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Application filed October 21, 1908, Serial No. 458,873,

To all whom it may concern: . -
Be it known that I, Frawnz Trinks, en-
gineer, subject of the Emperor of Germany,
residing at Brupswick, Duchy of Brunswick,
Emnpiré of Germany, have invented certain
new and useful Improvements in Calculat-
ing-Machines, of which the following is a
specification, ’ ‘
This invention relates to improvements in
calculating machines, and more particularly
to machines of that class comprising two
revolution counting mechanisms, one of
which is used in performing ordinary cal-
eulating operations, and the other used when

performing what is known as a simplified

calculating operation. An example of a
machine of this class is described in my co-
pending application Serial Number 400442
filed December 14, 1907. In this machine
the counting mechanism psed for perform-
ing simplified operations is provided with
tens transferring means, and each of its
counting wheels has two series of figures
which are exposed throngh a peep hole or
sight opening formed-in a slide movable on
the cover of the casing. To insure a tens
transfer at the proper time, though the ma-
chine crank is rotated in opposite directions
when performing an addition or a subtrac-
tion, the figures of bhoth serics of the count-
ing wheels are displaced relatively to each
other the distance of one division, in such

“ manner that in the initial position and when
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the slide is set for performing an addition,
the zeros of the series of figures designed for
additions are visible, the slide being shifted
to expose the nines of the series of figures
for performing subtraction. 1f the machine
is operated {o perform simplified <ubtraction
the nines of the connting wheel will there-
fore he shown or exposed through the peep
holes or sight openings of the slide instead of
the zeros as in the mitial position for per-
forming division. To arrange the machine
for subtraction the c¢rank must be rotated in
a proper direction to move the zeros in front
of the peep holes through the medium of
the tens transferring means, and by so ro-
tating the crank the remaining counting
mechanism, which has its driving mechan-
ism operatively connected with the first op-
erated countin

the distance of a value. Therefore, in the
subtraction position of the slide, a position
of rest of both counting mechanism cannot
be obtained except by means of the zero set-

mechanism, is also moved:

ting shaft of an ordinary counting mech-
anisn. - ' :
The operation as just specified is for many
reasons disadvantageous, and the object of
the present improvement is to avoid the
necessity for such operation or dispense
with a speeial crank vevolution or a zero
setting operation. :
* In this improved machine means are pro-
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vided whereby a counting wheel upon the -

first revolution of the crank in the direction
required for performing subtraction is ro-
tated the distance of two values instead of
one value, the first part of the rotation be-
ing effected in the usunl manner by means
of & well known movable tooth means setting
the zero to the counting wheels at the rear of
the peep holes, and the remaining revolution
is effected by additional means which moves
the numeral “ 17 <o as to be visible through
the first peep hole, according to the single
revolution of the crank.

To more clearly illustrate the invention,
several examples embodying the same have
been shown in the accompauying drawings,
and therein :— .

Figure 1 is a transverse vertical section on
the line 1-—1, Iig. 2, and embodying the
features of the invention. Tig. 2 is a partial
longitudinal scetion of the machine. Fig. 8
is a Jongitudinal section of a portion of the
machine lustrating a wodification. )
is a view similar to Tig. 3, illustrating a
further modification.  FFig. 5 is a cross-sec-
tional view through a portion of the mech-
anism shown by Fig. 4. Figl 6 is a detail

Fig. 4.
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¢levation illustrating a medification of the

push rod used in Fig. 4. Fig. 7 is a_detail
cross-sectional view on the line 7—T7, Ifig. 2.
Tig. 8 is a detail cross-sectional view on the
Tine 88, Fig. 2.

