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UNITED STATES

PATENT OFFICE.

FERDINAND J. TILLMAN, OF ST. LOUIS, MISSOURL.

CALCULATING 'ATTACHMENT FOE TYPE-WRITING nonnms.

No. 913,859.

Specification of Letters Patent.

Application filed July 8, 1907. Serial No. 382,786." )

T'o all whom it may concern:

‘Be it known that I, FerpiNanD J. Tior-
MAN, a citizen of the United States of Amer-
ica, residing in the city of St. Louis and State
of Missouri, have invented certain new and
useful Improvements in Calculating Attach-
‘ments for Type-Writing Machines, of which
the following is a full, clear, and exact de-
seription, reference being had to the accom-
panying drawings, forming part ‘of this
specification. o :

My invention relates to a calculating at-
tachment for use in connection with a type-
writing machine, the invention having for
its object to provide an attachment of this
character which may be associated with va-
rious types of typewriters and in which the
actuating means of the registering mechan-
ism is controlled through the medium of the
platen carriage of the typewriting machine.

The invention has also for its object to
provide in an attachment of this character
mechanism whereby addition, multiplica-
tion and subtraction may be carried out in a
simple manner and in the use of which such
work as the making out of bills and invoices
into which the various forms of calculation
specified may be readily carried-out.

Another object is to produce an attach-|.

ment of the character named that is con-
trolled by the ordinary keys and key levers
of a typewriting machine, thereby dispens-
ing with complicated mechanism for this

" purpose.

35

40

igure 1 is a top or plan view of a type-
writing machine and my sattachment asso-

-ciated therewith, the main part of the platen

carriage of the typewriting machine being
omitted. Fig. ILis a view partly in vertical
longitudinal section’ and partly in elevation

of the typewriting machine and my attach-
ment. Fig. IIT is a vertical transverse sec-

 tion taken on line TIT—IIT, Fig. IT and look-

45

CFig. V 18
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55

ing toward the rear end of the typewriting
machine’and attachment. Fig. IV is arear
elevation of the ealculating mechanism with
the casing shown partly in vertical section.
a- vertical longitudinal section
taken on line V—V, Fig. IV. Fig. VI is a
plan view of the rear portion of one section
of the multiplying mechanism. Fig. VI* is
a vertical section taken on line VI*—VI?,
Fig. VI. Fig. VILis a plan view of the mul-
tiplying mechanism at the opposite side of -
the machine from that at which the mech-

anism illustrated in Fig. VI islocated. Fig.

ing mechanism, members by which the reg-
istering mechanism ‘is operated and part of

'the multiplying mechanism key levers.

Tig. IX is a side elevation of the mechanism
shown in Fig. VIIL. Fig. X is a front eleva-
tion- of ‘the part of the registerin mechan-
ism shown m Figs. VIII and IX with the
casing illustrated in_vertical section taken
on line X—X, Fig. IX. Fig. X1 is a trans-
verse section taken on line XI—XI, Fig. I

‘through the registering mechanism, a por-

tion of the registering wheels being shown
in full lines and the remainder of said wheels

Patented March 2, 1908.
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being shown in dotted lines. Fig. XIlisan =

enlarged cross section taken on line XII—
XI1, through one of the numeral wheels and
the shaft on which the series of said wheels
is mounted. Fig. XIII is a cross section
taken on line XIIT—XIII, Fig. XII through
three of the numeral wheels.  Fig. XIVisan
enlarged vertical transverse section taken on

line XITV—XIV, Fig. V. Fig. XV is a per-

“spective view of one of the numeral key bars

of the typewriting machine, a key lever hav-
ing connection with said bar and the members
by which the power members of the calcu-
lating attachment are controlled. :

. In the accompanying drawings the char-
acters to be herein after used will indicate

similar parts in the various views in which

tley appear.
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The typewriting mach@'né.——The typewrit- S

ing machine with which I associate my at-

90"

tachment may be one of any ordinary type .

in which a platen carriage is employed and

inasmuch as my invention does not apper-.
"tain to the construction of the typewriting-

machine that is to be used, except as to

“certain members in-the machine that eco-

operate with the mechanism of my attaeh-
ment, I will not deseribe the general con-
struction of any typewriting machine but
confine myself in the following description to

the details that are necessary for an under- -

standing of tHe operation of the typewriting
machine and my attachment in conjunction
therewith. The typewriting machine eon-
tains the usual key board and key levers, the
latter of which are connécted to type bars in
order that writing operations may be carried
on. The key board also contains a full com-
plement of numeral keys 1 which are mount-
od upon numeral key levers 2, the rear ends
of W%ich have pivotal connection with the
frame of the typewriting machine and whieh
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are spring supported in a manner common to
the support of key levers in the ordinary
typewriter. These key levers are illus-
trated in Iligs, 1 to I inclusive and Figs. 1X
and XV, in which latter view one of the key
levers is shown individually.  Each numeral
key lever 2 has united toit a connecting rod
3, see Iig. XV, that leads to a numeral type
bar 4 bearing a numeral type col‘res?mulillg
to that on the key of the numeral key bar
joined to the particular type bar.

5 1s a platen carriage inwhich is mounted
the platen 6 that serves as a backing for the
type of the type bars of the machine wlen
they are operated to print upon a sheet of
paper mounted in the carriage in the usual
manner. The platen carriage is designed
to be operated in one direction from a suit-
able source of power, such as a Spring as
usual in typewriting machines and its move-
ment in such direction is controlled by suit-
able means, such as ratchet mechanism,
whereby the carriage is caused to partake of
a step by step travel.

The regisiering mechanism.—This mech-
anism is located at the front end of my at-
tachment and confined within the housing
7, see Figs. I, 11 and VIII to XI inclusive,
that contains a sight opening 8 through
which the numerals upon the numeral wheels
of the registering mechanism may be viewed.

9 and 9’ designate sections of a numeral
wheel shaft that are supported in the hous-
ing 7 and the inner end of one of which is
stepped into the inner end of the other, as
seen in-Figs, X1 to XIIT inclusive, the see-
tion 9 being rotatably mounted and the see-

tion 9" being preferably rigidly mounted..

The shaft section 9 bears a knob 10 located
exterior of the housing 7 by which the sec-
tion may be rotated for a purpose to be here-
inafter mentioned and
with a detent 11 adapted to engage a stop 12

rojecting from the adjacent end of the
housing.

13 are numeral wheels loosely mounted
upon the shaft section 9 and 13’ are numeral
wheels loosely mounted upon the shalt sec-
tion 9. These wheels are arranged in suc-
cession upon the two sections of the shaft
and each wheel is provided with a peripheral
ilange whereby the wheel is rendered a cham-
bered one in order that it may receive certain

arts of the registering mechanism to be set
forth. At the interior of the - eripheral
flange of each of the numeral Whee?s 1313 is
alug 14. At the side of each numeral wheel
opposite to that which bears the flange just
mentioned and rigidly associated with the
wheel is a gear wheel 15.

16 is o shaft extending parallel with the
numeral wheel shaft and upon which are
loasely mounted transmission gear wheels 17
that mesh with the gear wheels 15 of the nu-
meral wheels and are adapted to be driven

the knob is provided.

918,859

to impart rotation to the numeral wheels by
means to be deseribed.  Each numeral wheel
also has -rigidly associated with it a pinion
18 that forms a part of the transfer or car-
rying means.

19 are pinion supporting arms rigidly se-
cured to the numeral wheel shaft and in‘cach
of which is journaled a primary or outer
transfer pinion 20 and a supplemental or
inmer transfer pinion 21, the former hetug
arranged i mesh with the latter, while the
latter is arranged in mesh with the transfer
piuion 18 that is carried by the adjolning
numeral wheel.  The transfer pinion 20 is so
arranged that a tooth of said pinion will
always oceupy a position to be struck by the
lug 14 of an-adjacent numeral wheel, when
sald wheel is rotated, and irrespective of the
direction of its rotation, wherehy the pinion
is rotated a distance corresponding to the
space between two of its teeth.  The moticn
thus transmitted from a numeral wheel of
one denomination causes a transler from said
numeral wheel to the next adjacent numeral
wheel of another denomination, due to the
primary transfer pinion actng in its turn o
rotate the sccondary transfer pinion 21 and
sald sccondary transfer pinion acting to
rotate the transfer pinion 18 tlat is rividly
associated with the numeral wheel of the
second denomination.

The transfer-parts just descrilued provide
for transfer from one to another of hoth of
the sets of numeral wheels 13 and 13" irre-
spective of whether or not the shaft scetion
on which the wheels are mounted remains
stationary or is susceptible of rotation.
The shaft section 9 on which the numeral
wheels 13 are mounted is rotatably mounted,
however, in order that the numeral wheels
13 may be rotated independent of the nu-
meral wheels 13" for the purpose of reset-
ting them to .zero after they have been
utilized in caleulations involving addition
and multiplication. To this end I provide
pawls 22 carried by the arms 19 that are
fixed to the shaft seetion 9 and which pawls
revolve around said shaft section when it is
rotated through the medium of its knob 10.
Each pawl 22 is adapted to engage the lug
14 of the numural wheel 13 adjacent thereto
and which, when: the shaft section 9 is ro-
tated, is carried by the arm to which it is
aflixed, thereby causing the pawl to rotate
the numeral wheel 13.  Each pawl acts, as
stated, upon a particular numeral wheel 13
and as a 1'esullt, the numeral wheels are
rotated by the pawls until all of the lugs 14
of the wheels 13 are brought into alinement
and the zero signs are caused to appear col-
lectively through the sight opeuing in the
registering mechanism housing.

