, which consists of the
yoke-bar 16, carried at the extremities of the
yoke-arms 17 17. Said arms are rigidly se-
cured to the fulerum-bar 2, and the yoke-bar
16 extends transversely to the keys 1 in prox-
imity thereto in such a manner that the mo-

~ tion of any one of said keys in a direction to

40
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50

remain in their initial position.

operate the tappets 5 will move said bar 16
and cause the rotation of said fulerum-bar 2.

As the yoke-bar 16 and figure-keys 1 are piv-
oted upon the same axis, there will be no slid-

Ing action of said bar upon said keys, friction
between the parts bemﬁ' ther ‘eby substantially
eliminated.

A spring 18 1s attached to each one of the.

keys 1, so that said keys tend to assume and
A spring 19
1s also attached to one or both of the yoke-

arms 17, so as to cause the yoke to return to

55
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its 1nitial position, thereby causing the re-
turning-lever 13 to actuate the returning-tap-
pet 14 and bring the setting-wheel 11 back to
the initial position thereof. Said springs 18
and 19 are also attached to the bars 18* and
19%, respectively, which latter are fixed at
their extr emities in the frame or casing of the
machine.

T'he ndeicators and. related parts. ts.—The
fixed shaft 20 extends in a direction parallel
to the axle 6 and fulerum-bar 2 and forms a
support for the indicators 12. Said indi-

cators are loosely mounted, so as to be rev-
oluble independently of each other upon the

is marked the figures

forming the figures

3

sleeve 21 of the indicator-carriage, as best
shown 1n Figs. 7, 8, 9, 10, 19, and 20. The

indicators consist of disks or wheels having .

a portion of their peripheries toothed, so as
to engage with the teeth of the setting-wheel
11. Inthe preferred form of indicator the pe-
riphery is divided into portions, one of which
i1s the toothed portion extendinge through

a slight amount more than one-half the cir-

cumference of the disk. This toothed por-

tion 1s cut away, so that the face or width of™

the teeth 1s slightly less than half the width
of the indicator, while the face or width of
the teeth of the setting-wheel 11 1s approxi-
mately equal .to the width of -the indicator-
teeth. By this construction when the indi-
cators are translated—that is, shifted later-
ally—the setting-wheel 11 may become un-

‘meshed from an indicator and occupy a posi-

tion between two adjacent indicators without
Interference with the same. The remainder

of the periphery of the disk is equally di-
vided into two portions, upon one of which
0” to "9 forindicat-
ing to the operator the ficure set up. The
last portion of the dlsh 1S pr 0V1ded with type
“0” to *°9,” which are
adapted to_print upon paper in any suitable
manner. A form of printing device is indi-
cated in Fig. 1 of the drawings, wherein 292
represents a roll of paper which 1s led over

the type above mentioned and pressed upon

the proper type-figure at the proper time by
means of a pressing device 23.

The indicators 12 are subject to two mo-
tions—one of rotation,due to the setting-wheel

11, and the other of translation, due to the lat-

eral shifting of the carriage. Itisthe trans-
lation of the carriage consequent upon the
action of the escapement that brings the in-
dicators successively into engagement with
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105

the setting-wheel 11 and gives the place value

to the figures set up.
The mdmator -carriage consists of thesleeve
21, shiftable 10n0‘1tudm%lly upon the shaft 20,

- above' mentioned, and has the side arms

24 24, which extend 1n the same direction
trom said sleeve and are located at such a
distance apart as to hold the indicators 12 in
close proximity to each other without pre-
venting the free and independent rotation of
sald indicators. In order to prevent the ro-
tation ot the indicator-carriage about the
shaft 20, the outer extremities of said side

arms 24 are constructed to slide upon the

fixed guide-bar 25. 1t is important that the
rotation of the indicators 12 be confined
within definite limits, and as a suitable means
of limiting such a rotation the saild indicators
are provided with an ‘L})eltum 26, as best
shown in Figs. 1 and 7. The fixed guide-har
25. extends th1 ouch said apertures 26 and

serves as a stop 101_ said indicators when

the portions 27 and 28 at the upper and
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lower extremities, respectively, of said aper- 130
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tures are rotated into contfmt with said bar.
Th2 translation of the carr ncre is effected by
means of the spiral compression-spring 24%,
which encircles the guide-bar 25 and abuts ab
one extremity against the side framework or
casing of the machine and at the other against

the adjacent one of the side arms 24 of the

indicator-carriage, thus tending to move said
carrlage toward the left—that is, in the di-
rection of the arrows, Figs. 10 a,nd 20. 'The
movement of the carriage toward the left is
permitted at the proper times by the opera-
tion of the carriage-escapement. which con-
sists of the ratchet 29, held by the pawl or
pallet 30. Said ratchet 29 is rigidly secured
to the indicator-carr 1‘10’8 and is provided with
teeth 31, as shown iIn “detail in Figs. 27, 28,
and 29. The working faces of said teeth are
set, toward the left, or in the direction of the
travel of the carriage, while said pawl 30 is
provided with two teeth 32, whose working
faces are opposed to the faces of said ratchet-
teeth 31. Said pawl-teeth are located in dif-
terent planes one above the other and at such
a clistance apart in a horizontal direction that
when sald pawl 1s rotated in one direction
about the shatt 33 one of said pawl-teeth is
released from the contiguous ratchet-tooth 31,
permitting the ratchet to escape the detain-
Ing -tooth of the pawl. The rotation of the
pawl, however, causes the second one of the
pawl-teeth 32 to engage one of the ratchet-
teeth 31 after the ratchet 29 has moved a
half-step toward the left—that is to say, a dis-
tance equal to halt the distance between the

- ratchet-teeth 31.
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ing, wherein 37 1'eprese;nts _
one extremity whereof 1s rigidly secured to
‘sa1d rock-shaft.

In order to permit the return of the car-
riage for resetting, the pawl 30 1s pivotally
mounted in the pawl-box 34 in such a manner
as to be withdrawn from the path of the rack-
teeth when the ratchet 29 1s retracted, as
shown in Fig. 28. Said pawlis pivoted upon

the pin 35 1n sald pawl-box and tends to re-

turn to its normal position by reason of the
spring 36, attached to said pin. The pawl-
box 34 1s supported by and rigidly secured to
the rock-shaft 33 above mentioned. The
mechanism for rotating said rock-shatt 33 is
best shown in Figs. 5, 9 and 10 of the draw-
a rocking arm,

The other extremity of said
arm carries a projecting pin 38, adapted to

“be engaged by the hooks 39 39, formed at the

free extremity of the escapement-lever 40.
The lower extremity of the lever 40 is rig-

idly secured to the fulcrum-bar 2, ther ebV |
‘recelving a rockingor vibratory motion when
‘any of the keys 1 is str uck and the said bar 2

rotated. It 1s evident that a complete stroke

of the arm 37 in one direction permits the
escapement of the indicator-carriage one half-
step toward the left, while a complete stroke
of said arm in the return direction permits
65 the esc*"l,pement of the car riage a second half- |
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step toward the left.

lever 40. 'The purpose of such construction
1s that the first half- step of the escapement or
translation of the carriage may take place af-
ter the rotation of the indicator has been ac-
complished by the setting-wheel
the second half-step may take place after the
sald setting-wheel has returned to its initial
position. The length of a full step, or the dis-
tance between the teeth 31 of the ratchet 29,
18 equal to the width of the indicators 12, and
the parts are so related that the order of oc-

currence of the several operations 1s as fol-

lows: First, the setting-wheel 11 isin engage-

ment with one of the indicators 12 and rotates
sald 1ndicator the proper distance from the
initial position, at the same time positively
locking it; second, by the operation of the es-
capemont the carriage and indicator are trans-
lated one half-step to the left 5, which motion
releases the indicator from the setting-wheel;
third, the setting-wheel is rotated backward
to its initial position an& pomtwely locked:;
tourth, the indicator-carr lage 1s translated a
Second half - step toward the left, thereby
bringing the next one of the indicators 12
into engagement with the setting-wheel 11.
When the indicator-carriage has completed

1ts travel toward the left, 1t is returned to 1its

initial position by the carriage-shifting mech-
anism, consisting of a series of levers actuated
by a cam 41, 1101dly set upon the operating-
axle 42, as shown in - Kigs. 19, 20, and 21.

