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To all whom it may concern:

Be it known that I, Erxst Leper, a sub-
ject of the German Emperor, and a resident
of Berlin, Germany, have invented a new
and Improved Calculating - Machine, of
which the following is a full, clear, and ex-
act desecription.

This invention relates to calculating ma-
chines, and has reference more particularly
to a machine of this kind having an operat-
ing member, numeral-bearing counter mem-
bers, mechanism operable by the first mem-
ber, for actuating the counter-bearing mem-
bers, locking means for preventing over-
pass movements of the counter-bearing mem-
bers, and auxiliary locking means, both the
locking means being controlled by the oper-
ating member.

An object of the invention is to provide a
calculating machine serving to effect arith-
metical and other calculations, in which
overshoot or overpass movements of the
numeral rolls or disks, or other countér-
bearing members are positively prevented,
when these are actuated in the operation of
the machine, in which the means employed
for thig purpose are simple and efficient, and
which do not add to the complexity of the
machine, in which the means for preventing
the overpass movements do not interfere
with the normal operation of the machine,
and do not add to the force required to op-
erate the machine, and in which the locking
means prevent the possibility of error, due
to overpass movements when the individual
counter members are actuated, and during
decimal transfer from one member to an-
other.

A further object of the invention is to pro-
vide a calculating machine in which the op-
eration of the mechanism for the through
decimal transfer is regulated by means of
auxiliary locking devices, so that forced and
positive guidance or control of the operative
parts are effected.

The invention consists in the construction
and combination of parts to be more fully
described hereinafter and particularly set
forth in the claims.

Reference is to be had to the accompany-
ing drawings forming a part of this speci-
fication, in which similar characters of ref-
erence indicate corresponding parts in all the
views, and in which—

Figure 1 is a vertical, longitudinal section
of one element of the machine; Fig. 2 is an
elevation showing certain details of con-

Specification of Letters Patent,.
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Serial No. 598,937,

i struction embodying parts of the locking
mechanism; Fig. 3 is a fragmentary eleva-
tion showing a train of gears constituting
part of the counter actuating mechanism;
Fig. 4 is a similar view showing part of the
counter-actuating mechanism, and including
certain of the constructive details of the
| locking mechanism; Fig. 5 is a view similar
to Fig. 2, showing additional parts of the
locking mechanism ; Fig. 6 is a plan view of
part of the calculating machine, having por-
tions broken away; Fig. 7 is a vertical sec-
tion of the key-board used in connection
with the calculating machine; and Fig. 8 is
a fragmentary plan view showing part of
the machine and the key-board used there-
with.

Before proceeding to a more detailed ex-
planation of my invention, it should be noted
that in the calculating machines hitherto
and at present employed, overpass or over-
shoot movements of the numeral- bearing
rolls or disks are prevented, or limited, by
means of braking devices, or through the
employment of intermittently operable lock-
ing mechanism. It has been found that a
braking or retarding device accomplishes in
part only, the purpose for which it is em-
ployed, and furthermore, that the customary
locking arrangement is also unsatisfactory
and insufficient. As soon as it is necessary
to effect a decimal transfer from one nu-
meral bearing member to the other, in the
operation of the calculating machine, the
Jocking action must of course, be interrupt-
ed. -This results in possibility of error even
with the more efficient of the calenlating ma-
chines, for example, those of the Thomas
type. In my calculating machine, through
the provision of suitable locking devices, in
combination with auxiliary locking devices,
this possibility of error is absolutely elimi-
i nated. Certain of the details of construc-
tion, shown for example herewith, form no
part of the invention, and can be varied in
accordance with individual preference and
special conditions, without departing from
the underlying spirit of the invention.

Referring more particularly to the draw-
ings, I provide setting mechanism including
a plurality of graduated or stepped rolls a,
slidably mounted in any suitable manner
upon spindles b, though constrained to ro-
tate therewith. Each roll has formed there-
on a plurality of series of teeth o', so that in
effect each roll constitutes a number of mu-
tilated gears, the series or groups of teeth
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representing the numerals 1, 2, 8, 4, 5, 6, 7
8, 9, and 0, in the usual manner, and being
adapted to be positioned in operative rela-
tionship with gears ¢ of the counter mecha-
nism. I provide an actuating disk e for
each number-setting device or set, provided
with teeth 7 in mesh with a gear ¢g. The
groups of teeth f of the different number-
sets ave arranged successively with reference
to each other, in the customary manner. In
Fig. 6 T have shown but a single actuating
disk, to simplify the disclesure. The disk
is provided with a hand crank . by means
of which it can be operated. When the teetly
7 of a disk actuate a gear g, the Iatter exe-
cutes a complete revolution. The gears ¢
are mounted upon spindles ¢, operatively
connected by means of bevel gears 2 and
shafts 27, with the spindles 2, so that a vev-
olution of a gear ¢ is transmitted to a spin-
dle, 0, which “also executesa complete revolu-
11011 taklno with it the corresponding roll «,
which is splined or otherwise slidably
mounted tpon the spindle. In consequence,
the particular group a’ of teeth in mesh
with the corresponding gear ¢, becomes ef-
fective to actuate the gear ¢, and to transmit
to it & movement cor‘*espondino in extent to
the number of teeth in the particular g group.
As the teeth f of the different number-sets
are successively offset, the rolls « are not
simultaneously actuated but are operated one
after the other.

