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UNITED STATES PATENT OFFICE. 
EDWARD. L. DE FoREST, OF WESTHAMPTON, NEW YORK. 

CAICULATING-MACHINE. 

1,064,451. 

To all whom it may concern: 
Beit known that I, EDWARD L. DE FOREST, 

a citizen of the United States, residing at 
Westhampton, in the county of Suffolk and 
State of New York, have invented certain 
ing-Machines, of which the following is a 
specification. - 

This invention relates to calculating ma 
chines and is directed to the provision of a 
machine of an improved construction where 
by mathematical calculations may be per 

l5 

20 

formed rapidly, conveniently and accurately. 
One of the primary objects of the inven 

tion is to provide a machine for multiplying 
so constructed that but a single operation is 
necessary in order to produce the result of 
the multiplication in the reading space of 
the machine. In this respect the invention 
is radically distinguished from machines of 
the type known as “key-set’ machines em 

25 

board of the machine. 
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ploying slide-bars, wherein the slide-bars are positioned in accordance with the depres 
sion of keys of a key-board and thereafter 
an operating handle is operated as many 
times as the number by which it is desired 
to multiply the number set up upon the key 

For instance, in a 
machine of this type when used for multiply 
move the operating handle nine times, 
thereby adding the number set up upon the 
key-board of the machine nine times. In 
accordance with the present invention, how 
ever, the method of procedure is radically 
different. The operating handle or key is 
moved but once to multiply by a single num 
ber and in such movement it actuates suit 
able parts so that the product obtained by 
the multiplication may be read at once. 
While one of the principal features of the 

invention resides in the construction where 
by multiplication can be effected in the man 
ner above indicated, the machine may also be 
used for performing, calculations in addi 
tion and subtraction, and therefore I do not 
wish to be limited as to the character of the 
operations for which the principles of my 
invention are utilized. 

I have illustrated an embodiment of my 
invention in the accompanying drawings in 
which 

Figure 1 is a plan view of the machine 
with the easing removed and broken away in 

Specification of Letters Patent. 

ing by the digit 9, it would be necessary to 

with my invention. 
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part, Fig. 2 is a transverse section of the ma 
chine on lines 2-2 of Figs. I and 3, Fig. 2 
is a top view of a portion of the mechanism 
shown in Fig. 2, Fig. 3 is a front view of the 
machine broken away and sectioned in part, 
Fig. 4 is a view partly in horizontal section 
and partly in plan showing the number 
wheels, Fig. 5 is a detail sectional elevation 
online 5-5 of Fig. 4. Figs. ( , i.d 7 are de 
tail views showing a portion of the mecha 
nism shown in Fig. 4. Fig. 8, is : sectional 
detail view hereinafter refered to, Fig. 9 
is a sectional detail view illustrating a modi 
fication of the construction shown in the pre 
ceding figures, Fig. 10 is a plan view of a 
portion of the mechanism shown in Fig. 9. 
Fig. 1 is a detail elevation showing a por 
tion of the mechanism shown in Fig. 9, Fig. 
E2 is a sectional detail view on line E2-12 of 
Fig. 9, Fig. 13 is a sectional view of a por 
tion of the mechanism shown in Fig. 9 and 
Fig. 14 is a detail view of the escapement 
for the carriage. . . . - 

Referring first to Figs, 1 to 8 inclusive, 
a shaft is shown at 1 (Figs. 1 and 3) which 
shaft is rotated on. the depression of any key 
of the key-board to an extent commensurate 
with the value of the key depressed. The 
key-board mechanism is arranged in any 
suitable manner to effect this result. In the 
drawings I have shown a form of key-board 
mechanism for operating in this way, but 
it will be understood that the construction 
shown is illustrative only and may be modi 
fied in any respect desired for use in con 
nection with parts operating in accordance 

keys being - 
isive. Each key 2 is normally held ele 

rated in the position in which it is shown in 
Fig. 3 by a spring 3. The keys have a defi 
nite range of movement downwardly against 
the tension of the springs 3, which down 
ward movement being airested in any suit 
able manner, as for instance, by the engage 
lient of the key with the support for the 
keys. Below the support the key-stems 4 
are of varying length, the stem of the key 
number “nine” being the longest and the 
others being of progressively decreasing 
length. The lower end of each key-stem is 
adapted to engage and operate a universal 
bar:5 (Fig. 3). This bar is mounted at op 
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- In the construction 

illustrated, a row of keys is provided, these 
numbered from zero to nine in 
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tion and fitting snugly in a Square opening 

30 

2 

meshes with a 

posite ends so as to have a parallel motion. 
Its ends are shown as pivotally connected to 
the free ends of levers 6 which are pivotally 
mounted upon the frame of the instrument. 
A spring 7 acts upon one of the levers 6 to normally hold the bar 5 in its upper posi 
tion. Pivotally mounted upon the bar 5 is 
a rack-lever 8 which is held by a spring 9 in 
engagement with teeth on a ratchet-wheel 10. 
secured upon a stub-shaft 11. This stub 
shaft is mounted for rotation in a bearing 
formed in the frame of the machine and has 
secured thereto a gear-wheel 12. This gear 

pinion 13 rigidly secured 
upon the shaft 1. The shaft 1 is mounted 
for rotation in bearings formed in frame 
members 14 and similar shafts 15, 16, 17, 
etc., are arranged parallel to the shaft 1 for 
rotation in bearings similarly provided. A 
gear 18 is splined upon the shaft 1, the 
shaft being preferably of square cross-sec 
exteriding through the gear. The gear 18 
has secured thereto a member 19 provided 
with a circumferential groove in which al 
finger 20 is received. This finger is adapted 
to be noved by an operating handle 21 pro 
jecting downwardly through the casing of 
the machine. When the gear 18 is in the 
position in which it is shown in Fig. 1 it 
ineshes with an idler-gear 22 mounted on a 

35 

with the idler 22. The shafts 15, 16 and 17 
40 

45 
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stub-shaft carried by the frame-plate 14 and 
this idler-gear meshes at all times with the 
gear 23 secured upon the shaft 15. When 
handle 21 is operated, the finger 20 moves 
the meinber 19 and the gear 18 axially upon 
shaft so that the gear 18 is out of mesh 
are geared together by means of idler-gears 
22 and gears 23 on the several shafts in the 
manner above described. On each of the 
shafts 1, 15, 16 and 17 is splined a cylindrical 
Setting member 24 provided with nine pro 
jecting fingers 25, the nine fingers being 
arranged spirally upon the surface of the 
member 24 as they are shown in Figs. 1 and 
2. At one end the member 24 is provided 
with a circumferential groove adapted to 
receive studs 26 upon a yoke 27. This yoke 
is secured to an operating arm 28 (Fig. 2) whose head projects upwardly through a 
slot in the casing of the instrument in the 
manner shown in Fig. 2. A member 24 
having spiral projections 25 thereon is pro 
vided upon each of the shafts 1, 15, 16, 17, 
etc., and each of these members 24 is pro 
vided with an operating arm. 28 whereby the 
men:ler. Inay be moved axially upon the 
shaft, on which it is splined. Each , of the 
slots in the casing of the instrument through 
which tie head of an arm 28 projects is pro 
vided with numbers along its edge from zero 
to ni:e inclusive. Directly below each of 
the shafts 1, 15, 16, 17, etc., is a rod 29 (Figs. 