- Immediately above the bLottom of the
registering mechanism housing are a pair

of guide rods 23, see Figs. 1T and VIII to X

S50

90

95

100

105

110

120

125

1an



10

30

35

40

45

50

60

65

613,859

inclusive. 24 is a carriage that is slidably
mounted upon said guide rods and is adapted
to be moved longitudinally in the registering
mechanism housing or transversely of the
typewriting machine. The carriage bears
o pointer 24° that extends to the top of the
housing 7 and is adapted to traverse the
serios of numeral wheels in view through the
sight opening 8 in said housing.’ :

b5 is a non-circular shaft, the ends of
which are jouwrnaled in suitable supports,
sucl as posts 26, within the housing 7 and
1yy which said shaft is upheld at an elevation
above the guide rods and parallel with said
rods.  The shaft 25 has fixed to it at one end
a bevel gear wheel 27 t0 which power is
applied in a manner o be explained for the
purpose of rotating said shaft. _

28 is o driving wheel slidably fitted to the
shaft 25 to permit of its being moved longl-
tudinally on the shaft but the hore of which
wheel is shaped to correspond to the shaft
to prevent rotation of the wheel independent
of the shaft. The driving wheel 28 is strac-
dled by the carriage 24 that serves as an
engagirg member for said wheel to shift it
upon .its shaft. The driving wheel 28 is
adapted to be brought into mesh with either
of the transmission gear wheels 17 that en-
gage the pureral wheels 13, 13’ whereby,
Shen the shaft 25 and the driving wheel are
rotated the numeral wheel placed in gear
with the driving wheel will be rotated to &
degree corresponding to that of the driving
wheel and a numeral upon the periphery of
the particular numeral wheel which' it is
desired to bring into view will appear
through the sight opening in the registering
mechanism housing. ' , '

The numeral wheels 13’ upon the fixed
haft section 9’ areintended more particularly
for use in calculations involving subtraction.
None of these wheels has associated with it &
pawl 22 such as are associated with the nu-
meral wheels 13 and which are utilized for re-
trograde rotation of the wheels 13 when the
shaft 9 is rotated. The wheels 13’ may
therefore be rotated in either direction by
the driving wheels 28 and are consequently
susceptible of employment in subtraction
ealculations as well as in addition and mul-
tiplication calculations. To restore the nu-
mersal wheels 13’ to zero it is necessary to ac-

tuate these wheels individually by imparting -

rotation to the driving wheel 28.in engage-
ment with the numeral wheels, and through
the medium of the numeral key mechanism

and power mechanism to be hereinafter de--

scribed. BN
Mechanism for shifting the carriage of the
registering mechanism.—To provide for ‘the
carriage 24 of the registering mechanism be-
ing shifted from one transmission gear wheel
17 to the next succeeding wheel 17 in a step
by step manner throughout the extent of the

“wheel fixed to the Tower end

‘which is fixed a

‘comprises a drum having &

registering mechanism according to the step
by step movement of the typewriter.platen
carriage 1 employ the following parts: 29 is
an endless chain that is united to the platen
carriage of the typewriter by an afm 5’ that
extends rearwardly from. said carriage as
seen in Wigs. Tand IL.  The chain 29 is fitted
to an idler 30 at one side of my attachment
ond it is mounted on a wheel 31 that is as-
sociated with a bevel gear wheel 32 upon &
<haft mounted at the side of the attachment
opposite to that at which the idler,38 is
mounted. The bevel pinion 32 cobperates
with a bevel pinion 33 that is fixed to a ver-
tical shaft 34 journaled in a post 35 at its
upper end which also serves as a journal
member for the shaft of the wheel 31 and
bevel gear wheel 32. The lower end of the
shaft 34 is journaled in a post 36 projecting
upwardly from the base of the frame of the
attachment, see Fig. 1. 37 is a bevel gear
of the shaft 34.
38 is a horizontal shaft journaled at its vear
end in the post 36 and to the rear end of
bevel pinion 39 that meshes
with -the wheel 37 of the shaft 34. The
shaft 38 extends forwardly
mechanism of the attachment and is jour-
naled near its forward end in a post 40 le-
cated at the rear of the registering mechan-
ism housing.” Upon the torward end of said
chaft is a toothed wheel 41. 42 is an endless
chain that is operably mounted on the wheel
41 of the shaft 38 and which extends to the
opposite end of the registering mechanism
and passes around an idler by which it is sup-
orted at said end. The chain 42 is con-
nected to the driving whee] carriage 24 of the
registering mechanism, by an arm 24" ex-
tending from said carriage, &s seen in Higs.
II, VIII and IX, whereby any movement
imparted to said chain is imparted in a cor-
responding degree to said carriage, and 1t 18
to
degree similar to the type-writer platen car-
riage from which motion is transmitted to
the registering mechanism carriage through
the medium of the nechanism previously
described. - :

The main power mechanism.—43 _desig-
nates the motor of my celeulating attach-
ment, see Fig. IV, which is located in the rear
portion of the attachment. This ‘motor
power spring 1n-
terior thereof by which said drum is rotated
when the spring is placed under tension by
winding it to store power therein similarly to
the main spring of a clock or other time
piece. :

44 is a power wheel, sec Figs. IV and V,
that is associated with the motor and oper-
ated thereby.

4% is a main power shaft that is rotatably

mounted in suitable bearings in the frame of
the calculating attachment and has . fixed

8

to the registering.
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thereto a pinion 46 arranged in mesh with
the power wheel 44 and adapted to be driven
thereby under the influence of the motor to
rotate the power shaft. The power shaft
also has rigidly mounted upon it, near one

Side of the dttachment, a master wheel 47
and near the other side of the attachment a
master wheel 48.

49 is a non-circular shaft journaled in the

frame of the attachment and having an ex-
tension 50 that projects through the frame
at one of its sides and has fixed to it a bevel
wheel 51, see Figs. II, VI and VIa.

52isap
and non-rotatably mounted upon the non-
circular shaft 49 and adapted to be moved
into and out of mesh with an intermediate
transmission pinion 53 suitably supported
and arranged in mesh with the master wheel
47, as seen in Fig. IV. '

54 is a pinion slidably and non-rotatably
mounted upon the non-circular shaft 49 near
the side of the attachment opposite that af
which the-pinion 52 is located.

The pinions 52 and 54 are spaced apart by
an elongated gear sleeve 55 that hags utility
in conjunction with the multiplying mech-
anism of my attachment to Le hereinafter
described and to which no further reference
will at present be made.
adapted to be brought into codperation with
the master wheel 48 through the medium of
an upper transmission pinion 56 that meshes
with said master wheel and a lower reversing
transmission pinion 57 arranged to receive
the pinion 54. The pinions 52 and 54 are
shifted upon the shaft 49 through the me-
dium of 2 shifter yoke 58 slidably fitted to
the shaft and engaging said pinions, the yoke
being operated in a manner tc be hereinaftor
explained. It may be noted at this poinf
that there being bBut a single intermediate
transmission pinion 53 interposed hbetween
the master wheel 47 and the pirion 52, the
shaft 49 is caused to rotate by said master
wheel in one direction, whereas, there being
two intermediate transmission- wheels be-
tween the master wheel 48 and the pinion 54
when said pinion 54 is in mesh with the low-
ermost of said transmission pinions, the
shaft 49 is rotated reversely to the direction
In which it is rotated by the pinion 52,

59 Is a power transmission shaft that is
mounted in suitakle bearings and which ex-
tends forwardly from the end of the exten-
sion 50 of the shaft 49 to the registering

" mechanism. This shaft bears at its rear end

- a bevel gear wheel 60 that meshes with the’

60

65

bevel gear wheel 51 on the shaft exténsion 50
and it has fixed to it at its forward end a
bevel gear wheel 61, see Figs. II, VI, VI* and
VIII to X inclusive. The last named bevel
gear wheel meshes with the bevel gear wheel
27 fixed to the non-circular shaft 25 of the
registering mechanism. '

ower transmission pinion slidably-

The pinion 54 is-

1

918,859

It will be seen from the foregoing descrip-
tion that when the pinion 52 is in gear with
the master wheel 47 power is trahsmitted
from said master wheel to the shaft 49, then
to the shaft 59 and to the shaft 25 bearing
the driving wheel 28, whereby said driving
wheel, when in mesh with either of the trans.
mission gear wheels 17 of
mechanism, causes said transmission gear
wheel to impart rotation to the correspond-
ing numeral wheel 13, the numeral wheel be-
ing at such time moved in a forward direc
tion relative to the numerals thereon. When
the pinion 52 is thrown out of gear with the
master wheel 47 and the pinion 54 is thrown
into gear with the master wheel 48, the
meclianism just described that leads to the

i registering mechanism is operated reversely

relative to the operation that has just been
described and as a consequence, the numeral
wheel that is being operated is rotated back-
wardly relative to the numerals thereon. In
the operation of the numeral wheels in the
direction first stated through the medium of
the master wheel 47 and the gearing associ-
ated with it, including the pinion 52, addi-
tion is performed on the numeral wheels;
whereas, when the pinion 52 is shifted out of

~mesh with the master wheel 47 and the pin-
ion 54 is thrown into mesh with the master 9

wheel 48, thereby putting the last named

-master wheel instead of the first named into

position for

codperation with the shaft 49,
the numeral wheels are rotated reversely rel-
ative to the direction of their movement in
the first instance and subtraction instead of
addition is performed upon the numeral

wheels. = In both the adding and subtracting

calculations carrying action from numers]
wheel to numeral wheel is accomplished
through the medium of the lugs 14 of the nu-
meral wheels that engage the outer transfer
pinions 20 mounted in the shaft carried arms
19 and from which transfer pinions motion is

‘transmitted through the inner transfer pin-

1ons 21 and therefrom to the numeral wheel
pinions 18. In this connection attention. is
drawn to the fact that there are no pawls 22
carried by the arms 19 on the shaft section 9/
and that therefore the numeral wheels 13 on
this shaft section may be rotated in either g
forward or a backward direction during car-
rying action.

