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To all whom, it May concern:
Be it known that I, Epwarp H. ParnMEer,

of Reading, in the county of Middlesex and
State of Massachusetts, have invented cer-

tain new and useful Improvements in Cal-
‘culating-Machines, of which the following

18 & specification.
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This invention relates to ma.nua,lly—op-

erated calculating machines and particu-

larly to mechanism adapted to be connected
to any of the well-known types of typewrit-
ing machines and to be operated by the num-

~ber keys of the latter, although the machine

is adapted to be constructed for independent
use. | -

The objects are to provide a machine or
mechanism capable of ready attachment to
and disengagement from a typewriting ma-
chine without any reconstruction or re-ar-
rangement of the latter, and which is adapt-
ed to register and exhibit the results of the
additionr or subtraction of a series of num-
bers simultaneously with the printing or
writing of such numbers on a sheet of paper
held by the carriage of the typewriting ma-
chine.

Further objects are to secure accuracy in
the results; uniformity in the effort re-
quired for indicating or registering each
number in the calculating mechanism re-
gardless of the size or amount of such num-
ber, and in the amount of depression of the
keys required for this result; simplicity of
construction; capability of rapid operation
so that the numbers may be registered and

added or subtracted by the mechanism as

rapidly as they can be written by the most
expert typewriter operator; capability of
actual reversal of the number-bearing disks
or wheels so that subtraction may be di-
rectly performed and mistakes automat-
1cally corrected, and provision for readily

- disconnecting the calculating mechanism

45

from the number keys without actually re-
moving the same from the typewriting ma-

- chine, and for automatic disconnection of

o{

the same by operation of the shift key when

the upper case letters or symbols operated
by the same keys as the numbers are written.

Of the accompanying drawings,—Figure
1 represents an embodiment of the invention
as applhed to-a typewriting machine of the
type known as the “ Remington, No. 7,” suf-
fictent of the typewriting machine being
shown to indicate the manner of.connecting
the calculating mechanism thereto. Tig. 2

anlsm are the same.
‘here shown, the apparatus comprises main
side frame plates 1 1 connected together by -
sultable transverse

- -

| represents a front elevation of the calculat-

ing mechanism, a portion of the typewriting
machine also being shown In section on line
2—2 of I'ng. 1. IFig. 3 vepresents a view
similar to Fig. 1, on an enlarged scale, some

of the parts being shown in section, the sec-

tion being taken on line 83—3 of Fig. 2. Fig.

3* and Iig. 3" represent respectively a front -

elevation, and a plan view of the number-
carrymg mechanism. Fig. 4 represents a
plan view of a portion of the same. Figs. 5
and 6 represent views showing in elevation

details of the mechanism. Fig. 7 represents

a perspective view of one of the connecting
pinions which communicate motion from
one of the number disks to the adjacent left-
hand ones. Fig. 8 represents an elevation
of the left-hand side of one of the number
disks. Fig. 9 represents in elevation, two
adjacent number disks. Fig. 10 represents
an elevation of the pawl and ratchet device
preventing retraction of the main shaft.
Figs. 11, 12 and 18 represent respectively
an axial section, and elevations as seen from
the front and right of the machine, of one
of the devices.for communicating motion to
the main shaft proportioned to the num-
ber indicated. Fig. 14 represents a detail
view from the left of Fig. 2, showing the
upper or auxiliary frame and the connec-
tions for rotating the shaft on which all of
the number wheels or indicators are loosely
mounted. ' '
The same reference characters indicate
the same parts in all the fioures. - '
1his caleulating mechanism may be ap-

plied to any typewriting machine by mak-

ing slight adaptations and modifications in
the frame and connections suitable for the
particular machine from the construction
and arrangement here shown, which is par-
ticularly adapted to the “Remington No.
7”7, but in any case essentials of the mech-
In the embodiment

rods 2 and various
shafts hereinafter described, which support
parts of the mechanism. This mechanism
and frame plates are compactly and se-
curely held together, constituting a sepa-
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rate independent device which may be oper-

ated independently, and has also capabili-
ties of attachment to the frame of a type-
writing machine.

1190
The lower portions of
| the frame plates 1 are widened and have
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oage the forward edge of _
fion 5 of a typewriting machine,

forwardly-projecting arms 3, also down-
wardly - projecting - lugs 4 adapted to en-
the table projec-
and also
having lugs 6 arranged to project down-
ward at the rear of this table. In the pro-
jections 6 are ddjustable set-screws 7 adapt-
ed to be screwed up against the rear of the

“table 5 to clamp the calculating mechanism
There are also- formed
upon the side plates

to the machine.
projections 8 carrying
set-screws 9 arranged to engage the upper
part of the typewriting machine. By

calculating mechanism may be firmly and

securely attached to the typewriter In a way.

which ~also permits ready disconnection

therefrom.

20

- which is
_the key

25

Mounted in the forward ends of the arms

9 is a transverse rod or shaft 10 on which

are pivotally mounted bell-crank levers 11
12, there being nine of such levers, each of
adapted to be connected to one of
levers 13 14 of the type-writing

machine. The connection is made by means

" of links 15 each of which is connected at one

“clamped upon one
30

end to one of the bell-cranks, while its other

end is pivoted to a collar 16 detachably
e of the key levers. The
upwardly-projecting ‘arm of each of the

‘bell-cranks has pivoted to it a connecting

“rod 17 which is engaged with a lever 15

- pivoted upon a transverse shaft 19, the ends |
- of which are held in the side plates ot the
35

FaN

V8
- pressed to- strike
.carried by the typewriter

45

end an inclined guldeway or.
50

- ing a collar
. yverse rod or shatt 29,

55

60

~ shaft 35, mounted in bearings in the iframe.

springs 20 each of which engages a
- Ol one

frame. Mounted upon this shaft 19 are
| pin 21
of the levers 18, tending to hold these

levers in the position designated by 18

- with one of its arms bearing agalinst a cross

rod 22, but when the key levers are de-
a numeral on the paper
carriage, the key

jevers then being in the position occupied

by "13, the bell cranks are turned in left-

hand rotation and the levers 18 moved 1n

‘the- opposite direction of rotation, carrying

their upper arms to the right.
les on its upper

" Each of the levers-18 carries on
cam portion

93, containing a cam groove 24, (Fig. 2)
into which projects a stud 25 having. a
trundie roll 26 carried by a member 27 hav-
portion 28 embracing the trans-
the ends of which are
fixed in the side plates

* "’

armed fork extending into a groove 52
formed in a hub 33 of a disk 34, which has a
feather-and-slot conneétion with 2 rotatable

The feather-and-slot connection as, 1s ob-
vious, causes the disk 34 to rotate with

~ shaft 85 but permits it to be moved longi-

65

tudinally upon the shaft The arm 81 car-

. 1 of the frame. This
" member 27 is provided with two rigid arms
30 31, the former of which carries a two-.

‘means of these projections and screws the |

e

‘mechanism frame.

When one of the number keys is

fixed to the same

960,801

ries 4 laterally-e:;tending projection 36 on

its end and also a pivoted pawl or tooth 37

located adjacent the projection 36 but sepa-
rated therefrom by a small space. A spring
a8 carried by the pivot 39 of the pawl bears
against the hub or collar
member 27 and tends to hold the pawl in the
position shown in Fig. 5.

The shaft 35 1s kept contmudusly""mtatmg .

75
the shaft.in -

by any suitable motor, as an electric motor,
which may be connected with
any manner desired or by a spring, com-
pressed air, cr any other desired means, and
the disks 34 continuously rotate with. the
chaft. FEach of the disks carries one or
more pins or studs 40 projecting therefrom
laterally toward the left in Fig. 2.
Pivotally supported upon a fixed shatt 41
above the shaft 35 are arms 42 of which

there are nine, corresponding in number to

each of the other parts described. The arms

49 carry connected to them gear segments
43 of varying sizes which mesh with gear
segments 44 mounted on the shaft 45 which

runs from side to side of the calculating

44 are loose on shaft 45 and each carries a
projecting arm 93 (¥igs. 12 and 13) to
which 1s pivoted a
said arms is a ratchet wheel 91 fixed to the
shaft, with the teeth of which the pawl 92
engages. A spring 921 1s provided for hold-
ing the pawl in mesh with the ratchet.

rotary motion of an amount proportional to
the numeral on such key is given by the
rrechanism above deseribed, to the shaft, and
therefrom such motion 1s: communicated to
the registering and indicating mechanism lo-
cated above the same and connected to the
frame members. Integrally formed with the
seoments 44 are sleeves 441 upon which are
externally mounted split collars 94 adapted
to be clamped in any position of adjustment
by clamping screws 443. Iiach of these col-
lars carries a projecting arm or lug 101 ad-
justable therewith for a purpose hereinafter
described. o ~

The shaft 45 has a
which its motion may be communicated to
each of the number-bearing wheels or index

portion 28 of the

pawl 92. DBeside each of

operated

80

85

r 90
The segments or disks |

95

100

105

110

single connection by
115

eleinents, of which there may be any number

desired. This connection consists of a gear

46 (Figs. 1, 2 and 4) splined upon the shait

45 so that 1t 18 compelled to rotate with the
chaft but is free to move thereon, and 1s

adapted to mesh ecither with a pimion 47
fixed to a shaft 45 or with an idler 49 on 2a
stud 50 which meshes with a second gear o1

the gear 47 is mounted.
fixed upon it gears 52 of which there are as

shaft as that upon which
The shaft 48 has

120

125

many -as there are number wheels 53 upon

the shaft 54 and

many as are desired, the number being limat-

of these there may be as-

136
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3

ed only by the size of the typewriting ma- | next left-hand disk. As the first number

chine, which would of course permit more
number wheels than would be required in
ordinary use. In the embodiment of the in-
vention 1llustrated there are nine number

wheels of which the two at the right of Figs.

