E. JAHENZ,
CALCULATING MACHINE,
APPLIOATION FILED 0QT. 5, 1909,

Patented Mar. 15, 1910,

952,257,

-
jod
[%]
]
&
ow
|
w0
B
M
M
& ~
w2 70
@
~
-

i

S

i
i
:_:__ I
i |

e

|
!

|

I 5

L
LAl 1

Ll
_______ f .

i

|1

:5

%@%

0

_

=

I Frge sz e

37

CELFor S S s, s
== 73

T ST

g
Y.p
Al S




E. JAHNZ.
CALCULATING MACHINE.
APPLIOATION FILED OOT. 5, 1909,

Patented Mar. 15, 1910.

952,257,

ﬂy 4 a.

3 SHEET8—SHEET 2.

“

[

A ! :I!
“//éy.maw AW

B

Natatupd

PV atati

——

JreerEre T
ORI T

Z'

T Z eSS EiS S

e

ze

25’

79

L




952,257,

E. JAHNZ.

" CALOULATING MACHINE,
APPLICATION FILED 00T, 5, 1809,

Patented Mar, 15, 1910.

3 SHEETS—SHEET 3.

X

%

2N

T e e

\Frwere i ez

WZ%Z@LS‘(S@&S‘,‘ -

—
M;S‘;ggb B . 222128 %4/5! Q.




10

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.

ERWIN JAHNZ, OF BERLIN, GERMANY, ASSIGNOR TO GRIMME, NATAILIS & CO.,
KOMMANDITGESELLSCHAFT, AUF AKTIEN, BRAUNSCHWEIG, OF BRUNSWICK,
GERMANY, A CORPORATION OF GERMANY. _

CALCULATING-MACHINE.

952,257,

Specification of Letters Patent.

Patented Mar. 15, 1910.

" Application filed October 5, 1909. Serial Ko. 521,128.

To all whom it may concern: )

Be it known that I, Erwin JAuNz, engi-
neer, a subject of the Emperor of Germany,
residing at Berlin, Province of Branden-
burg, Kingdom of Prussia, Empire of Ger-
many, have invented certain new and useful
Tmprovements in Calculating-Machines, of
which the following is a specification.

My invention relates to improvements in
caleulating machines in which the values of
the calculation are set on a setting mechan-
1sm by means of cam disks, slides, or keys,
whereupon they are transmitted to a regis-
tering mechanism. In machines of this
class 1t is sometimes desirable to set the re-
sult obtained in the registering mechanism
on the setting mechanism by means of the
said cam disks, slides,”or keys, which may
be necessary for example, if the said result
is required in a further operation, or if the
result is to be printed by means of a print-
ing mechanism coGperating with the setting
mechanism. ,

My invention consists in providing means,
whereby the said setting operation can be
effected in a simple way. e

For the purpose of explaining the inven-
tion several examples embodying the same
have been shown in the accompanying draw-
ings in which the same characters of refer-
ence have been used in all the views to in-
dicate corresponding parts.

In said drawings—Figure 1, is a front
view of a calculating machine partly in sec-
tion, Fig. 2, is a vertical cross-section of the
sald machine taken on the line 2—2 of Fig.
1, Fig. 3, is'a vertical cross-section of the
machine illustrated in Figs. 1 and 2 in
which a modification of the transmitting
means is shown, Fig. 8, is a perspective
view of a detail of the machine shown in
Fig. 3, Fig. 4, is a vertical cross-section of a
different type of a calculating machine
equipped with transmitting devices, Fig. 42,
is a detail section of a portion of the mech-
anism shown by Fig. 4 and taken in a plane
at right angles to the plane of section of
said Fig. 4, Fig. 5, is a plan of the ma-
chine shown in Fig. 5 partly in section, Fig.
6, is a vertical longitudinal cross- section
illustrating the invention as embodied in a

-type of a machine in which keys are used
- for setting the values, and Fig. 7, is a detail

view partly in section of a part of the ma-
chine shown in Fig. 6.