The shifting lever 43 is rigidly secured at one

extremity to the shaft 44 and at its free ex-
tremity 1s adapted to work against a conven-
ient portilon of the escapement-ratchet 29.
Said shaft, which is pivotally supported in the
bearings 44*, extends to a point near the axle
42 and is provided with an arm 45, extending
substantially at right angles to sald shaft. At

1ts free extremity “said arm carries a friction-

roller 46 for working upon said cam 41. The
parts are so assembled that when the cam 41
operates upon the roller 46 the arm 45 causes
the shaft 44 to rotate in such a direction that
the arm 43 forces the carriage to its original
pO‘SlthD

It 1s evident that not every indicator is used

for every number set, a number having three
hioures using but three indicators, and so on,
and the total number of indicators determin-
Ing the greatest number of figures that may
be set at one time—that 1s to say, in any one
horizontal line. For convenience of descrip-
t1on those of the indicators 12 which have been
operated upon by setting-wheel 11 1n the set-
ting of any number will be referred to as

“active ” indicators, while the remaining ones

thereof will be referred to as ‘' reserve” indi-
cators.

In order that all of the indicators Sh&ll be

- The hooks or prongs 39
areso constructed and thelever40issosetupon
the bar 2 that said hooks engage the pin 38
only toward the end of the stroke of the said
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in the zero position when coming into engage- |

ment with the setting-wheel 11 at the zero
position, the reserve indicators are prevented
from rotating by a fixed locking -bar 47.
(Shown in Figs. 1, 7, 8, and 20.) Said bar
47 does not extend completely to a point op-
posite the setting-wheel, for the reason that
the indicator which at any time is in engage-
ment with said setting-wheel is suitably con-
trolled by the latter. -

A movable locking-bar 48 is provided for

maintalning the active indicators in the posi-
tion to which they have been brought by the
setting-wheel. Said bar 48 is of such extent
as to receive and lock the active indicators
1immediately upon the translation of said in-
dicators from the setting-wheel. Said bar48
18 hung by means of arms 49 49, rigidly at-

~tached to the shaft 50 in such a manner that
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sleeve 54.

the rocking of said shaft moves said bar into
and out of engagement with the teeth of the

indicators 12.  Said shaft 50 is supported at

1ts extremities in the side frames of the ma-
chine, asshownin Fig. 2. Theindicators are
released only when the indicators are to be
reset to the zero position, as will hereinafter
more fully appear.

- The rocking of the shaft 50 is accomplished
by means of the arm 51, which is rigidly set

upon said shaft 50 at one extremity and at

the other bifurcates, so as to form the prongs
52and 52, (Shown in detailin Fig. 41.) Said
prongs inclose the cam 53, set upon the oper-
ating-axle 42. The rotation of said cam, the
construction whereof is explained below, im-
parts a reciprocating motion to the pronged
extremity of said arm 51, whichistransformed
into the swinging motion of the locking-bar
48,

The operating-axle 42 above mentioned is
encircled by and may rotate the operating-
(Best shown in Figs. 48, 47, and
48.) Said axle 42 extends, preferably, across
the machine and is rotated by means of the
handle 55 or in any other suitable manner.

- As will hereinafter appear, when a number
~has been incorrectly set upon the indicators
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leased the axle 492 rotates without

the 1ndicators and indicator-carriage may be
replaced 1n their initial position without af-
fecting the previously-obtained total by op-
erating the axle 42 without operating the said
sleeve 54. The independent or the simulta-
neous rotation of said parts 42 and 54 is gov-
erned by the clutch 56, which is so constructed

that when said clutch is set the parts 42 and

54 rotate together, but when the cluteh is re-
aflecting
said sleeve 54. The precise construction of
sald clutch will be referred to in connection
with the cams and other cyecle-completing
parts operated by said handle 55.

Lhe erasing or vesetting mechanism.—Atter

~ the indicators 12 have been rotated to various

positions consequent upon the setting up of

S

the number to be added said indicators may 65
all be returned to their initial or zero position .

preparatory to setting up another number by
means of the erasing or resetting mechanism,
which comprises a bar 57, supported at its
extremities and suspended from the shaft 20
by means of the arms 58 58. Said arms are
rigidly secured to said shaft at such a dis-
tance apart as to permit the travel of the in-
dicator-carriage, and preferably in such pPOSI-
tions as to form stops to confine said travel
within the proper limits. .

The bar 57 extends through the apertures
26 1n the indicators 12 and is adapted to come
into contact with the portions 27 and 28 at the
extremities of said apertures. During the
setting up of a number the erasing-bar 57 oc-
cuples a position adjacent to the carriace
guide-bar 25, so as not to interfere with the
rotation of the indicators: but when a num-
ber 1sto be erased the rotation of the shaft 20
in the proper direction raises the erasing-bar
57, thereby bringing said bar into contact
with the upper portions 27 of said indicators.
This rotates said indicators toward the zero
position until further motion is prevented by
the portions 28 of the indicators coming into
contact with the guide-bar 25, at which time

the indicators regain the zero position.

The rotation of the shaft 20 for resetting
the indicators is accomplished by actuating
devices. (Best shown in Figs. 7and 8.) The
link 59 is pivotally connected at one extrem-
ity to one of the arms 58 at a point removed
a suitable distance from the center of the
shaft 20. The other extremity of said link 59
is pivotally connected to the upper extremity
of the lever 60, said lever having the prongs
61 and 61" at its lower extremity operated by
the cam 62. Said lever 60 is supported be-
tween 1ts extremities by means of the fulerum
63, which latter is mounted in the bracket 63*
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secured to the rear wall of the casing of the

machine. The cam 62 is rigidly set upon the
operating -axle 42, and the parts are so re-
lated that the rotation of the cam 62 causes
the proper movement of the erasing-bar 57,
as above mentioned and more fully deseribed
hereimnafter. |

Lhe registers and related parts.—The reg-
isters 64 consist of disks of similar configura-
tion and size mounted side by side upon the
shaft 65, so as to rotate thereon independ-
ently of each other. The width of the said
registers is equal to the width of the indica-
tors 12. The teeth 66 of the registers are for
the purpose of engaging the teeth of the in-
dicators 12 and ocecupy a portion only of the
width of said registers, the remaining cylin-
drical portion 67 having marked thereon the
figures “0” to **9” in one or more series for
registering the totals in the manner usual in
such machines. Said teeth 66 are some mul-

tiple of ten in number and occupy a position
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'upon the right of the register when looking
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direction of the arrow, Kig. 2.

The points of the teeth 66 pr eterably do
not project beyond the cylindrical portion 67
of the registers, but are substfmtnllv flush
with the same. As shown in detail in Figs.
30 and 31, the tens-carrying teeth 68 are for med

at one or more points in the cylindrical por-

tion 67 of the registers for the purpose here-
1natter descrlbed. The point at which said
teeth are located corresponds to a zero-point
on the register, there being as many sets of
teeth 68 as there are series of f oures upon the
register. Said teeth 68 are for ‘med at the left
portion of the register and preferably project
slightly beyond the cylindrical face thereof.