© Numeral key mechanism Jor controlling the
power and registering mechanism.—Each nu-
meral key lever has attached to it at a point
rearward from the attachment of the type

‘bar connecting rod 3 a vertical connecting

rod 62 that is provided at its upper end with
a hook 63, see Figs. V, VI, VII and XV.

64 is a horizontal rock bar extending trans-
versely of the attachment and through a
rearwardly extending flange 65 of which all
of the connecting rods 62 extend loosely, the
said rock bar having an office to perform in

the registering
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connection with said rods that will be here-

- inafter mentioned. :

10

15

66 is one of a series of pull levers that are

_pivotally mounted at their rear ends at 67,

see Fig. V, and which are normally supported
by lift springs 68. This pull lever is pro-

vided at its forward end with a stud 69 to |
- which the hook at the upper end of the con-

necting rod 62 is loosely fitteds  Intermedi-
ate of the ends of the pull lever is a stud 70.

71 is a vertical connecting rod that is pro-.

vided at its lower end with a hook 72 loosely
fitted to the stud 70 and which passes be-

neath said stud.’ :
73 is a rock bar extending transversely of

~ the attachment and having its ends suitably

20

26

30

. 35

journaled in the frame of the attachment,
the said bar being provided with a rear-
wardly extending flange 74 through which
all of the connecting rods 71 complementary

to the variousnumeral key levers passloosely

in order that said rods may operate verti-
cally in said flange. * The rock bar 73 has a
function that will be hereinafter specified.

At each side of the attachment is a hanger
arm 75 supported by a rod 76 that extends
transverse})y of the attachment, the said
arms being normally held rearwardly and in
retracted osit.ion‘g retractile springs 77,
see Figs. IV, V, dng VI. . One of the said
hanger arms is provided at its rear edge with
a shoulder 78. T - :

79 is a pivot rod mounted in the lower
ends of the hanger arms 75 and extending
transversely of the attachment.

80 are pallets loosely mounted interme-

* diate of their ends upon the pivot rod 79 and

‘each comprising an arm extending forwardly

~ from said rod and an arm extending rear-

40

wardly from said rod. The forward arm of
each pallet has connected to it a connecting

" rod 71 corresEonding' to a particular numeral

- key lever, w

- - downwardly and its rear end being moved
positions in which they"

‘50

)

55

; _whereby, when said key lever is
operated the particular pallet will be rocked
vertically, its forward end being moved

upwardly from the
are seen in Fig. V.
81 is a supporting rod mounted in the
frame of the attachment and extending
transversely thereof at.a point in front of
the forward ends of the pallets 80. ’
o582 is a rock bar located beneath the for-
ward arms of all of the pallets and which
is connected to the supporting rod 81 by ver-
tical arms 83, one of which has connected to

- it-a lift or retractile spring 84, see Fig. V.

60

65

In the arm of the rock shaft 82 that is located
at the side of the attachment containing the
master wheel 47 is a trip bolt 85 provided
with a beveled point and backed by a spring

86 which normally holds the bolt projected

rearwardly from the arm. ,
87 is a trigger pivotally mounted at'88
intermediate of its ends, and which is nor-

mally held in a horizontal position against

8.

a surmounting stop 89 by a spring 90 so -

that the trip bolt 85 -will normally rest
against the forward end of said trigger to be
in positiony to impart a downward move-
ment to the forward end of the trigger when
the rock bar 82 is moved downwardly and
an upward movement to the rear arm of
the trigger at such time. In the rear arm
of the trigger is a notch 91. o

92 is a trip lever that is pivotally sup-
ported at 23 immediately back of the trigger
87 and which is provided with a nose at 1its
upper end that is normally seated in the
notch of said trigger,” being maintained in
such position under the influence of a spring

70

75

80

94 that is connected to the trip lever beneath

its point of pivotal support.

95 is a dog pivotally mounted at 96 and
having a point 97 that is normally in engage-
ment with one of the teeth of the master
wheel 47. The forward arm of this dog is
provided with a cam face 98 against which
the lower end of the trip lever 92 is adapted
to ride when moved in the manner to be ex-
plained for the purpose of disengaging the
point of the dog from said master wheel.

85

30

99 is a pull lever that is pivotally mounted .

at 100 and located in front of the adjacent
hanger arm 75. The pull lever 99 is united
to the dog 95 by a rod 101 which serves to
move said lever in 4 rearward direction when

95

the dog is moved to_disengage it from the _

master wheel 47. A
102 is a 'cross rod mounted in the frame of

‘the attachment and which serves as a pivotal

support for a pair of rocker bars 103, one of
which is located at the side of the attach-
ment - containing the master wheel 47 and the
othér parts just previously described: The

oint of the forward arm of the rocker bar
just mentioned normally occupies a position
that causes it to engage the shoulder 78 of the
hanger arm 75 seen in TFig. V, whereby the
forward arm of said bar is held in a lowered
position.

104 is a pull spring that is connected to the
rear arm of the rocker bar 103 and which acts
to elevate the forward arm of the bar when
the hanger arm 75 is moved forwardly, there-
by releasing the rocker from restraint as will
hereinafter more-fully appear.

105 is a shaft, the ends of which are jour—'

naled in the two rocker bars 103 to rotate
therein. Upon this shaft is a governor bar-
rel 106 that is of a length equal to or greater
than the space occupied transversely of the
attachment by the pallets 80. - The governor
barrel bears at its periphery a series of trip
pins 107 that are stepped in a spiral manner
partially around the barrel and are so dis-
posed relative to the pallets 80, that when
the rear arm of either of said pallets is ele-
vated, the extremity of said arm will lie in

the path of travel of a particular trip pin that
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will cobperate with the particular pallet op-
posing it.

108 is a governor wheel that is fixed to the
shaft 105 which carries the governor barrel
106. This governor wheel is normally ar-
ranged in mesh with the master wheel 47
when the parts are in readiness for calcula-
tion, but 1s adapted to be withdrawn from
said master wheel upon the raising of the for-
ward rocker arms 103 in which the shaft 105
is journaled.

109 is a retracting arm fixed to the shaft
105 and which is connected to the forward
arm of the rocker bar 103 adjacent thereto
by a retracting spring 110.

111 is o lever arm pivoted at 112 to the
frame of the attachment adjacent to the
shaft retracting arm 109 and which is united
to the rear arm of the adjacent rocker bar
103 by a connecting rod 113.

The operation of the controlling mech-
anism is as follows: Whenever a numeral
key lever 2 is actuated the corresponding
pull lever 66 to which the key lever is con-
nected is moved downwardly and, as a conse-
quence of the attachment of said pull lever
to the corresponding pallet 80, said pallet is
rocked vertically to throw its rear arm into a
position in front of the opposing trip pin
upon the governor barrel. The forward arm
of the pallet moves downwardly and as it so
moves acts upon the rock bar 82 to carry it
downwardly and cause its trip bolt 85 to
exert pressure against-the trigger 87 and
throw the rear end of said trigger upwardly.
Due to the movement of the trigger just
stated, the trip lever 92 is released and the
spring 94 attached thereto draws said trip
lever rearwardly and the lower end of said
lever, by riding against the cam face 98 of
the dog 95, acts to so move the dog that its
point is withdrawn from engagement with
the master wheel 47, thereby freeing said
master wheel and causing the pull lever 99
to be moved rearwardly to the adjacent
hanger arm 75. It should be here stated
that the several trip pins upon the governor
barrel 106 are so disposed upon said barrel
relative to the rear ends of the pallets 80 that
said barrel may partake of a predetermined
partial rotation Eefore the trip pin engages
the pallet that opposes it. There is an in-
dividval trip pin for each numeral key lever
in the typewriting machine and the trip pin
corresponding to each numeral key lever
and the pallet connected to said lever is dis-
posed upon the governor barrel in a position
that will permit of the governor barrel rotat-
ing to a degree that will allow the governor
wheel 108 and the master wheel 47 to rotate
i mesh with each other to an extent to
cause said master wheel to operate the
registering mechanism of the attachment

‘almost the proper amount for the calculation
to be made before the pe-ticular tiip pin of
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the governor harrel acts upon the opposing
pallet 80. For the purpose of illustration it
will be assummed that it is desired to add the
numeral “3” upon any one of the numeral
wheels of the registering mechanism that is
in registration with the driving wheel 28 of
sald mechanism. When the master wheel
47 is freed by the disengagement of the dog
95 therefrom in the manner explained and
the rear end of the pallet 80 corresponding
te the numeral 37 key lever is elevated, the
master wheel partakes of a degree of rotation
sufficient to turn the governor wheel 108 in
mesh therewith and the governor barrel in
the direction indicated by the arrows, Fig. V.
The master wheel and governor wheel will
rotate the distance of six teeth of each wheel,
or two teeth for each unit and upon this de-
grec of rotation of the governor wheel taking
place and during the engagement of the last
teeth the proper trip pin will engage the op-
posing pallet 80 and force said pallet for-
wardly a distance sufficient to allow said
wheels to rotate the distance of another tooth
of each wheel, thereby completing the nec-
essary degree of movement of the master
wheel to permit of its actuating the register-
ing mechanism to the desired degree and
cause the calculation to appear upon the nu-
meral wheel. The key lever that has been
operated is held depressed during the opera-
tion of the parts as just described, in order
that the corresponding pallet will be main-
tained in such position as to be struck by the
approaching trip pin 107. In the forward
movement of the pallet as just stated, the
hanger arm 75 illustrated in Fig. V is moved
forwardly, due to the pallet pivot shaft being
mounted 1n said arm and said hanger arm is
caused to act upon the pull lever 99 with the
result of moving said lever forwardly and
causing it to return the dog 95 inte engage-
ment with the master wheel 47 and prevent
its further movement. The degree of for-
ward movement of the hanger arm 75 just
mentioned is sufficient to draw the shoulder
78 of the hanger arm from engagement with
the point of the adjacent rocker bar 103, and
the forward arm of said har together with the
forward arm of the mating rocker bar at the
opposite side of the attachment is thrown
upwardly by the action of the pull spring 104
connected to said rocker bar.  Upon the up-
ward movement of the forward arms of said

| rocker bars the governor wheel 108 is with-

drawn from mesh with the master wheel 47
for the purpose of permitting the governor
barrel to be returned’to its normal position
in order that its trip pins will be properly
disposed as before relative to the pallets 80.
The retracting spring 110 then operates to
return the governor barrel, due to its connec-
tion with the retracting arm 109. This re-
tracting spring is of greater power than the
pull spring 104 connected to the rear arra of
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the rocker bar 103, and it has the utility in
addition to that just recited, of causing said
retracting arm to operate upon the pull lever
111, whereby said pull lever is caused to ex-
5 ert a pull upon the connecting rod 113 and
- act through said connecting rod to elevate
- the rear arm of the rocker bar and lower the
forward arm of the bar with the result of
carrying the point of said bar back into en-
gagement with the shoulder 78 of the hanger
arm 75 and the governor wheel back into
/mesh with the master wheel. . The parts are
thus returned to their normal positions
_ready for the next calculating operation.
To provide for the operation of the shifter
yoke 58 in a direction transversely of the