2 and 4 may be used to designate hundredths
and tenths, or cents, the third one from the
right designating units, the next tens, the
next hundreds, the ne¥t three indicating
units, tens and hundreds of thousands re-
spectively, and the one at the extreme left
indicating millions. The number wheels are
inclosed In a casing or covering 53 in which

is formed a slot 56 of sufficient width to

snow one of the numerals on each disk, this
slot serving as an indicator by which the
amount represented by the amonnt showing
on the disks may be read. | '
The shaft 54 -bearing the number disks
and shaft 48 are mounteéd in an auxiliary
frame having side plates 57 58 and suitably
connectéd to the main frame. - |
Uvpon the shaft 48 are pivotally mounted
holders 59 (Fig. 3) equal in number to the
disks and gears 52, each of which has three

arms 60 61 62. The arm 61 carries pivoted"

to 1t a pinion 63 constantly in mesh with the
gear 52 and mounted in the same plane with

a toothed portion or pinmion 64 formed or

connected on the right-hand side of one of
the number disks, each of the number disks
being so provided. On its left-hand face,
each of the number disks except the extreme
left-hand one, carries two teeth 65 project-

1ing laterally into close proximity to the next

adjacent disk (Fies. 8 and 9). The arms
60 of the holders 59 carry pinions 66 which
may be called “carrving wheels,” shown in

detail in Fig. 7. These pinions have an

even number of teeth and each alternate

tooth 67 1s formed with less than the width

of the other teeth 68. As the pinions appear

-~ 1n Figs. 4 and 7, the.teeth 67 project from

45

50

55

80

63

the left side of the hub, the right-hand por-

tions of these teeth being removed. The.
number of teeth of the pinions is preferably .

six and they are so spaced that two adjacent
teeth of full width may rest upon the pe-

‘riphery of the annular shoulder 69 formed

at’ the left of each of the number disks,
while the tooth 67 midway between pro-
jects into a space between two of the teeth
‘on the.portion 64 of the next left-hand disk
and extends laterally into the space between
the number wheels and in the path of mo-
tion of teeth 65. These teeth are mounted

“upon the number disks in such a position
that when during the operation of addition-
the operation

the numeral “9,” or during t
of subtraction, the figure “0” of any disk
is adjacent the indicator slot, one of the
teeth 65 comes. 1nto position to engage that
tooth 67 of the small pinion which is in en-
gagement with the toothed portion 64 of the

with so little resistance, and

wheel 1s then rotated one space the teeth 65
turn the pinion 66 by an amount sufficient
to move the second disk, that is, the one at
the left, through one space to present the

70

next number carried by it at the indicator. -

The teeth 68 of full width carried by pin-
10ns 66 bearing against the periphery of the
annular portion 69 prevent the pinion from
turning- as the right-hand number disk is
rotated except when one of the teeth 65 en-
gages a tooth 67, when the notely 70 left be-
tween teeth 65 permits one of the wide teeth
65 to enter and so allows the pinion to ro-

tate and move the number wheel at the left.

At the right of the number wheels is a
smocth-suriaced disk 691 (Figs. 2 and 4)
located 1 the same position relatively o
the right-hand wheel that the shoulder 69
of any wheel bears with respect -to the next
acjacent wheel to the left. This disk serves
to hold two-of the wide teeth 68 on the
right-hand carrying wheel when that earry-

79

30

85

mg wheel is m mesh with the right-hand

~number wheel and locks the number wheel

i the same manner as the other nuwmnber

wheels are locked by their respective carrv-

ing wheels, except when released bv with-
drawal of the carrying wheel, and the driv-
Img connections are put in gear for turning
satd number  wheel through actuation. of a

number key, by means to be described. This

constructien and arrangement of carrving

“wheels, which are also locks for the number

wheels, 15 an 1mportant feature of the ma-
chine, as it avoids the necessity of . detents

for preventing overthrow of the number
~wheels, thereby relieving them of frietion,

at cnee
at the same
time with so exact a motion, that any num-
ber of such wheels may beé used without
Iimit, This is a result not achieved in a
practical manner by any other machine and
one which has long been sought by bankine
houses and other concerns dealing in lavge
Sums. | - |
The pintons 66 arve carried by the arms
60 so as to engage two ad)acent number
wheels and the distance between these pin-
ions and the pinion 63 1s such that when
the holder 59 1s rotated to bring either pin-
lon into engagement with the number disks,

and permits all of them to be turned

- the other is moved out of engagement there-

with. When it is the pinion 66 which is
moved away from the disks, one of its outer

teeth 1sengaged between two transverse pins

71 (Fig. 3) as soon as its inner tooth leaves
ifts engagement with the number wheels to

hold 1t 1 proper position so that it maw

enter in Hroper engacement with the teeth of
the disks as soon as it 15 allowed to move
toward them aeamn. A\ spring 72 13 mount-
ed upon the rods 71 and bears upon a pors-

- tion of arin 60, {ending normally to retain

90

83

100

105

110

120

125

121



. the holdel with the plmon 66 engaging the
© number disks and the Emmn 63 out of en-

10

15

- upon shaft 48,
mesh with gear 52.
“of a shaft 73 car rying adjustable cams 74 is
. provided for moving the holders at the |

proper time to bring the
mesh one at a time Wlth the number-bearing

s the holder pivots
pinion 63 always remains in |
Mechanism consisting

gagement therewith.

pinions. 63 1into

disks. and at the same tlme to move the cor-

responding. (,duymn' -pinions 66 out of en- |

n,wemeut ivith the number wheels as the

carriage is advanced preparatery. to the ac--
tuation of ‘the number keys, so that when |
the carriage is in position to receive the im-.

pression of a ficure in its proper place in a

number, the appmplmte number wheel will.
e unme(,ted up. to give the proper value to

20

25

that fioure in the 1esult being calculated.
The shaft 73 is operated by ‘the typewriter

carriage thlough an adjustable rack 75

(I‘we 9 and 4) formed upon a sleeve 76
which is mounted movably on-a cross-bar 77

carried at the rear of the typewriter car-
riage and adapted to be clamped in any po-

sition by a set-screw 78. The rack is ‘ar-

- ranged to mesh with a gear segment 79 on

30

a cross shaft 80, which shaft on its other
end carries a bevel gear 81 meshing with a
bevel gear 82.on the end of shaft 73. Dur-

~1ing a portion of the travel of the typewriter

' 'meut with the

35

carriage, the rack 75 1s separated from gear

seoment .79, but when it comes into engage-
gear segmert, 1t rotates the

same step by step as the carriage 1s moved,

~while the keys are operated and the shaft 1 3

- 1s correspondingly

40

45

rotated. It will be ob-
served that the cams 74 carried by this shaft

are equal in number to the holders 59, and-
‘that they are spaced laterally
comes 1n the plane of ‘ene of the holders
and in position to strike a pin 621 on the 1
are ‘also adjusted rotarily in
a generally helical line about the shaft so
that the projections of no two are inaline-

holder. They

ment. The shape of each cam i1s the same
and is clearly shown in Fig. 3. Each-cam

- 1s eylindrical throughout the areater portion

o0

of its extent but i1s formed Wlﬂl a single com-"

paratively abrupt projection. The cams be-
ing arranged on the shaft in the manner
above described, as the shaft is rotated, it

 is evident that they will come into enfrage-

55

60

€5

- 75 engages and turns the

“ment successively with the arms 62 of the

holders 59, the left-hand cam coming into

by ‘moving 1its pmion 63 into engagement

w1th the disk arranged to indicate numbers |

in the millions column. It will be observed

that the calculating mechanism is not ren-
~dered operative until a cam cuuses one of
“the number wheels to be thrown into: gear

and that this only takes place when the rack

gear 79. - Con-
‘sequently the point on the sheet at Whlch |

|

| riage 1s passing over such space.
arrancrement as that referred to i1s shown

SO that each' |
“movement of the carriage, 1s simultaneously

- contact ﬁrst with the left-hand holder, there- |

and to the ileft 1s a
tance moved by the cam projection while

seribed " is not necessary,

969,801

numbers to be added or subtracted may be
written 1s determmed by
rack. Usually as in makmg out bills, ete.,

the numbers to be added are written at the

right?of the sheet, and the rack will then be
placed correspondm oly on the right-hand
portion of the cross-bar, but it may-be de-
sirable to ealculate numbers written at the

extreme left, and for this purpose the cross-

bar 1s made of sufficient extent that the rack
may be set far enough to the leit for the
first 1mpression, at the number “1” space
of the machine, to be capable of actuating
any of the number wheels. = Preferably the
cams are arranged so that spaces may be lett