Referring particularly to Figs. 1,2, 7 and

&, the well known driving wheel ¢ for the -

counting mechanism ¢ is mounted on the
driving shaft [ which is operated by the
machine crank b, and said said driving wheel
is in the present instance provided with an

additional or second tooth ¢ which is nor- .

mally in inoperative position with relation
to the counting wheel adjacent to the said
driving wheel, the said additional tooth
wher in-operative position acting but once
upon the first revolution of the crank, or by
a single revolution of the crank, conjointly
with the tooth «, and after the said tooth ¢
has performed its function it is automatic-
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ally thrown out of operation.
means the oountmfr wheel, by a single revo-
tution of the crank in the direction of the
arrow ¢ as shown by Fig. 1, in pw.Iormmr“
subtraction, is sdvanced the dmtance of two
velues, namely, the distance of one value by
the opﬂra sion of the tooth € moving t’“xe
zeros of the counting wheels in front of the
peep uoi or sight opening A, and a second

ralue by the ommbon of the tooth «a, the
m.ter by = &mnle revolution of the machine
crank moving the numeral 1 in front of the
frst peep hole or sight opening. As the two
ooummg mechanisms aré connected for rela-

[+

16 tive operations they will both show the
numeral %17 thron h tbe actLauon of the
mechanism just exp alned or the t*vo teeth

o

their cobperating parts.

the c‘r?cuhmnw m&(*hme, as in the
f'10~°ci by my application herein-
ore no wed, 1s a ‘unouu(unal ly shiftable
ng mechani sm m at a point below the
ting counting meclnnhm unbocxymn
mrw wheels d with the two sefs of
) "aifx thereon as hereinbefors referred to.
Connectad to the counting mechanism m 2 nc*
extending lCDQ"bell")‘l]ly of the machme is
an endiess band or chain % which moves over
suitable grooved pulleys or sheaves and is
30 uumtmne\l at a proper degree of tautness.
onnpc*ed to the cndless 'nemd or chainkis a
fork %" which engages and is shiftable on the
crani n:aftlwq the two membeys of the fork
the ur iving wheel ¢, as clea rly shown
2. By this means the driving wheel
ted.or advanced the same distance as
1@in eo un‘mg mechanism m but in a di-
n opoosue to the latter, for example, if
21m counting mecha anism s shifted to
11‘, the driving wheel ¢ is 5 corresp ond-
ﬂfi to the left owing %o the inter-
zoh:a= 1on of L}.l endless band or

12 tooth @ of the driving wheel ¢
1 isposed to operate mfh oreen-
1 ¢, butb the tooth ¢ is normally
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1 such po tio
\gement Iclz
¢ h ¢ is of angular contour, swmg or
oVes. on a ver tlczl pivot carried oy the
sal ¢, and Ol.momes an angular arm ¢’ by
i ich the ssid toolh is p 3\11101! il
eth (é by devices which will
be ef:hL ted. Ixtending thron(rb the
end of the cztsmg of the machine ad ](wcnt to
tne counting wheel ¢ is a push button o hav-
g an elong: ited stem with an inner angular
inal o the push button being (%the"‘IOIl}/
rative Mm engaged by a coiled spring ¢
£ febrﬂc. the said button and its stem or to
restors the same to normal position when re
¢ stem of the push button at an
e point is provided with a catch
and in advance of said notch
within the casing the pusi but-
em has a finger » projecting upwwrdly

on as to pass or be out of en-
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By this-

sliding mov ement ag

tively to the said teeth a.

to enguge o pr ajw{ ton or tappet

w slide J wlick is movable to control the
71(4 clesed condition of the peep holes
in the casing over the

[ having m,xemnos therein 75
5 extent the peep holes or
sight openings in the casiy 1g of ﬂlb machine,
or of sufiicient extent to disclose one sot of
namera‘s o: the 1

double set of numerals on
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‘wutme[;a, to engag
the projecting At

the said tor

in-
the «hsp\,sl-

80

the pm]w—

91"19% oF nu- 85
viieels 4 exposed in
\he movement ui the said

33
~
l

{f)

accmdame with

wheels, .