The rocking frame, which constitutes the

mountmﬂs for the registers, is best shown in
Figs. 1, 22, 23, and 38. Said frame consists
of the side bars 69 69, which support the reg-
ister-shaft 65 and are pwoted on the roelﬂng-
frame fulerum 70. Said fulerum 70 consists
of a shaft having a fixed position in the ma-
chine, but revoluble upon its own axis. - In
order to stiffen the frame, said bars 69 are
also connected by the cross-rod 71. One of
said bars 69 has an extending arm 72, form-

ing a lever for rocking said frame upon the
fulerum 70.  Said leveris operated by a cam

73, which works within the prongs 74 and
7 4:”‘ formed upon said lever. Said cam 1s
rig 1dly set upon and rotated by the operating-
sleeve 54, as described in connection with the
cvcle-completmw mechanism hereinatter.

The parts are so related that when the rear
pronged extremity of the lever 72 1s de-
pressed by said cam the bars 69 are rocked
about the fulerum 70, thereby bringing the
registers 64 into meqh with the mdlmtms 19.
Said registers are brought into mesh with said
mdmators only when a number i1s to be trans-
ferred from the indicators to the registers.
Except during the carrying of the tens each

of the registers when out of mesh with the in-

dicators is locked 1n position by a locking-
lever 75, pivoted upon the fulerum 76. Said
fulerum 76 1s supported at one extremity by
the standard 76, rising from the bottom of
the machine, near the centra,l portion thereot,
and said fulcrum 1s
ity in the adjacent side wall of the machine,
as shown in Fig. 23. Each of the levers 75
is operated by a cam 77, which is loosely
mounted upon the shaft 7 3 and forms a com-
ponent part of the tens-storing wheel 79 here-
inafter described. Said shatt 78 is fixed at
its extremities in the side bars 69 of the rock-
ing frame. Said locking-levers are provided
with working surfaces 75 upon which the
cams 77 operate, as shown in Fig. 38. Said

surfaces 75% are so formed that when the reg-
isters are out of mesh with the indicators and
the cams 77 are in their normal position .
| times except during

(which they occupy at al

levers.

ixed at 1ts other extrem-
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the carrying of the tens) said surfaces 75" are

concentric with the fulerum 70. Now as the |

shaft 76 is stationary and as the rocking mo-

tion of the rocking frame causes the cams 77
to move in a path concentric with the shaft
70 and, moreover, as the surfaces 75" of the
locking-levers are also concentric with said
shaft 70 it follows that unless the cams 77 are
rotated upon their own axis 78 the rocking
motion of the rocking frame will have no ef-
fect upon sald locking-levers 75 to move the
same. Therefore said locking-levers remain
stationary at all times independently of the
position of the rocking frame, and said levers
moveonly whenduring the carrying of the tens
the cams 77 rotate individually upon the shaft
78. . By this construction the locking-levers
become virtually stationary and the moving
of the registers 64 into mesh with the indica-
tors 12 results in the moving of said registers
away from and out of mesh with said locking-
In other words, when the registers
are in mesh with the indicators they are not in

mesh with said locking-levers, the purpose in

making the locking-levers movable being to
provide means for permitting the carrying of
the tens.

When the registers are moved by the rock-
ing frame toward the indicators, one gr more
of said registers are engaged by a correspond-

ing number of indicators, depending on the

lateral position of said indicators. In order
to prevent the rotation of the remaining reg-
isters, there is provided a register-retaining

bar or rack 80. Said bar or rack has a motion

corresponding to the motion of translation
of the indicator-carriage, so as to engage only
such of the registers as are not ena‘aﬁ'ed by
the indicators, ‘said bar or rack pr etemblv
forming a component part of sald carr 1&0'6

The tens-carrying mwechanisin.—By ‘tens-

carrying mechanism?” is signified the cor-
related devices whereby at the proper time a
ten upon any given register is transferred so
as to register a unit upon the next higher reg-
1ster.

to the reg isters 64 oceurs simultaneously, and
to get a correct total it 1s necessary that the
tens which have been completed on any one
register shall be subsequently transferred to
the next higher register.

In the carrying of the tens the registers are

actuated by the tens-storing wheels 79, (shown
in detail in Figs. 15 to 18,) said wheels being
in turn actuated by the carrying-disk 81. In
the preferred construction the tens-storing
wheel 79 consists of three portions or parts

77, 82, and 83, which may be formed sepa-

rately and subsequently brazed or otherwise
secured together or may be constructed of a
single piece. For convenience of description

the said parts are shown separately, Fig. 17

representing the cam 77, above desembed, and
Figs. 15 and 16 representing the parts 82 and
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33. respectively. Said part 82 consists of a
toothed wheel mutilated by having a portion
of the teeth thereof cut away, the remaining
teeth being adjacent and preférably two In
number. Said part 83 consists of an arm
projecting beyond the point - cirele of the
wheel 82 and extending in a different direc-
tion from the teeth of said wheel.

A suitable construction of the tens-storing
wheel as assembled is shown from the side 1n
Fig. 18, said figure showing a mutilated five-
toothed wheel having but two teeth remain-
ing and the arm 83 extending on a radius an-
gularly advanced from one of said teeth ap-
proximately three-tenths of a circumference.
The assembled wheel 79 is shown in top or
plan view in Fig. 30, the mutilated gear be-
ing interposed between the cam 77 and arm
83. The relation of the parts 1s such, how-
ever, that the lever 75, operated by the cam
T7. operates upon the same register as does
the arm 83 of the storing-wheel, the periods
of operation being such that the lever 75 is
released from any given register only while
the said arm 83 is rotating such register, as
will hereinafter appear. The storing-wheel

is so located with respect to the registers 64
that the teeth of the mutilated gear 82 may

mesh. with the teeth 68 of said register and
may also make contact with the surface 67
thereof. The arm 83 is so located as to en-
oage the teeth 66 on the next higher register.

The tens-storing wheels are loosely mountecd

‘upon the shaft 78, so as to rotate independ-

ently thereon, and the distance between the
curved surface 67 of the register 64 and the
axis of the tens-storing wheels 79 is less than

~ the radius of the point-circle of the gear-wheel

40

32. By this construction the teeth of the said
part 82 abut against said surface 67 and pre-

~ vent the rotation of said tens-storing wheel.
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The arm 83 extends in such a direction and is

of such length as not to interfere with the
registers 64 when the teeth of the part 82 are
locked between sald registers and. the carry-

ing-disks 81, the relation of the parts being
indicated 1n Kig. 36. | |

The tens-carrying disks 81 above mentioned
are rigidly set upon the axle 70 and are pro-
vided with teeth 84 for gearing with the

toothed part 82 of the tens-storing wheels 79.
The teeth 84 do not occupy the full circum--

ference of said disks, and the remaining por-
tion 85 of the circumference is a curved sur-
face of revolution, preferably cylindrical.
Said curved surface 85 approachesthe axis of
the tens-storing wheel 79 to within a distance
less than the radius of the point-cirele of the
part 82 of said wheel, thereby preventing the

rotation of said wheel when said curved sur-
face is in conjunction with the teeth thereof,

but rotating said wheel when the teeth 84 are

in mesh with the teeth upon the part 82.

Located preferably upon the side of the disk
81, but in such a position as to engage the

Jast.

45.)

numbers set.

arm 83 of the storing-wheel, 1s the arm or
lue 86, so placed as to occupy a position In
front of the teeth 84 with respect to the di-
rection of rotation of said disk 81. The pur-
pose of the arm 86 is to insure the engage-

ment of the teeth 84 with the teeth of the part .
82 of the storing-wheel 79.