1n the written record between the millions

the location ef the

70

75

80

and thousands, the thousands and hundreds '
and the units or dollars.and tenths or cents

so that a period may be put in the last space

| and commas in the other spaces if desired,
so that also the calculating mechanism Wﬂl _

not be operated while the typewriter car-
Such an

in I1g. 3, where the cam projecting to the
lett and to which the numeral 74 is applied,

1 1s adapted to actuate the millions disk and

between this cam and the next one below it
space equal to the dis-

the typewriter carriage .1s moving two
spaces. The next three cams are adupted to
operate the hundred thousands, ten thou-

sands "and thousands disks respe(,tlvely? and

they are spaced at equal distances apart,
this distance corresponding to the amounts

' moved at each step of the carriage so that
‘when a number 1s struck and 1mpressed upon
the paper the calculating mechanism having

been thrown into gear by the preceding

operated. Between the thousands cam and
the hundreds cam is another space of extra

‘width so that after a space or-a comma has
been made in -the writing, the next actua-

tion of a number key will operate the proper
number-indicating disk, Iinally between

85

90

89

100

i05

110

the cam for throwmrr into gear the units or

dollars disk and those for connectmg up the

‘tenths and hundredths, or cents disks, 1s left
another space for allowmg the msertmn of

the usual period.
While it is necessary that the epaces be-

“tween the cam projections should be mul-

tiples of the cistance moved with each step
of the carriage, the precise arrangement de-
since the Cams
might be arranged with greater spaces after
the millions, the thousunde and the units

than those referred to here, or there might

also be left greater spaces between each two

numerals of the number.
Between the ﬁrst cam 742 and the last

“cam T4 of the series, in rotary arrangement
as seen in Flg 3,18 left a space which comes

115
120

125




‘when the rack is .out of

disconnected.

969,801

beneath the line of the engaging pins 621 [ gagement with latch '86, leaving the arm

ment and the eam shaft 1s in a position of
rest, to the end that there may be no actua-
tion of any number wheel if the number
keys are operated while the rack is thus

It is obvious that variations in the dimen-

“sions and locations of the rack 15, and also

10

15

20

in the number of such racks used, may be

made without departing from the ‘spirit of

the 1nvention, and that more or fewer num-
ber wheels than shown, within the limit of
the number of spaces or steps of the paper
carriage travel may be employed.
Again, by omitting one or more of the
cams so that certain of the number wheels
are never connected up and never operated,
parallel columns may be added or subtracted
and the results of each separately indicated
on the corresponding independent groups of

- number wheels.

25

The manner in which the depression of a
number key causes the calculating mechan-
1sm to operate will now be described :—
When a number key is depressed, one of the

- levers 18 is moved in right-handed rotation

30

" from right to left as seen in Fig. 2

- 35

40

shiding on shaft 29.

about the pivot shaft 19, thereby moving its
upper arm and. the cam portion supported
thereon from left to right, as seen in Figs.
1 and 3. As the cam portion is inclined

g. 2, 1ts move-
ment just described causes the member. 27

through the engagement of stud 25 with the

walls of the ‘cam, to be moved to the left,

through the medium of arm 80 and the fork
formed thereon carries one of the disks 384

to the left, bringing it into such position:

that as 1t is rotated one of its pins 40 will
strike and move an arm''49. Normally the

C arms 49 hang in planes slightly to the left

.45

- spective arms 42 as are also the projections

50

58

-retraction of the arm 42 until the

of the respective disks and members 27, but !

when the latter are moved to the left by
actuation of levers 18 as described, the studs
40, are carried into the planes of the re-

36 and pawls 37. The proportions of the
parts are such that the studs 40 move the
arms 42 far enough so that their laterally-

- projecting end portions 85 are carried to the
‘projections 36, which arrest their further
“motion while the studs 40.slide

off from the ends of the arms. In the move-

' ment of an arm by engagement with one of
- the pins, a latch projection 86 (Fig. 6) car-

ried at the lower part of projection 85 dis-
~ places the pawl 37, which being restored to

Its previous position. by. the spring 388, en-
gages 1n rear of the latch 86 and
member

27 has been moved to the right into its in-

operative position by the elevation of the

number key. When this movement takes

-~ 65 place, pawl 37 is moved laterally out of en-

7

gear with the seg-

‘This movement also.

tangentially

prevents

free to be restored by a spring 87 into nor-
mal retracted position where it bears against

‘a transverse rod 88. When the parts 36 37

are 1n their inoperative position out of en-
gagement - with arm 42, they are located
closely adjacent the arm so that in being
moved into this position they do not release

their engagement with the latch on the arm
‘until they have reached almost the limit of

their movement ‘and the number key has
become elevated to almost its normal pos1-
tion. This prevents actuation of the calcu-

lating mechanism by premature striking of

the key a second time after it has once been
depressed and before it has become elevated
suficiently to allow shifting of the carriage
a space for permitting the writing of a
second numeral, and also for connecting

‘another number wheel with the operating

mechanism by means of the rack. _
The number-bearing keys of the type-

70

75

80

85

writer machine are all depressed an equal

and 1nvariable amount without regard to
the number written by them, and as the
arms 42 are all of equal length and identical
form, while all of the studs 40 are at the
same clistance from the axis of shaft 35, it
follows that the segments on shaft 41 are

also rotated through the same amount for

each number. - However, it is necessary that
the number wheels or counters 53 should be
turned varying amounts to correspond with

‘the size of the number written, that is, a
number wheel should be turned
for the numeral one and so on up to nine
spaces when the key bearing the numeral

one space

“9 is struck. TFor accomplishing this re-

sult, I provide mechanisms for turning the

shaft 45 greater or less amounts, depending
on the key which is struck, these mechan-
1sms consisting of gear segments of differ-
ent pitch and radii. The arm which is

| moved when the number one key is struck

carries a gear segment of very short radius
meshing with one carried by shaft 45 of long

radius so that a comparatively small amount

of rotation is given to shaft 45, which mo-
tion is communicated to the number wheels
through the gearing previously described,
while the arm which 1s operated when the
number nine key is depressed carries a gear
segment of greater radiuns, meshing with
one of comparatively small radius on shaft
49, so proportioned that the latter shaft is
turned through an anglé nine times as great

as that through which it is turned by the
number one mechanism. The intermediate

number connections are composed of gear
segments on the shaft 41 regularly increas-

ing in radius from 1 to 9, and meshing with

cooperating segments on shaft 45, which are

_correspondingly- and successively decreased

in radial and circumferential “extent. It

| will \be understood from the foregoing that
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- of ‘rotation which 1s uniform for all, what-

10

S

each separate number or digit imparts an
amount of movement -corresponding to its

value, to the number disks, through connec- }

tions which include a driving member (arm
42 and segment 43) and a follower 4:4;~-t1_1a~t
these driving members are given a motion

ever the niumbers represented by thern; and

that drivers and followers are variously

proportioned so that varying amounts of ro-
tation, corresponding to the values of the
several numbers, are given to shaft 45 and
thence to any one of the number wheels.

Thereby the construction may be made the

15

simplest possible, troublesome adjustments
avolded, and certainty of action and accu-

 racy of result secured.

20

. 29

" one key on the lett.

30

In the Remington typewriting machines,

in one type of machine the lower case letter
“17 is used for the numeral one, while in an-

other form of machine a separate number

key is provided, but in either case the key
which 1s used for writing “17 1s at the ex-
treme right of the machine relatively to
the other number keys, while the number
two key is at the extrenie left, the remaining
keys being arranged in order up to the num-
ber nine key, which 1s adjacent the number

gear segments 43 44 are operated by the
number one key, while the segments 43°
44> are operated by the number nine key

~and illustrate the extremes in the propor-

35

tions of these parts, the other segments being

8, and therefore not appearing in that figure.