The general construction of the machine
illustrated in Figs. 1 and 2 of the drawings
is similar to that shown in the patent of the
United States No. 928,083 granted to Franz
Trinks July 13, 1909. Said machine em-
braces general. features of construction as
follows: As shown by Figs. 1, 2, 3 and 3e,
11 indicates the base plate of the machine
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from which rise vertical side walls .99, 99 .

providing a sapport for the setting mechan-
s The latter is inclosed by a casing 2.
The registering mechanisin is mounted on a
carriage 6 which . is longitudinally slidable
In a groove of the base plate. The setting
mechanism " is mounted on a horizontal
rotary shaft 1 to which setting disks @ are
secured. Each of the said disks carries nine
radially movable teeth z. Adjacent to the
disks ¢ cam disks b are loosely mounted on
the shaft 1 which are provided with handles
0" projecting through slots of the casing 2,
and which are formed with cam slots 5.
The teeth 2 are formed with lateral noses #*
projecting into said cam slots 2. By rotat-
ing the cam disks b at a certain angle a cor-
responding number of the teeth 2 are forced
outward beyond the periphery of the disks
a. If now the disks ¢ and ? are rotated by
means of a crank 3, the projected teeth %
engage in gear wheels ¢ loosely mounted on
a common shaft ¢!, so as to advance the lat-
ter a corresponding number of teeth.
Thereby also the number wheels d are ro-
tated which are operatively connected with
the geir wheels ¢ by means of gear wheels
d'. The registering wheels d are loosely
mounted on a shaft d? supported in side
walls 90 rising from the base plate of the
carriage 6. They are provided about their
peripheries with the numerical characters
from 1 to 9 and the zero sign, and the lat-
ter can be displayed through peep holes ¢.
Carrying mechanisms 4, 47, 5, 5’ of any
preferred or known construction are pro-
vided in my improved machine, which do
not form a part of my invention and there-
fore need no detailed description. By
shifting the carriage 6 laterally, the setting
disks @ can be brought into codperation with
any of the number wheels of a higher order.

The resetting mechanism provided in my
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improved machine consists of radial pins 7
secured to the shaft d* and codperating with
abutments 8 provided on the number wheels
d. Normally the pins 7 are out of the paths
of the abutments 8, but they can be shifted
into the path of the latter by shifting the
shaft d* laterally. As shown such shifting
movement is imparted to the shaft 4* by
means of a cam ring 9 secured thereto and
cobperating with a similar cam ring 10 se-
cured to the side wall 90 of the carriage 6.
By turning the cam ring 9 in the direction
of the arrow 4 (I'ig. 2) the shaft ¢* is shift-
ed laterally, so that the pins 7 can engage
the abutments 8 and thereby rotate the num-
ber wheels & into their zero positions.
Referring now to the features of con-
struction constituting my present invention:
in my improved machine means are pro-
vided whereby the number wheels ¢ and the
cam disks & can be operatively connected
with each other in such a way, that upon
resetting the number wheels ¢ such move-
ment is transmitted to the cam disks, and
the direction of rotation is such, that when
rotating the number wheels & in the direc-
tion of the arrow % shown in Fig. 2 the cam
disks are rotated in the direction of the
arrow ¢. Thereby a. number of teeth is
thrown outward in each of the setting disks
@ which corresponds to the value set on the
cobperating number wheel. For this pur-
pose each of the cam disks & is provided

_about its circumference with gear teeth s

adapted to be thrown into mesh with the
teeth of the codperating gear wheel e. As
shown in the figures, the said teeth are nor-
mally out of engagement with each other,
and they can be thrown into codperation
by shifting the carriage 6 supporting the
registering mechanism. Therefore, when
resetting the number wheels the values
represented thereby can be transmitted to
the cam disks b, so that so many of the teeth
2z as correspond to the said values are
thrown into operative position relatively to
the setting disks b. If for example one of
the number wheels & displays the number 4
through the peep hole g, and if now the
said wheel is reset by rotating the same in
the direction of the arrow %, the cam disk &
is rotated by means of the gear wheel e into
a position in which four teeth z are thrown
into operative position. Therefore the num-
ber “4 7 is transmitted from the registering
mechanism to the setting mechanism.