It is neces sary to lock il
its depr sitioy
its nachon dun*w the m
machine crank
the operatoy Honmo the
its stem dGDVSQSCH. and to accomplish this
object a lateh bar P is mounted for vertical ¢
ainst the inner surface
through which the
stem are operafive,
vetracted

i)

push button in
it to perform 90
ulation of the
oid the necessity of
said buiton and

11

of the end of the cas
said push button aad i its
id Iatch 5)‘-" Unm':

zxgmnst

the vesistance of A']7£Lg v T hlch norinally 100
tends to force the Liteh bar upwa r(ﬂv The

upper 2nd of the ch «QM p continually

bews against the lower portion of the stem
of the push butfon o, and when the stem of

i’( read 1}7'*»'&1‘01‘* s sufficient 105
cauges the np")er and
e the noteh o a1 i
n denro %se”' po I
od of time or unuf the 4
he machine erank hus been
complnned fmd the tooth ¢ has acted on ¢
teeth ¢’. "The latch bar P 18 vetracted of
the m"‘ er time & r; a cam ¢ mu'mf“/i on tae
erank shafs l, the said lutch bar ha
w(hm"sul,w yoke loo nsely extending over
cam and fng lattor
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movement of the slide f to the left as just
explained simultaneously with the disposi-
tion of the tooth ¢ in operative relation to
the teeth d’ is effected when subtraction is
to be performed and the said slide in this
position displays the left hand series of dig-
its on the wheels d. 'When the push button o
and its stem are released and return to nor-
mal position the slide f may be manually
shifted to the right by the operator.

In the operation thus far described, the
second tooth cannot be disposed in operative
position except when the units: counting
wheel is used, or in other words this par-
ticular mechanism embodying the second
tooth is solely associated with the units
counting wheel, and it would not be prac-
ticable to arrange the push button so that it

would operate with the higher values or to

provide it with an abutment for each of the
value positions because when operating. the
second tooth ¢ in a bigher value position,
only this value position and the succeeding
higher value positions would be moved from
nine to zero by reason of the fact that the
tens transferring mechanism is operative
solely for actuating the higher value posi-
tion from a lower one. Therefore, the con-
struction thus far described can be used
merely in such cases in which simplified sub-
traction is preceded by a ustal subtraction,
but not vice versa..

To adapt the invention to all the possi-
bilities of calculation, that is, to such cases
in which the calculating operation begins di-
rectly with the simplified substraction in a
higher value position, the mechanism shown
by Fig. 3 is provided and is as follows: In
this form of the machine the tooth ¢ is in-
dependent of the driving wheel ¢ and is car-
ried on a disk £ or on an analogous device
secuied to theshaft 7 so that the said tooth e
is in position to engage the teeth ¢’ of the
first counting wheel d which is of the lowest
order, the said tooth ¢ being preferably
thrown into and out of operative relation
to the teeth 4’ by the same mechanism dis-
closed by Figs. 1 and 2 and hereinbefore
fully described. .

Instead of the form of tooth-¢ which has
a pivotal or swinging action, any other dis-
placeable tooth may be provided, for ex-
ample, a radially displaceable tooth thrown
into operation by means of a rotary cam
disk adjacent to the tooth disk, the said cam
disk for the purpose of throwing the tooth
out of operation is stopped at the end of a
revolution of the machine crank and oper-

‘ates to retract the tooth. An example of

this modification is illustrated by Figs. 4 to
6 and the mechanism is as follows: Oppo-
site the teeth d” of the first counting wheel ¢

. a disk u is secured to the shaft I, the said

65

disk being provided with a radially movable
tooth ¢* controlled by an adjacent rotary

>

cam disk »’. When forcing the push but-
ton and its stem inwardly in the direction
of the arrow, such vperation causes the tooth
¢* to be projected outwardly from the cir-
cumference of the disk % by means of a bev-
eled face o* of the stem of the push button

70

striking against a lug % of the cam disk »’ -

and rotating the latter, and after this pro-
jection of the tooth ¢* ensues and the teeth &’
have been engaged to effect the operation
of the first counting wheel as desired, the
continned rotation of the shaft 7 through
the - operation of the machine crank will

cause an autoinatic retraction of the tooth e

by means of a spring-pressed lever ¥ mount-

-ed on the cam disk %/, the said lever strik-

ing against the stem of the push button, the

86

latter still being held projected inwardly by -

mechanism hereinbefore explained, the lat:
ter operation taking place while the disk
continues to rotate. After fully withdraw-
ing the tooth ¢* into the disk », and upon
further rotation of the machine crank &,
the resistance of the spring »” holding thé
lever » in its locking position is overcome,
and the said lever » swinging about its pivot
»? passes below the stem of the push button,
the said stem being released by a cam or
eccentrie ¢, as hereinbefore explained.