8. 2 and 3) which rod Serves as a pivotal sup 

tioned that on the depression of any key 

therefore the ratchet 36 secured on shaft 35 
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port for nine pawl-carrying arms 30. Each 
pawl-carrying arm 30 is normally held in 
the position in which it is shown in Fig. 3 
by a spring 31, the movement of the alm 
affected by the spring being arrested by a 
suitable stop-rod 32. Near its free end each 
arm 30 has a pawl 33 pivotally mounted 
thereon and actuated by a spring 34 to hold 
it in contact with the part operated thereby. 
The extreme ends of the arms 30 are adapted 
to be engaged by the projections 25 on the 

70 

75 

'arms 24. Adjacent to each shaft 1, 15, 16, 
17, etc., is a shaft 35 (Figs. 1 and 3) mount 
ed for rotation in bearings formed in the 
frame-plates 14. On each of the several 
shafts 35 is a ratchet-wheel 36 elongated in 
the direction of the axis of shaft 35 so that 
the nine pawls 33 upon the-nine arms 30 may 
coact therewith. . . . . 
With the construction above described it. 

will be seen that when any one of the keys. 
of the key-board is depressed, the shaft 1 
will be rotated to an amount commensurate 
with that key. The gearing is so propor 

80 

85 

90 
the shaft 1 will make a number of revolu 
tions equal to the value of the depressed key. 
If the setting member 24 upon shaft 1 be 
moved axially upon the shaft by means of . 
its handle 28 until the, index on that handle 95 
points to the number “1” adjacent to the 
slot for the handle, then when the member 
24 is rotated by the rotation of shaft 1, only 
one of the projections 25 on the linember 24 
will engage a pawl-carrying arm 30, and 100 
will be actuated one step or a distance equal 
to one tooth of the ratchet during, each revo 
lution of shaft 1. In other words, if the 
member 24. On shaft 1 be moved to the posi 
tion corresponding to the number “ 1 and 
the “nine key in the keyboard be then de 
pressed, the shaft 1 will be caused to make 

05 

nine complete revolutions; each time it 
makes a revolution, one projection 25 on 
arm 24 will engage, a corresponding arm 30 
and actuate that arm against the tension of 
its spring 31 and cause the pawl 33 carried 
by arm 30 to actuate the corresponding 
ratchet 36 one step. If, on ; 
the member 24 had been moved 
full range so that the index upon 
ing arm pointed to the figure, '9" 
scale adjacent to the slot iii-the casing for 
that operating arm, then when the “9” key 
was depressed to cause nine revolutions of 
the shaft 1, all of the projecting fingers 
25 upon the cylinder 24 would engage the 
upper ends of the arms 30 one after the 
other and the coaction of each finger 25, with 25. 
an arm 30 would cause the 1'atchet-wheel36. 
to be moved around one step so that the 
shaft 35 would be rotated a total of eigh 
one steps. When the idier-gear 22 is if ". . . 
multiplying position in which it is shown. 130 

110 

l. 115 

120 

  



1,064,451. 

in Fig. 1, the rotation of shaft 1 will be com 
municated to shafts 15, 16 and 17. If the 
setting membels, or cylinders 24 on-shafts 
15, 16 and 1 
then when - - - - - - sponding to a digit of the multiplier is de 
pressed the rotational movement which, as 
above described, is given to shaft 1 is com 

O 
the members 24 on the latter shafts cause 
the ratchets 36 corresponding thereto. to be 
actuated a number of steps commensurate 
with the product of the multiplier and the 

15 appropriate digit of the multiplicand. 
Each of the shafts 35 has a bevel gear 37 

(Figs. 1, 9 and 8) secured upon the rear end 
thereof. Each of these bevel gears is adapt 
ed to mesh with and to drive either one of 

20 two bevel gears 38 and 39 upon a sleeve 40 
which is rotatable upon a shaft 41 extend 
ing transversely (if the machine. The sleeve 
40 is held against axial movement upon 
sliaft 41 by collars 42. A pinion 43 is se 

25 
gear 3S. Normally, that is when the ma 
chine is used for either addition or multipli 
cation, the several gears 38 mesh with their 
respective gears 37 and the gear's 39 are out 
of mesh with their respective gear's 37 as 
shown in Fig.1. When it is desired to use 
the machine for operations in subtraction 
the gears 38 and 39 are loved axially 3; as: 
to carry the gears 39 into mesh with the gears 
37 and the gear's 3S out of mesh with the 
gears 37. This is effected by means of an 
operating lever 44, which is pivotally mount 
ed upon the frame of the machine and at its 
rear end is bifurcated, the bifurcated ends 

formed in a member 45, which is secured 
upon shaft 41. When lever 44 is moved 
about its pivot it moves the shaft 41 in the 
direction of its axis aid the shaft carries 
with it the several sleeves 40 each with a pair 
of gears 38 and 39 secured thereon. This 
having been done, rotation of any shaft 35 
will cause rotation of the sleeves 40 corre 
sponding thereto, in a direction opposite to 
that in which the sleeve was rotated by shaft 
35 when the gear 38 was in mesh with th: 
geai. 37. 

Each of the pinions, 43 meshes normally 
nd all of the gears 46 are 

losely notinted upon a shaft 47 which is 
iitably supportel in a cariiage. 4S. Tinis 

iage, is niointed for 1) veinent, trans 

with a gear 

versely if the machine upon rods 49 which 
as through penings 50 in the carriage 48. 