The registers 64, tens-storing wheels 79, and
the disks 81 are so constructed and placed that

said wheel 79 islocked by the curved surtaces
- of the said adjacent members; but if the teeth

68 of the register engage the said storing-
wheel the latter is rotated to such a position

as to be engaged by the teeth 84 and arm 86
Moreover, the rotation of.

of said disk &1.
said storing-wheel 79 by said disk 81 causes
the said arm 86 to rotate the next higher reg-
ister one figure, thereby carrying the ten.
The carrying-disks 81 are arranged 1n a se-
ries upon the axle 70 and constitute the car-
rying-drum of the machine. The teeth 84 are
so set in the carrying-drum as to constitute a
helix or screw, thereby causing the rotation
of the tens-storing wheels 79 sersatin, so as

to carry from unit’s place first, highest place
The gear-wheel 87 1s rigidly fixed on

the axle 70 and is driven by the gear-wheel
38. (Shown in Fig. 26.) Part of the teeth
upon the peripheries of each of said wheels
is substituted by a cylindrical portion, the

cylindrical portion 89 upon the wheel 87 be-.

ing concave and locking upon the convex cy-

lindrical portion 90 upon the wheel 88. = As

a result, the wheel 87 is locked during a por-
tion of the period of rotation of the wheel 88.
Said wheel 88 is driven by a train of gear-
wheels 91 91. (Shown in Figs. 2, 43, 44, and
One of said gearsis concentric with and
fixed to said wheel 88, and a second thereof
is concentric with and driven by the operat-
ing-sleeve 54. The intermediate one of the
cear-wheels 91 is loosely mounted upon the
stud-shaft 91* fixed in the adjacent side wall
of the machine.
mounted upon the stud-shaft 88

‘The framework of the machine 1s con-
structed in any suitable form and manner.
In the framework shown in Figs. 1 and 2 of
the drawings 92 forms the bottom and 93 93
the sides of the machine. The front 94 1s
provided with an aperture 95 for the passage
of the sheet upon which has been printed the
The sight-orifices 96 and 97

L‘?.I
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Said wheel 88 is similarly -
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are also provided for permitting the figures

upon the indicators and registers, respec-
tively, to be read. 98 represents the back or
rear wall of the machine. |

T will now refer to the cycle-completing
mechanism, which comprises the shatt 42 and
parts mounted thercon. As before stated, 1t

is necessary sometimes to erase a number from
the indicators without transferring it to the
registers, and for this purpose the sleeve 54
is provided and so constructed that the parts
directly concerned in said transferring may
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remaln stationary while the other vesetting
and cycle-completing parts are operated. The
parts directly concerned in said transferring
or adding are the tens-carrying devices and
the rocking frame.
carries the driving gear-wheel 91, which actu-
ates the carrying-disks, and said sleeve also
carries the cam 73, which actuates the rock-
ing frame. Said sleeve, which 1s best shown

in Figs. 43, 47, and 48, 1s loose upon the axle
42, but is prevented from lateral motion there-

on by means of the screw-pin 99, which is
fixed in said sleeve and projects into the slot
100, cut circumferentially in the axle 42. as
shown in Fig. 48.

rotation of the sleeve 54 and axle 42. Inte-
oral with sald sleeve at the extremity thereof
is the disk 101 of the cluteh 56, above men-
tioned. Said disk 1s provided with a notch
or slot 102 for receiving the corresponding
projection 103 upon the second clutch-disk
104.  Said disk 104 is loose upon the axle 49,
but 1s prevented from rotating thereon by
means of the spline 105. (bhown in Kigs. 46
and 47.) The disk 104 is cwcumterentlally
grooved to recelve the shifting collar 1086,
which has a slotted linl_{-and-pin connection
with the shifting yoke 107. The bracket 108,

secured to the rear wall 98, forms a support

for the shifting lever 109, which is mteO’ral
with said yoLe and 1s pwoted SO as to effect
the horizontal motion thereof.

The yoke 107 has a branch 110, adapted to
engage the notched periphery ot the disk 101

- when the disk 104 is out of engagement there-

4.0
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with. By means of said br anch the sleeve
54 1s prevented from rotating when the clutch
is released. The lever 109 projects through
a slot in the rear wall 98 and terminates in a
handle 111. A spring 112 1s attached to the
lever 109 and to the wall 98 in such a manner
as to normally keep the clutch in a.set posi-
tion—that 1s, with the disks 101 and 104 in

engagement.

Under normal conditions the first action of
the cycle-completing mechanism is to cause
the rocking frame to move the registers 64
1nto mesh with the indicators 12.- Thisis ac-
complished by lowering the rear extremity
of thearm 72 by means of the cam 73. (Shown
in detail in Fig. 39.) Said cam for greater ac-
curacy comprises two working parts, each
provided with separate working surfaces, the

part 113 actuating the prong 74 and the part

- 114 actuating the prong 74"

6o -1ts initial position. The cam 73 is so construct-

‘ed that the arm 72 commences to lower im-

65

tion.

In Kigs. 39 to 42, inclusive, the pointer X,
traveling upon the reference-circle Y, indi-
cates the angular progress of the axle 42 from

mediately upon the commencement of the ro-
tation of the shaft 42 and reaches its lowest
position at the end of thirty degrees of rota-
The said cam holds said arm in the low

Sald sleeve 54 therefore .

Said pin fits loosely in
said slot, so as not to prevent the independent

poswlon during a period of one hundred and

The next step in the completion of the ¢ycle
1s the removal of the locking-bar 48 by means
of the cam 53. (Shown in Flﬁ‘ 41.) Said camis
analogous in construction to cam 73 and has the
parts 115 and 116 operating upon the prongs 52
and 52%, respectively. The removal of the said
bar is accomphshed by raising the arm 51,

and said cam is so constructed as to commence

1fteen deoreea as hereinafter pointed out.

70
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such raising at the end of the first thirty de-

orees of rotation of the shaft 42. By the

time said bar is removed said axle has rotated
The erasing-bar 57 must

sixty-five degrees. 2k
next beOpemted to return the now free 1ndi-

cators to thelr initial position, and this oper-
“ation 1s accomplished by moving the lower

extremity of the lever 60 toward the rear.
Sald motion of the lever 60 is effected by the

cam 62 (shownin Fig. 42) and commences after

the axle 49 has rotated smty- ve degrees. The
construction of the cam 621s¢ na,lon‘ous to that

of the cams 73 and 52, the parts 117 and 118

operating upon the prongs 61 and 61*, respec-
tively. Said parts are so proportioned that

an acdditional rotation of the axle 42 through

ifty degrees canses the indicators to reach
their initial position and subsequently causes
the erasing-bar 57 to return. The axle 42
has now rotated one hundred and fifteen de-

grees, and the cams 73 and 53 operate, respec-

tively, to lower the rocking frame and return
the locking-bar 48. These return motions
are accomplished in a further rotation of ten
degrees. The cam 41 now commences to
lower the roller 46 and arm 45, thereby caus-
ing the indicator-carriage to be moved toward
the right into the 1111t1a1 position, the reset-
ting bemﬁ‘ accomplished in one hundred and
twenty-five degrees or at any period within
the complete rotation.of the axle 49.
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The gears for driving the fulcrum-shaft 70

are so timed as to rotate said shaft subse-
quently to the first one hundred and twenty-
five degrees of rotation of the axle 42.

