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- chines, and especially to those which are as-
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~ UNITED STATES PATENT OFFICE.

HANS HANSON, OF BROOKLYN, NEW YORK.
CALCULATING-MACHINE AND TYPE-WRITER ATTACHMENT.

No.816,319.

lSpecliﬁca,tien of Letters Patent.

Patented March 27, 1906.

Application filed June 27,1902, Serial No. 113,458,

To all whom it may concern:

- Be 1t known that I, Hans HANSON, a citi-
zen of the United States of America, and a
resident of the borough of Brooklyn, New
York.city, State of New York, have invented
certain new and useful Improvements in
Calculating - Machine and Type-Writer At-

tachments, of which the following is a speci-

fication. -
My invention relates to calculating-ma-

sociated with type-writing machines.

simple and efficient calculating mechanism
adapted for use either in connection with or

independently of printing mechanism, so’
‘that, on the one hand, the t

| ype-writer may
be used independently

- culating mechanism may be used either con-

jointly with or independently of the printing

mechanism of the type-writer; second, to

provide in a calculating - machine. means |

whereby the adding-keys may be struck in
the natural order of succession—to wit, in

 the order in which the numerals of a number
- or sum are read from the left to the right;

30

third, to provide in connection with a type-
writer or printing mechanism a calculating
mechanism in which the so-called “*touch”

~of the adding-keys is as light or approxi-
mately as light as that of the keys of a stand-

35

ard type-writer; fourth, to provide in a cal-
culating-machine preliminary-representation

~, devices which are adapted to be “‘set’’ under

the action of the adding-keys and to be sub-
sequently brought into action to operate the

numeral-wheels of the register by means in-

40

dependent of the adding-keys; fifth, to pro- |

vide means whereby errors in the setting

of these preliminary-representation devices

may ‘be corrected at any time before they

. have been brought into action to transfer the

‘amount on the register-wheels; sixth, to pro-
- vide means whereby ‘the so-called ‘‘adding

mechanism’ may be used to perform multi-

plication; seventh, to provide means whereby.

the type-writer and calculating mechanism

-may be used to do tabulated work; eighth, to

provide means whereby a number or sum

may. be written ‘‘solid” thus, $1234567, or

.may be separated by commas and a dollar

55

and cent mark thus, $1,234,567.89, and,
ninth, to provice simple and efficient mech-

2.+ amsm whereby the above-noted objects and

of the calculating
mechanism and, on the other hand, the cal-

ey

others, which will hereinafter appear, may- -

be carried out. o |
"T'o the above ends my invention consists of
the novel devices and combinations of de-
vices hereinafter described, and defined in
the claims. - |
The 7ollowing is a brief outline of the ma-
chine illustrated in the accompanying draw-

1 ings and hereinafter more specifically de-

scribed, which machine embodies the several
features-of my invention. The type-writer

S. { employed in this instance for the application
The objects of my invention may be briefly: '
summarized as. follows: First, to provide'

of my invention is what is known-as the

““Underwood” type - writer. In the key-

00
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board of the type-writer or closely associated

therewith is located a row of ‘‘adding-keys,”

so cailed to distinguish them from the ordi-

nary numeral-keys or key-levers of the type-
writer.
each of two parts or sections and are so ar-
ranged that when one part of the key is
struck or depressed the corresponding nu-

These adding-keys are made up

75

meral-key lever of the type-writer will be de- .

pressed to actuate the printing mechanism

of the type-writer, and the calculating mech-

anism will also be actuated to record the

result; but when the other key-section is

.struck or depressed the calculating mech-

anism will be actuated to record the result,
but the corresponding numeral - key lever

of the type-writer will not be acted upon,
and hence the corresponding numeral will
‘not be printed. Nine so-called ‘‘units-bars,”

which are preferably extended transversely

of the machine, are arranged to be de-
- pressed by the corresponding adding-keys.

The register for registering the results of the
computations involves a plurality of humeral
or adding wheels located side by side, to-
gether with carrying mechanism of novel
construction. For each numeral - wheel of

order, there is a so-called ‘‘decimal-order

‘bar,”’ which when moved forward operatesits
corresponding numeral-wheel.  These deci-
mal-order bars, hereinafter for brevity called
‘“decimal-bars,” extend below and at a right
angle to the nineunits-bars, and each decimal-

bar is provided with nine vertically-movable
““units-pins,”’ so-called, which units-pins of the

30

Qo

95

theregister, except the one of highest decimal -

100

10§

several bars stand directly under the ““units- -

bars’’ of corresponding unit value or numer-

icai-order. . To position the units-pinssothat

they may be-set or depressed by the depres-

-sion of a units-bar under the action of an add-
| ing-key, the decimal-bars must be slightly