60 

the carriage to he right as shown in Fig. 
l, in : finier siniirt the transverse 
move eits fit type-writer carriage. The 

85 movement o garriage is governed by an 

17 have been positioned in ac cordance with the digits of the multiplicand, 
key of the key-board corre 

municated to the shafts 15, 16 and 17 and 

cured upon sleeve 40 adjacent to the bevel. 

extending into a circumferential groove 

A spring tier triving device shown, 
diagrahatially at 51 in. Fig. 1 moves 

escapement such as that shown in Fig. 14. 
Referring to the latter figure it will be seen 
that frame 48 has a stop-bar 52 secured to 
the lower edge thereof. With this bar co 
acts a pallet 53 pivotally mounted at 54 and 
actuated in one lirection by a spring 55. 

. A depending arm of this pallet is adapted 
to be engaged and raised by the inner end 
of a lever 56(Fig.2). This lever is piv 
otally mounted upon the base of the instru 
ment and at its forward end is pivotally 
connected by a link 57 to a lever 58, the 
latter being pivotally mounted upon an ear 
projecting from the frame of the instru 
ment. The forward end of the lever 58 is 
provided with a stop-tooth 60 which nor 
mally projects under the bar 5. When the 
bar 5 is depressed the stop-tooth 60 is turned 
'en its pivot against the tension of its spring 
but the lever 58 is not moved thereby. On 
a return movement of the universal bar 5 
actuated by its spring, the bar engages the 
stop-tooth 60 and raises it, and since that 
tooth may not be raised without actuating 
the lever 58, the latter is turned about its 

73 

75 

80 

, $ 90 
pivot and thereby rocks the lever 56 whose rear end engages the depending end of the 
pallet 53 and rocks the latter against the 
tension of its spring. This carries the tooth 
of the pallet out of engagement with the 
tooth of the stop-bar 52 and a lateral pro 
jection. 61 of the 
bar 52 so as to retard the movement of the 
'arriage. The carriage being released by 
the pallet 53, is moved by its spring 51 upon 
the rods 49 until the next tooth of the stop 
bar 52 comes into engagement with the 
tooth of the pallet 53 whereupon movement 
of the carriage is arrested. The movement 
of the carriage in this way carries all of 
the gears 46 one step to the right so that 
each gear 46 is carried out of engagement 
with the pinion 43 with which it had been 

pallet engages the stop 

( ) . 

10: 

in mesh and the next wheel 46 to the left 
is carried into mesh with that pinion. 

Referring now to Figs. 1 and 4 to 7, it 
will be seen that the gear 46 at the right 
has a cylinder 62 secured thereto or formed 
integral therewith and that on the exterior 
surface. Gif this cylinder are printed one or 
more series of numbers from Zero to 9 in 
clusive. The site face of the member con 
stituting the gear 46 and number-wheel (32 
is filmed to constitute a cam for effecting 
the carrying from cine denomination to the 
next, higher, one. This cam is provided with 
cue raised portion for each series of num 
bers from zero to 9 upon the surface of the 
number-wheel. One of these raised per 
tions is shown at 63 in Fig. 4. On an arm 

pivotally mounted a lever 64 whose outer 
end is adapted to engage and be operated 
by the can projections (33. A spring 65 
acts apon the lever 64 to hold its end at all 

I () 

115 

2:0 

12 ) 
projecting from the frame of the carriage is 

138 
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times in engagement with the cam. The 
end of lever 64 opposite that which bears 
upon cam 63 is bifurcated and each of the 
bifureated ends is connected by a link 66 to one end of a link, 67 whose opposite end. 
is pivotally connected to one end of a rod 
(3S. The pivot-pins connecting the links 67. 
to the rods 68 are extended and enter slots 

0 

15 

(39, between pieces secured to the frame of 
the carriage so that the rods 68 are caused 
to move in a straight line. At their outer 
ends the two rods 68 are supported upon a 
strip (39 in the manner indicated in Fig. 5, the rods G8 being provided with lengthwise. 
slots through which extend screws 70 whose 
ends enter the strip 69. Each of the rods 
6S carries a pawl 71. The second gear 46 
from the right hand side of the machine is 
provided, as shown in Fig. 4, with a num 
ber-bearing surface 62 and a cam 63. A 
shield 72 is 
ing surface 62 of this wheel, this shield hav 
ing a cylindrical portion which incloses the 
portion 62 and which is provided with an 

25 

35 

opening large enough to disclose one num 
ber upon the surface 62. The shield 72 is 
carried by a sleeve 73 (Figs. 4, 6 and 7) 
which sleeve is axially movable upon a 
sleeve 74 on shaft 47. Sleeve 73, however, 
cannot rotate relatively to sleeve 74 as a 
screw 75 passes through a slot in the sleeve 
73 and enters the sleeve 74. This screw 75 
passes through the hub of a pinion (6. The 
three members 76, 73 and 74 are therefore 
caused to rotate in unison but slef we 73 can 
at any time move axially with respect to. 
sleeve 74 and pinion 76. The sleeve 73 

40 

serves as a support for a member. 77 which 
is secured thereon and which is provided 
with a circumferential groove. Sleeve 74 
is a spacer for adjacent gears 46 and addi. 
tionally holds the gears 76 against axial 
movement. The sleeve 73 transmits the 
axial movement of shields 72 to the mem 

45 

50 

55. 

ber 77. This movement of shield 72 is 
effected by the cam projections on the cam 
63 which are engaged by rollers 78 secured 
to the interior of the shield, there being one 
cam projection or one pair of diametrically 
opposite cam projections on cam 63 for each 
series of numbers on the surface 62. The gear 76 is engaged and operated by the pawl 
71 as above described and when it does so 
move it carries with it the sleeve 78 and shield 72. The parts so far described serve to carry 
over from the lowest denomination to the 

80 

s 

next higher one. A stationary shield 79 is 
provided inclosing or partially inclosing the 
portion 62 of the first wheel 46 having the 
numbers thereon and in this shield is an is opening disclosing one number only. When 
the rotation of this wheel carries the 
past the opening in the shield, a projection 
63 actuates lever 64 which in turn operates 

... . . 