Oper ation: When any of the figure-keys 1
1s struck, the hammers 4 thereon strike the
corresponding tappet 5 and thereby cause the
rotation of the axle 6 and setting-wheel 11

| through an are corresponding to the key
S‘Jruch, the construction of the hammer and

tappet locking the setting-wheel in position.
The striking of the key moves the yoke-bar

16 and shaft 2, and this in turn withdraws

the returning-lever 13 from the returning-
tappet 14, thereby unlocking said tappet and
permitting the axle 6 to be rotated. Toward
the end of the first or positive stroke of the
Toure-key the escapement arm 40 engages the
IOCkIDG'-"LI‘m 37, s0 as to move the prWI 30
and ‘permii: the escapement of the indicator-
carriage one-half step. The setting-wheel 11
when bemo rotated in a forward or positive
direction is in such mesh with one of the in-
dicators 12; but ‘the half-step escapement of
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ting-wheel 11.
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the carriage translates the indicators so that
said setting-wheel becomes out of mesh there-
with and occupies a position between two adja-
cent indicators. The second or return stroke
of the key struck withdraws the hammer 4
from its tappet 5, thereby unlocking the set-
As the yvoke-bar 16 1s now
free to return, the force of the spring 19
causes the yoke to move the returning-lever
13 so as to operate the returning-tappet 14

~and bring the setting-wheel back to a zero
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dicators 12 to the registers 64,

position and lock the same in such position.
The return stroke of the yoke operates the
carriage-escapement similarly to the manner
described and permits the carriage to be
moved a second half-step, thereby bringing
the next indicator into mesh with the set-
ting - wheel 11. This completes the cycle
dependent upon the motion of the figure-

the setting-wheel 11 are locked by the fixed
bar 47 f_md movable bar 48, the latter en-
oaoing the active indicators. When a num-
ber is to be added or transferred from the in-
the latter are
moved by means of the bars 69 of the rock-
ing frame into mesh with said indicators.
Said motion of the registers releases the same
from the locking-levers 75, which remain sta-

tionary during the transferring of the num-

ber. After the indicators and registers are
in engagement the further rotation of the
oper ELtlIlG -axle 42 causes the erasing-bar 57
to reset “the indicators to the zero position.
This erasing or resetting of the indicators

causes the rotation of the registers, and there-

by transters the number thereto tfrom said
indicators. The registers are then cdisen-
oaged from themdlc%tms and returned by the

rocking frame to the original position, where

they are locked by the levers 75. In the
transferring of the number to the registers
it is possible that one or more of said reg-
isters have been rotated past a zero-point—
that is, past a series of figures——a ten being
ther e,b} completed, which must be transterr ed
or carried as a unit onto the next higher
register. This carrying is ‘Lccomphshed by
the rotation of the opora,tmO-sleeve 54, which

drives the axle 70 of the tens-carrying drum.

Such of the registers as have completed a ten

have by meansof the teeth 68 rotated the tens-
storing wheel 79 from the locked position

shown in Figs. 32 and 33 to the position shown
in Fio. 34, said last-mentioned position being
such th“Lt the arm 83 of the tens-storing wheel

will be engaged by the arm 86 of the disk 81 _

when the la,ttel is rotated. The rotating of
the arm 83 by the arm 86 throws the teeth of
the part 82 into mesh with the teeth 84 of said
carryine-disk, thereby causing said tens-stor-
ing wheel 79 to be still fur ther rotated until
the stor ing-wheel again assumes the original
position and becomes locked therein hetween
the register and disk. These last two steps

The indicators when not eno“fw'ed by

- on opposite sices of the axisof rotationt.

are illustrated in Figs. 34 and 35. The last

of the above-described steps in the operation

of the storing-wheel causes the arm 83 to ro-
tate the next hwher register one figure,which
completes the carrying of the ten. Sul J‘ae“
quent rotations of the carrying- -clisk 81 wi

have no effect upon the storing-wheel 79 un-’

til the register 64 has first comp]eted another
ten and again started the rotation of said
wheel. The rotation of the cam 77 of the
storing-wheel causes the lever 75 to momen-
tarily release the higher register while the
arm 83 is actuating the same. The resetting
of the indicator-carriage takes place at any
suitable time between the sefting up of two
consecutive numbers and results from the ro-
tation of the operating-axle 42.

As it may be desirable to reset a number
without transferring i1t to the registers, the
carriage - resetting mechanism, the erasing
mechanism, and the locking-bar 48 may be
operated without disturbing the tens-carrying

mechanism and registers by releasing the

clutch 56, so that the operating-axle 42 shall
rotate without rotating the operating-sleeve
54. In general, howwer the clutch 56 will
e set so “that both axle and sleeve will rotate
together, and a single rotation of the handle
55 will add the number on the indicators to
the number previously shown on the regis-
ters and at the same time reset all parts in
readiness for setting up a new number.
Althoueh I have described my machine in
its preferable form, it is evident that details
of construction may be greatly varied with-
out departing from my invention.
ample, the rotation of

the shaft 6 may be

transmitted to the indicators 12 by means of -

a reciprocating member or rack in lieu of the
rotating setting-wheel 11. The printing de-
vice and the connections between the oper-
ating - axle and -the parts actuated thereby
may also be subject to great modification and
still embody the Spirit of my present inven-
flon.

‘What I claim as new, and desire to secure
by Letters Patent, 15—

1. In a mlculatmg machine, the combina-
tion of a member revoluble about a fixed axis,
and a second member for actuating the same,

one of said members having a working sur-

face and the other of said members having a
portion for working against said surface; said
members when in conjunction, making sliding
contact at points on said revoluble member
on opposite sides of a line passing through

) .'

For ex-
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the axis thereof at right angles to a line join-

ing the extreme points of contact of said mem-
bels whereby sald revoluble member i1slocked
thn salid parts are in conjunction, but saic
actuating member 1s hee to move 1n cither
dll"e(}tl()n

9. In a calculating mfwhme the combina-
tion of a revoluble tappet ha.vmg parts lying
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of, and a key for actuating and for locking
sald tappet, one of said members having a
working surface and the other of said mem-
bers naving parts for working upon said sur-
fac, said members when in.conjunction mali-
iny sliding contact at points, at least two of
which lie on opposite sides of a line passing
through the axis of rotation of the tappet at
right angles to a line joining the extreme
points of contact of said tappet and key, the
tappet being thereby locked, but the key be-
Ing at the same time free to move in either
direction. |

3. Inacalculating-machine, a key and a piv-
oted tappet, each of said members having at
least two working points at which one mem-
ber may malke contact with the other member,

and all of said working points lying substan-

tially upon a circle concentric with the key-
pivot, the plane of said circle being transverse
to the axis of said key-pivot.

4. In a calculating-machine, the combina-

tionof a pivotally-supported key, a segmental

portion upon said key concentric with the
pivot thereof, and a tappet having a segmen-
tal portion adapted to receive said segmental
portion of said key. |

5. In a calculating-machine, the combina-
tion of a pivotally-supported key provided
with a working surface, a key-recelving de-
vice revolubly supported in the plane of rota-

sald receiving device, the extremities of said
recelving device extending a distance from
sald axle greater than the distance between

said axle, and the path of the working sur- -

face of said key; and said key, when in con-
junction with said receiving device making
sliding contact therewith at points on Oppo-
site sides of the axle thereof, thereby locking
sald recelving device, but being at the same
time free to move in either direction.

6. In a calculating-machine, a tappet revo-
lubly sapported upon a shatt or axle and hav-
Ing portions extending in different directions
therefrom; and a key having a portion aclapted
to operate upon one separately and also on
both simultaneously of the said extending
portions of said tappet, one of the extending
portions of said tappet being offset relatively
to a portion of said key said offset portion of
sald tappet passing freely by said offset por-
tion of said key but said tappet making con-
tact with said key at at least two points, at a
time when said key is in contact simultane-
ously with both of said extending portions of
sald tappet. |

7. In a calculating-machine, a number-set-
ting axle, means for rotating said axle in the

direction for setting up a number, a return-

Ing-tappet on said axle and a returning-lever
actuating said returning-tappet for returning
the axle to a zero or initial position.

8. In a calculating-machine, the combina-
65 tion of a tappet-axle, tappets secured to sald -
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axle for rotating the same, driving-keys for
rotating sald axle in one direction, and a re-

turning-lever for rotating said axle in the op-
posite direction. |

9. In a calculating-machine, a yoke oper-
ated by the figure-keys of the machine. a re-

turning-tappet actuated by said lever for re-

turning the number-setting mechanism to a

Zero position.