ITO




- vices, the best form of such selector being a |
rotary tappet-drum having spirally-arranged
tappets, which acting through intermediate
devices lift' and then drop the decimal-bars

one at a time In an order of su:cession from

i0

L L]
-

816,819

raised, and this is accomplished By a so-called | fully described in the detail description here-

““decimal-order selector’”” and associated de-

the left toward the right. This tappet-drum
is driven intermittently from a motor-spring

‘afforded by the motor-spring of the type-
writer, and the timing of the partsissuchthat

~any particulardecimal-bar withits nine units-

TS

20
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pins, will be 1 a raised position at a time
when one of the units-bars is depressed, all
these actions of course being controlled by

the depression of an adding-key. When a
units-pin of eachdecimal-bar, or of anumber.

thereof, have been depressed or “set,” they

determine the amount or sum which is to be.

added on the wheels of theregister, and hence
taken collectively they constitute what may
be appropriately designated as a “‘prelimi-
nary-representationdevice.”” Thesaid units-

ins might therefore be designated as ‘““pre-

iminary representation pins.” After the

preliminary representation has been thus ef-

tected by the depression of units-pins the deci-
mal-bars are moved endwise by the action of

a so-called “‘operating-carriage,” which car-:
riage 1s moved by a hand-lever and is pro-

vided with a so-called ‘““driving-bar,”” which

- as the carriage moves forward engages the
depressed units-pins, collects them in a trans-:

- versely-lined row, and imparts movementsto

35
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the decimal-bars depending on the normal

relative positions of the depressed pins to the
sald driving-bar. |
are usually differential, but which will be the
same 1f the same adding -key is each time
struck, are imparted to the decimal-bars, and
hence to the corresponding numeral - wheels
of the register. The carrying of the ‘“tens’’
trom the one numeral-wheel onto the wheel of

 next higher order takes place on the return

. 590

55

movement of the operating-carriage. Means
1s also provided whereby on the imitial return

-of the operating-carriage the set or depressed

units-pins which-have then performed their

‘work will be restored to normal positions.
provide for doing so-called ““tabulated

To

work,” the registers, the groups of decimal-
bars, and the spiral series of tappets on the
tappet-drum are duplicated and may be fur-
ther increased in' number at will; but the
same set of adding-keys and units-bars may

~ be employed, it being necessary, of course,

60

~ are also provided; but these, as well as the-

that the latter be sufficiently extended for ac-
tion on all of the units-pins of the several

groups of decimal-bars. . Devices for correct-

ing errors and for performing multiplication

novel and peculiar disposition of the tappets
of the tappet-drum or decimal-order selector,
whereby so-called ““solid-work” or ““punctu-

65 ated work” may be accomplished at will sre .

Thus movements which

“after given. _
It 1sthought that the foregoing general out-
line of the machine will prepare the reader

for a quick understanding of the construc-

tion and operation of the machine, as here-

inaftter given.

70

In the detailed description of my invention =

as 1llustrated the following grouping of mech-
75

anisms has been made, and each group of

mechanism has been designated by the fol-

lowing characters, to wit:
Type-writer and case supporting the same,
designated by numerals.

.. Register, including carrying mechanjsm;

designated by @ and its powers.

 Adding-keys, units-bars, and- intermediate

connections, designated by b and its powers.
Decimal-order bars, preliminary-represen-
tation or units-pins, operating-carriage, and

assoclated parts, designated by ¢ and, its

powers. -
Decimal -order selector or rotary tappet-
drum and associated devices, designated by

fand I and. their powers.

Hand-lever and connections, designated by
g and 1ts powers. . B
- Tabulating mechanism, designated by k
and 1ts powers. S _

Krror-correcting devices, designated by n
and 1ts powers. |

Zero devices, designated
powers. |

Multiplication devices, designated by ¢ and
1ts powers. - o ,.

My invention is illustrated in the accompa-
nyin% drawings, wherein like characters-indi-
cate l1

ke parts throughout the several views.

80

90

95

by ip'— and 1its-

100

© Figure 1 is' a plan view of the principal

parts of the calculating mechanism, the same
being uncovered, some parts being broken

105

away and some parts being removed. Fig.2

1s a view, partly in side elevation and partlyin

section, showing both the type-writer and .

the calculating mechanism, parts of the for-

ITO

mer being broken gway and the latter being

sectioned on the irregular line «? 2? of Fig. 1.
Fig. 3 1s an end view of the rotary tappet-

~drum or decimal-order selector, showing the

complete arrangement of the tappets thereof.
Fig. 4 is a detail in left side elevation show-

ing one end of an oscillating frame, a portion

of the operating - carriage of the calculating

‘mechanism, and a latch -lever co6perating

with said parts. Fig. 5 is a view in side ele-

~vation showing the forward portion of the
~case of the calculating mechanism and cer-