10

‘15

-attachment for the purpose of shifting the

- pinions 52 and 64 at the ends of the gear
sleeve 55 and upon the shaft 49 to move the
pinions into and out of codperation with
- their complementary master wheels 47 and

48 1 utilize a rockable shift rod 114 that is
~ provided with a throw arm 115 which is
" loosely seated in the shifter yoke at one of its

25
sive. The shift rod 114 is mounted in suit-
able posts and extends forwardly from the
shifter yoke to the registering mechanism,
. the rod being located alongside of the type-
writing machine. - '

116 is a hand lever at the forward end of
the shift rod by which said rod may be
rocked to .and fro with the result of causing
its throw arm to move the shifter yoke in the
desired direction. X

With the object in view of providing for
the throwing out of the calculating mech-
anism connected to the several numeral key
levers in order that said key levers may,
when desired, be utilized in typewriting

- operations without. calculation. being per-
. formed, I utilize the following mechanism,
117 is what I term an ““ offset’’ key lever and
118 is what I term a “set” key lever. These
two key levers occupy positions at one side
of the typewriting machine, as seen in Fig. I.
119, see Elgs V and VII, is a main shift lever
that is pivotally fitted :intermediate of its
.~ ends to a stub shaft 120 projecting outwardly
50 from the frame of the calculating attachment
and the forward arm of which is united to the
‘“offset”’ key lever 117 by a connecting red
121.
end with a forward cam 122 and a rear cam
123, the said cams being located at one side
of the shift lever. 124 is a lever arm fixed
to the rocker bar 73 at its end adjacent to
the shift lever 119 and which is located be-
tween the cams of said shift lever. . The
lever arm is provided- at its front and rear
faces with cams which codperate with the
cams of said lever, whereby, when the shift
lever is rocked vertically the cams will, by
impingement ‘against each other, cause a
86 forward or rearward movement to be im-
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ends, as seen in Figs. II and V to VI® inclu-

This shift lever is provided at its rear,

>

parted to the lever arm and the rocker bar
73. 125 is an auxiliary shift lever that is
pivotally fitted intermediate of its ends to a
stub shaft 126 located adjacent to but above
the'stub shaft 120. The forward arm of the.70
lever 125 is united to the “set’” key lever 118
by a connecting rod 127 and the rear arm of
said auxiliary lever is united te the forward
arm of the main shift lever 119 by a link 128,
129 is a retracting spring connected at its 75
forward end to the lever arm 124 and at its
rear end to the frame-of the attachment.
When the parts are in the positions illus-
trated in the drawings the members that are
under control of the “set’” and “offset’”” key 80
levers are in set positions and the calculating
mechanism is in condition for service. To
throw the ecalculating mechanism out of
operation to prevent its being affected by
the operation of the numeral key levers, the 85

“offset”” key lever 118 is depressed and as &

result the main shift lever 119 is .so moved
that its rear arm moves upwardly and its
forward cam 122 by riding against the for-
ward cam face of the lever arm 124 acts to 90
move said lever arm rearwardly, thereby |,
carrying the rocker bar 73 in a corresponding\ .
direction and causing said rocker bar to
move-all of the connecting rods 71 that pass
through the rocker bar in & rearward direc- ,95
tion. The hooks 72 of said connecting rods.
are therefore carried away from the studs 70

of the pull levers 66 so that said pull levers
may operate in conjunction with the numeral
key levers without exerting any action upon 100
the connecting rods just mentioned and the
pallets 80 of  the calculating mechanism to
which they are attached. To restore ‘the
connecting rods 71 it is only necessary to
depress the “set’” key lever 117 with the 105
result of moving the rear arm of the auxiliary
shift lever 125 upwardly a,nd-creatinian up-
ward pull through the medium of the link 128

“upon the forward arm of the main shift lever

119. The rear arm of the main shift lever is 110

“at this time moved downwardly and its cam

1123, by riding against the rear cam face of -
the lever arm 124, causes said lever arm to
move forwardly and the rocker bar 73 is
thrown in a forward direction that causes it 115
to return the hooks of the connecting rods 71
into operable positions beneath the studs

70 of tEe pull levers 66. - - '

The ‘multiplying mechanism.—130 desig-
nates multiplication key levers, a part of 120
which are located at one side of the typewrit-~
ing machine and the remainder of which are
located at the opposite side of said machine, -
as seen ir. Fig. I. These key levers are pro~ -
-vided with keys bearing numerals from 2 to 9 125

and are pivotally mountgd intermediate of

their ends at 132, see Figs. I1, V, VI and VII,
the leverd having - their rear portions bent
transversely of the attachment at the rear of
the typewriting machine into arms 131 that 180
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-sleeve and rotated in a manmner t0.be ex-
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extend to different degrees across the attach-
ment, see Figs. V to VII inclusive and XIV.

133 designates a cross rod located adjacent
to the arms of the key levers 130.

134 are cam levers loosely mounted upon
the cross rod 133 and corresponding in num-
ber to the number of multiplication key
levers. Each cam lever is provided with a
forward cam face 135 against which the rear
arin of the key lever corresponding thereto
Is adapted to ride when moved upwardly
from the position illustrated in Figs. V and
X1V, whereby the upper arm of the cam
lever is moved rearwardly to cause it to act
upon a part to be presently mentioned.
Bach of said cam levers has a lower arin to
which is connccted a retracting spring 137.
At the rear of the upper arm of each cam
lever is a cam facs 136.

138 are carrier bars of a number corre-
sponding to the number of multiplication key
levers and cam levers 134. These carrier
bars are pivotally supperted at 139 in posts
140 which are arranged in a row transversely
of the calculating attachrient and have the
carrier bars so fitted to them that the bars
may be moved in an arc of a circle common
to all of them. At the extremity of the
forward arm of each carrier bar 138 is a cam
face 141 which opposes the cam face 136 at
the rear of the corresponding cam lever 134.
It will be readily understood that when
either of said cam levers is moved to throw
its upper arm rearwardly said rear cam face

136 will operate upon the cam face 141 of the’

opposite carrier bar, whereby the forward
arm of the carrier bar is elevated and the
rear arm of said bar is lowered.

142 are toothed multiple wheels that are
journaled to the rear arms of the carrier bars
188 and the size and nuinber of teeth of
which vary according to the integer of the
multiplication key lever that is complemen-
tary to said wheel. For instance, the mul-
tiple wheel complementary to the multipli-
cation key lever bearing the numeral “27” is
provided with twenty teeth. The multiple
wheel corresponding, to’ the numeral “3”
key lever is provided with thirty teeth while
the numeral “9” wheel corresponding to the
numeral ““‘9” multiplication key lever is pro-
vided with ninety teeth. - All of said mul-
tiple wheels are adapted to be moved by the
cam levers 134 to the gear sleeve 55 upon the

shaft 49, which contains ten teeth, and it will .

be seen that>when either of the multiple
wheels is thrown into codperation with said

plained, the multiple wheel in making a com-
plete rotation will act with multiplying ac-
tion upon the sleeve and said sleeve will in

" turn transmit the motion it receives to the

. shaft 49 from which motig)n is transmitted

through the driving members leading from

65 said shaft to the registering mechanism of

sides thereof.
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the attachment to operate the numeral
wheels in the last mentioned mechanism with
multiplying action.