In the example shown in Figs. 3 and 3%
toothed racks % are used for operatively con-
necting the cam disks » and the number
wheels d, which racks codperate with the
gear wheels d* of the wheels ¢ and with
gear teeth s of the cam disks 5. Normally
said racks are out of mesh with the teeth s
and d. As shown each of the racks % is
supported on links 18’, 13" the upper pivots
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of which engage in a longitudinal slot #*
of the rack, so that the latter can slide in a
longitudinal direction. By rocking the said
links upward and in the direction of the
arrows m and n the said rack is lifted into
engagement with the gear teeth s and d'.
As shown all the links 137, 18" are mounted
on longitudinal rock shafts 47 and 48 re-
spectively which are connected by a link
37 jointed to crank arms 13, 18. The link 37
carries a button 36. By means of the latter
all the links 13’ can be simultaneously rocked
upward. When the said links are In their
rocked positions, the setting mechanism g,
» and the number wheels d are operatively
connected with each other, so that upon re-
setting the registering wheels the values
represented thereby are transmitted to the
setting mechanism.

In Figs 4,4 and 5 I have shown an exam-
ple illustrating how the invention may be
embodied in a machine of a different con-
struction. As shown in said Figs. 4, 4* and
5 the casing of the machine consists of 2
base plate 55, vertical walls 56 rising fromn
the latter, and a cover 14. The setting
mechanism consists of a plurality of rotary
cylinders 17 supported with one of their
pivots in the wall 56 of the casing and with
their opposite pivots in a bracket 59 rising
from the base plate 55. Each of the cylin-
ders 17 is provided about its circumference
with nine elongated teeth 18 of gradually
increasing lengths. Above the said cylin-
der a rotary shaft 16 is mounted in suitable
bearings, and said shaft carries a gear wheel
r which can slide .Jongitudinally on said
shaft, while it is rotated the-eby in any of
its positions. As shown the shaft 16 1is
made of square cross-section. The gear
wheel » can be shifted laterally by means of
a button ¢ having an arm 15 extending
downward through a slot ¢* of the casing
and engaging in a circumferential groove
of the hub of the gear wheel ». By shifting
the gear wheel » longitudinally of the cylin-
der 17 it is brought into the path of one or
more of the teeth 18. The gear wheel » can
be adjusted according to the value to be sct
on the setting mechanism by means of a scale
provided on the upper side of the casing of
the machine and adjacent to the slot ¢
through which the button ¢ extends down-
ward. Said scale indicates the different
Positions of the gear wheel » from the
“zero” position to the “nine” position.
One of the pivots of the cylinder 17 is pro-
vided with a bevel gear 19 which is in mesh
with a bevel gear 20 secured to a crank
shaft 21. If the latter is rotated, such ro-
tary movement is transmitted through the
bevel gears 20, 19, the teeth 18 of the cylin-
der 17, and the gear wheel » to the shaft 16,
so that the latter is rotated in a greater or
less degree according to the position of the
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gear wheel r relatively to the cylinder 17
and the number of teeth 18 engaged by the
gear wheel . The crank 21 is connected in
the manner described with all the cylinders
17. The shaft 16 carries a bevel gear 22
which is in mesh with a bevel gear 23 rigidly
connected with a horizontal number wheel
60. At its upper side the number wheel is
provided with the numerical characters from
L to 9 and the zero sign, and it is adapted
to display the same through a peep hole 24
of the cover 14 of the machine.

The resetting mechanism consists of means
for disconnecting the registering mechan-
ism from the setting mechanism, and of
means for rotating the number wheels into
their zero positions. As shown the means
for disconnecting the registering mechanism
from the setting mechanism consist of a rock
shaft 74 carrying a plurality of cams 43 one
for each of the shafts 16.” The latter are
provided with arms 72 adapted to be en-
gaged by said cams. Normally the shafts
16 are forced into their right hand positions
by means of springs 76. If the shaft 74 is
rocked in the direction of the arrow shown
in Fig. 4, for example by means of a crank
42, the cam disks 43 shift the shafts 16 to-
ward the left, until the bevel gears 22 are

‘out of engagement with the bevel gears 23.

When the crank 42 is released, the shafts 16
are forced into their normal positions by the
springs 76. Extending longitudinally of
the casing of the machine a rotary shaft 25

is mounted in the side walls of the casing of

the machine, and the said shaft is provided
with a cam ring 79 whereby it can be shifted
laterally. The said cam Ting and codper-
ating parts are similar to the corresponding
parts 9 and 10 described with reference to
Figs. 1 and 2, and they need no further de-
scription. Ioosely mounted on said shaft
25 is a plurality of gear wheels 25’ one for
each of the number wheels 60, and each of
the said gear wheels carries a pin 44 adapted
to be engaged by a radial pin 45 secured to
the shaft 25. Normally the pins 45 are out
of the paths of the pins 44. If the shaft 25
1s shifted laterally, the pins 45 are moved
info their operative positions relatively to

the pins 44, and when rotating the ‘said

shaft the gear wheels 25 are rotated. The
gear wheels 25" are operatively connected
with the bevel gears 23 through intermedi-
ate gear wheels 63, so that the rotation of
the shaft 25 is transmitted to the bevel gears
23 and the number wheels 60 so as to reset
the latter.