I15

120

tain parts mounted on the left-hand side of
the same: - Fig. 6 is a vertical section on the

line 28 x5 of Fi%. 1, a portion only of the type-

writer beinig shown. Fig. 7 is a view princi-

pally in right side elevation, showing the cal-
culating mechanism, the case thereof being

sectioned so as to expose some of the inclosed
mechanism toview. Fig.8isafrontelevation

125

130
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‘ofthe caicula;ting mechanism with some parts |
sectioned on the irregular line «® 2® of Fig. 1.
Fig. 9 1s a detail in section on the line z° 2°

-of Fig. 8. - Fig. 10 is a rear elevation show-

10

gear-clutch shown in Fig. 10. Fig. 13 is a

20

30

35

 pins in elevation.

40

“section, on the line *¢ x'® of Fig. 2. Fig.17is
& section on the line ' 2'7 of Fig. 15." Fig.

the so-called ‘‘ decimal-bars.”’

ing the type-writer and calculating attach--
ment, but with the case of the latter sectioned

on the line x'° z'° of Fig. 2 and with some

parts broken away. ~Higs. 11 and 12 are de-

talls, respectively, in side elevation and in |

plan, of the shipper-lever for operating the

perspective view showing the head or free

end of the hand - operated power - lever of

the machine, the tabulating-keys which are

carried thereby being removed. TFig. i4isa |

detail in section on the line x'* 2 of Fig. 13,
with the tabulating-keys shown in working

~positions. Fig. 15 is a plan view, with some | box-like case 2, which latter, as will be here- -

parts broken away, of the units-bar actuating
connections and the frame in which such
parts are mounted. ¥ig.16 is a view, partly

in front elevation with some parts removed -

and some parts broken away and partly in

18 1s a similar view to Fig. 17, but with cer-

tain of the parts shown in the former view re-

moved. ¥ig. 19is a plan view of one section

of the mechanism shown in Figs. 16, 17, and |

18. Fig. 201s a side elevation showing one of

Figs. 21 and
22 are plan views of the same, the latter hav-

Ing some parts broken away. Fig. 23 is an

end elevation of the parts shown in Fi%. 20. |
Kig.

Fig. 24 1s a section on the line z* z* o

20, the so-called “ units-pins’’ being removed
thereirom. Fig. 25 shows one of the units-
n. Fig. 26 is a plan view
showing in part the adding-wheels and carry-
ing mechanism of one of the registers. . Figs.
27 to 31, inclusive, are details of the adding-
wheels and parts carried thereby. Figs. 32
and 33 are details of the composite carrying-

Awheels. Fig. 34 1s a perspective view of one

45
~erate with the decimal-bars of the calculating

of the lifting and tripping levers which coop-

mechanism. Fi‘%. 35 1s.a perspective view of

~.one of the latch-hooks which coéperate with

55

60

frame, best shown in Fig. 15.

the itting and tripping levers in Fig. 34+ Fig.
36 1s an elevation of one of the adding-keys,
showing also by dotted lines a loose rack
which cooperates therewith. Fig. 37 is a
section on the line 2% % of Fig. 36. Fig. 38

1s-a perspective view of the rack shown in |

dotted lines in Fig. 36. Fig. 39 is a plan
view of a part of the rectangular supporting-

plan view showing parts of the multiplying
device.

of Hig. 1. !
on the hine «* x* of Fig. 26, illustrating dif-

- ferent positions of the parts of the adding-

wheels and carrying devices, some parts be-

ing broken away and others being removed. |
65 Kig. 45 is a view corresponding to Fig. 5, but |

{

Kig. 40 is a

Fig. 41 is a section on the line % 5# |
Kigs. 42, 43, and 44 are sections |

showing different positions of the parts of
the multiplying device. Fig. 46 is a detail in
side elevation showing a portion of the oper-

ating-carriage and certain associated parts.

Fig. 47 1s a diagrammatic plan of the key-
board; and Fig.48 is a diagrammatic view of

the so-called * tappet-drum?” or *decimal-

order selector,” showing the samelaid out flat.
Type-writer and case supporting the same,

As already stated, I have in the present in-
| stance shown my invention as applied.to an

“Underwood” type-writer. The construc-

tion and operation of this type-writer is well
understoo

and will be briefly described as
follows: The numeral 1 indicates the frame
of the type-writer, the base of which, it may

5

70

75

30

be here stated, is mounted upon the top of a

inafter noted, incloses the principal parts of
the calculating mechanism. .3 indicates the

| 1mpression-roller; 4, the type-writer carriage;
‘5, the type-bars; 6, the character-keys; 7, the
| numeral-key levers, which levers are yield-
ingly pressed upward by springs, (not shown,)