40

Fig. 6 shows only the mechanism gov-
erned by the number nine key. o
~Any suitable method and arrangenient of

gearing may be employed for causing shaft

45 to be turned ‘exact multiples of the

45

- amount of rotation given to.it through the
“number one key, for the subsequent keys, but

I have found the most convenient and ef-
fective arrangement to be to have the seg-
ments on shaft 45 which are operated
through the number one and number two

keys as portions of forty-eight toothed gears,

50

while the other segments are all portions of

‘gears which if complete would each have

twenty-four teeth, although the radii of
these segments and their pitches are differ-
ent. The movement given by studs 40 to

“each arm 42 is such as to move each of the

655

amembers on shaft 41 through one-eighth of

a revolution and gear 43 is so proportioned

that it moves segment 44 and shaft 45
- through one-twenty-fourth of a revolution.

60

through .
fourths of a revolution until segiment 452

The other arms and segments move shaft 45
successively-increasing - twenty-

- when rotated by the same amount, moves
shaft: 45 through nine twenty-fourths of a

65

revolution, thereby producing at the count-
ers or number wheels nine times the motion

In Figs. 3 and 6, the

in rear of segments 43* 44, as seen in Ifig.

- 969,801

givén'them when Gpérat'ed _"_by ‘the number

one key. -

Each of the segments 44 44® étc.,-- is loose
on shaft 45 but adjacent each is a ratchet-
wheel 91 which 1s fast to the shatt and 1s

engaged by a pawl 92 carried by an arm 93

70

connected to the segment as previously de- '

scribed. It will thus be seen that the mech-
anism controlled by the key levers is adapt-
ed to move shaft 45 by successive increments
in one direction only. The hubs of gear
segments 44 are properly spaced on shatt 45

by the collars 94.

75

In order to check the rotation of sh'é'ft 45 .'

and prevent it from being carried too far

by its momentum, I provide a ratchet-wheel

96 fast on shaft 45 and mounted adjacent
pawl 97 fast on a transverse shaft 98

to. it a
and normally held out of engagement with

one of the teeth of the ratchet by a spring

99, (see Fig. 2 and dotted lines 1 Figs. 3

and 6). Also fast to shaft 98 are arms 100

80

85

extending toward shaft 45 and spaced to

correspond with the members 44. EKach of
the latter carries an' arm or stud 101 as

previously deseribed, projecting outwardly
therefrom in position to engage one of the

arms 100 after the segment has been ro-
tated a certain amount,. These projections

are arranged at varying angles with a fixed

line so that they will engage the arms 100

projection is so.arranged that it will engage
1ts respective arm 100 and move pawl 97
into locking engagement with ratchet 96 at
the time when the gear segment to which 1t
belongs ‘has been turned exactly the right

90

95

after varying amounts of rotation, and each

100

amount to move the number disks propor-

tionately to the number to be registered.

Another ratchet-wheel 102 (Fig. 10) is

105

mounted fast upon shaft 45 having teeth

engaged by a pawl 103 pivoted on shaft 98,

preventing retraction of ‘shaft 45, and per-

mitting its rotation only in the direction in

which 1t is impelled by the ratchets 91 and,

segments 44.

116

Trom the foregoing it will be u'nd&Stéod '

that when any number: key is depressed,

shaft 45 is turned through an amount pro-
=

portionate to the number indicated by the

key and is locked in said position as long as.
the key remains depressed. Its motion 1s
“then communicated through gear 406 and
either the train consisting of gears 49 and
51 or the gear 47 to shaft 48. When gear &
. position shown in. Figs. 2 and

4, it drives shaft 48 through -idler 49 and

4¢ 1s 1n the

b

‘pinion 51 ‘in-a forward direction or -that
(irection in which successive numbers are.

added by the mechanism but when gear 46

115

120

125

is in engagement directly with gear 47, it

drives. shaft 48 in-the opposite direction.
To permit of such motion the gear is slid-
ingly mounted on. the shaft 45 and held

L ]

rotative engagement therewith by a spline

180

[ J— e -

— e o ..



- depression of any one of
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other.
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104. Tt has its hub 105 formed with a

groove 106 or other means by which a suit-
able shifting lever. or connection may be en-

gaged to move it from engagement with one

of the gears 47 49 to engagement with the
wheels by the se-
described, so that
| the keys may be
made to actuate anv one of the number
wheels, depending on the -position of the
typewriter carriage, and consequently of that
particular cam 74 which may be in engage-
ment with one of the holders 39. By reason
of the construction which causes the carry-

lective mechanism already

ing wheel between a disk and-its right-hand

neighbor to be moved out -of engagement at
the time that any one of the driving pinions
63 1s engaged with the digk, the addition
may be begun with the extreme left-hand

figure of the number to be written, since the

particular number disk spaced to correspond

with this figure (whether it be the extreme

left hand. or “million ™ disk, or another) is
connected through its pinion 68 with the
mechanism operated by the number kev by

means of the appropriate eam 74 raising the
holder 59, thereby throwing such pinion into

gear with the disk and simultaneousiv throw-
g out the carrying wheel connecting this
disk with the number disks at the right.
Thereby this particular disk is free to be
revolved in either direction without affecting
the disks to the right and is consequently vir-
tually the same as the first wheel n any
train of registering wheels. The sanme 1S
true of each succeeding wheel to the right

as the writing progresses. for the carriage in

its movement from right to left operates the
camis and thus successvely removes the direct
couneetion of the operating mechanism with
the number wheel at the left last engaged,
at the sane time moving its carrying- wheel
Ito engagement with it and the disk to the
right, and connects the remaining number
digks, one after another, with the driving
echanism while disconnecting the carrying
wheels for the several respective disks.

Thus whatever number wheel for the mo-

ment 1s connected to the operating mechan-
1801 1s a first wheel, and all those at the
left thereof are connected with it by the
carrying wheels, whereby whenever the num-

ber wheel being actuated has brought its |

nine in addition, or zero in subtraction, op-
posite the indicator slot, the next actuation
of the disk will cause the one at the left tq
be moved, while those at the right will not
be disturbed at all; gince the
connected to them has been moved out of
engagement. Thus, successive ficures form-
ing part of a number may be added by actu-
ating the proper number wheel, beginning
with one at the left

From shaft 48 movement 1S com-
Inunicated to the number

ference between two numbers instead

carrving wheel

lett and operating succes-
slve ones at the right, and the results ai. |

| ready indicated by those at the left will be

corrected by the carrying mechanism while
the wheels at the right will be unaffected
until the last one has been actuated. As the

carrying mechanism previously deseribed op-

erates. equally for movement of a number
wheel 1n either direction, - this mechanism
provides for performing the operation of
subtraction as well as addition. To perform
subtraction the gear 46 is simply shifted into
engagement with pinion 47, whereupon the
direction of rotation of tle

63 1s reversed.

The operation thereupon is
the same

as 1n addition except that the dif-
of their
sum 1s Indicated and only those wheels af
the left of any number wheel being actu-
ated are affected while those at the right
remain stationary. This also enables the
operator to correct mistakes for if a WIrong
numeral has been accidentally struck, the
error can he quickly corrected by tempo-
rarily shifting the gear 46 into reversing
position, operating the same ey

to reverse the number wheel and bring it to

| its previous position, then erasing the incor-
‘rect impression on the paper

and making the
correct 1mpression and addition. This same
reversal for subtraction provides for the
quick return of
wheels to zero, when the result indicated by
the number wheels will be written on the

7

disks when en-
‘gaged by their appropriate driving pinion

lever again-

any or all of the number
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paper simultaneously wifh the retwrn of -

these wheels to the zero position. This also
affords a check on the work, for if the result
has nict been correctly written

will be indicatad, since those wheels from

which the result has been copled correctly

will De at the zero position, while the ones
from which the indieation ;s incorrectly
taken will occupy some other hosttions, from
which the amount of the error can be readily
determined and easily corrected. }
Usually typewriting machines have on the
same type-blocks and keys with the numera |-
also other symbols which ave struck when the
in order that the caleulating  mechanism
may not be disturbed when the shift ey iy
depressed to permit the other symbols on the
number keys to be written, I have provided
connections attached to the carriage-shaft
mechanism for disconnecting the calculating

mechanism from the keys. To this end the

Jinks 17 which communicate motion from

the bell-cranks 11 12 to the arms 18 aro cle-
tachably engaged with the latter arms by
means of notches or open slots 107, (Fig.
5) each of which is arranged to engage with

‘2 pin 108 on the lower end of one of the

arms 18,  As may be seen from IFig. 2, the
lower arms of the levers 18 are each formed
with a central -opening 109 and fwo side

bars 110 into which opening and between

carriage is displaced by the shift key, and

100

the inaceuracy

105

110

115

120 -

125

130



“which bars the ends of the several links 1'7'__' _I

&

are retained and guided. Fast on a shaft
111 at opposite sides of the frame are plates

112, (Fig. 3) each of which supports an end

" below them, each being closely adjacent
thereto. The link ‘115 is pivoted to one of

10

of each of the cross rods 113 114 extending
from side to side of the apparatus, the first
being above the links 17 while the second 1s

the plates 112 and at its other end connect-
ed to.a rocker 116 pivoted to the cross bar