10. In a calculating-machine, the combina-
tion of a revolubly-supported member having
arms extending approximately radially there-
from, and other members making sliding con-
tact with said arms for actuating the same to

rotate sald revoluble member, said parts when

In conjunction making sliding contact at points

on opposite sides of a line passing throueh

the pivotal axis of said arms at right angles

to the path of contact, thereby locking said

revoluble member, but at the same time per-
mitting the motion of said other members in
either direction. |
11. In a calculating-machine; the éombina-
tion of a revolubly-supported setting-wheel
and mechanism for rotating the same, said
rotating mechanism comprising tappets set at
various angles upon a shaft or axle and ex-
tending in different directions therefrom, con-
nections between said tappets and said setting-
wheel; and means for actuating said tappets
comprising a part which, when in conjunction
with a tappet, lies opposite to points thereon
on different sides of the axis of rotation
thereof.
- 12. In a caleulating-machine, the combina-
tion of a setting-wheel, a shaft or axle for Sup-
porting said wheel, a series of tappets upon
sald shaft set at different angles thereon, each
tappet having portions extending in approxi-
mately opposite directions from said shaft or
axle, keys for actuating said tappets and ro-
tating said shaft or axle in one direction
through an arc corresponding to the angle of
inclination of the respective tappets, said keys
having portions adapted to make contict si-
multaneously with portions of said tappets on
opposite sides of the shaft or axle thereot
thereby locking said tappets and at the same
time permitting the motion of said keys; and
means for rotating said shaft or axle in the
return direction. S |

13. In a calculating-machine, an indicator

consisting of a movable piece having thereon
a series of figures for indicating the number
set up, and a series of type-figures for print-
g the number set up: in combination with
means for actuating said indicator in the di-
rection of the progression of said figures and
means for shifting said indicator in a trans-
verse direction for imparting a place value to
salcd figures.

14. In a calculating-machine, the combina-
tion of keys, a key-actuated setting member
and indicators meshing with and unmeshing

turning-lever actuated by said yoke, and a re- |
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from said setting member, means for unmesh-
ing said IHdICcItOI‘S subsequent to the complete
forward stroke of said setting member and
previous to the end of the forward stroke of
sald keys and means for remeshing said indi-
cators with said setting member subsequent

‘to the complete return “stroke of said setting

member and previous to the end of the return
stroke of said keys.

15. Ina calculating-machine, a number-set-
ting axle, a set of keys for rotating said axle
in the direction to set up a number, a universal
yoke-bar operative by any one ot said keys,
and means operated by said yoke-bar for re-

turning said number-setting axle to its origi-

nal position.
16. In a calculating-machine, the combina-

tion of figure-keys,indicators,alaterally-shift-

able indicator - carriage, a carriage -escape-
ment, the steps whereot are equwmlent fo one-
half the distance between the centers of said
indicators, and a key-operated setting mem-
ber for setting up said indicators, said setting
member being alternately connected and dis-
connected with said indicators consequent
upon the successive positions of the carriage.
17. In a caleulating-machine, keys, a later-
ally - fixed setting member, revoluble indi-
cators ome one of which 1s normally in mesh

with said setting member, a shiftable indi-

|

cator-carriage, a carriage- ebmpement mov-
. 1ng one hthL step at the end of the down-

stroke of a key for bringing said indicator
out of mesh with said setting member, and
sald carriage moving another half-step at the
end ot the upstroke of a key for bringing the

next successive 1mdicator into mesh with said

setting member.
18. ln a calculating-machine, the combm‘t-

‘tion of figure- L.eys,,.a revoluble axle, driving-
tappets fixed upon said axle for rotating the.

same 1n a positive direction, said tappets be-
ing operated by said figure-keys, a returning-

tappet fixed upon sald axle tor rotating the.
same 1n a return direction to the initial posi-

tion ther eof, a returning-lever for actuating
sald returning-tappet, said axle occupying its

initial position when said returning-lever and

returning-tappetare in conjunction, means for
normally bringing said returning-lever and
returning-tappet into conjunction, a setting

member positively connected to said axle, said

setting member being thereby reversible or
reciprocatory in its action, and figure-indi-
cating mechanism operated by S‘ud setting
membei

19. In a calculating-machine the combina-

tion of figure-keys, a revoluble axle, driving-

tappets h\ed upon said axle for 1otht1n0 the

same in a positive direction, said t‘Lp‘[JetS be-

ing operated by said figure-keys, a returning-

tappet fixed upon said axle for rotating the

same 1n a return direction to the initial posi-
tion the"reof, a returning-lever for actuating
said returning-tappet, said axle occupvmo' 1ts

1nitial position when said returning-key and

returning - tappet are 1n conjunction, means

for brmo“mg said returning-key normally into

conjunction with said returning-tappet, a set-

ting member positively connected to said axle,

‘md revo.
sald settl

ving indicators adapted to gear with
no membm sald mdlc&tm% being

thereby reversible or reciprocatory in their
action when 1n gear with said setting me,c,h--

anism.

20. In a calculating-machine, a set of 1‘(3%0-;
luble indicators, a laterally-fixed setting mem-

ber, means for actuating said setting membel
and other means for later ally Shlftmﬂ the en-
tire set of indicators to bring said 111(11(3&’501 3
into gear with said setting member one at a
time tor the forward stroke thereof, and out

of gear with said setting member for the re-

turn stroke thereof. |
21. In a calculating-machine, the combina-
tion of revoluble indicators, a setting member

adapted to gear therewith serzateni, means for
a shittable.

operating sald setting member,
indicator-carriage, a carriage-escapement the
stops whereot are equivalent to one-halt the
distance between adjacent indicators,
means for shifting said carriage, said setting

member becommcr mltelnatelv In gear with

and out of gear w1t,h said mdlmtms as a4 re-
5ult of the successive positions of said car-
riage.

22. In a calculating-machine, the combina-

tion of indicators consisting ot disks having

teeth for causing the rotation of said indica-
tors, said indicators bearing upon their pe-
ripheries fioures for mdlcatmg numbers; a

hterally fixed setting member having teeth

for gearing with the teeth 1pon said mdma—
tors, and means for laterally shifting said in-
dicators thereby moving said indicators ser-
atem Into and out of mesh with said setting
member and means for oper ating

:member

23. In a caleulating-machine, the combina-
tion of a laterally-fixed setting member, later-
ally - shiftable indicators engaging ‘sf’"’? vatim
with said setting member,
anism for shﬂtmg sald 1nc.1cat01's step by step

toward the left for imparting a place value to

sald indicators, said shifting mechanism mov-
ing sald indicators a distance equal to one-
half the distance between the centers of said

I Indicators, said setting members being there-
indicators during

by engaged with one of said
one step, and disengaged from said indicators
during the next alternate step, and means for
actuating said setting member.

24. In a calculating-machine, the combina-
tion of indicators, a laterally - shifting car-
riage wherein said indicators are mounted,

registers adapted to be engaged by said indi- .
cators, the lateral position ot sald carriage

determining the number of registers eng*lged

by said II]dICEL ors, and a locking bar or rack

for preventing the rotation of such of said

11l

and

sald &ettmg' |

tr &nsla.tmg mech-
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registers as are not engaged by said indica-
tors, the motion of said locking bar or rack
corresponding to the motion of said carriage.
25. In a calculating-machine, the combina-
tion of toothed mdleatms havmo a shifting or
translatory motion for determmmﬁ‘ the phce
value of the figure indicated, a l.a,tera,llv—ﬁxed
setting member for engaging said indicators
sereatiim, means for tr an&latmo sald indicators
thereby causing the engagement of said set-
1ng member with said indicators; and a fixed
bar for locking said indicators previously to
their engagement with said setting member.