Power is communicated to the multiple
wheels 142 through the medivi of the fol-
lowing parts: 143 is an auxiliary power
shaft that is journaled in the frame of the
calculating attachment and occupies a posi-
tion ‘parailel with the main power shaft 45.
This auxiliary power shaft has rigidly mount-
ed upon it pinions 144 that are constantly
in mesh with the master wheels 47 and 48
and which serve to operate said auxiliary
shaft when the main shaft is in motion. The
sald auxiliary shalt also has fixed to it spur
wheels 145 of a number corresponding to the
number of carrier bars 138, the forward atms
of which carrier bavs are located beneath said
spur wheeis, as seen in Figs. V, VI, and VIL
146 are short shafts journaled in the forward
arms of the carrier bars, and extending
transversely through the bars.and to opposite
Upon each shaft 146 at one
side of the corresponding carrier bar is a
pinion 147 which is adapted to be moved
into mesh with the surmounting spur wheel

145 when the forward arm of the carrier bar

is elevated through the medium of the oppos-
ing cam lever 134. Tixed to each shaft 146
at the opposite side of the carrier bar from
that occupied by the pinion 147 is a bevel
gear wheel 148. The bevel wheels -just
mentioned codperate with bevel pinions 149
that are fixed to shafts 150 journaled in
suitable bearings carried by the carrier bars
138 and extending -longitudinally of said
bars. Hach shaft 150 has fixed to it at its
rear end a bevel gear wheel 151 that is ar-
ranged in mesh with a bevel gear wheel 152
fixed to the spindle of the corresponding

‘multiple wheel 142.. When either carrier

par 138 is moved, by reason of operation of a
multiplication key lever 130 and the cor-
responding cam lever 134, the forward arm
of the carrier bar is elevated to move the
pinion 147 supported by said carrier bar into
mesh with the surmounting spur wheel 145,

‘and when the spur wheel is driven with the

auxiliary power shaft on which it is mounted,
motion is transmitted from said auxiliary
power shaft through the gearing associated

‘with. the carrier bar to the multiple wheel

carried by said carrier bar, and said multiple
wheel havingbeen lowered into meshwith the
gear sleeve 55 bencath it -when the forward
end of the carrier bar was elevated, the mo-
tion transmitted to the multiple wheel is in

.turn communicated therefrom to said sleeve

for the operation of the shaft 49 on which it
is mounted and the operation of the regis-
tering mechanism, which codperates with
said shaft. 153 are retracting springs con-
nected to the forward arms of the carrier
bars and by which said carrier bars are re-
turned to their normal positions after they
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have been-actuated to move the. parts sup-

ported thereby into operating ositions. -
‘The operation of t

ment in multiplying action is as follows:

by another, the multiplication key lever
bearing one of the multipliers is operated,
with tire result of, through the mediu of the
corresponding cam lever 134, ‘moving the
proper carrier "bar 138 so that the multiple
wheel supported thereby is moved ,to the
gear sleeve 55 and the pinion 147 at the
opposite end of said carrier bar is moved to
the surmounting spur wheel 145 upon the
auxiliary power shaft 143.
mechanism being now

10

15

ower shaft 45, said power shaft is released

or operation upon the multiplying mechan-

20 ism together with the master wheels 47 and
" 48, such releasé being accomplished ‘in the
same manner as that carried out in the ad-
dition and subtraction operations previously

~ described and by virtue of the actuation of
25

_ writing machine which bears the multipli-
cand. : s

To illustrate by example the manner in

" which multiplication is carried out it will be-

30 asstimed that it is desired tomulti ly ““5" by
47 Tn performing the - calculation the
multiplication lever bearing the multiplier
numeral ‘‘4” upon its key is first de ressed
for the purpose of moving the multip ication
mechanism into position to codperate with
the other mechanisms of the calculating at-
tachment. This lever operates upon the
cam lever 134 that opposes thecarrier bar

35

138 in which is mounted the multiple wheel
142 that is complementary to the ntultiplica-

40
- tion key lever
meral “4”.
acts to move the forward arm of the carrier
bar upwardly and the rear arm of said carrier
bar downwardly, whereby the pinion 147
supported by the forward arm of the carrier
‘bar is moved into mesh with the spur wheel
145 above it upon the auxiliary power shaft
144 and the multiple wheel at the opposite
end of the carrier bar is moved into mesh

bearing the multiplier nn=

45

50

with the gear sleeve 55. The numeral key

lever 2 of the typewriting machine bearing

the multiplicand numeral “5” is next oper-,

ated and acts through the mechanism pre-
viously described to impart movement to the
Fallet 80 corresponding thereto, whereby the
“forward arm of said pallet is moved down-
~ wardly and the rear armof the pallet is moved
upwardly. The forward arm of the pallet, by

60 acting upon the rock bar 82, depresses said
“rock bar and causes it to trip the trigger 87,
with the result of permitting the release of
the dog 95 from the master w. eel 47 through

55

- the medium of the trip lever 92, whereby the |
65 two master wheels 47 and 48 are freed to ro-

v

my calculating. attach-

“When it is desired to mmltiply one number:

The multiplying -
in condition for serv-’
. ice to be actuated by power from the main-

one of the numeral key levers 2 of the tpye-

The cam lever just mentioned .

£ <)
i . . - ' . . H |

tate with the motor driven main power shaft
45, The master wheels then, dI:xe to their
‘being géared to the auxiliary power shaft 143
by the pinions 144, serve to drive the aux-
ilary power shaft 143 and motion is imparted
to the multiple wheel 142 through the me-

shaft, the pinion 147 supported by the pfe-
yiously operative carrier bar and in mesh
with the particular spur wheel mentioned,
and the operating members leading from the

inion just referred to to the multiple wheel.

he main power shaft and the master wheels
carried thereby, which have been released in
‘the manner stated, rotate for the actuation of
“the multiple wheel, their rotation being con-
tinued until the dog 95 is again thrown into
engagement with the master wheel 47 in the
same manner as that described with refer:
ence to addition and subtraction caleula-
tions. ' The period of this operation is con-

| governor wheel 108 that codperates with the
_master wheel 47. The governor wheel 108

" with the teeth of the master wheel 47 and the

are disposed upon said barrel opposite to
" As the main power shaft 45 rotates and the
master wheels 47 and 48 move with it and
said master wheels, by codperation with the
pinions 144, rotate said pinions and the aux-
iliary power shaft 143. The pinions 144 are
| 'each provided with twenty. teeth and the

Spur w
147 are each provided with ten teeth.

- Inasmuch as the trip pins 107 of the gov-
ernor barrel 106 ‘are disposed o posite alter-
‘nate teeth of the governor wheel 108 said
governor wheel and governor barrel are, in
the example taken, Eermitted to partake of &
degree of Totation that is equivalent of a dis-
tance upon said governor wheel containing
ten of its teeth,

overnor barrel performs its office of actuat-
ing the opposing pallet 80 for the purpose of
throwing the controlling mechanism of the
attachment out of operation in the manner
previously explained. Now, as the governor.
wheel moves a distance corresponding to ten

p similar degree of rotation to the master
wheels 47 and 48, due to said governor wheel
being
The
wheels codperate, each containing twenty
teeth are rotated one-half of a complete ro-
taiion and the spur wheels 145 move there-
with.  The parts of the mechanism that are
supported by the previcusly actuated carrier
bar 138 transmit power from the spur wheel
145 to the multipfe wheel supported

carrier bar. This multiple wheel, in t

e ex-

dium of the spur wheel 145 on the auxiliary-

is provided with forty teeth arranged to mesh

or double the total of the.
multiplicand “5”’, before the trip pin of the

bK said -
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trolled by the governor barrel 106 and the -

90

+rip pins carried by the governor barrel 106 -

each alternate tooth of said governor wheel. -

95-

100

eels 145 which mesh with the pinions
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of its teeth it acts in its movement to impart .

120

in mesh with the master wheel 47. .
inions 144, with which said master '
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ample taken, contains as previously stated,
forty teeth and it is rotated ome-half of a
complete rotation or a degree corresponding
to that of the pinion 144 and codperating
5 Earts adjacent tgereto. The multiple wheel
eing in mesh with the gear sleeve 55 acts,
in making ‘one-half of a rotation, to bring
twenty of its teeth into codperation with the
gear sleeve 55, and consequently, said gear
10 sleeve, which contains ten teeth, has, at this
time, two complete rotations imparted to it.
The shaft 49, upon which the gear sleeve is
mounted, is rotated to the same extent as
said sleeve, and corresponding movement is
15 transmitted from said shaft to the shaft 59
that leads to the registering mechanism,
with the result that the shaft 25 of said reg-
istering mechanism is operated two complete
rotations and the driving wheel 28 on said
20 shaft 25 is rotated correspondingly to drive
the transmission gearfwheel 17 in mesh with
the wheel 28 and cause said wheel 17 to im-
part two complete rotations to a numeral
wheel in the registering mechanism and bring
25 into view upon two of said numeral wheels
the number “20” or, in other words, the re-
sult of the example taken; namely, the mul-
tiplication of “5” by “4.” It is to be under-
stood that in performing the calculation ex-
30 plained, the transmission gear wheel 17 that
1s in mesh with one of the numeral wheels
and is actuated by the driving wheel 28,
-causes said numeral wheel to partalke of the
two rotations mentioned and this particular
85 numeral wheel only is driven directly by the
transmission gear wheel. The next adjacent
numeral wheel has rotation imparted to it
from the directly operated numeral wheel
through the transfer members associated
with the numeral wheels and which are actu-
ated upon each with rotation of the directly
actuated numeral wheel. It will be readily
understood thai other examples may be per-
formed in the same manner as that of which
45 a detailed description has been given and ir-
re's}l)qctive of the size of the multiplicand or
multiplier. ,
In multiplying one number by another
where each number is composed ‘of several
50" digits, it is necessary to multiply the digits
in the multiplicand individualfy by each
digit in the multiplier, in the manner pre-
viously set forth and to return the platen
carriage and the registering mechanism car-
55 riage when change is made from one digit in
the multiplier to another digit therein. The
method of performing such a calculation will
be best understood by illustration. It will
be assumed that it is desired to multiply 43
60 by 32 and in performing this calculation the
following steps are carried out. The numeral

40

“38” multiplication key lever 130 corre-.

.ponding to the digit at the right of the mul-
tiplicand is first depressed and the numeral

65 “2” key lever of the typewriting machine, !
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corresponding to the digit at the right of the
multiplier, is depressed, whereby the multi-
plying mechanism is placed in operation and
the numeral “3” of tge multiplicand is mul-
tiplied by the numeral “2"” of the multiplier. 70
In like manner the numeral “4” multiplica-
tion key lever, corresponding to the digit at
the left of the multiplicand is next depressed,
and the numeral “2”" key lever of the type-
writing machine, corresponding to the digit 75
at the left of tiie multiplier,is again depressed
to provide for the multiplication of the re-
maining digit of the multiplicand by the
right hand digit of the multiplier. The platen

_carriage of the typewriting machine and 8o

the registering mechanism carriage of my at-
tachment are then moved baclewardly to a
point one space less than the positions occu-
pied by said carriages when the calculation
was begun, and the digits of the multipli- 85
cand are multiplied by tie digit at the left of
the multiplier, viz: the digit “3”’, in the
same manner as followed in multiplying by
the right hand digit of the multiplier.