(c. 93 

: through the opening in the shield. 

provided for the number-bear 
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through links 66 and 67 to reciprocate the 
strips 68. This causes the pawl 71 on one 
of the strips 68 to actuate the gear 76 ad 
jacent to the second wheel. 46, that is, the 
wheel of the next higher denomination, and 
the pawl actuates gear 76 a distance equal 
to one tooth of that gear. In so rotating, 
gear 76 carries with it the shield 72 and the 
shield is thus noved so that it discloses the 
number next higher or next lower than the 
one which had previously been self 

C 

carrying of the tens from the lowest de 
nominational wheel to the next higher, wheel 
is thus effected. In carrying from the sec 
ond wheel to the third one, the construction 
is slightly different but the operation is sub 
stantially the same. When the second wheel 
is turned, either by the carrying mechanism 
heretofore described, or by the pinion 43 
esting with that gear 46 so as to carry 

the '9' on the number-surface of the wheel 
past the opening in the shield 72, the pro 
jection or projections on the cam surface 63 
engage the roller or rollers 78 and move 
the shield axially a short distance and then 
permit it to return to its former position 
under the stress of a spring 80. This axial 
movement of shield 72 carries with it the 
sleeve 73 and member 77. The circumfer 
ential groove in the member 77 receives 
studs on the bifurcated ends of a lever 81 
which is similar in a general way to the 
lever 64. This lever S1 is mounted for 
rocking-movement upon a rod 82 carried by 
arms projecting from the frame 48 of the 
carriage. At its end distant from the mem 
ber 77 it is bifurcated and each of the bifur 
cated ends is connected by links 66 and 67 
to pawl-carrying rods 68 similar to those 
shown in Fig. 5 and above described. By 
means of these connecting members, the 
actuate the pawl-carrying rods 68 which op 
erate the gear 76 corresponding to the wheel 
carrying over is properly effected. When 
shield 72 and sleeve 78 move. axially thus, 
they in no way affect the position of the 
gear 76, mounted on the sleeve 73, as the 
gear 76 is held from axial movement by its 
connection to the sleeve 74through the pin 75. 

75 

80 
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axial movement of shield 78 is caused to 
O of the next higher denomination so that the 

5 

As heretofore stated, the outer ends of 
each pair of rods 68 are supported by a 
strip 69 and all of the several strips 69 are 
suspended from a rod 83 (Fig. 5) extending 
between suitable supports upon the frame 
of the carriage. The strips 69 are all pro 
vided with slots in their upper ends through. 
which the rod 83 extends. The lower ends 
of the strips. 69 have extensions 84 thereon 
which pass through openings...in a bar 85 
forming part of the frame of the carriage. 

thereon and under compression between the 

wi 

120 

125 

Each of these extensions has a spring coiled. 
30 
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bar 85 airtl a nut on the extension -84. The 
upper end of each strip (39 is turned at a 
right angle as shown at 86 and this bent 
portion of each strip is adapted to be en 
gaged by a came 87 secured on the rod 83 
which rod is adapted to have a rocking 
anovement in the bearings which support it. 
At its end rod S3 is provided with an op 

'... erating handle as shown at S8 in Fig. 2. 
0. With the parts in the positions in which 

they are shown in Fig. 5, the pawl 71 on the 
upper', rod 68 is in coaction with the gear 76 
but the pawl on the lower rod 68 is out of 
coaction with gear 76. This may be the po 

20 

sition of the parts when the machine is used 
for subtraction. By turning fiandle 88, the 
cams.87 may be turned through substantially 
90 degrees and in, so turning they will raise 
the several strips 69 which will carry with 
them the outer ends of the several pairs of 
rods (3S. This will carry the pawls 71 on 
the upper rods 68 out of coaction with geal's 
76 and the pawls on the lower rods (38 into 
coaction with those gears so as to adapt the 

25 
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65. 

unachine for addition or multiplication. 
When the strips 69 and rods 68 are so raised 
they will be held by the cams 87, or, if de 
sired, an impositive stop 89 (Fig.5) may be 
'ovided for holding the strips 69 so raised. 
The operation of the machine has been 

described in connection with the foregoing 
description of the construction employed. 
If it be desired to use the machine for addi 
tion, the handles 21 and 88 are moved to 
the proper positions, and the cylinder 24 on 
the rod 1 is moved forward until its oper 
ating handle is at the position marked “1”. 
When so positioned, the first projection 25 
on cylinder 24 will be in position to engage 
a pawl-carrying arm. 30. but, no other pro 
jection 25 will be in position to actuate a 
pawl-carrying arm. If a key, of the key 
board be depressed the shaft 1 will be ro 
tated a number of revolutions equal to the 
value of the key depressed but the shafts 
15, 16, etc., will not be rotated as the gear 18 
is out of mesh with the first idler-gear 22. 
As shaft 1 is so rotated, the rear-most pawl 
carrying, arm 30 is actuated once during 
each revolution of shaft 1, and when so actu 
ated, turns: the ratchet, wheel 36 and the 
shaft 35 on which it is mounted one step. 
The shaft 35 is thus advanced a number of 
steps equal to the value of the key de 
pressed. This rotational movement is coln 
municated by the gears 37, 3S and 43 to the 
gear 46 so that the gear 46 is advanced an 
amount commensurate with the value of the 
key depressed. If at the beginning of the 

80. operation the “0” on the number surface'62 
had shown through the opening in the shield 
79, then after the depression of the key the 
number on the surface 62 corresponding to 
the number on the key depressed would 
show through the opening in shield 79, As 

5 

the key is raised after being released, it 
actuates the escapelment mechanism through 
the parts 60, 58, 57 and 56 (Fig. 2) and 
allows the carriage with all the number 
wheels thereon to move one step to the 
right. This brings the next, wheel 46 into 
naesh. With the first, pinion 43 and the second 
digit from the right of the number which 
is to be registered" may be registered by 
the depression of the key corresponding 
thereto. In this way the whole number may 
be set up and the carriage moved to the 
right one step after each key is depressed. 
The carriage may then be returned man 
ually to its initial position with the first 
wheel in mesh with the first gear 43. The 
next number, to be added may then be reg 
istered. If in registering any digit of the 
second number, the total of that digit and 
the humber previously registered upon the 
wheel which is then in mesh with the pin 
ion 43 exceed ten, then the carrying mecha 
inism will operate in the manner above de 
scribed carrying over one to the next higher 
denomination. 
" If it be desired to use the machine for 
subtraction, the handle 21 and the several 
operating levers 2S are left in the position 
to which they have been moved for addi 
tion and the handles 44 and 88 are oper 
ated. Movement of handle 44 carries the 
gears 38 out of mesh with the gears 37 and 
the gears 39 into mesh with the gears 37 so 
that the rotation of shaft 35 will cause ro 
tation of the number-wheels in the opposite. 
direction. Also, by reason of the shifting 
of the several pairs of rods 68, the lower 
pawls 71 will be carried out of coaction with 
the gears 76 and the upper pawls 71 will be 
carried into coaction with the gears 76 so 