10, which rocker by means of & link 117 1s

‘connected to a projecting arm 118 (Fig. 1)
 adjustably and detachably secured to the |
the next, the shaft 54 is rotated in the same
direction as the number wheel or wheels and -

.15

Jever 120 to which 1s .also connected the
transverse shift rail 121 which moves the

- carriage into position to receive 1mpressions

from the upp
type blocks. When the shift key is de- |

20

er case symbols carried by the

pressed lever 120 and arm 118 are moved to

‘the left or toward the front, turning shaftt

. 2D

111 in left-hand rotation and bringing the
rod 114 to bear on the under sides of the

links 17, raising their notched ends out of

engagement with the pins 108. "When the

~shift key is released, spring 122, engaging

30

a projection on link 115 moves the latter to-

ward the rear and rotates plates 112 and

shaft 111 in the opposite direction, bringing
rod 113 to bear on the upper sides of links

17 and causing the latter again to engage tie

3D

pins 108, In order that the links may be

permanently disconnected by hand if de-

~sired, the shaft 111 is extended out through
one side of the frame and is provided with

an external hand-engaging member 124

- which may be turned to bring rod 114 into

position- vertically

above the shaft. A slot

125 in link 117 at the point of connection

40

"wheels 53 are simultaneously shifted, as |

45

of the latter with arm 1183 permits sueh
movement. without shifting the typ-writen
carriage. - o

Several of the indicators or number

when adding any number such as “6” to a

" pumber such.as “99,999”. The action wiil

" result in the shifting of these wheels so as

~ one number wheel to another must -be
through the carrying means or devices 66,

50

~carrying devices which prevents the numer-
als of the wheels 53 showing in pertech:
alinement. To overcome this objection, and’

85

60

~ when the number wheels are actuated. As

to show “ 100,005 ”. As the movement from

there is a slight lost motion through said

to preserve the alinement of the indicators

of number wheels, in spite of the liability of
Jost motion due to the carrying devices, 1

provide means for rotating the shaft 54
preferably at a speed somewhat greater
than, and in the same direction as, the move-
ment of the number wheels on said shaift

 has been explained, no number wheel 18 ro-

65

tated excepting when the shaft 48 is actu-

ated. A convenient means- for transmitting | shaft 35 to the shaft 48.

r

.53 1s broken.

number wheel beyond the .
is intended that 1t shall be shifted. In the

969,801

motion'f'rom-the shaft 48 to the shaft 54
‘may comprise pinions 541 and 481 secured
on the shafts 54 and 48 respectively, as 1n-

dicated in Fig. 14. An intermediate pinion

| 482 connects the pinions 541 and 481 so that
the shaft 54 will be rotated whenever the

shaft 48 is actuated, and in the same direc-

| tion of rotation as that of the shaft 48 and
that of the number wheels. :As indicated

in Fig. 14, the respective sizes of the piniens

‘541 and 481 are such that the shaft 54 wilk

70

be rotated at a higher speed than the shaft

48, Therefore, whenever a carrying takes

place from one numeral wheel or disk to

80

faster than they so that instead.of there be-

ing a frictional retarding moveément of the

number wheels, such friction as may exist

between the number wheels and the shatt
54 will tend to advance the number wheels

as far as permitted by the carrying devices.

The number wheels 53 constitute comput-
ing indicators which are movable relatively

| to each other upon the shaft 54. The pinions

66 constitute the means which carry from
one wheel 53 to another, and they also serve

8d

90

as locks which prevent any moyement of a*

embodiment of the invention illustrated,

‘each pinion 66 is mounted upon an arm 60

point to which 1t

95

of a holder 59 and when said holder 1s oscil-

lated, in the manner that has been described,
the said- carrying devices and lock 66 are
shifted so that the connection  between the

nection it would be impossible to reverse the
movement of the number wheels or indi-
cators when it is desirved to effect a subtrac-
tion in order to correct.an erroncous addi-
tion. - N BER o

I"rom the foregoing it-will be seen that 1
have provided a ¢aleulating macliine, includ-

ing in its construction a plurality of num--

ber-bearing members movable to present a
number adjacent an indicator. - In the par-

100

two adjacent indicators or number wheels -
But for this break of thecon-

108 °

110.

tienlar embodiment of the invention 1llus- .

trated in ‘the accompanying drawings, said

number - bearing members comprise the
wheels 53, any number of any wheel being
adapted to be brought to position to show

through the slot 56, which constitutes the

indicator. Also, in this particular embodi-
ment of the invention, I have provided a

plurality of manually controlled operating

members 27, the manual control for said

| members 27 being through the key levers
anc the levers 11, links 17 and levers 18.

Each of these members 27, when operated
as described, causes the registration of a
different number by a member or wheel 53

through the connection described from the
The shaft. 48 eon- ."

115

120
125

130



10

- 969,801

stitutes a single driven member, since said | edch

memb->r is driven through the connections
from the shaft 35 and the gears 52 of said

shaft 48 are, of course, controlled as to their -

operation ‘by the said manually controlled
members 27. The pinions 63, each of which
1s-carried by an arm 61 of the holder 59,

constifute connections between the driven

member 48 and its gears, and the nymber-

bearing members 53.

It will also be underSto.od,. thslt, in the

- embodiment of the invention illustrated,

15

there 1s an independent normally inopera-
tive connection between each of the manually
controlled members and each of the number
wheels, because the connection between each

~ pinion 63 and the toothed portion of the

20

290

30

'35

40

45

“bers, movable to

rality

~connection.

respective number-bearing wheels - is nor-

mally broken so as to.be inoperative for the

purpnse ot transmitting movement to a num-

ber wheel. Therefore,

device hereinbefore described is thrown 1nto

or out of gear, the normally inoperative con-

nection referred to is also reversed in its

movement when actuated. |
I claim :—

1. A calculating machine having an indi-

cator, a plurality of number-bearing mem-

the indicator, a single driven member, a plu-
of manually-operated members con-
trolling the action of said driven member,
each adapted for operation to cause the reg-
1stration of a different number, and a_plu-
rality of separate connections each connecti-
ble with the driven member and one of the

‘number-bearing members and movable trans-

versely of the driven member to make the

2. A calculating machine having an in-
dicator, a plurality of number-bearing mem-
bers, movable to present a number adjacent
the indicator, an independently-driven mem-
ber, a plurality of manually-operated mem-
bers controlling the action of said driven
member, each adapted for operation to cause
the registration of a different number, a

~ plurality of separate connections normally

50
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different number, a % in
dependent connecting members between said

out of connection with said number-bearing

‘members, each movable transversely of the
driven member to make connection between
sard. driven member and one of said number-

‘bearing members, and means for throwing

In said connections successively. .
- 3. A caleulating machine having a plu-

rality of number wheels, a plarality of man-
nally-controlled
‘be operated to cause

members, each adapted to
the registration of a
plurality of similar in-

- manually-controlled members and each of

T

the number wheels movable transversely of

the axes of the latter into and out of oper- _'
ative connection, and carrying connections |
‘separate from said first connections between |

ber wheel

- rality of number wheels, a plurality

when the reversing

present a number adjacent

between

each of the number

‘rality

of sald number wheels and fhe next

| adjacent wheel, each constructed and ar-

ranged so as normally to lock the next num-
at the left against all movement,

4. A calculating machine having a plu-
of man-

70

ually-controlled members, each adapted to

be

operated to cause the registration of g

different number, a plurality of similar in-

dependent, normally inoperative, connec-
tions  between said manually - controlled
members and each of the
connections between each of sald number

wheels and the next adjacent wheel, and
means for throwing into operative position
the connection between the manually-con-
trolled members and one of said number

wheels and simultaneously throwing out the
connection between said wheel and the wheel

- at the right thereof.

9. A calculating machine having a plu-
rality of number wheels, 2 plurality of
manually-controlled members, each adapted
to be operated to cause the registration of

a different number, a single driven member,

a plurality of independent normally inop-

‘erative connections engaged with said driven

member and adapted to be engaged one with
each of the number wheels, a reversing de-
vice adapted to be thrown into and out of

gear for changing the direction of move-

ment of said driven member, connections
between each of sdid number wheels and the

: next adjacent wheel, and means for throw-

Ing 1nto operative position the connection

een the manually - controlled members
and one

taneously throwing out the connection be-

75

number wheels, -

80

85

90
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100

of said number wheels and simul- -

tween said wheel and the wheel at the right

thereof, whereby said number

moved 1n either direction.
6. A calculating machine having a

rality of number wheals,

wheel may’ be

plﬁ—-
a plarality of

manually-controlled members, each acdapted

to be operated to cause the registration of a
different number, a single driven member,
a plurality of independent normally inop-

‘erative connections engaged with said driven

L

member and adapted to be engaged one with
wheels, connections be-
tween each of said number wheels and the
next adjacent wheel, and means for throw-
ng into operative position one at a time the
connections between - said ~ manually - con-
trolled members and the number wheels and

simultaneously throwing out the connection.

betieen the number wheel being operatively
connected and the. wheel at the right there-
of, whereby each of said wheels may be op-
erated independently. -

(. A caleulating machine having a plu-
of number
to be operated to cause the registration of a
different number, independent normally in-

_ wheels, a plurality of
manually-controlled members, each adapted

105
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operative. connections between said manu-

10

18

20

- said shaft and number wheels, whereby the

. 25

ally-controlled members and each of the

‘number wheels, said connections mcludlng 2. |
member adapted to be thrown into and out

of gear for changing the direction.of move-
ment of said wheels, carrying connections

between each of said number wheels and the
next adjacent wheel, and means for throw-.

ing into operative p031t10n one at a time the
connections between said- manually - con-
trolled members and the number wheels and
simultaneously throwing out -the carrying
connection between the number: wheel being
operatively connected and the ‘wheel at the

right thereof, whereby each of said wheels

may be operated mdependenﬂy in either di-
rectlon.