In instances where it is desired to perform 90
a calculation in which the multiplier contains
two or more numerals it is desirable to pre-
vent impressions by the numeral types in the
typewriting machine upon the ﬁaper that is
being written upon, and in such instances I 95
utilize a guard member located beneath the
platen carriage of the typewriting machine
and provide means for shifting this guard
member into and out of the path of travel of
the tvpe bars that are actuated through the
medium of the numeral key lever of the ma-
chine.

154 see Fig. IIT are throw levers that are
pivoted at 155 to the frame of the calculating
attachment and which have vertical arms
extending upwardly to the top of the frame
of the typewriting machine. ~ The arms of
these throw levers have pivoted to them s
pair of horizontal bars 156 that extend trans-
versely across the top of the typewriting ma- 110
chine and over the well occupied by the
type bars of said machine. 157 is a guard
plate secured to said bars 156 and adapted to
occupy a position beneath the ink ribbon of the
typewriting machine, the guard plate being sn 115
located with respect to the point at which the
type of the type bars ascend as to beshiftable
into a position to be struck by the type of the
type bars when they are elevated toward the
platen 6 of the machine to make an impres- 120
sion upon a sheet of paper placed in the type-

100
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-writing machine carriage and around the

Elaten. Tach throw lever 154 is provided
eneath its point of pivotal support, with a

leg 158 having a cam face, the cam face of 125
one of the legs facing toward the center of the
tyﬁewrlt'm machine and the cam face of the
other leg facing outwardly relative to the
machine.

159 is a draw spring that connects one of 180
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the legs 158 to the frame of the typewriting
machine and serves to return both of the

-throw levers to their normal positions after

they have been actuated to move the bars
156 and the guard plate 157. _ .
160 are shift key levers provided with keys
161, located alongside of tﬁe keys of the mul-
tiplication key levers 130 and:located at the
two sides of the typewriting machine key
board. The two shift key levers are inde-
pendent of each other and located adjacent
to the legs 158 of the throw levers 154 so that
they may, by impingement against the cam
faces of said legs, act to move the throw
levers in different directions. - When the
shift key lever at the Sight hand side of the
attachment, as the parts are seen in Figs. 1
and ITI, is depressed the upper arm of the
throw lever that is engaged by said shift key

lever is moved outwardly and the guard plate |

157 is carried into a position that will cause it
to be struck by the type of te type bar of the
typewriting machine to prevent an impres-
sion being made by such type upon the sheet
of paper applied to the platen 6, and the same
result- is accomplished when the shift key
lever’ at the opposite side of the machine is
depressed, the upper arm of the throw lever
154 engaged by the last mentioned key lever
being in this instance moved inwardly in
stead of outwardly. :
It is sometimes desirable to prevent actu-

~ation of the multiplying mechanism in my

- calculating attachment, and I provide for

35

40

the prevention of this mechanism by utiliz-

ing the following parts. 162 is a stop bar that
extends transversely of the calculating at-
tachment immediately at the rearef the
cam levers 134 which are arranged to be ac-
tuated by the multiplication key levers to
move the carrier bars 138. The stop bar 162

+ is supported by a rockable rod 163 which

. 45

50

sustains the stop bar in a position that per-
mits of its being tilted forwardly to engage
shoulders 134/, see Figs. IT and V, at the rear
edges of the cam levers 134. The rock shaft
of the stop bar has fixed to it at one end a
pair of fingers 164 that straddle the shift rod
114. 165 are trip studs projecting laterally
from the shift rod 114 and occupying posi-

* tions above the fingers 164. . When the shift

55
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rod 114 isrotated in either direction one of the
trip pins 165, by bearing against the finger 164
beneath it acts to rotatetherockshaft 163ina
forward direction and carry the stop bar 162
beneath the shoulders 134’ of the entire series
of cam levers 134 to hold them from move-
ment. Under normal conditions, however;
the shift rod 114 remains at rest with its
trip studs extending laterally or horizontally
therefrom, as seen in Fig. V and the multiply-
ing mechanism may be operated without in-
terference, or the shift rod may be rotated to

" throw the adding or subtracting mechanisms

65

into service as previously explained.

i1

For.the purpose of adap.ting-\my calculat-
ing attachment to typewriting machines in
which the type bars are provided with moré

‘than a single type, and to provide for the
| utilization of more than the numeral tyEb
e

upon the type bars that are operated by t

numeral key levers of the machine I furnish
means whereby the numeral key levers' may
be disconnected from the parts of the calculat-
ing mechanism they are united to, when the
character other than a numeral and upon the
same type bar as a nameral is to be impréssed
upon a sheet of paper in the typewriting ma-
chine carriage. . The parts utilized for this

purposeinclude therock bar 64, through which

the numeral key lever connecting rods 62 ex-
tend, and which is normally held in a forward

position by aretractingspring 166 to maintain
_the hooks 63 of said connecting rods in engage-

ment with the studs 69 of the pull levers 66.
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They also include a pair of shift levers 167

which ‘are provided at their rear ends with

cams that engage opposing cam faced wings of

the rock bar 64, as seen in Fig. V. 'When the
forward end of either of the key levers just
mentioned is depressed the rock bar 64 isTo-
tated rearwardly and the connecting rods 62
are all carried out of engagement with the
studs at the forward ends of the pulllevers 66,
whereby the numeral key levers 2 are, when

90

95

operated, prevented from actuating the gov--

erning parts of the calculating mechanism.
As soon as the shift key lever that has been
depressed is released the spring 166 acts to
return the rock bar 64 to its normal position

100

and thé connecting rods 62 are all caused to -
resume their engagement with the studs at

the forward ends of the pull levers 66.

Iclaim: . : :

1. The combination with an ordinary
typewriting machine having key levers and
a platen carriage, of calculating mechanism
comprising registering inechanism containing
a driving member shiftably mounted and co-
operable with said platen carriage, power
rechanism for operating said driving mem-
ber, and means operable through the medium
of said key levers for controlling said power
mechanism, substantially as set forth.

2. The combination  with an ordinary

-typewriting machine having key levers, of
calculating mechanism including registering:

mechsnism, power mechanism by which said
registering mec¢hanism is operated, and gov-
erning mechanism for said power mechanism
controlled by said key levers, substantially

as set forth. -

3. The combination in
chine, of numeral key levers, caleulating
mechanism codperablé with said key levers

and including elements by which addition or-

multiplication may be performed at differ-
ent times, and means whereby an element of
said calculating mechanism employed for ad-
dition may be rendered inactive for calculat-

a éalculating ma-’

108

110

115

120

125

130
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ing action and the multiplying elements of
said calculating mechanism may be rendered
active for calculating action.

4. The combination in a calculating ma-
chine, of numeral key levers, calculating
mechanism codperable with said key levers
and including elements by which addition or

- multiplication may be perfornied at differ-
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ent times, and means whereby an element of
said calculating mechanism employed for
multiplication may be rendered inactive for
calculating action and the addition elements
of said caleulating mechanism may be ren-
dered active for calculating action.

5. The combination in a calculating ma-
chine, of numeral key levers, calculating
mechanism codperable with said key levers
and including elements by which multiplica-
tion or subtraction may be performed. at dif-

ferent times, and means whereby-an element .

of said calculating mechanism employed for
multiplication may be rendered inactive for

calculating action and the subtraction éle~

ments of said calculating'mechanism may be

5 rendered active for calculating action. -

6. The combination in a calculating ma-.
chine, of numeral key levers, calculating

mechanism codperable with said key levers:
and including elements by which multiplica-:

tion or'subtraction may be performed at dif-
ferent timés, and means whereby an element
of said calculating mechanism employed for
subtraction may be rendered inactive for cal-

culating action and the multiplying elements .
of said ecaleulating mechanism may be ren-

dered active for said calculating action.

7. The combination with an ordinary
typewriting machine having the usual com-
plement of numeral key levers, of calculat-

ing mechanism codperakle with said key le-
vers and including elements by which addi-

tion or multiplication may be performed at

“different times, and means whereby an.ele-

ment of said calculating mechanism em-
Floyed for addition may be rendered inactive
or calctlating action, and the multiplying
elements of said calculating mechanism may
be rendered active for calculating action.

8. The combination with an ordinary.
typewriting machine having the usual com-.

plement of numeral key levers, of calculating
mechanism codperable with said. key levers
and including elements by which addition or
multiplication may be performed at different
times, and means whereby an element of said
calculating mechanism employed for multi-
plication may be rendered inactive for cal-
culating action, and the addition elements of
said calculating mechanism may be rendered
active for calculating action.

9. The -combination with an ordinary
typewriting machine having the usual com-
plement of numeral key levers, of calculating
mechanism. codperable with said key levers

.mechamsm codperable: with said key le v
and including elements by which multiplica- -

913,859

and including elements by which multiplica-
tion or subtraction may be performed at dif-
ferent times, and means wheréby an element
of said calculating mechanism employed for

85

multiplication may be rendered inactive for-

calculating action, and ‘the. subtraction ele-

ments of said calculating mechanism may be
rendered active for-calculating action.