As soon as the teeth of a roll « have movud
the gear ¢ through a corresponding arc and
have passed from engagement therewith, an
overpass or overshoot movement of the gear
¢ would, in all probability result, owing to
the momentum of the moving parts and the
kinetic energy acquired *hemby. To prevent
the overpass movement, I employ a locking
device similar to that of the Thomas type of

caleulating nmch]ne, and comprising essen-
tially, a preferably polygonal locking wheel
or disk 4, with which cobperates a pivoted
locking member or dog %, as is shown most
clearly in Figs. 2 and 5. The elements ¢ and
I constitute a lock, which becomes operative
as soon as the engagement between the roll ¢
and the counter mechanism ceases, and the
gear ¢ is at once brought to rest. The con-
struction of the dog % in my mlcvlatlno ma-
chine differs however from that of the cor-
responding element employed in the Thomas
machine, and herein is found one of the es-
sential features of my invention. It is so
constructed that as soon as the gear ¢ has
been brought to rest, the locking action
ceases, and the further movement of revolu-
tion of the spindle releases the lock. The re-
lease results therefrom, that the continued
movement of the spindle carries the dog out
of engaonment with the element 4. Thus, the
elements ¢ and % ave but temporarily opera-
tive, and the locking action, after it has been
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effected, 1s at once discontinued, and all of
the parts of the counter-actuating mecha-
nism ave freec to move as before. As the
parts of the mechanism, owing to the inter-
ruption of the locking action of the clements
¢ and & could easily De moved to greater or
lesser dunce, by shalxmo or concussion of
the machine, 1 provide “additional locking
devices which ave auxiliavy to the above- de-
seribed devices, and which will be described
liereinafter.

The counter-actuating mechanism inclades
a plurality of spindles 7, suitably jouwrnaled
n the framework, and cach provided with o
gear m, rigidly seeured thereon. Upon each
of the bpllldl ; 71, also constituting parts of
the counter-actuating 1‘1cchamsm, and suit-
ably journaled in the frame of the machine,
I also provide a gear o, rigidly secured
thereon, which 1s in mesh with one of the
above-mentioned gears m, so that the move-
ments of the gears m are transmitted to the
gears 0.  Upon each of the spindles » is pro-
vided a disk r constrained to rotate with the
spindle, and slidable in the direction of the
lonom thereof. These disks ave provided
with recesses ¢, and are similar to corre-
sponding elements found in electric coun-
ters. Upon each of the spindles 7, is rigidly
secured a toothed wheel », the form of which
also corresponds to the similar elements cus-
tomarily employed in the electric counters
above mentioned. The wheel » is provided
at one side, with twice as many teeth as on
the other. Fach disk p is operatively asso-
ciated with the next succeeding wheel 5 %0
that its periphery engages the sides of two
adjacent teeth. Consequently, the wheel »
cannot turn until, the recess ¢ reaches one of
the teeth of the wheel » and then permits the
wheel to turn when the corresponding tooth
enters the recess, as is shown in Fig. 4. The
amount of the revolution of the wheel then
approximates the extent of one touth, and as
soon as it is completed, the wheel » again is
held against revolution until the recess g4
again reaches a position such that the next
tooth can enter it, whereupon a further
movement of the wheel » is possible.
recess ¢ is positioned so that the above-de-
scribed operation takes place when the fignre
9 of the corresponding number-set becones a
10 in the course of the operation of the cal-
culating machine.

The above-described arrangement insiires
that at every movement of e operation of
the counter-actuating mechanism, the pavts
are locked against aceidental movement, and
against overpass movements during the “ car-
ying” from one ornlel' to the nL\{ higher
order. No.element of the counter mecha-
nism can turn as long as the locking devices
ave operative as described. HHowever, under
these circumstances, it would be possible to
turn the roll @ no farther than the engage-

70

T

83

990

<
ot

100

105

110

The

120

120



e

15

20

[
ot

30

35

40

50

55

60

65

989,507

ment of the first tooth of the corresponding

part of the voll ¢ with the corresponding

tooth of a gear ¢. Further movement would
be prevented by the locking action of the
above-described disk p. To permit a fur-
ther operation of the counter mechanism, it
is necessary to interrupt, temporarily, the
locking of the mechanism, and this is ef-
fected by means of a releasing device includ-
ing a pivoted fork s, which serves to actuate
the disk p, the latter being movable in the
direction of the length of a guide rod £, and
thus can be forced out of engagement with
the toothed wheel . The release is actuated
by means of a projection » secured upon a
suitable part of the corresponding disk e
and adapted to engage the lower end of the
fork and swing the same through a suitable
angle.