A gear wheel » is rigidly connected with
each of the number wheels 60, and is adapt-

ed to.cobperate with a toothed rack o piv--

otally connected to the button 7. The rack o
is normally thrown out of engagement with
the gear wheel » by turning the button 2,
and to set up engagement between the rack

/

8

and gear the said button is turned in a re-
verse direction. If the button 4 is in its zero
position, as shown in Figs. 4 and 5, and the

{#ack o is thrown into engagement with the

gear wheel p, the resetting movement of the
cobperating number wheel 60 is transmitted
to the button 7, so that the latter, and the
gear wheel » connected therewith are shifted
1nto the position corresponding to the value
represented by the number wheel. Thereby
the values represented by the registering
mechanism are transmitted to the setting
mechanism, so that the said values can
directly be used in a further calculation.

In Figs. 6 and 7 I have shown a type of a
calculating machine in which the values are
set on the setting mechanism by mecans of
vertically movable keys 26 normally held
in their elevated or inoperative positions by
coiled springs 41 and adapted to be held in
their depressed posilions by means of a
spring actuated slide bar 27 common to all
the keys of the same column. If a key is
depressed, the slide bar 27 is pushed rear-
ward against the action of its spring 64 by
an inclined heel 26" formed at the lower end
of the stem 66 of cach key, and it is at once
pulled forward again, so as to engage a
shoulder formed by the upper part of said
heel.  When thus locked in its depressed
position the stem 66 of the key 26 forms an
abutment for a bar 29 which at its rear end
is formed with rack teeth 29’”. The latter
are in engagement with a gear wheel 31 con-
nected with a number wheel 30. The bars
29 are formed with cam faces 29’ which
strike against the lower ends of the key
stems 66, when they are thrown rearward
by means of gear wheels 28 rotated by a
crank 28 and cobperating with teeth 29”7
formed on the lower sides of the bars 29.
When the bars 29 strike against the key
stems 66, they are rocked downward suf-
ficiently as to retract their teeth 29’/ out of
engagement with the gear wheels 31. There-
fore each bar 29 can advance its number
wheel only a distance which corresponds to
the value represented by the depressed key
41, though upon each rotation of the

crank it performs a full rearward stroke. i

After the teeth 29”7 of ‘the bar 29 have been
thrown into engagement with the gear wheel
31, which may be done for example by
means of a spring 88, the rack is retracted
either by hand, or, as shown, by means of a
spring 39 which has been put under tension
by the previous rearward shifting movement

of the bar 29. To prevent the gear whecl

28 from interfering with the return move-
ment of the bar 29, a cam 40 is provided
which engages below a cam face 29/’ and
thereby lifts the bar 29 out of engagement
with the gear wheel 28. as soon as the crank
28" has completed a full revolution, and the.
bar 29 has been shifted to the right. While
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the bar 29 is thus being retracted, the
elongated cam face 29’’’ prevents the teeth
29’77 and the gear wheel 28 from coming
into mesh with each other, because the cam
40 slides along the face 29”””. The keys 41
locked in their depressed positions by the

slides 27 are released by means of push but- |

tons 27 which when forced rearward per-
mit the springs 41 to throw the keys up-
ward into their normal positions.

In the present example the connection
between each of the number wheels and its
setting mechanism consists of a toothed rack
33 adapted to be thrown into engagement
with a gear wheel 32 secured to the number
wheel 30. At its front end the said rack is
connected with a sliding cam 34 cooperating
with all the keys of the same column. The
stems 66 of the keys 41 are provided with
pins 26" projecting laterally therefrom and
into the psath of the cam 34. If the rack 33
is in engagement with the gear wheel 32
and the registering mechanism is reset in
any known or preferred way, the rack is
shifted rearward, and upon such rearward
movement the cam 34 successively engages
the ]%ins 26”7 of the keys.. Each key is
thereby depressed and locked. in its de-
pressed position by the slide bar 27 and it is
released again by the next key forced down-
ward by the cam 84, so that finally only the
last one of the keys engaged by the cam 34 is
held in its depressed position. As in the
resetting operation the number wheel is
rotated a certain angle which corresponds to
the value represented by sald number wheel,
the rack is shifted backward a distance
which corresponds to such angle, so that it
is stopped below a key the value of which
corresponds to the value represented by the
number wheel.

