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To all whom it may concern:

Be it known that X, Tosras BarurriE, a
subject of the German Emperor, and resid-
ing at St. Georgen, Black ¥Fovest, Germany,
have invented certain new and useful Im-
provements in Calculating - Machines, of
which the following is a specification.

The present invention has reference to
improvements in calculating machines, and
relates more especially to that class of calcu-
lating machines, in which a pointer is set
to a lelSlOD on a scale, corresponding to the
number of turns to be given the actuating
shaft for performing the various opemtmq
steps; of which machine type the “ Thomas”
machine is described and shown in ¥rench
patent, #138912 of September 29, 18580, the
best known, and in connection with which I
will now describe my improvement.

The object of my invention is to provide
means_whereby adding as well as subtract-
ing operations may be carried out without
previous setting of the pointer, by simply
oseillating the main crank arm in the man-
ner of using a ratchet brace.

In order to make the invention more
readily understood, I will now describe it
with reference to the accompanying sheet
of drawings, in which—

Figure T shows a front vicw of the mech-
anism, forming the subject of my invention,
Tig. 2 is a me thereof, the p(ut'\ being in
the position of rest, and TJO 3 18 a Jike view
with the parts in the oper ative position.

The main shaft 1 18 actnated from the
crank shaft 2 by means of the beved gear 3
and the spur gear 4. With the shaft 1 is
coupled a shaft 6 by means of the gears b.
A worm 7 on this shaft 6 engages with {he
wheel 8 rotating on a vertical pin 32 and
is. connected to a notched disk 10 by means
of the friction device 9. Upon the upper
face of the worm wheel 8 is arranged the
star-shaped friction nyheel, while the pawl
is pivoted to the lower face of the notehed
disk 10. The latter.thereby ordinarily fol-
lows the rotation of the worm wheel 8, but
it may be displaced relatively thereto, if
greater force is used. ‘On the notched disk

10 is rigidly secured a. toothed wheel 11!

with which meshes a2 setting disk 12 pro-
vided with teeth over only a portion of its
circumference. and Whlch is rotated by the
pointer hand 14 moving ovér the exposed
scale 13 (Fig. 8) with the divisions “07 to
“97”  The pointer 14 is set to one of these
dnmons. according to the number of turns
the main shaft 1 is to make for each caleu-
lIating operation. The movement of the
pointer 14 causes rotation of the disk 10 in
the direction of the travel of the hands of
a watch, and the extent of rotation corre-

sponds fo the travel of the pointer 14 over

the scale 13.

A bell crank lever 16 is plvoied on the
stud 15 and carries a tooth 17 and a nose
18, which latter codperates with the notch
of disk 10. Tpon rotation of the latter,
this Tever 16 is swung outwardly, its nose 18
sliding on the eccentric pothon of the cir-
cumference of disk 10, and the tooth 17 is
withdrawn out of the notch 19 in the lock-
mg disk 20, which is rigidly secured on the
worm shaft 6 (Ifigs. 2 and 8). The ma-
chine is now unlocked, and it may be oper-
atéd by means of the crank handle 21 on
the shaft 2, when the notched disk 10 will
return to its original position, allowing the
bell crank lever to resume its initial posi-
tion and causing locking of the machine

'fmmn upon the tomh 17 entering the notch

19 in disk 20. This locking coincides with
the moment the shaft 1 has a((omp]lshod its
required nimmber of {urns,

For carrying out adding and sublracting
operations, the shaft I need rotate but once
for each such operalion, and it is then desiv-
able to not have to set the hand for each
operation.  For this purpose and for gener-
ally simplifying the manipulation of the
machine, the following llllp] ovements have
been made.

The longer arm of the bell crank lever
16 is forked and receives the pin 81 secured
on the one arm of a second bell crank lever
923, whose other arm carrvies a pin 24 extend-
ing through the top of the machine (Fig.
1). A col spring 22 tends to always carry
back the lever 23 into the end position. A
slide 28, having a nose 26 and a slide-face
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27, is slidingly arranged below .the crank
arm 21, and 1s operated by the knob 29.

The crank arm 21 is connected to the crank
shaft 2 by means of a pawl and ratchet de- |

yice 30. The position of the slide shown
in full lines is that when carrying out add-
ing or subtracting operations.