-8 A calculatmo' machine comprising a se-

ries’ of number Wheels a single shait, sepa-
rate and mdependent drwmcr means for
each of said number wheels intermediate

wheels may be operated by rotation of the

shaft, said driving .means being normally
out, of enfraﬂemult connections b(,twcen ad-

jacent number Wheelfs and normally 1n en-

‘gagement ther ew1th, and means arranged to
"throw into operative engagement the driv-

- ing means between the Shdft and one -of ‘g1l

30

35

4(

_ said

number wheels and simultaneously discon-

neet the connection between said number

wheel and the ad]acent wheel at the wht
thoroof

9. A c'ﬂculaimw machine comprising a se-

ries of number wheel% a single shaft, driv-
Ing means inter modmte sald .shfot a,nd each
of “said number w heels, whereby the wheels
may be operated by rotation of the shait,

said driving means being normally out of _

enmlfroment and movable 111‘(0 and out Of en -

"frmrement perpendicularly to the axis of
connections between adjacent.

shaft,

-~ number whuﬂq and normally in engagement

45

o9

60
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therewith, -and means arranged fo throw
into Optl‘ﬂ_t]\"b engagement the driving

means belween the ‘alhlft and one of said

number wheels, the connection between such

‘niunber wheel and the next adjacent wheel
at the right thercof being connected to said

driving means in such manner as to be
mmfed out of Chg wement Wlﬂl the number

wheel while the drlvmﬂ' means 1s placed m

operative position.

10. A calculating nmchme comprising a
series of number wheelq.. a shaft adjacent |
said wheels, means connected to turn said

shaft pmportmnately to the amounts of
numbers to be indicated, a holder, an inter-
mediate driving connection carrled by said
holder qdapted to be interposed in engage-

“ment with said ,shaft and one of the number

wheels, and a carrying connection mounted
on said holder a{hpted to be engaged with
said number wheel and an ad]acent number
wheel, sald holder and: connect ions belng ar-

=l

i
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rancred to throw one connectmn out of en-

gaﬂement with 2 number wheel when the

other is engaged therewith.
11. A calculating ma,chme comprising a

series of number wheels, a shaft adjacent
‘said wheels, means connected to tum sald

shatt proportlonately to the amounts of
numbers to be indicated, a holder, an inter-
mediate driving connectlon carrled by said

holder adapted to be interposed in. engage-.
“ment with said shaft and one of the number

wheels, and..a carrying connection mounted

on said holder adapted to be engaged with -
said number wheel and the next adjacent
number wheel of lower order, said holder
and connections bemg constructed and rela-
tively arranged so that, when the holder is

-_
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75

80

actuated to bring one of said connections -

into engagement with a number wheel, the

other connectlon 18 moved out of enmgement
with- the wheel. |

12. A calculating machine compmsmg a

series of number wheels, a shaft adjacent
said wheels, means for turnmfr sald shaft

proportmnately to the amounts of the num-

bers to be indicated, a holder carrying an
intermediate drwmg connection adapted to

be interposed in engagement with said shaft

and one of the numbt,r wheels, and a second
-holder

connection ada,pted to be placed in engage-

carrying an, Intermediate driving

ment with said shaft and another number
wheel, a connection

number . wheel and an ad]acent ‘number

wheel, and means for moving said drwmﬂ‘ |

carried by said second.
membel arranged to engage said last-named

85

90
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(,onnectlons successwely into operatn e posl-

tion. |

13. A calculatmg machine compnsmﬂ a
series of number wheels, a shaft adjacent
said wheels, means for tummg said shaft
Propor tlonately to the amounts of the num-

“bers to be indicated, 4 holder carrying an
intermediate driving connection adapted to

be interposed in eno'dﬂunent with said shaft

and one of the number wheels, and a second
holder carrying an inter medmte driving con-.

105 -

110

nection adapted to be placed in engzwunent '

with said shaft and another number wheel,
a connection carried. by said second member
arranged to engage said last-named number
wheel and an fld]acent number wheel, yield-
ing means tending to hold said dri iving con-
nections out of oper ative position, and means

for moving said driving connections sucees-
sively into. operative pomtmn

14. In a calculating machine, a p]umhtv

of disks bearing each a series of nunbers and
each having a “toothed portion, a shaft hav-

Ing a plumhty of gears, holders movably
mounted adjacent the number- bearing disks,

a pinion pivoted to each of said holders, each
pinion being in mesh with one of said gears.

and adap ted to engage the toothed portmn
of one of ssud dlsks, and connectors carried
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~each arranged to engage

the toothed
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by said holders and arranged each to engage

portions of two adjacent disks.

15. In a calculating machine, a plurality
of disks bearing each a series of numbers and
each having a toothed. portion, a shaft hav-

‘Ing a plurality of gears, holders movably

mounted adjacent the number-bearing disks,
pinions pivoted each to one of said holders
1N the same plane with one of said gears and
portion of .one of said disks
and adapted to be brought in mesh there-
with, connectors carried by said holders and
arranged- each to engage portions of two

Adjacent disks, springs tending to hold said

pinions out of, and said connectors in, en-
gagement with said disks, and mechanism
for moving the pinions and connectors in

opposition to the springs.

16. In a calculating machine, a plurality
of disks bearing each a series of numbers
and each having a toothed portion, a shaft
having a plurality of gears, holders movably
mounted adjacent the number-bearing disks,
a pinion pivoted to each of said holders each
pinion being in.the same plane with one of
sald gears and the toothed portion of one of
said disks and adapted to be brought in

‘mesh therewith, connectors carried by said

holders and arranged each to engage por-
tions of two adjacent disks, means engaged
with said holders tending to hold them in
position with said pinions out of, and said
connectors 1n, engagement, and mechanism
tor moving the pinions and connectors in op-
position to said holding means. -
17. In a calculating machine, a plurality
of disks bearing each a series of numbers and
each having a toothed portion, a shaft hav-
ing a plurality- of gears, holders pivotally
mounted on said shaft, each of said holders
carrying a pinion 1n the same plane with one
of said gears and the toothed portion of one
of said disks and mounted for movement to
bring the pinion into meshing engagement
therewith, yielding means tending to retain
sald holders with their pinions disconnected
from said disks, and mechanism for moving
the holders to bring the pinions into engage-
ment with the disks. |
~ 18. Inacalculating machine,a plurality of
disks bearing each a series of numbers and
each having a toothed portion, a shaft having

~a plurality of gears, holders pivotally mount-

ed on said shaft, each of said holders carry-
ing a pinion 1n the same plane with one of
sard gears and the toothed portion.of one of

sa1d disks meshing with one of the gears,

carrying wheels mounted on said holders
two adjacent nun-

¢ ber disks and adapted to transmit motion

from one to the other. vielding means tend-
. - . . 1 y . & . . n
ing to retain said holders with their pinions |

cisconnected from said disks and the carry-
ing wheels engaged thevewith, and mech-
anism fov moving the holders to bring the

—

LI

pinions into engagement with the disks
and to move the carrying wheels out of en-
gagement therewith.

19. In combination with the carriage of a
typewriting machine, a calculating attach-
ment for typewriting machines comprising
a plurality of number-bearing disks, a shaft,
a plurality of intermediate driving con-
nections movable independently into and
out-of operative engagement with the shaft
and disks, and mechanism adapted to be
operated by the typewriter carriage for

‘placing said several connections successively

1n such operative engagement. .

20. In combination with the carriage of a
typewriting machine, a calculating attach-
ment for typewriting machines comprising
a plurality of number-bearing disks, a shaft,
a plurality of intermediate driving connec-

tions movable - independently into and out

of operative engagement with the shaft and
disks, and miechanism adapted to be oper-

ated by the typewriter carriage for placing
said. several connections successively 1n such

operative engagement, said mechanism being
tormed and arranged to permit movement of

the carriage between successive actuations of-
said 1ntermediate connections without actu-

ating the same. | | . |
- 21. In a calculating apparatus, a plural-

ity of number-bearing disks, mechanism for

turning said disks, said mechanism inelud-
ing driving connections adapted to be moved
into and out of engagement with the several
aisks, a cam shaft, and cams mounted there-
on and arranged to engage and move said
connections successively into. engagement
with saild disks. | .