10.  The combination, with ‘an ordinary
typewriting machine having the usual com-
plement, of numeral key levers, of calcu}ating

evers

tion or subtraction may be performed at dif-
ferent times, and means whereby an element
of said caleulating mechanism employed for

subtraction may be rendered inactive. for.
calculating action and the multiplying ele-
.ments of said calculating mechanism may be

rendered inactive for calculating action.
11. The combination with an .ordinary
typewriting machine having numeral key

levers, and a shift key lever, of calculating.

mechanism codperable with said numeral
key levers, and means adapted to be actu-
ated directly by said shift key lever whereby
said numeral key levers are thrown out of co-
operation with said calculating mechanism;

70

75

80

85

90

said last named means com%risinor shiftable -

connecting members carried by said numeral
key levers, and ‘a rockable member adapted
to be engaged by said shift key lever-and by
which said connecting members are thrown
out of operative positions.

120 Tge’ combination with an ordinary

‘typewriting machine having numeral key
| levers,’and a shift key lever, of multiplyin
‘mechanism coéperable with said numera

key levers, and means adapted to be actuated

‘by said shift key lever whereby said numeral . .
‘106

key levers may be thrown out of codperation
with said multiglying mechanism, substan-

-tially as set fort

13. The combination with an ordinary

levers; and a shift key lever, of multiplyin%

95

100

‘typewriting machine having numeral key -
110

mechanism coéperable with said numeral -

key levers, and means adapted to be actuated
directly by said shift key lever whereby said

numeral key levers may be thrown out of co-
_operation with said multiplying mechanism,
‘substantially as set forth.

‘14. The 'combination with an ordinary
typewriting machine having numeral key
levers, @nd a shift key lever, of multiplying
mechanism codperable with said numeral

-key levers, means adapted to be actuated by

said shift key lever whereby said numeral key
levers may be thrown out of codperation with
said multiplying mechanism, and means
whereby said multiplying mechanism may
be rendered cooperable with said numeral
key levers after said shift key lever is re-
leased.

1156
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15. The combination with an ordinary
typewriting machine having numeral key le-
vers, of a calculating attachment cotperable
with said key levers and comprising register-
ing mechanism, power mechanism for.oper-
ating said registering mechanism, means co-
operable with said key levers for governing
said. power mechanism, an offsetting key le-
ver for breaking connection between said nu-
meral key levers and said governing mech-
anism, and a setting key lever for restoring

the connection between said numeral key le-:

vers and governingmechanism.

16. The combination with an -ordinary
typewriting machine having numeral key le-
vers, of a calculating attachment codperable
with said key levers and comprising adding
mechanism, power mechanism for operating
said adding mechanism, power governing
means codperable .with said key levers, an
offsettinig key lever for breaking connection
between said numeral key levers and said

overning mechanism and a setting key lever
or restoring the connection between said
numeral key levers and governing mechan-
ism.

17. The combination with an ordinary |

typewriting machine having numeral key le-
vers, of a calculating attachment codperable
with said ke
tracting mechanism, power mechanism for
operating said subtracting mechanism, power
overning means cooperable with .said key
evers, an offsetting key lever for breaking
connection between said numeral key levers
and said governing mechanism and a setting
key lever for restoring the connection be-
tween said numeral key levers and govern-
ing mechanism.

18. The combination in a calculating ma-
chine, of multiplying mechanism, numeral
key levers with which said multiplying mech-
anism is codperable, governing means codp-
erable with said key levers, an offsetting key
lever for breaking connection betwéen said
numeral key levers and said governing mech-
anism and a setting key lever for restoring

the connection between said numeral key le-'

vers and governing mechanism, substan-
tially as set forth.

19. The combination with an ordinary

typewriting machine having numeral key le-
vers, of a calculating attachment codperable
with said key levers and comprising multi-
plying and registering mechanisms, power

 mechanism for operating said multiplying

60

and registering mechanisms, power govern-
ing means codperable with saicF key levers, an
offsetting key lever for breaking connection
between saic{ numeral key levers and said
overning mechanism and a setting key lever
or restoring the connection between said nu-

.meral key levers and governing mechanism.

20. The combination in a calculating ma-

levers and comprising sub-

mechanism comprisin

18

chine, of a platen carriage, registering niech-

anism including a series of numeral wheels, a
series of transmission wheels for operating
said numeral wheels, a registering mechan-
ism carriage adapted to traverse said series
of transmidsion wheels and codperable with

-said platen carriage, a driving wheel carried

by said registering mechanism carriage
adapted to engage either of said transmission

wheels; and power mechanism for operating
 said parts, substantially as set forth.

21. ‘The combination of calculating mech-
anism comprising registering mechanism in-
cluding numeral wheels, a guide rod adjacent
to the peripheries of said wheels, a register-
ing mechanism carriage mounted on said
guide rod, a driving wheel carried by said car-

and power mechanism for operating said
driving. wheel, substantially as set forth.
22. The combination with an ordinary
typewriting machine having a platen car-
riage, of calculating mechanism coniprisin
registering mechanism including ‘numera
wheels, a guide rod adjacent to the peripheries
of said wheels, a registering mechanism car-
riage mounted on said guide rod and codper-

"able with saild platen carriage, a driving

65
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riage adapted to operate said numeral wheels -

85

90

wheel carried by said carriage adapted to op- -
erate said numeral wheels,and power mech-~

anism for operating said driving wheel, sub-
stantially as set forth.

23. The combination with an ordinary.

typewriting machine having key levers, and
a platen carriage, of a calculating registerin
a series of numers
wheels, a driving wheel for engagement with
either of said numeral wheels and which is
shiftable relative thereto, means whereby
said, driving wheel is moved correspondingly
to” the movement of said platen carriage;
power mechanism for rotating said driving
wheel, and means actuated by said key le-
vers for governing said power mechanism,
substantially as set forth. ‘

24. The combination with "an ordinary
typewriting machine having keys levers and
a-platen carriage, of a calculating registerin,
mechanism comprising a series of numera

1 wheels, a carriage shiftably mounted in

proximity to said numeral wheels, a driving
wheel mounted in said carriage and from
which motion is transmitted to said numeral

‘wheels, means by which said registering

mechanism carriage is caused to partake of a

.movement corresponding to .the movement

of said typewriting machine carriage; power
mechanism for rotating said driving wheel,
and means controlled by said key levers for
governing said power mechanism, substan-.
tially as set forth. .
25. The combination with an ordinary
typewriting machine ‘havinﬁ key levers and
a platen carriage, of a caleculating registering
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mechanism comprising a series of numeral
wheels, a shaft extending length-wise of said
series, of numeral wheels, a driving wheel
fitted to said shaft and by which said nu-
meral wheels are driven, a carriage for shift-
ing said driving wheel longitudinally of said
shaft means whereby the carriage of the
registering mechanism is moved correspond-
ingly to the movement of the carriage, of
the typewriting machine; power mechanism
for rotating said driving wheel, and means

actuated by said key levers for governing

said power mechanism, substantizﬁly as set
forth.

26. The combination in & recording cal-
culating machine, of calculating mechanism,
key levers whereby said calculating mechan-

ism may be thrown into action, type bars.

codperable with said calculating mechanism,
a platen to which the type of said type bars
may be moved, and a guard whereby said
type may be prevented from striking said
platen, substantially as set forth.

27. The combination with an ordinary
typewriting machine having key levers, type
bars, a platen carriage, and a platen in said
carriage, of calculating mechanism codper-
able with said key levers, and & guard where-
by the type of said type bars may be pre-
vented from striking said platen during the
operation of said calculating mechanism.

28. The combination with an ordinary
typewriting machine having key levers, s
platen carriage, and a platen mounted in
said carriage, of calculating mechanism
codperable with said key levers and carriage,
8 guard located beneath said platen, and
means for shifting said guard to carry it into
the path of travel and out of the path of
travel of the type in said typewriting ma-
chine, substantially as set forth.

29. The combination with an ordinary
typewriting machine having key levers, a
platen carriage, and a platen mounted in
said carriage, of calculating mechanism
codperable with said key levers and carriage,
a guard located beneath said platen, and a
shift key lever for shifting said guard into
the path of travel and out of the path of
travel of the type in said typewriting ma-
chine, substantially as set forth.

30. The combination with an ordinary
typewriting machine having key levers, a
platen carriage, and a platen mounted in
said carriage, of calculating mechanism
codperable with said key levers and carriage,
a guard located beneath said platen and
movable into the path of and out of the path
of travel of the type of said machine, 2
spring controlled ’rocﬁ:able member to which
said guard is connected, and a shift key lever
for actuating said rockable member, sub-
stantially as set forth., '

31. The combination with an ordinary

913
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typewriting machine having key levers, a
platen carriage, and a platen mounted in
said carriage, of a calculating mechanism
codperable with said key levers and carriage,
a guard beneath said platen movable into
and out of the path of travel of the type in
said machine, a pair of rockable spring con-
trolled members to which said guard is con-
nected, and a pair of shift key levers ar-
ranged for engagement with said rockable
members to move said guard, substantially
as set forth.

32. The combination with an ordinary
typewriting machine having key levers, of
a calculating registering mechanism, power
mechanism for operating said registering
mechanisn, means controlled by said key
levers for governing said power mechanism,

ultiplying mechanism movable into and

out of codperation with said power mechan-

ism, and means for moving said multiplying
mechanism into and out of position for co-
operation wit}: said power mechanism.

33. The combination with an ordinary
typewriting machine having key levers, of
a caleulating registering mechanism, power
mechanism _for operating said registering
mechanism, means controlled by said key
levers for governing said power mechanism,
multiplying mechanism movable into and

ut of codperation with said power mechan-
ism, and key levers for moving said multi-
plying mechanism into and out of position
for cooperation with said power mechan-
ism, substantially as set forth.

34. The combination with an ordinary
typewriting machine having key levers, of
a caleulating registering mechanism, power
mechanism for operating sald registering
mechanism, means controlled by said key
levers for governing sald power mechanism,
multiplying mechanism movahle into and
out of codperation with sald power mechan-
ism, means for moving said multiplying
mechanism into and out of position for co-
operation with said power mechanism, and
means for returning said multiplying mech-
anism from codperation with said power
mechanism, substantially as set forth.