96. Tn a mlculatmg -machine, the combina-

tion of toothed indicators having a shifting or

“translatory motion for determining the place

value of the figure engaged. and a laterally-
hxed setting mumbm t01 engaging said indi-
ators sey aa&sza, means for trfmshtmg sald 1n-
dicators step by step, a distance less than the
cdistance between two adjacent indicators.
thereby bringing said indicators alternately
into and out of mesh with said setting mem-
ber, and means for locking said indicators
subsequently to their engagement with said
setting member.

27. In a calculating-machine, the combina-
tion of toothed indicators having a shifting or
translatory motion for determining the place
value of the figure indicated, a latemlly-ﬁxed
setting member for engaging said indicators
seriatim, means for translating said indicators
thereby causing the engagement of said set-
ting member with said indicators, a remov-
able locking-bar for preventing the rotation of
said indicators subsequently to their engage-

ment with said setting member and means for

operating said bar.

28. In a calculating-machine, the combma-
tion of toothed indicators ha,vmﬁ a shifting or
translatory motion for determlmno the pla,oe

value of the figure indicated, a later ally-fixed

setting member for engaging sald indicators

servatvin, means for translating said indicators
step by step, a cistance less than the distance
between two adjacent indicators thereby
bringing said indicators alternately into and
out of mesh with said setting member, a swing-
1ng indicator-locking bar and a cam mechan-
1sm for operating the same.

29. In a calculating-machine, the combina-
tion of independently-revoluble indicators,
each revoluble in a positive direction from the
zero-point and non-revoluble in a negative
direction therefrom; gear-teeth on said indi-
cators; 1ndependently - revoluble registers:
gear-teeth on said registers for intermeshing
with the teeth on said indicators, said regis-
ters being movable bodily and mmultaneously
as a gang radially toward and from said indi-

C&-tOIS.} and said registers being disengaged .

from said indicators during the positive ro-

tation of said indicators and in engagement

therewith during the negative rotation there-
of; and a fixed stop in position to engage said

765,774

indicators to prevent the negative rotation
thereof past the zero-point.

30. In a calculating-machine, the combina-
tion. of laterally-shiftable toothed revoluble
indicators; toothed registers normally out of
mesh therewith and moving bodily and simul-
taneously as a gang toward and from said in-
dicators; means for moving said registers ra-

dially as a gang toward said indicators to en-

gage the same during the negative rotation
thereof; a fixed stop for arresting the indica-
tors at the zero position; and means for pre-
venting the rotation of said registers when
out of mesh with said indicators.

31. In a calculating-machine, the combina-
tion of indicators, a shiftine indicator - car-
riage wherein the indicators are mounted, an
erasing-bar for resetting the indicators, levers
for resetting said carriage, a locking-bar for
preventing the rotation of said 11:1(110&1301‘5 an
operating “shatt or axle, cams rigidly set on
said shaft or axle, and connections between
said cams and each respeetwely ot the erasing-
bar, carriage-levers and locking-bar.

39. In a caleuhtmg-machme, the combina-
tion of a series of keys: a universal bar driven
an equal amount by any one of said keys: a
number-setting mechanism driven forward by
any one of said keys an amount depending
upon the numerical value of the key operated,
but said keys being inoperative upon said
number-setting mechanism during the return
stroke of said keys, and sald number-setting
mechanism being returned to its original po-
sition by means of said bar.

33. In a calculating-machine, the combina-
tion of a number-setting mechanism; a series
of keys driving said mechanism forward dif-
ferent amounts depending upon the numerical
value of the key struck, to thereby set up the
number, but said keys bemo' inopéerative upon
said number - -setting mechanism during the
return stroke of said keys; a universal bar
extending all across said keys, and driven an
equal amount by any one of them; and con-
nections between said universal bar and said
number-setting mechanism for returning the
latter to the original position.

34. In a calculating-machine, the combina-
tion of a toothed reciprocatory member for
setting up the numbers; keys individually Op-
emtwe upon said toothed member for moving
the same forward an amount depending upon
the numerical value of the key struck; and a
universal bar driven the same distance by any

one of said keys and operative upon said
toothed number-setting member for returning

the same to the or 10'11:1‘11 position.

35. In a calculatmg-machme, the combina-
tion of a number-setting mechanism: a series
of keys operative thereon to move the same
forward an amount depending upon the nu-
merical value of the key struck, but said keys

being inoperative upon said number-setting
mechanism during the return stroke of said
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keys; and a universal bar for returning said
keys to their original position and simulta-
neously returning said setting mechanism to
its original position, said universal bar hav-
Ing the same amount of motion for all of the
keys. |
36. In a calculating -machine, a number-
setting member, a series of keys, means con-

necting said kesrs anc said number-setting

membel for movmo sald number-sebtnw Mernl-

ber forward, a universal bar operated by any
“one of said keys, and connections bhetween

said universal bar and said
member to return the latter
sition.

37. In acalculating-machine, the combina-
tion of toothed 1evoh1b10 and 0501_11‘1,1;01_37 indi-
cators; a rocking frame; registers mounted
in said rocking frame, and swinging simulta-
neously therewith and collectwelv as a gang

number-setting
to 1ts original po-

‘and said registers being normally out of mesh

with said mdlcators, means for rocking said
frame to thereby throw said registers into
mesh with the indicators during the return

stroke of the latter; a fixed stop for arresting
sald indicators at the end of their return

stroke at a point corresponding to the zero-
point; means for preventing the rotation of
sald registers when out of mesh with said in-

chcmtors, and othel means for operating SEle
incticators.

. 88. In a calculating-machine, the combma—_
tion of toothed, revoluble and oscillatory in-
dimtors, a rocking frame: registers.mounted
in said frame and SWIinging %1multaneouslv
therewith and collectwely as a gang, and said
registers being normally out of mesh with

said indicators; means for rocking said frame

to thereby throwsaid registersinto mesh with
sald indicators during the return stroke of the
latter; means for preventing the rotation of

sald registers when out of mesh with said in-

dmfltms, and other means for oper atmo said
indicators.

39. In a calculating-machine, the combina-
tion of laterally-shiftable toothed revoluble
and oscillatory indicators; toothed registers

-normally out of mesh with said indicators

and movable bodily and simultaneously as a
gang radially toward and from said indica-
tors; means for moving said registers into en-
gagement with said indicators during the re-
turn stroke thereof; locking-levers for pre-
venting the rotation of said registers when
out of mesh with said indicators; and means
for operating said levers.

40. In a calculating-machine, the combina-
tion of toothed revoluble and oscillatory indi-
cators; means for shifting said indicatorsstep
by step; a rocking frame:; registers mounted
in sald rocking frame and swinging simulta-
neously thelemth and colleetwely as a4 gang
and said registers being normally out of mesh
with said mdlmtors, means for rocking said

frame to thereby throw said registers into

i

mesh with the indicators during the return

stroke of the latter; a fixed stop Tor arresting
said incdicators at the end of their return st oko
at a point corresponding to the zero-point:
means for preventing the rotation of said

registers when out of mesh with said indi-
cators; and other means for operating said

indicators.

41. In a ca.lcu]atmg—machine., the combina-
tion of laterally-shiftable toothed revoluble
and oscillatory indicators, a rocking frame,

registers mounted in said rocking frame and
swinging simultaneously ther emth.{ and said
registers being normally out of mesh with
sald indicators; means for rocking said frame
to thereby throw said registers into mesh with
sald 1ndicators during the return stroke of
the latter, whereby an estfibhshed rotated po-
sition of an Indicator servesasa constant ter-
minus for limiting the amount of forward ro-
tation of the enmeshed register: means for
preventing the rotation of said registers when
out of mesh with said indicators; and means
for shifting and rotating said indicators.

42. In a calculating-machine, the combina-
tion of a setting ‘LXIQ, tappet-arms extending
approximately mdmllv therefrom, keys mal-
ing sliding contact with the arms for actu-
‘Ltlllﬂ the same, said keys and tappets when
in conjunction hwm o points of contactlying in

two approximately 01313051136 directions fr om
sald axle.