The operation of the described mechan-
ism is as follows:—After the machine has

‘been sget in the ordinary manner, the ¢lide 28

1s slid out to the Ieft, and the crank arm 21
is rotated back from the position of rest
(Fig. 2) into that shown in Ifig. 8, the crank
shaft 2 remaining stationary, owing to the
pawl s.pping over the ratchet teeth, when
the pin 24 sliding along the slide face 27
causes oscillation of the bell crank levers
28 and 16. The latter is rotated until its
locking tooth 17.is withdrawn out of the
notched disk 20. The crank arm 21 is now

rotated toward the right, back again into |

the position shown in Fig. 2, with the result
that, since during the first part of such
movement the bell crank levers are locked
in their position owing to the pin 24 sliding
on the slide-face 27, the shafts 6, L and 2 of
the machine revolve, and the locking tooth
17 does not drop into the noteh 19 but bears
against the sidé face of the disk 20, even
after the pin 24 has left the slide-face 27.
The locking tooth can only engage the notch
19 after the worm shaft has carried out

“a full revolution. The tooth 18, during this

entire operation, does not leave the notch
in the disk 10 and the latter consequently
cannot turn, while the nose 17 can readily
slip home in the notch upon the parts re-
turning from the position of Tig. 3 into
that of I'ig. 2. The lever 16 is held in the
locking position by means of the coil spring
22 acting on the lever 23.

For each addition or subtraction the crank
arm 21 thus has only to be rotated backward
a short distance and then forward again, the
nose 26 of the slide 28 imiting the baclkward
movement by codperating with the stop pin
24. The forward movement of the crank
arm is limited by the locking of the shafts
6,1 and 2 upon thenose 17 entering the noteh
19 in disk 20, as above described.

By displacing the slide 28 into the inop-

‘erative position shown in Fig. 2 in dotted

lines, the crank arm 21 can freely rotate.
What I claim is:— » _
1. In a machine of the character described,
the combination with the main shaft and a
vertical shaft driven therefrom, of a notched
locking disk on the- main shaft, a second
notched disk on the vertical shaft, a bell-
crank lever having a tooth adapted to engage
the notch in the locking disk and a nose
adapted to bear normally on the periphery
of and engage the notch of the disk on the
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vertical shaft, and means for moving the
bell-crank lever to an inoperalive position.
2. In a machine of the character deseribed,

the combination with the driving geav, of |

a notched disk frictionally enguged there-
with, a locking disk having a-notch and op-
erated by the driving gear, a bell-crank lever
provided with 2 nose and a tooth, the nose
viding on the periphery of the said notched

“disk and the tootlr codperating with the lock- -

ing disk, and means for yieldingly holding
the nose against the notched disk.

3. In a machine of the chavacter described.
the combination with the driving geay, of
a notched disk frictionally engaged thoere-
with, a locking disk having a noteh and op-
erated by the driving gear, a bell-crank lever
provided with a nose and a tooth, the nose
riding on the periphery of the said notched
disle and the tooth codperating with the locl
ing disk, means for yieldingly holding the
nose against the notched disk, o crank shafi
carrying a hand crank and connections be-
tween the bell-crank lever and the hand
erank shaft for releasing the nose.

4. Tn a machine of the character described,

he combination with the driving gear, of
a notched disk frictionally engaged there-
with. a locking disk having a notch and op-
erated by the driving gear, a bell-crank lever
provided with a nose and a tooth, the nose
riding on the periphery of the said notehed
disk and the tooth coéperating with the Joclk-
ing disk, means for yieldingly holding the
nose agamst the notched disk, a second bell-
crank lever, a main erank arm, connecections
between it ‘
and a pin and slot connection between the
two bell-crank levers.

5. In a machine of the character described,
the combination with the driving gear, of
a notched disk frictionally engaged theve-
with, a locking disk having a noteh and op-
erated by the driving gear, a bell-crank lever
provided with a nose and a tooth, the nose
riding on the periphery of the said notched
disk and the tooth cobperating with the lock-
ing disk, means for yicldingly holding the
nose against the notched disk, a second bell-
crank lever, pin and slot connections between
two bell-crank levers, a main crank arm, and
a slide on the crank arm adapted to engage
sald second bell-crank lever. -

6. In a machine of the character deseribed.
the combination with the driving gear, of
a notched disk frictionally engaged there-
with, a locking dislk having a noteh and op-
erated by the driving gear, a bell-crank lever
provided with a nose and a tooth, the nosc
riding on the periphery of the said wotched
disk and the tooth cofperating with the foclk-
ing disk, means for yieldingly holding the

nose against the wotched disk, a sceond

and the second bellserank lever, !

79

80

90

105

110

115

120

125



‘944,762 8

bell:crank lever, pin and slot connections be- In witness whereof T have signed this

tween two bell-crank levers, a main crank | specification in the presence of two wit- 10
arm, a slide on the crank arm adapted to | nesses.

engage said second bell-crank lever, a" pin

on the free end of the second bell crank v TOBIAS BAEUELLE'
lever, and a nose and cam face on the slide |~ Witnesses:. ,
adapted to cobperate with said pin on the JosepH RomMER,

second bell-crank lever. Wim. C. KNrcrrrr.