In the above description are included the
essential elements of my invention, and
those features of the calculating machine
which embody my particular improvements.
As already specified, many of the details of
construction illustrated for example, here-
with can be varied. The features described
below constitute necessary parts of a com-
plete and operative machine, but constitute
no part of my invention. The rolls.¢ are
controlled by means of a key-board, as well
as a replacing device, illustrated in Figs. 1,
6,7 and 8.

Two horizontal sheets or plates v and w
are provided with correspondingly formed
openings, through which the shafts of the
keys extend, the shafts being substantially
vertical. The keys are held in normal posi-
tions by means of spiral springs ¥, which
engage studs 2z, and press the keys upwardly
against the plate v. The springs maintain

the keys in normal positions until they are-

manually depressed. Slotted plates «, «
are rigidly connected with the front of the
bearing members «?, provided for the rolls
a, so that a movement of the rolls ¢ in hori-
zontal direction, produces a corresponding
movement of the slotted plates ¢, a. Springs
b, b are provided to produce a horizontal
movement of the above-mentioned parts,
but each is held initially from exerting this
tendency by means of a stop block ¢, ¢, which
engages a catch d, d rigidly connected with
the bearing member and the slotted plate,
and thus prevents the former from being
projected in a forward direction. The catch
d, d is rigidly mounted upon a swinging
member e, ¢ of angular cross-section, which
is pivotally mounted between pin bearings
f, f. Bach of the keys ¢, ¢ is provided with

means for displacing a member ¢, ¢ to dis-’

engage the stop ¢, ¢ from the catch d, d, the
means consisting of a horizontally arranged
rod A, 2 which engages the member ¢, ¢
when the key is depressed. As soon as the
stop and the catch are released, the spring

S

D, b becomes effective and advances the bear-
ing member and the slotted plate in a for-
ward direction until the hook provided at
the lower end of the corresponding key ¢, ¢
enters an opening of the slotted plate and
then holds the roll bearing against move-
ment. When this occurs, the roll ¢ is so po-
sitioned that the corresponding gear ¢ is in
mesh with the teeth of the roll corresponding
to the key which has been depressed. If a
counter mechanism has been set in this way
by wieans of the key, and if the hand crank
@ ig then turned, the roll ¢ will actuate as
many teeth of the counter mechanism as are
set by means of the key. VWith the remain-
der of the movement of the hand crank all
the bearing members, and with them the
rolls @, are returned to their original posi-
tions. For this purpose, I provide a finger
k, k&, rigidly secured upon the shaft of the
actuating disk, which is adapted to engage
levers 7, J, having noses [, /" and a connecting
bar m, m. The connecting bar is arranged
to engage projections n, n with which the
bearing members are provided, so that when
the projections are in the path of movement
of the bar m, m the bearing devices are ve-
turned to their original positions. That is,
the bar m, m will force the bearing members
backward until the stops ¢, ¢ are brought
into operative engagement with the catches
d, d. In this way, all the bearing members
which move forward when the correspond-
ing keys are depressed, can be returned to
their original positions simultaneously.

When an actuating disk is turned, by
means of a hand crank, the teeth f cause a
complete revolution of the gear ¢, and con-
sequently, a complete revolution of the cor-
responding roll ¢. At the moment when the
first tooth of the roll @ engages the corre-
sponding tooth of a gear ¢, the movement of
the counter mechanism begins. This is pos-
sible as the releasing fork s first displaces
the wheel 7 and interrupts the locking action
of the disk p. As long as the teeth of the
roll @ are in mesh with the teeth of a gear ¢,
the movement of the latter is forced and
guided, that is, it is not capable of inde-
pendent, accidental or other movement. The
moment that the engagement of the teeth
ceases, the locking action of the elements ¢
and % begins. During the period of this
locking action, the releasing member s, and
with it the disk g, return to their original
positions, and the previously interrupted
locking of the counter mechanism again be-
comes effective, so that all the parts of the
counter mechanism are again secured against
accidental movement, as soon as the locking
action of the elements ¢ and % has ceased.