To set forth the invention more clearly,
two examples of calculating operations are
now given, one of which examples relates to
multiplication, and the other to simplified
fubstraction of products, and are as fol-
OWS 1 :

First ewample: Simplified multiplication.

Problem: 99.453. -

Calculation: 100.453 — 453. ,

Solution: (1) Set the machine to show
453 on the adjusting mechanism. (2) fove
the carriage carrying the main counting
mechanism the distance of two values to the
right. (3) Perform a complete rotation of
the crank in the plus direction, which means
multiplication with 100. The main count-
ing mechanism now shows the number 45300,
and- each of the revolution counting mech-
anisms shows (he number 100. (4) Return
the carriage of the main counting mechan-
ism to initial position, (5) Perform one
rotation of the crank in the minus direction.
Now the main counting mechanism shows
the correct result, that is 45300 — 453 =
44847. The revolution counting mechanism
d shows the number 99. The indication of
the other revolution counting mechanism is
not controlling.

Second example: Abbreviated subtraction.

Problem: 1000 — 9.87. :
- Calculation: 1000 — 10.87 4 87.
Solution: (1) Set the number 1000 and
transmit the same to the main counting
mechanism by rotating the crank in the plus
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direction. (2) Set both revolution count-
ing mechanisms to zero, and substitute, on
the  setting mechanisim, the number 1060
by the number 87, (3) Move the carriage
of the main counting mechanism the dis-
tance of one vajue to the right. (4) Rotate
the crank in the minus direction, that is sub-
tract 10.87. The main counting mechanism
shows the number 130 and the revolution
counting mechanisms the number 10, (8)
Return the carriage carrying the main count-
ing mechanism into initial position. (6)
Rotate the crank in the plus direction, that
1s, perform the addition of 87. Now the
main counting mechanism shows the correct
result 217, and the revolution counting mech-
anism provided with tens transferring means
shows the number $. The indication of the
other revolution counting mechanism is not
controlling.

‘What is claimed is:

1. In a calculating machine, the combina-
tion with a counting mechanism provided
with counting disks having two series of
figures displaced relatively to each other the
distance of one value, and operating means
for said counting mechanism, of normally
Inoperative means to actuate said counting
mechanisin, means to operatively connect
said normally jnoperative means with the
operating means, and automatic means to
throw the same out of operation after the
first revolution of the operating means.

2. In & calculating machine, the combina.
tion with a counting mechanism provided
with counting disks having two series of

figures displaced relatively to each other the

2

distance of one value, and operating means
for said counting mechanism, of normally
inoperative means to actuate said counting
nism, means to operatively connect
said normally inoperative means with the

perating means, automatic means to throw
same out of operation after the first rov-

1 of the operating means, a slide adapt-
ed to cover either one of the series of figuves
on smid disks, and an operative connostion
between said slide and sajd means for oPEL-
atively connecting the normelly inoperative
means with the operating means.

3. In a caleulating machine, the combina-
tlon with a counting 1echanism provided

with counting disks having two series of fig-

B3y

ures displaced relatively to each cther tle

distance of one ralue,
for said counting
noperative means to actuate said count
mechanism, said means being located in
pendently of the driving means for
counting mechanism and adjacent to the
counting wheel of the lowest order, means
to operatively connect said normally wwoeper-
ative means with the operating means, and
automatic means to throw the same out of
operation after the first revolution of the
operating means.

In testimony whereof I have herennto sof
my hand in presence of two subscribing wit-
nesses.

and operating means

mechanism, of norma

FRANZ TRINKS.

Witnesses:
Pavn Bocs,
- Wrimsny LeEREE,
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