, that the carrying mechanism, will operate 
: to cause reverse rotation of the several num 
ber-wheels. The operation is then pro 
ceeded with in the manner heretofore de 
scribed in connection with the operation of 
addition. 
To adapt the machine for multiplying, 

the handles, 44 and 88 are moved to the posi 
tions which they occupy when using the 
machine, for addition and the handle 21 is 
moved to the position which carries gear 18 
into mesh with the first idler 22. The nul 
tiplicand is then set up by moving the han 
dies 2S and with them the cylinders 24 for 
wardly to the positions corresponding to the 
digits of the number constituting the multi 
plicand. The digit at the right of the mul 
tiplier is then registered by depressing the 
key appropriate thereto. On such depres 
ision; the shafts 1, 15, 16, 17 etc., are caused 
to rotate; through a number of revolutions 
equal to the value of thie key depressed and 
in so doing each of these shafts causes rota 
ion of the adjacent shaft 35 commensurate 

with; the product of the number on the de 
l 
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pressed key, and the number registered by chine would be so formed as to allow only 
the movement of the corresponding cylinder 
24 and operating handle 28. 
first cylinder 24 had been moved by its op 
erating handle 28 to the “9’ position, and 
the “9 key had been depressed, then the 

10 

5 
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40 

45 

of the carriage one step 
50 

55 

60 

next number-wheel to the right. 

first shaft 35 would be caused to rotate a 
distance equal to 81 steps of the movement 
communicated to the shaft by the pawls 33 
and the ratchet 36. As the several shafts 35 
rotate thus commensurate with the product 
of the nultiplicand and the first digit of the 
multiplier, each shaft causes rotation of the 
number-wheel corresponding thereto through. 
the gearing 37, 3S and 43. Except for the 
necessity of carrying tens to the next higher 
denomination, this operation would result 
in displaying the product of the multiplica 
tion by the number-bearing surfaces of the 
several. numler-wheels as seen through the 
openings ii) the shields. The carrying is 
effected by Ioving the shields one step at a 
time as may be required by the carrying op 
eration in a direction opposite to that in 

Thus, 
as the first, wheel is rotated, each time the 
which the number-wheels are noved. 

“9” thereon passes beyond the opening in 
the corresponding shield, the carrying nech 
anism operates, as above described, to turn 
the shield of the next adjacent number 
wheel one step in a direction opposite to 
that in which the number-wheel correspond 
ing thereto is moved. The whole operation 
therefore results in giving the product of 
the multiplication by displaying the digits 
making up this product through the open 
ings in\ the several shields of the number 
wheels. After the return of the key to its 
normal position, the carriage moves one step 
to the right and each number-wheel thereon 
is carried into engagement with the gear 43 
which previously had been engaged by the 

The key 
is then selected which corresponds to the 
second digit from the right of the multiplier 
and this key is depressed, resulting in actu 
ation of the number-wheels in the manner 
before described. By reason of the shifting 

- to the right, the 
parts will be in position for registering the 
multiplication of the multiplican by the 
second digit from the right of the iulti 
plier. The operation proceeds in this way 
until the final product is obtained. 

Using the construction above described, the digits constituting the 
not be in line across the machine. The fa 
cility with which the product may be read, 
even though the digits thereof are not in 
line across the machine, may be increased 
by placing upon each naimber-wheel several 
series of numbers from zero to nine. 
instance, three such series of numbers may 
follow each other around each number 
wheel. In such case, the casing of the maa 

That is, if the 

product would. 

For 

one-third of the circuniference of each shield 
to show through a slot therein. Each sihield 
would, of course, be provided with three 
sight openings therethrough, and three can D ra----- s projections, or pairs of cam-projections 
would be provided on each number-wheel 
for actuating the carrying mechanism. 
The machine may be provided with any 

heels to the zero position. In Fig 
suitable niechanism for effecting a leturn is 
of the number-whe 

9 to 13 inclusive, have illustrated 
a modifieation of the construction above de 
scribed. The principal difference between 
this construction aid the one show in Figs. l to 8 is that the product of a multiplicatio 
is displayed by the number-wheels with the 
digits thereof in line across the machine. 
Figs. 9 to 13 show a modified construction of 
the carriage and the carrying mechanism. 
Fach of the shafts 35, other than the one at 

85 

the right, which shafts are each rotated a 
number of steps commensurate with the 
product of a multiplication, is extended back 
through its rear bearing and on its rear end 
caries an arm 90 on which two spring 
actuated pawls 91 and 92 are mounted 
-These, pawis engage ratchet wheels, 93 and 
94 respectively. The two ratchet wheels are 
carried by a shaft 95 and one of the wheels 
94 has a gear 96 formed integral there with. 
The gear 98 meshes with a gear 98 which is 
formed integral with a bevel-gear 99. This 
gear may mesh with either of two bevel. 
gears i00 and 101 secured upon a sleeve 102 
which is loose on a shaft 97 and which car 
lies a spur-gear 103. Means are provided 
for holding the ratchet wheels 93 and 94 
against movement axially upon or with the 
shaft 95. Any suitable mechanism may be 
temployed for this purpose. 
ings I have shown each pawl 91 and 92 as 

In the draw 

90 

00: 

provided with extensions 121 which embrace . 
the corresponding ratchet wheel and in that 
way prevent axial movement of the wheel 
while permitting rotational movement 
thereof. The shaft 95 is supported at one 
end by a pin 114 on the end of shaft 35 
which pin enters. an axial opening in the 
end of shaft 95. A spring 115 is coiled 
about pin 114 between the ends of shafts 35 
and 95. The opposite end of shaft. 95 is 
supported by and passes through a bearing 
122. This shaft is provided with two in clined or spirally arranged slots or grooves 

O 

116 and 11 therein, the two grooves being 
Epity inclined. The ratchet-wheel 93. 
aS a pin 118 thereon entering the groove 

116 and the ratchet-wheel 94 has a pin 119 
thereon entering the groove 117. For the 
first shaft 35 at the right of the machine, it 

25 

is unnecessary to provide ratchet wheels 93. 
and 94 and an axially movable shaft 95 as . 
it is unnecessary to provide a carrying . 
mechanism which carries to this shaft 35.130 
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the link 110 to move the member 113 toward 

65 

cated in Fig. 10, and may carry on its rear 

the machine, the gear 104 moves from one 

these level's is connected by a link 112 with 
- the carriage and adapted to engage the end s s 

these two levers when in either one of its 

gears 96, 98, 99, 100, 103, 104 and 105. 