In the preferred form of the machine
means are provided whereby the racks 33
can be thrown in or out of operation. As
shown the racks are pivotally mounted on
posts 67 extending upward from the cams
34, and they can be held in engagement with
the gear wheels 32 by a spring 68. At the
front side of each of the posts 67 a latch 69
is provided which can be rocked into en-
gagement with an arm 70 extending for-
ward from the rack 33. If the said latch is
in engagement with the arm, the rack 33 is
in a slightly lifted position as shown in
Fig. 6, in which its teeth are out of mesh
with the gear wheel 32.

Any preferred resetting mechanism may
be provided in my machine. As shown the
machine is equipped with a resetting mech-
anism which is similar in construction to
that described with reference to Figs. 1 and
2. In Fig. 7 the said resetting mechanism
is shown in detail. As shown in said figure,
the number wheels are loosely mounted on a
rotary shaft 81 adapted to be shifted lat-

952,257

erally by means of a cam ring 82. The said
shaft carries radial pins 83 one for each of
the number wheels, and the latter are pro-
vided with codperating abutments 84. As
shown the said pins are normally out of the
paths of the abutments 84, and they are
shifted into their operative positions by the
shifting movement of the shaft 81. If now
the shaft 81 is rotated its pins move the
number wheels into their zero positions.

I claim:

1. In a calculating machine, the combina-
tion with registering mechanism, setting
mechanism, and resetting mechanism for the
registering mechanism, of gear mechanism
to transmit resetting movement of the regis-
tering mechanism to the setting mechanism
and having temporary engagement with re-
lation to the registering and setting mechan-
isms. :

2. In a calculating machine, the combina-
tion with registering mechanism, setting
mechanism, and resetting mechanism for the
registering mechanism, of gear mechanism
cooperating with both the registering and
setting mechanisms to transmit the resetting
movement of the registering mechanism to
the setting mechanism and normally in in-
operative position relatively to the register-
ing and setting mechanisms, and means for
throwing the said gear mechanism into
operation.

3. In a calculating machine, the combina-
tion with registering mechanism, setting
mechanism, and resetting mechanism for the
registering mechanism, of toothed devices
operating both with the registering mech-
anism and setting mechanism to transmit
the resetting movement of the registering
mechanism to the setting mechanism, and
means to throw said toothed devices into or
out of operation relatively to the register-
ing and setting mechanisms.

4. In a calcublating machine, the combina-
tion, with the setting machanism, the regis-
tering mechanism, the resetting mechanism,
and a carriage supporting said registering
mechanism and resetting mechanism an
adapted to be shifted longitudinally of said
setting mechanism, of toothed gearings on
said setting mechanism and registering
mechanism adapted to be thrown into en-
gagement with each other by the combined
resetting and carriage shifting operations
and to transmit the resetting movement to
the setting mechanism.

5. In a calculating machine, the combina-
tion with a rotary setting disk provided
with a plurality of radially movable teeth,
a rotary cam disk adapted to shift one or
more of said teeth into operative position
and provided about its circumference with
gear teeth, a number wheel, and a gear
wheel connected therewith and adapted to
be rotated by the operative teelth of said

70

80

90

100

110

120

130



052,257 : ‘ o

setting disk, of resetting means for said
rumber wheel, and a carriage supporting
said number wheel and its gear wheel and
adapted to be shifted relatively to said set-
ting and cam disks, the gear wheel. con-
nected with said number wheel being adapt-
ed to be thrown into engagement with the
. gear teeth on said cam’ disk upon the com-

bined resetting and carriage shifting opera-

tions and to transmit the resetting move- 10
ment to said cam disk. '

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses. A .
ERWIN JAHNZ.
Witnesses : , ’
HEeNrY HASPER,
‘WorpEMArR HaTPT.