22. In a calculating apparatus, a plural-
ity of number-bearing disks, a driving shaft
connected for actuation by amounts pro-
portionate to the numbers to be calculated,

8 plurality of connections equal in number

to the disks arranged for movement to com-
plete .and Interrupt an’ operative drivine
connection between the disks and shaft. a
cam shaft, and cams mounted thereon. there
being one cam arranged to engage each omne
of said connections to move the same 1nto

‘operative engagement.

23. In a calculating apparatus, a plural-
ity of number-bearing disks, a driving shaft
connected for actuation by amounts pro-
portionate to the numbers to be calenlated,
a plurality of connections equal in number
to the disks arranged. for movement to com-
plete and interrupt an operative driving
connection between the disks and shaft. a
cam shaft, and cams mounted with capabili-

ties of angular adjustment thereon, there

being one cam arranged to engage each one
of said connections to move the same info
operafive engagement.

24. in a caleulating - attachment for a

typewriting machine having a carriage, a
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plurality of number-bearing disks, a driv- |
ing -shaft connected for actuation by

amounts proportionate to the numbers to

be calculated, a plurality of connections

equal in number to the disks arranged for
movement to complete and interrupt an op-
erative driving connection between the disks
and shaft, a cam shaft, cams mounted there-

on, there being cne cam arranged to engage

each one of said connections to move the

same Into operative engagement, and means

adapted to. be carried by the carriage of the
typewriting machine to connect with and

~rotate said shaft on movement of said

carriage.

25. In a i::alculating attachment '.é,dap’éed
for connection with a typewriting machine

~having a carriage, a plurality of number-
 bearing disks, a driving shaft connected for

20

- ranged for movement to complete and 1n- |

95

actuation by amounts pmpoftion;lte to the
numbers to be calculated, a plurality of con-
nections equal in number to the disks ar-

terrupt an operative connection between the
disks and shatt, a cam shaft, cams mounted
thereon, there being one cam arranged to

' engage each one of said connections to move
- the same into operative engagement, gear-

30

ing in engagement with said shaft, and a

toothed member adapted to be carried by

- the carriage of the typewriting machine to

85

“mesh with and operate said gearing.

~ 26. In ‘combination with a typewriting
machine and the carriage thereof, a calcu-
lating attachment comprising a plurality of

number-bearing disks, a driving shaft con-

nected for actuation by amounts propor-

- tional to the numbers to be calculated, a

40

plurality of connections equal in number to

the disks arranged to be moved into and

out of operative engagement with the disks
and shaft, a cam shaft, cams mounted there-
on, there being one cam arranged to engage

“each one of sald connections to move the

45

same 1nto operative engagement, gearing in

 engagement with said shaft, and a toothed

80

09

member cohnected to and moved by said
carriage and adjustably mounted to mesh

‘with and operate said gearing.

27. A calculating machine comprising..a

plurality of manually-operated members,
~each adapted to be actuated to.cause indica-

tion of a different number, a shaft, driving

means for said shaft including an independ-

ent actuator controlled by the manually-op-
erated members and a driving and a coGper-
ating following member for each number

- to be indicated, all of said driving members

60

being arranged for a uniform amount of
travel and sald following members being of

~ different - proportions, whereby varying

65

amounts of motion corresponding to the

values "of the several numbers are given

them, and number-bearing index elements
operated by saild following members,

between said shaft and each of said

969,801

28. A calculating machine comprising 4

'plurality of manually-operated members,
each adapted to be actuated to cause indica-

tion of a different number, a shaft, driving

means for said shaft independently actu-

70

ated under the control of the manually-op- .

erated members and including a driving and
a coOperating following member for each
number to be indicated, all of said driving

members being arranged for a uniform
amount of rotary motion and said several
driving and following members being  of

different proportions, whereby varying
amounts of rotary motion corresponding to
| the values of the several numbers are given

them, and number-bearing index elements
operated by said following members.
29. A calculating apparatus comprising

75

80

number-bearing disks, manually controlled

mechanism for causing indication of the
numbers to be calculated, and mechanism
arranged to turn said number disks inde-
pendently actuated under the control of
sald manually-controlled members, said
mechanism 1ncluding drivers having all the

same amount of travel and being of differ- -
ent proportions. for turning the disks va-

riable amounts according to the numbers in-

dicated by said manually-operated members.

30. A _calculating apparatus comprising

a plurality ofs manually-operated members,

85

90

05

each agapted to be operated to cause the in-

dication of a different number, a shaft, driv-
ing means for said shaft independently ac-
tuated under the control of the manually-
operated members and- including membegrs
all having the same amount of angular
movement and of different proportions for

causing rotation of said shaft through

amounts proportionate to the numbers in-
dicated by said respective manually-con-
trolled members, number disks, and mov-
able connections adapted to be interposed
num-
ber wheels independently. @ |

31. In a calculating apparatus comprising
a plurality of members each adapted to be
manually operated to cause the indication

100
1056

110

of a different number, a shaft, and a plu-

rality of intermediate driving members in-
dependently actuated each under the con-
trol of one of said manually-operated mem-
bers to move said shaft, said driving mem-
bers all having a uniform amount of travel,
and being of varying radii constructed so
that each may produce an amount of mo-
tion in said shaft proportional to the num-
ber of its particular manually-controlied op-
erating member. |

32. In a calculating apparatus, a plu-
rality of members each adapted to be man-
ually operated to cause the indication of a

different number, a shaft, a plurality of in-

115
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termediate driving members for moving said

| shaft, and continuously-movirig members
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A

each under the control of one of sald manu- | cause the indication and ecalculation of a

ally-operated members and arranged to be
moved thereby into and out of operative
connection with one of sald mtermediate
driving members for operating the same
and thereby the shaft, the several intermedi-
ate members being proportioned to drive the
shatt through varying distances.

33. In a calculating apparatus compris-
ing a plurality of members each adapted to
be manually operated to cause the indica-
tion of a different number, a shaft, a plu-

rality of intermediate driving members,

continuously-moving devices controlled by
the manually-operated members for actuat-
g the driving members to move said shaft,
said driving members all being arranged to
move through the same angle and being of
arying radii constructed so that each may
produce an amount of motion in said shaft
proportional to the number of its particular
mamnually-controlled operating member, and
locking means operated by each of said in-
termediate driving members to engage said

5. shaft and avrest movement thereof at the
~end of the

movements of the driving mem-
hers. . |

a4, In a caleulating apparatus, a plural-
ity of members each adapted to be manu-
ally operated to cause the indication of a
different number, a shaft, a plurality of in-
termediate driving members for moving said
shatt, confinuously - moving members each
under the control of one of said manually-

operated members and arranged to be moved

thereby mto and out of operative connec-
tion with one of said intermediate driving
members for operating the same and there-
by the shaft, the several intermediate mem-
bers being proportioned to drive the shaft

through varying distances, and locking
means operated by each of satd intermedinte

driving members to engage said shaft and
arrest movement thereof at the end of the
movements of the driving members.

30. In a caleulating apparatus, nine mem-
bers each adapted to be manually operated
to cause the indication of a different num-
ber, the numbers running from one to nine,
a shaft, a plurality of intermediate driving
members for moving said shaft, and con-
tinuously-moving members each under the
control of one of said manually - operated
members and arranged to be moved therehy
into and out of operative connection wwith

one of said intermediate driving members

for operating the same and thereby the
shaft, the several intermediate members be-
Ing proportioned to drive the shaft through
varymg distances according to the numbers
indicated by the manually-operated mem-

 bers.

36. In a calculating machine, members
cach adapted to be manually operated to

separate number, the numbers running from
one to nine, a shaft, gear segments con-
nected to rotate said shaft in one direction,
said segments being of varying radii and
equal 1n number fo the aforesaid members,
intermeshing-gear segments mounted adja-

cent said first segments and varying in-
- versely in radius, and mechanism controlled

by the manually-operated members for sep-
arately driving said last-named segments.
37. In a calculating machine, members
cach adapted to be manually operated to
cause the indication and calculation of a
separate number, the numbers running from
one to nine, a shaft, intermediate driving
members equal in number to the manually-
operated members connected to turn said
shaft in one direction, continuously-driven
means normally out of engagement with
said intermediate members and adapted to
be moved into operative connection there-
with by the manually-operated members to

actuate the intermediate members and there-

by the shaft, the intermediate members in-

cluding - gear trains of varying values pro-

portioned to the numbers indicated by the
respective  manually - operated  members

65
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through which their operation is controlled,

whereby the shaft may be turned propor-
tionately to the value of the number indi-
cated by any one of the respective manually-
operated members.