Having thus described my invention, I
claim as new, and desire to secure by Let-
ters Patent:

1. In a calculating machine, an operating
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member, counter actuating mechanism oper-
able by said membexz, 1001\1n0 means for pre-
venting overpass movements of said mecha-
lllolll. and an auxiliary locking means, one
of said locking means being controlled di-
rectly, and the “other mdu*ectly by said oper-
dtlno member.

2. In a caleulating machme, an operating
member ; counter mechanism, setting mecha-
nism, mems for tranq'mttmo the movement
of said member to said counter mechanism,
locking means for preventing overpass
movement of said setting mechanism at the
end of the movement of said member, and
locking means for 31’\‘.'@11‘[11‘\;;’ OVerpass
movement of sald counter mechanism in
(“vrrvmg from one order to the next higher
order, said first means b belng associated with
said opervating member and said selting
111ech(1ni¢m1 said zecond means being inde-
pendent of said first means, and Lem(‘ asso-
ciated with said setting mechanism and said
counter mechanism, both of said locking

means being contvolled by said omutmf‘
member.

3. In a caleulating machine, an operating
member, setting mechanism addptec« to be

actnated thereby counter mechanism, means
whereby said opers ating member serves to ac-
tuate said counter mechanism through said
setting mechanism, said means conctnutmfr
locking means for prev enting overpass move-
ment in said counter meﬂhanlcm, In carrying
frem one order to a next higher ovder, and
locking means associated with said ope at-
ing menzber and said setting mechanism for
momentarvily preventing overpass movement
of said setting mechanism.

4. In a ca]cnl.umﬂ machine, an operating
member, setting mechanism, counter mecha-
nism. means whereby said operating mem-
ber serves to actuate said setting mecha-
nism, locking means associated with said

operating member and said setting mecha-
nlsm and operative momentarily at the end

£ the movement of said operating member,

for preventing overpass movement of sud

setting mechanism, and means whereby the
movement of said operating member is
transmitted to sald counter mechanism
through said setting mechanism, said last-
mentioned means 1ncludmo locking means
operative after said first mentioned locking
means, to prevent overpass movement in smd
counter mechanism. m carrying from one
ordel to thu next higher order.

In 2 calenlating machine, an operating
member sc{tmo mechanism flclaptcd to be
actuated theveby, transferring devices for
transmitting the movement h‘om one ele-
ment of said counter mechanism to another,
in carrying from one order to a next hlﬂher

989,507

order, means whereby said devices are nor-
nmhy locked to prevent overpass movements,
means operable by said operating member,
for releasing said devices, and locking means
associated with said op"mtino member and
said setting mechanism, to prevent overpass
movements of said se ttmo mechanism, said
Iast-mentioned means bemn momentarily
operative before said trmstcrlino devices
are "eJeasul by said oper mng member.

6. In a calculating machine, an operating
member, counter mechdmsm spindles for
opera mw saicdl mechanism, solun'r mecha-
nism including shafts, lockmo means for
preventing overpass movemcn( and asso-
ciated with said spindles and g(nd shatts,
said means being momentarily operative at
the end of the movement of (ud member,
means for operatively connecting said set-
ting mechanism and said snndlcs trans-
ferring mechanism having means \\hu'd)\'
the movement of one of said spindles can be
transmitted to the next one of said spindles
in carvying from one ovder to the next higher
ovder, said transferring mechanism consti-
tuting lod-:m_sz means for preventing over-
pass movement, and means opernb] bv said
operating mechanism. for releasing said
‘tx msferving mechanism. to permit the op-

1Mon of the device.

In a caleulating machine, an operating
membe counter mechanism comprising a
plurality of units, spindles. each .1dap{ed to

operate one of said units, setting mechanism
imeluding shafts, locking means for prevent-
ing overpass movement, and associated with
said spindles and said shafts. said lock-
ng means cmmstmo of dogs and ]m]vonnal
members adapted to engage, said locking
means being mmnenlanlv operative at the
end of the movement of said operating memn-
bﬂr. means for operatively connedmo said

setting mechanism and 5'11(1 spindles, trans-
+e1‘11110 mechanism serving to transmit the
movement of one of said spindles to the next
one in carrying from one ovder to the next
higher order, settmo mechanism including
double-toothed pinions, and disks hmmgz
single notches, whereby said pinions and
said disks are normally locked, except when
said disks are in position sueh that said
notches receive teeth of said pinions, and
means controlled 1 v, aid operating member.
for momentarily disengaging said pinions
and said disks.

In testimeny whereof T have signed my
name to this %pemﬁmhon in the presence of
two subseribing witnesses.

ERNST LEDEFR.

Witnesses:

Herey Haseur,
Worpnazan Havrr.

s

Copies of this patent may he obtained for five cents each, by addressi

ng the “ Commissioner of Patents,

Washington, D, ¢.”
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