109, turning with that number-wheel, actu 

1,064 

chine may be extended backwardly, as indi 
end a gear 96 which engages with and drives 
the gear 98. For all of the other shafts 35. 
however, a construction such as that illus 
trated in Fig. 9 is provided. The carriage 
is shown at 123, it being arranged for trans 
verse movement upon rods 49, as heretofore 
described. On the frame of the carriage is 
mounted a shaft 106 which forms support for 
a plurality of number-wheels 10 each of 
which is secured to a gear 105. Each gear 
105 meshes with a gear 104 carried by a 
shaft 108 which is mounted on the frame of 
the carriage. The gear 104 is secured on a 
sleeve 120 which has a cam 109 secured 
thereon. The sleeve 120 is held against 
movement axially on shaft 108 by collars 
124. The gear 104 on the carriage meshes 
with the gear 103 above referred to, and as the carriage is stepped along transversely of 
gear 103 to the next, step by step. A gear. 
104 with its coöperating cam J.99 and a 
number-wheel 107 driven by the gear 104 
are provided on the carriage for each nu 
merical order. In coöperation with each 
cam 109 devices are provided on the carriage, 
for operating the mechanism of the denomi 
national order next higher than that one 
which drives the gear 104 corresponding to. 
that cam 109. Mounted upon the carriage 
in position for coactuation with each cam; 
109 are two lever's 110 and 11. Each of 

a mémber 113 movable upon the frame of 
of a shaft 95. It will be noted that the link 
112 is connected to the lever 110 above the 
pivot of that lever and the other link 112 is 
connected to the lever 111 below the pivot: 
of that lever. The upper ends of these two. 
levers are engaged and operated by the cam 
109 but the cam can operate only one of 
operative positions. 
With the construction illustrated in Figs. 

$) to 13, when the shafts 35 are actuated in 
the manner heretofore described, the rota 
tion of each shaft 35 is transmitted to the 
number-wheel 107 corresponding therewith 
through the arm 90, pawl 92, ratchet 94, 
When any number-wheel passes from the 
“9 to the zero position thereon, the cam 
ates one of the levers 110 and 111. Assum 
ing that can 109 be in position on shaft 10S for coöperation with lever 110, the projec 
tion on the cann will move lever 110 about . 
the pivot of the latter and will act through 
the shaft 95. The member 113 when so 
moved engages the end of shaft 95 and 

gearing actuated by gear 96. 

451. 

moves that shaft against the tension of 
spring 115. As the shaft 95 is so moved 
the pins 118 and 119 are caused to travel in 
the slots 116 and 117. The arrangement of 
these parts is such, that when shaft 95 is so 
moved, the inclination of slot 116 tends to 
turn the gear 93 backwardly. Such turning 

O 

movement of gear 93, however, is precluded 
by the pawl 91 and therefore, instead of gear 
93 being noved backwardly, the shaft 95 is 
moved forwardly. The shaft 95 when so 
moved carries the gear 94 with it. Addi 
tionally, the gear 94 is rotated forwardly 
upon shaft 95 by the movement of pin 119, 
in the inclined slot 117. The total effect of 
the movement of shaft 95 relatively to gear 
93 carrying the gear 94 with it, and the 
movement of gear 94 on shaft 95, caused by 
the two inclined slots, is to advance the gear 
94 one step. This movement of one step is 
transmitted to the number-wheel 107 by the 

m Immediately 
after the calm 109 releases the lever 110, the 
latter and the parts actuated thereby includ 
ing the shaft 95, are moved back to their 
normal positions by the spring 115. As this 
occurs the movement of the pin 119 in the 
slot 117 tends to cause reverse rotation of the 
ratchet 94 but such rotation of ratchet 94 is 
precluded by the pawl 92. Therefore, in 
stead of the gear 94 being rotated, the shaft 
95 is rotated carrying with it the gear 93, 
the latter rotating in the forward direction, 
and additionally the gear 93 is caused to 
rotate upon shaft, 95 by the inclined slot 116. 
This movement of the gear 93 is effected 
without in any way operating the gear lead 
ing to the number-wheel 107. Preferably, a 
spring 125 is provided for returning lever 
110 and nember 113 to normal position 
independently of the spring 115. 
time the number-wheel actuated by one shaft. 
35 passes from the nine to the Zero position, 
it operates through the calm 109 correspond 
ing thereto and the link 110 and member 113 
actuated by that cam, to impart an addi 
tional impulse to the gearing for driving 
the number-wheel of the next higher order, 
This is effected by causing axial movement 
of the short shaft 95 forward and back and 
thus causing the ratchet 94 and gear 96 to 
move forward one step, that is a distance 
sufficient to cause the number-wheel driven 
thereby to turn a distance represented by 
one number thereon. When the shaft 95 is 
moved forward, it turns ratchet 94, but as it 
moves back, the ratchet is held by its pawl 
and the ratchet 93 only is moved. This 
ratchet, however, is not connected in the 
train of gearing leading to a number-wheel. 
Each number-wheel 107 has a cam 109 asso 
ciated there with except the last one at the 
left of the machine and for each cam 109 
there is a irember 113 actuated by links 110 
and 11 which are engaged by the cam. 

Thus each . 
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During the operation of the machine the 
carriage is moved to the right, step by step, 
as heretofore described. Each step move 
ment of the carriage carries the several 
members 113 from positions opposite certain 
slafts 95 to positions opposite the next 
shafts to the right. To adapt the machine 
for operations in subtraction instead of ad 
dition or multiplication, the shafts 91 and 
108 are moved axially a short distance in 
their bearings on the carriage, carrying with 
them the gears 100, 101, 103 and 104 and 
:ains 109. This carries gears 100 out of 
mesh with gears 99 and gears 101 into mesh 
with gears 99. Also, this movement carries 
all the canns 109 out of coaction with the 
levers 110 and into coaction with the levers 
111. 
verses the direction in which the number 

20 

2. 5 

3) 

35 

wheels are driven by the shafts 35. This 
reverses the direction in which the cam 109 
is driven but the cam is in position for coac 
tion with a lever which is inclined at the 
angle appropriate for operation by the cam. 
If desired, a lever may be employed in place 
of the levers 110 and 111 which will be 
operated by cam 109 when the latter is 
rotating in either direction. Thus a bell 
crank lever, may be employed having a hori 
Zontal area carrying a roller engaged by the 
cam. The opposite end of the bell-crank 
would be arranged to move shaft 95 in any 
suitable manner. . . . 

Having described my invention, what I 
claim as new therein and desire to secure by 
Lette's Patent of the United States is: 

40 

45 

1. A calculating machine comprising the 
combination of a plurality of independently 
innovable setting devices which may be inde pendently positioned simultaneously to rep 
l'esent a number consisting of a plurality of 
digits and constituting a multiplicand, a 
series of depressible number-keys, a series of 
number-wheels, and means operated by the 
depression of any one of the number-keys 
for operating the number-wheels to position 
them in accordance with the product of said 

50. 