35. The combination with an ordinary
typewriting machine, of a calculating at-
tachment ceoperahle with said machine and
comprising registering mechanism, pewer
mechanism, means controlled by the key
levers of said typewriting machine for gov-
erning said power mechanism, shiftable
means cobperable with said registering mech-
anism adapted to be placed in operation
with said power mechanism, and a shifter
for moving said shiftable means to cause said
power mechanism to operate said registering
mechanism for either adding, subtracting or
multiplying action, substantially as set
forth. :
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36. The combination with an ordinary
_typewriting machine having the usual com-
plement of numeral key levers, of multiply-
ing mechanism coéperable with said numeral
5 key levers, and means whereby said multi-
plying mechanism is thrown into and out of

" codperation with said numeral key levers.
37. The combination with an ordinary
typewriting machine having the usual com-
10 plement of numeral key levers, of a multiply-
ing mechanism having independent mem-
‘bers cobperable with said key levers, power
mechanism for actuating -the members of
 said multiplying mechanism, and means
15 whereby said multiplying mechanism mem-
" Ders are thrown into and out of codperation

with said power mechanism. »
38, The combination with an ordinary
typewriting machine having numeral key
20 levers, of a calculating attachment codp-
. erable with said numeral key levers and in-
cluding multiplying mechanism and power
mechanism, and key lever actuated means
whereby “said multiplying mechanism is
25 placed n codperation with said power mech-
anism. , o
'39. The combination with an: ordinary
typewriting machine having numeral key
levers, of a calculating attachment codp-
30" erable with said key levers and comprising
registering mechanism, power mechanism,
mechanism operated by said power mechan-
ism for actuating said registering mechan-
ism, and a plurality of multiple wheels
35 adapted to be moved into and out of codp-
eration with said mechanism for actuating
sald registering mechanism, and means for
moving said multiple wheels into and out of
. codperation with said mechanism for actu-

40 ating the registering mechanism.

~ 40. The comkhination with an ordinary
.- typewriting machine having numeral key

levers, of a calculating attachment codp- |.

erable with said key levers and comprising
45 registering mechamsm, power mechanism,
- mechanism operated by said- power mech-
anism for actuating said registering mechan-
ism,- and . & plurality of multip%e wheels
adapted to be moved into and out of codp-
50 eration with said mechanism for actuating
. said ‘registering mechanism, and key lever
actuated means for moving said multiple
wheels into and out of codperation with said
mechanism for actuating the registering
55 mechanism, ‘

41. The combination in a calculating ma-
chine, of numeral key levers, calculating
mechanism codperable with said key levers
-and including registering mechanism and

60 multiplying members adapted to be moved
into position to operate said registering
mechanism, means for moving said multi-
plying members into ana out of operative

-abl
with

position, and means for restraining said mul- |

is

tiplying member moving nmeans from move- 85
ment, substantially as set forth.

42, The combination with an ordinary
typewriting machine having numeral key
levers, of a calculating attachment cooper-
able with said key levers and including regis- 70
tering mechanism, and multiplying members
adapted to be moved into position to operate
said registering mechanism, méans for mov-
ing said multiple members into and out of
operative position, and means for restraining 75
said multiple member moving mesns from -
movement.

43. The combination with an ordinary
typewritiig machine having numeral key
levers, of a calculating -attachment codper- 80
able with said key levers and including regis-

‘tering mechanism, and multiplying members

adapted to be moved into position to operate
said registering mechanism, means for mov-,
ing said multiple wheels into and out of oper- 85
ative position, and spring controlled means.
for restraining said multiple wheel moving
means from movement.

44. The combination with an ordinary
ty{)ewriting machine having key levers, of a 90
calculating attachment comprising register-
ing mechanism, power mechanism, means
operable by said key levers for controlling;
said power mechanism, multiple wheels for
actuating said registering mechanism, carrier 95
bars by which said multiple wheels are mov-
supported, driving' means associated
said multiple wheels and adapted to be
operated by said power mechanism, and |
means for moving said carrier bars to place 100
said multiple wheels in position to operate
said registering mechanism and said driving
means in engagement with said power mech-
anism, substantially as set forth. -

45. The combination with an ordinary 105
tyf)'em‘iting machine having key levers, of a
caleulating attachment comprising register-
ing mechanism, power mechanism, means
operable by said key levers for controlling
said power mechanism, multiple wheels for 110

- actuating said registering mechanism, carrier -

bars by which said multiple wheels are mov-
abli; supported, driving means associated

with said multiple wheels and adapted to be
operated by said power meghanism, and 115
means for moving said carrier bars to place
said multiple wheels in position to operate
said registering mechanism and said driving
means in engagement with said power mech-
anism; said last mamed means comprising 120
cam levers engaging said carrier bars and key
levers for actuating said cam levers, substan-
tially as set forth. \

46. The combination with an ordinary
tyf)ewriting mechine having key levers, of & 125
calculating attachment comprising register-
ing - mechanism, power mechanism, means
operable by said key levers for controlling
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said power mechanism, multiple wheels for
actuating said registering mechanism, carrier
bars by which said multiple wheels are mov-
ably supported, driving means associated
with said multiple wheels and adapted to
be operated by said power mechanism, and
means for moving said carrier bars to place
said multiple wheels in position to -bperate
said registering mechanism and said driving
means in engagement with said power mech-
anism; said lest named means comprising
spring controlled cam levers for engagement
with said carrier bars and key levers for
actuating said cam levers, substantially as
set forth.

47. The combination with an ordinary
ty})ewri’cing machine having key levers, of a
calculating attachment comprising register-
ing mechanism, power mechanism, means
operable by said key levers for controlling
said power mechanism, multiple wheels for
actuating said registering mechanism, carrier
bars by which said multiple wheels are mov-
ably supported, driving means associated
with said multiple wheels and adapted to be
operated by said power mechanism, and
means for moving said carrier bars to place
said multiple wheels in position to operate
said registering mechanism and said driving
means in engagement with said power mech-
anism; said last named means comprising
cam levers engaging said carrier bars, key
levers for actuating said cam levers, and
means for locking said cam levers frommove-
ment, substantially as set forth. ,

48. The combination with an ordinary
typewriting machine having key levers, of a
caleulating attachment comprising register-
ing mechanism, power mechanism, means
operable by said key levers for controliing
said power mechanism, multiple wheels for
actuating said registering mechanism, car-
rier bars by which said multiple wheels are

movably supported, driving means asso-

ciated with said multiple wheels and adapted

to be operated by said power mechanism,
means for moving said carrier bars to place:

said multiple wheels in position to operate
said registering mechanism and said driving
means in engagement with said power mech-
anism, camr leyers engaging said carrier bars,
key levers for actuating said cam levers, and
means for restraining said cam levers from
movements, substantially as set forth.

49. The combination with an ordinary
tyf)ewriting machine having key levers, of a
calculating attachment comprising register-
ing mechanism, power mechanism, means
operable by said key levers for controlling
said power mechanism, multiple wheels for
actuating said registering mechanism, car-
rier bars by which said multiple wheels are
movably supported, driying means asso-
cisted with said multiple wheels and adapted
to be operated by said power mechanism,
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means for moving said carrier bars to place

said multiple wheels in position to operate
said registering mechanism and said driving
means in engagement with said power mech-
anism, cam levers engaging said carrier bars,
key levers for actuating said cam lever, and
means for restraining said cam levers from
movement; said last named means compris-
ing a stop bar and a shifter having engage-
ment therewith, substantially as set forth.
50. The combination with an ordinary

typewriting machine having key levers, of a

calculating attachment comprising register-
ing mechanism, power mechanism, means
operable by said key levers for controlling
said power mechanism multiple wheels for
actuating said registering mechanism, car-
rier bars by which said multiple wheels are
movably supported, driving means associ-

-ated with said multiple wheels and adapted

to be operated by said power mechanism,
means for moving sald carrier bars to place
said multiple wheels in position to operate
said registering mechanism and said driving
means in engagement with said power mech-
anism, cam levers engaging said carrier bars,
key levers for actuating said cam levers, and
means for restraining said cam levers from
movement; said last named means compris-
ing a spring controlled stop bar adapted to be
moved into engagement with said cam levers
and a shift rod having engagement with said
stop bar, substantially as set forth.

51. The combination in a calculating ma-
chine, of numeral key levers, calculating
mechanism codperable with said key levers
and including two sets of elements by which
addition or multiplication may be 1performed
at different times, and means whereby an
element of one of said sets may be rendered
inactive for calculating action and the ele-
ments of the other sets of elements may be
rendered active for calculating action.

52. The combination in a calculating ma-
chine, of numeral key levers, calculating
mechanism codperable with said key levers

-and including two sets of elements by which

multiplication or subtraction may be per-
formed at different times, and means whereby
an element of one of said sets may be ren-
dered inactive for calculating action and the
elements of the other set of elements may be
rendered active for calculating action.

53. The combination with an ordinary
typewriting machine having the usual com-
plement of numeral key levers, of calculating
mechanism codperable with said key levers
and including two sets of elements by which
addition or multiplication may be performed
at different times, and means whereby an
element of one of said sets may be rendered
inactive for calculating action and the ele-
ments of the other set of elements may be
rendered active for calculating action.

54. The . combination with an ordinary
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typewriting machine having the usual com- | dered inactive for calculating action and the
A =3 = ) Y. 5
plement of numeral key levers, of culeulating | eleruents of the other set of elements may be
mechanism cooperable with said key levers | rendered active for calculating action.

o

and including two sets of elements by which | FERDINAND J. TILLMAN.
5 multipiication or subtraction may be per-| In the presence of—
formed at different times, and means where- Liry Rost,

by an clement of one of said sets may be ren- il. G. Coox.