38. In a calculating apparatus, a shaft,

driving means therefor including independ-
ent gear trains of varying values, a con-

100

tinuously-moving shiftable member located .

acdjacent each of said driving means, and a

plurality of manually - operated members,

cachh having a connection with one of said
continuously-moving members for shifting
the same into operative engagement with
the respective adjacent shaft-driving means,
the manually-operated members being ar-
ranged to be moved an invariable amount
for registering different numbers, and zaid
gear trains being proportioned to cause
varying amounts of motion in said shaft
corresponding to the numbers represented
by the several manually-operated members.

39. in a caleulating apparatus, a shaft,
driving means therefor including independ-
ent gear trains of varying values, a continu-
ouslty-moving shiftable member located ad-
jacent each of said driving means, a plural-
ity of manually-operated members, each
having a connection with one of said con-
tinuously-moving members for shifting the
saine 1nto operative engagement with the
respective adjacent shaft-driving members
and each of said conmnections including an
arresting device arvanged to engage and
hold a portion of the shaft-driving means

' engaged by 1ts respective continuously-moy-
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ing member until the manually operated ] pawl-connected arms. at the conclusion of

means has been returned to inoperative po-
sitlon. B
40. In a calculating apparatus, a shaif,

toothed segments of varying lengths loosely |

mounted thereon, a one-way acting driving

connection between each of sald segments

and the shaft, a second shaft parallel to the

first shaft, levers loosely mounted thereon,

each lever having a toothed arm engaged

- with one of the segments, the said lever arms

being of lengths varying inversely to the
lengths of the segments, a plurality of manu-

“ally-operated members adapted to be actu-

15

ated by an invariable amount to cause the

- registration of different numbers, and mech-

20

anism controlled by said manually-operated

members for moving said levers equal
amounts to cause variable amounts of rota-

tion of said first shaft. o
41, In a calculating apparatus, a shait,

~ toothed segments of varying lengths loosely

25

mounted thereon, a one-way acting driving

connection between each of said segments
and the shaft, a second shaft parallel to the

~ first shaft, levers loosely mounted thereon,

30

35

members for moving

each lever having a toothed arm engaged

with one of the segments, the said lever arms
being of lengths varying inversely to the

lengths of the segments, a plurality of manu-
ally-operated members adapted to be actu-
ated by an invariable amount to cause the
registration of different numbers, mechan-
ism controlled by said manually-operated

~ amounts to cause variable amounts of ro-
- tation of said first shaft, a ratchet mounted

40

on said first shaft, a pawl mounted adjacent

“the ratchet, a plurality 6f arms connected

to said pawl, and means connected to each

- of said segments arranged to engage one of

45

50
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sald pawl-connected arms at the conclusion

of the driving movements of the respective

segments to lock the pawl with said ratchet.

.42, In a calculating apparatus, a shaft,
toothed segments of varying lengths loosely
- mounted therecon, a one-way acting driving |
connection between each of said segments
and the shaft, a second shaft parallel to the

first shaft, levers loosely mounted thereon,

each lever having a toothed arm engaged
with one of the segments, the said lever arms
being of lengths varying inversely to the
radial lengths of the segments, a plurality

of manually-operated members adapted to

 be actuated by an invariable amount to cause

60

65

the registration of different numbers, mech-

anism controlled by said manually-operated
members for moving said
amounts to cause variable amounts of rota-

tion of said first shaft, a ratchet mounted on

said first shaft, a pawl mounted adjacent the
ratchet, a plurality of arms connected to

said pawl, means connected to each of said |
segments arranged to engage one of said

sald levers equal

levers equal

the driving movements of the respective
seoments to lock the pawl with said ratchet,
and means connected to said first shaft to
resist reverse movement thereof. .

- 43. In a calculating apparatus, a continu-

ously-rotatable shaft, disks having a rota-
- table and longitudinally - slidable engage-

ment therewith, pivoted levers, one being
adjacent each disk, pins projecting from the
disks toward the respective levers and nor-
mally out of engagement therewith, later-
ally-movable members engaged with said
disks, a stop and a locking device carried
by .each of sald members, a plurality of
manually-operated members each connected
to one of said laterally-movable members

and constructed to shift the same laterally
when operated and thereby move the stop

and locking device carried thereby and one

70
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of the disks and its pins into position to

engage portions of one of said levers.
44, In a calculating machine, a plurality
of levers adapted to be manually operated

for causing the indication of different num-

90

bers, laterally-inclined cam ~members con-

nected to said levers, laterally-movable driv-

1ne means engaced with said cam members, -
agin) b

and calculating mechanism adjacent said

driving means and normally out of connec-

tion therewith, said driving means being ar-
ranged to be moved laterally into engage-

‘ment with said calculating mechanism upon

actuation of the levers. - _
- 45. In combination with the number keys

‘and carriage shift mechanism of a typewrit-

ing machine, a calculating attachment for
typewriting machines comprising calculat-

08

100

ing mechanism, links adapted to be oper:

atively connected to said number keys and

| detachably engaged with portions of the cal-

culating mechanism, and means adapted to

105

‘be connected to the shift mechanism of the -

typewriting machine and operated thereby _

for disengaging the links from the calcu- !
lating mechanism. . -~ .

110

46. In combination with the number

keys of a typewriting. machine, a cal-~

culating attachment for typewriting ma-

‘chines comprising .calculating mechanism
‘having - controlling levers, each of said

controlling levers provided “with a later-
ally-extending - engaging ' portion, a plu-

rality of links each: having at one end an
operative connection with one of said num- -
‘ber keys and at its other end a notch adapt-

ed to engage said laterally-extending por-
tion of one of saild controlhing levers, and a.
disengaging device for said links compris-

“ing a bar extending under the links, and a
“holder therefor movable to raise the bar so
~as to engage the links and Iift their notched

ends out of connection with the levers.

115 °
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47. In combination with the numbér -

keys, carriage, and carriage-shift mechan--
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“extending engaging portion, a plurality of

means for carryin

sald carrying means being movable to and
and actuators  for |

969,801

1Ism of a typewriting machine, a caley-
lating attachment for typewriting ma-
chines comprising calculating mechanism
having controlling levers, each-of said con.
trolling levers provided with = laterally-
links each having at one end an operative
connection adapted to be engaged with one
of the number keys and at its other end a
notch adapted to engage said laterally-
extending portion of one of said controlling
levers, a disengaging device for said Jinks
arranged to engage the links and: lift their
notched ends out of connection with the le-
vers, and an operating connection for said
device adapted to-be engaged with-the car-
riage shift mechanism. I
48, A calculating' machine having a plu-
rality of number-bearing wheels, a shaft on
which said “wheels are freely mounted,
means for carrying from one wheel fo an-
other, means for actuating each of the
wheels independently and means for rotat-
ing said shaft in the same direction as that
of a wheel whenever a wheel is actuated. -
- 49. A caleulating machine having a plu-
rality of number-bearing wheels, a shaft on
which said wheels are freely mouynted,
from one wheel to an-
other, and means or rotating said shaft in
the same direction as, and at a higher- speed
than, the direction of ‘movement of ‘any
number wheel when the latter js actuated.

50. In a calculating apparatus, a train of
movable computing indicators including
means for carrying from one to another,

from carrying position, i
said indicators movable simultaneously with

|

“cator,

sald carrying means from and to actuating
position. | | - N

51. In a cal

movable computing
means for .carrying fi .
-and an individual actuator for each indi- .
sa1d carrying means
being relatively movable to

Ing position,

cators relatively | |
therewith from and toward actuatino

1S

culating apparatus, a train of
indicators  inel uding
from one to another,

and 1ndicators
and from carry-
sald actuators and indi-
movable simultaneously
Po-

and

=

sition, whereby the carrying connections he-

tween the indicators

the actuating

18 mada.

may be broken when
connection with one of them

2. In a calculating apparatus, a tiain of

movable computing
combined carrying devices and

indicators mecluding

locks Dbe-

tween said indicators, separate actuators
tor the several indicators and means where-

by the conneetion: between the

may be made

actuators

and at the same time that be-

tween the indicators and combined ecarry-

ing devices an

95, In a caleulating
rality of members,
to cause indication

d locks may be broken.

apparatus, a plu-
each actuable manually
of numbers .a shaft, a

plurality of intermediate driving connee-

tions for moving said

portional to t

shatt distances pro-

he

and drivers adjacent, but out of contact

with the driving

connections there being

one driver for each of said connections, one

In testimon

signature, in presence of two

Witnesses:

of 'said connections being brought into re-
lation- for actuation by one of the drivers
whenever a manual member is actuated.

numbers to be calculated,

Lo v
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Yy whereof I have affixed my -

wiltnesses,

EDWARD H. PALMER.

C. K. Brown,
A. C. Rarrean.
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