60 

65 

multiplicand consisting of a plurality of 
digits and the value of the depressed key. 

2. A calculating. machine comprising the 
combination of movable setting devices 
which may be independently positioned 
simultaneously to register a number consist 
ing of a plurality of digits and constituting : a multiplicand, a plurality of depressible 
keys, a plurality of number-wheels, carrying 
mechanism for carrying from one number 
wheel to the wheel of next higher denomi 
nation and means operated by the depres 
sion of any one of said keys for operating 
the number-wheels to position them in ac 
cordance with the product of said multi 
plicand consisting of a plurality of digits 
and the value of the depressed key. . "... 

3. A calculating machine comprising the 

The shafting of the gears thus re 
stantially as set forth. - - 

5. A calculating machine comprising the g 

combination of setting means for setting up 
a number consisting of a plurality of digits, 
a plurality of number-wheels, a plurality of 
keys, and means actuated by a single de 

. , , is pression of a key for actuating said wheels . 
to cause them to indicate the product of said 
number consisting of a plurality of digits 
and the number of the key depressed, sub 
stantially as set forth. 

4. A calculating machine comprising the . 
combination of means for setting up a num 
ber consisting of a plurality of digits, a 
plurality of number-wheels, an operating 
device and means actuated by a single opera 
tion of the operating device for actuating 
the number-wheels to cause them to indicate 
the product of said number consisting of a 
plurality of digits and another number, sub 

combination of a plurality of independently 
movable setting devices which may be inde 
pendently positioned simultaneously to rep 
resent a number consisting of a plurality of 
digits and constituting a multiplicand, a 

number-wheels, a movable carriage on which 
the number-wheels are mounted, means op 
erated by the depression of any one of the 
number-keys for operating the number 
wheels in accordance with the product of said multiplicand consisting of a plurality 
of digits and the value of the depressed key, 
and means controlled by the depression of 
a number-key for causing movement of said 
carriage. . . . . . 

6. A calculating machine comprising the 
combination of a plurality of independently 
movable setting devices which may be inde pendently positioned simultaneously so as 
to represent a number consisting of a plu 

3. 

5 

30 

series of depressible number-keys, a series of 

5 

rality of digits, a series of number-keys, a 
plurality of number-wheels, and means op 
erated by any one of said number-keys for 
actuating the number-wheels to indicate the 
product of the number consisting of the 
plurality of digits represented by said set 
ting devices and the number represented by 
the key operated, substantially as set forth. 

7. A calculating machine comprising the 
combination of a plurality of keys, a plu 
rality of shafts, means for operating said 
shafts amounts dependent upon the value of 
selected keys, a movable setting device in the 
connection from said means to said shafts 
and controlling the extent of operation of 
said shafts when actuated by said means, 
and a plurality of number-wheels connected 
to said shafts, substantially as set forth, 

8. A calculating machine comprising the 
combination of a plurality of keys, a plur 
rality of shafts, means actuated by the des 

15 

120 

i25. 

pression of any key for actuating one of 
said shafts, a setting device movable to any 
position and determining by its position the 3:. 
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extent of actuation of a shaft when a key is 
depressed, and a number-wheel actuated by 
each of said shafts, substantially as set forth. 

9. A calculating machine comprising the 
combination of a plurality of keys, a plu 
rality of shafts, means actuated by the de 
pression of any key for actuating one of 
said shafts, a setting device movable to any 
position and determining by its position the 
extent of actuation of a shaft when a key 
is depressed, a number-wheel actuated by 
each of said shafts and carrying mechanism 
between said number 
as set forth. 

10. A calculating machine comprising the 
combination of a shaft, an operating device for rotating said shaft, a setting member on 
said shaft and movable to various positions, 
a second shaft operated when said first 

20 
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named shaft is rotated in accordance with 
the rotation of the first-named shaft and the position of said setting member, and a 
number-wheel actuated said second 
shaft, substantially as set forth. 

11. A calculating machine comprising the 
combination of a shaft, a row of keys, means 
actuated by the depression of any key for 
rotating said shaft, a setting member on 
said shaft and movable to various positions, 
a second shaft operated when said first 
named shaft is rotated in accordance with 
the rotation of the first-named shaft and 
the position of Said setting member, and a 
number-wheel actuated by 
shaft, substantially as set forth. 

12. A calculating machine comprising the 

ber wheel connected to each of said shafts, 
carrying mechanism between said number 
wheels, an operating device, and means 
actuated by the operating device for oper 
ating all of said shafts simultaneously inde 
pendently of the carrying mechanism, sub 
stantially as set forth. 

13. A calculating machine comprising the 
combination of a plurality of shafts, a plu 
rality of keys for selecting a number, a plu 
rality of setting devices which may be po 
sitioned simultaneously for selecting a sec: 
ond number consisting of a plurality of 
digits, means for operating said shafts in 

55 

60 

65 

accordance with the product of the numbers. 
so selected, and a number wheel connected 
to each of said shafts, substantially as de 
scribed. 

14. A calculating machine comprising the 
combination of a plurality of shafts, a num 
ber wheel connected to each shaft, carrying 
mechanism between said number wheels, a 
plurality of keys, means actuated by the 
depression of any key for actuating all of 
said shafts independently of the carrying 
mechanism, and setting devices movable to 

Fol the operation of said shafts by said 
eys. 

wheels, substantially 

said second 

9 

15. A calculating machine comprising the , 
' combination of a shaft, a plurality of keys, 
means for rotating said shaft in accordance 
with the value of a selected key, a second . 
shaft, selective means for transmitting the 
rotation of the first shaft to the second 
shaft, and a number-wheel connected to the 
second shaft, substantially as set forth. 

16. A calculating machine comprising the 
combination of a shaft, a plurality of keys, 
means for rotating said shaft in accordance 
with the value of a selected key, a second 
shaft, a member, movable on the first shaft 

position the rotation and controlling by its 
of the second shaft by the first, and a num 
ber-wheel connected to the second shaft, 
substantially as set forth. - 

17. A calculating machine comprising the 
combination of a plurality of shafts, key 
controlled devices for actuating all of said 
shafts, setting devices movable on said 
shafts, and number-wheels actuated by 
Rh setting devices, substantially as set 
orth. 
18. A calculating machine comprising the 

combination of a plurality of shafts, key 
controlled devices for actuating all of said 
shafts in unison, movable setting devices 
actuated by said shafts, number-wheels 
actuated by said setting devices, and carry 
ing mechanism between the number-wheels, 
substantially as set forth. 