43. In a calculating-machine, the 00111b111a-

tion of a setting-axle: mppetsmountedthel eon
‘at various ::mt'les each of salct tappets ex-

I".I

tending in two different directions from said
axle: keya, and a shaft whereon said keysare
pivotally mounted, said keys making sliding
contact with said tappets to actuate the same.
and sald keys when in conjunction making

contact with each other at points on opposite
sides of a

line joining the respective axes of
rotation of said tappets and keys.

44. In a calculating-machine, the combina-
tion of a setting-axle, driving-tappets mount-

ed thereon and ¢ Ght@l’ldlﬂi) in two different di-
rections therefrom; pwoted driving-keys for
actuating said tappets and making sliding

contact therewith on opposite sides of a line
Joining the axes of revolution of said tappets
and keys; a returning tappet secured to said
axle and extending in two directions there-
from; and a pivoted returnine lever for driv-
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Ing sald returning tappet and axle in a re-

turn direction, said returning lever slidine
into contact with its tappet, and, whenin con-
junction therewith, making contact therewith
at points on opposite sides of a line joining
the center of sald axle and the pivot of said
returning lever, whereby said returning tap-
pet 1s locked when in contact with the return-
ing lever, but said returning lever is free to
move in either direction. _
45. In acalculating-machine, the combina-
tion of a fixed shaft; a seriesof keys pivoted
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and driven an eqml amount

upon said shatt; arms also pivoted upon said
shaft; a universal bar secured to said arms
and extending across all of said keys in posi-
tion to be driven an equal amount by any one
of them; a number-settine mechanism moved
forward by any one of said keys an amount
depending upon the numerical value of the
but said keys being inoperative
upon said number-setting mechanism during
the return stroke of said keys, and said num-
ber-setting mechanism being returned to the
original position by said universal bar.

46. In a calculating-machine, the combina-
tion of a series of keys pivoted upon a common
shatt; a swinging universal bar locatecl in a
position to be eno’&cred by any one of said keys
by any one of
them; anumber-setting mechanism moved for-
ward by any one of said keys an amount de-
pencding upon the numerical value of the key
struck, but said keys being Inoperative upon
sald number-settmo mechanism duri ing the re-
turn stroke of said Lem, and said 5ett1n0’meeh-
anism being returned to the original po<31t10n
by said universal bar.

47. In a calculating-machine, the combina-
tion of a fixed shaft; a series of keys pivoted
upon said shaft; arms also pivoted upon said
shaft; a universal bar secured to said arms
and extendmg across all of said keys in posi-
tion to be driven thereby an equal amount by
any one of them; a number-setting mechanism
moved forwar d by any one of said keys an
amount depending upon the numerical value
of the key operated; but said keys being in-
operative upon said number-setting mechan-
1sm during the return stroke of smd keys, and
returned to the original position by said.uni-
versal bar. L

48. In a calculating-machine, the combina-
tion of registers; independently-revoluble in-
dicators for Iotatmn said registers in a posi-
tive direction durmﬂ the negative rotation of
sald indicators, Sa,ld mfhc‘ltms rotating in a
positive direction one at a time, and a fixed
stop 1n position to engage said indicators to
prevent the negative rotation thereof past the

Zero-point.

6o

. —y

49. In a calculating-machine, the combina-
tion of indicators revolub]e in a positive direc-
tion from the zero-point and non-revolublein a
negative direction therefrom:; registers in en-
gagement with said indicators during the nego-
ative rotation thereof only, the negative ro-
tation of said indicators causing the positive
rotation of said registers, and the indicators

‘rotating in a positive direction one at a time.

50. In a calculating-machine, the combina-
tion of registers, indicators for rotating said
registers 1n a positive direction during the
negative rotation of said indicators, means

for laterally shifting all of said mdmators S1-

bring them op-
ixed s stop 1n po-

multaneously step by step to
posite to said registers, and a

5 sition to engage said indicators to preventthe

IUU,‘ "’:’_:

negative rotation thereof past the zero-point,
said incdicators being laterally shiftable as a
gang and rotated 1in a positive direction. one
at a time.

51. In a calculating-machine, the combina-
tion of simultaneously-shiftable and independ-
ently-revoluble indicators for setting up the
number, said indicators being revoluble one
at a time and in variable amounts in a posi-
tive direction, and limited in the subsequent
return rotation by a fixed part of the machine.

52. In a caleulating-machine, the combina-
tion of toothed registers; toothed indicators:

a shaft whereon Sfud registers are 1ndepend—
shaft whereon said

ently revoluble: a second
indicators are independently revoluble; means
for causing one of said shafts to approach the
other of said shafts for bringing the registers
and incdicators into engagement with each
other during the negative rotation of said in-
dicators and a stop located in position to en-
gage the indicators at the end of the negative
rotation of said indicators, said indicators con-
tacting said stop at a 1)01nt corresponding to
the zero-point of said indicators.

53. In a calculating-machine, the combina-
tion of laterally-shiftable toothed and inde-
pendently-revoluble indicators, toothed regis-
ters normally out of mesh therewith and mov-
ing simultaneously as a gang toward and from
sald 1ndicators; means for moving said regis-
ters as a gang radially toward said indicators
to engage the same duringe the negative rota-
tion thereof, and a fixed stop for arresting
the indicators at the zero position.

54. In a calculating-machine, the combina-

- tion of indicators, each independently revolu-

ble 1n a positive direction from the zero-point
and non-revoluble in a negative direction from
the zero-point; and independently-revoluble
registers moving simultancously as a gang to-

ward and from said indicators to be rotated

thereby, said registers being disengaged from

said indicators duri ing the positive rotation

thereof and in eng%gement therewith during
the negative rotation thereof.

55. In a caleulating-machine, the combina-
tion of two parallel shafts one of which is
movable towarcd and from the other: a set of
toothed indicators mounted on one of said
shatfts and simultancously shiftable and inde-

pendently revoluble thereon; aset of laterally-

fixed registers independently revoluble upon
the second one of said shafts; and means for
moving said shafts toward each other prior to
the beginning of the return stroke of the in-
dicators for causing the forward rotation of
sald registers; said means moving said shafts
away from each other after the completion of
said return stroke of the indicators.

56. In a calculating-machi

ne, the combina-
tion of independently - revoluble indicators
each revoluble one at a time 1n a positive di-
rection tfrom the zero-point and non-revoluble

‘1n a negative direction therefrom; independ-
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ently-revoluble registers movable bodily and
simultaneously as a gang toward and from
sald indicators during “the positive rotation of
sald indicators and in engagement therewith

during the negative rotation thereof; and a

hxed stop 1n position to engage said 111(110.11301‘

to prevent the negative rotation ther eot past
the ZBIO point.

. In a key-operated calculating-machine,

the combina.ti'on of registers; indicators for
rotating said registers in a positive direction
during the negative rotationof said indicators:
means for rotating sald indicators one at a
time in a positive direction an amount corre-
sponding to the numerical value of the key
struclk; means for rotating the indicators in a
negative direction; and stationary means for
preventing a negative rotation exceeding the
positive rotation of said indicators.

zero-point, sald 1nd

1O

58. In a calculating-machine, the combina-
tion of registers; indicators for rotating said

registers 1n a positive direction during the

negative rotation of said indicators, and a fixed
stop 1n position to engage said indicators to
prevent the negative rotation thereof past the

having gear-teeth interiocking during the en-
gagement of said registers with the indicators,
WhelebSJ the stopping of said indicators at
their zero-point causes the locking of the reg-
1sters at the completion of the ;t01 ward rota-
tion of said registers, said indicators being si-
multaneously shiftable and individually rota-
table 1n the positive divection.
HYMAN ELI GOLDBERG.
‘Witnesses:
ArTHUR M. CoX,
SADIE WOLF.
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