19. A calculating machine comprising the 
combination of a plurality of keys for se 
lecting a number, a plurality of setting de 

- vices which may be independently posi 
combination of a plurality of shafts, a num tioned simultaneously for setting up an 

other number consisting of a plurality of 
digits, a plurality of number wheels, and 
means operated by the depression of said 
keys for actuating said wheels to cause 
them to indicate the product of said num 
bers with the digits of the product in line 
upon said wheels. . . . - 

20. A calculating machine comprising the 
combination of a plurality of shafts, key 
controlled devices for actuating all of said 
shafts in unison in accordance with the 
value of a selected number, setting devices 
movable to select a second number consist 
ing of a plurality of digits and to control 
the actuation of said shafts, and indicating 
mechanism including number-wheels and 
carrying mechanism actuated by said shafts 
for indicating the product of said numbers 
with said digits in line upon said wheels, 
substantially as set forth. 

21. A calculating machine comprising the 
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combination of setting means which may be 
independently positioned simultaneously for 
setting up a number, a plurality of num 
ber-wheels, carrying mechanism between 
said wheels, a plurality of keys, and means 
actuated by the prior E. y for 

to cause them to in actuating said whee 
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dicate the product of said number and the , 27. A calculating machine comising the 65 
number of the key depressed with the digits 
of the product inlineupon said wheels, sub 
stantially as set forth. 

22. A calculating machine comprising the 
combination of a driven shaft, a second 

O 

shaft in allinement therewith, two ratchet 
wheels on the second shaft, pawls carried by 
the driven shaft and actuating said ratchets, 
a pin and slot connection between said Sec 
ond shaft and each of said ratchet. Wheels, 
the said slots being oppositely inclined on 
said shaft, automatically actuated devices 
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neously for setting up a 
keys, a plurality of number-wheels, a mov 
able carriage on which the number-wheels. 

for moving said second shaft axially, and a 
number-wheel driven by one of said ratchet 
wheels, substantially as set forth. . 

23. A calculating machine comprising the 
combination of a plurality of Setting means 
which are independently movable simulta 
neously for setting up a number, a plurality 
of keys for selecting another number, a 
plurality of number-wheels, a movable car 
riage on which said wheels are mounted; 
operating means for actuating said wheels 
to cause them to indicate the product of Said 
numbers, and means for effecting movement 
of said carriage after each actuation of the 
operating means, substantially as set forth. 

24. A calculating machine comprising the 
combination of a plurality of setting means 
which are independently movable simulta 
neously for setting up a number, a row of 
keys, a plurality of number-wheels, a mov 
able carriage on which the number-wheels 
are mounted, means actuated by the depres 
sion of a key for actuating a number-wheel 
an amount dependent on the value of the key 
depressed and the position of a setting 
means, and means for effecting movement of 
said carriage each time a key is depressed, 
substantially as set forth. 

25. A calculating machine comprising the 
combination of a plurality of Setting means 
which are independently movable simulta 

a number, a row of 

are mounted, means actuated by the depres 
sion of any key for operating the number 
wheels to cause them to indicate the prod 
uct of the number set up by Said setting 
means and the value of the depressed key 
and means for effecting movement of the 
carriage each time a key is depressed, sub 
stantially, as Set, forth. . . . . . . . 

26. A calculating machine comprising the 
combination of a plurality of shafts, a plu 
rality of keys, means for operating said 
shafts in accordance with the value of de 
pressed keys, gears on said shafts, a plural 
ity of numler-wheels actuated by said gears, 
a carriage on which the number-wheels are 
mounted, and means for moving the car 
riage, Substantially as set forth. 

combination of a plurality of shafts, a row 
of keys operable to rote said shafts, Setting 
means movable on Said shafts, a plurality 
of number-wheels actuated by Said Setting 
means, a carriage on which the number 
wheels are mounted and means for moving 
the carriage, substantially as set forth. 

28. A calculating machine comprising the 
combination of a plurality of number 
wheels, a plurality of actuating mechanisms 
confected thereto, setting devices independ 
ently movable ity for setting 
up a number con . consisting of a plurality 
of digits, said devices controlling the 
operation of said mechanisms, means for 
selecting a second number, and operating 
devices for operating Said actuating mech: 
anisnas in accordance with the 
Said numbers, substantially as set frth. 

29. A calculating machine comprising the 
combination of a plurality of number 
wheels, a plurality of actuating mechanisms 
connected thereto, carrying mechanism be 
tween the number-wheels, setting devices 
for setting up a number consisting of a plu 
rality of digits, said devices controlling the 
operation of said mechanisms, a plurality of 
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keys, and means actuated by anyone of said 
keys for simultaneously operating a plural 
ity of said actuating mechanisms independ 
ently of the carrying mechanisms, Substan 
tially as set forth. 

30. A calculating machine comprising the 
combination of a plurality of number 
wheels, carrying mechanism between said 
wheels, a laterally movable carriage on 
which the wheels are mounted, actuating 
mechanisms connected to said wheels, a plu 
rality of keys any one of which may be de 
pressed and when so depressed will actuate 
a plurality of said mechanisms, and a plu rality of independently-movable setting de 

95 

100 
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vices which may be moved to set up a num 
ber and which control the operation of said 
mechanisms, substantially as set forth. 

31. In a calculating machine, the combi 
nation of a plurality of shafts and a plural 

110 

ity of number-wheels, geared thereto and 
driven thereby, the gearing between each 
shaft, and its number-wheel including an 
auxiliary shaft, a gear thereon, means actu 
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ated by a number-wheel for moving the aux 

mal position, without actuating said gear, 

iliary shaft axially, means including an in 
- clined groove in said shaft and a pin on said 
gear entering the groove for rotating the 
gear independently of the auxiliary shaft 
when the latter is moved axially and means. 

120 

for returning said auxiliary shaft to its nor 
substantially as set forth. . . 

32. In a calculating machine, the combi 
nation of a plurality of shafts and a plural 

lity of number-wheels geared therefo and 

25 
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driven thereby, the gearing between each tial position without actuating said gear, 10 
shaft and its number-wheel including an substantially as set forth. 
auxiliary shaft, a geal thereon, means actu- This specification signed and witnessed. 
ated by a number-wheel for moving the this 26th day of January, 1912. 
auxiliary shaft axially, means actuated by Ar, n cirr 
the axial movement of the auxiliary shaft in EDWARD L. DE FOREST. 
one direction for rotating said gear inde- Witnesses: 
pendently of the auxiliary shaft, and means | I. McINTOSH, 
for returning the auxiliary shaft to its ini- J.F. CoLLINS. 

. Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Fatents, 
Washington, D.C.' 