~and 8 the spacing-bar or bail of said type-

writer, which bar or bail is also yieldingly
held upward by a spring.. (Not shown.) A
bracket 9, Figs. 2, 6, and 10, sup

carriage-spring power device, of w

drum; 13, the ratchet-wheel, and 14 a fixed

15, which holds said ratchet-wheel 13 against

e

orts the
‘ ch 10 is
the spring-barrel, 11 the tapes, 12, the tape- g3

~stud on which is pivoted the retaining-pawl

the tension of the motor-spring 16. The -

ratchet-wheel 13 is provided with a stud 17

100

for turning 1t t6 wind up the spring 16, and

~the tapes 11 are wound reversely on the drum
12, and their oppositely-extended ends are
secured to lugs 18 of the type-writer carriage

4, ¥1g. 10, for positively moving said carriage
in both directions under the action of the

105

“hand-lever of the calculating mechanism and |

under the action of the motor-spring of the -
type-writer, as will hereinafter appear. Ina"

bearing of the bracket 9 is mounted a sleeve

.I10

19, to the inner end of which is attached. g

tape-drum 12, and to the outer end of which
1s attached a bevel-gear 20, said gear and
drum being thus caused to rotate in unison.
A rotary shaft 21 ‘extends axially through
and 1s loosely journaled in the sleeve 19 and
carries at its inner end the spring-barrel 10

-and at its outer end the ratchet-wheel 13.
The motor-spring 16, which is within the
spring-barrel 10, is at its inner end attached
to the shaft 21, and at its outer end is at-

tached to a stud 22 of the tape-drum 12.

ment of the tension. of the motor-spring 186,
the same as in an ordinary type-writer. The
supporting-casé 2 has perforations through
1ts top-plate, which permit free movements of
such of the parts of the calculating mechanism
as are passed therethrough, and at its forward
portion 1t is curved downward and reduced

115

120

‘This construction provides for the adjust-

125

130.
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in height, and at such curved portion it is | the brackets a* and having loosely mounted .

provided with a glass sight-opening 23,
through which, as will presently appear, the
numerals on the adding-wheels of the regis-
ters are exposed to view.

Register, including carrying mechanism.—
1 these two wheels a nine-toothed star-wheel

Kach register involves a plurality of adding-

wheels marked on their peripheries with the

~numerals “0” to “9,” inclusive, and posi-

IO

15

20

tioned so that these numerals will be ex-
posed successively to view through the sight-
openings 23 of the case 2, there being, as
shown, ten such wheels in each group or for
each register. These adding-wheels a are
mounted for independent rotations in one di-

rection on a shatt o/, which extends trans-

versely of the machine and is journaled in
vertical bearing-plates a?, secured to the bot-
tom of the case 2. The said shafts a’ are in-
dependent of each other, as clearly shown in

~ Fig. 8, wherein the adding-wheels of one reg-
ister are shown removed from ome of the

shafts.

~ hub a* of each adding-wheel and receives a

25

differential movement from its cooperating

““decimal bar,”’ as heretofore indicated and

~hnereinafter more fully described. Between
- the loose gear ¢® and a web of the adding-

_30

wheel @ 1s a ratchet-wheel ¢°, that is attached

to the said gear a¢®. The adding-wheel a car-
ries a spring-pressed pivoted pawl a«°, which

 codperates with said ratchet-wheel to turn

35

the adding-wheel in the direction of the ar-
rows marked on Figs. 2 and 30 when the
gear ¢® 1s rotated by the forward or.opera-
tive movement, of its decimal - bar.
pawl, however, permits a reverse movement

- of the said gear a® and ratchet-wheel a® with-

40

45

~ tlon indicated by the arrow marked on Fig.

- Inafter

out causing a return movement of said add-
ing-wheel a therewith. On the other side of
the adding-wheel a is attached a wheel o,

having ten teeth, and pivoted to this same |
side of said adding-wheel is a spring-pressed

pawl @®, which engages a shoulder a® of the
shaft ¢’ when the shaft is moved in the direc-

31, this being the movement which is accom-
plished by the so-called ‘‘ zero devices,’’ here-
escribed. The adding-wheels are
held against accidental movement by fric-
tion—E&WIS a'®, pivoted on a transverse bear-
ing-shaft a', supported by the bearing-

plates a®. - These pawls ¢'° are shown as pro-

" vided with rollers a'? at their forward ends,

55

. 6o
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that engage in the notches between the teeth

~-of the wheel @7, carried by the corresponding
adding-wheel a.
-a*? are connected to springs, a'?, the otherends -

The rear ends of the pawls

of which springs are attached to parts here-
iatter described, as best shown in Figs. 2
and 6. | | L

- The carrying mechanism of the register is
best Ulustrated in Figs. 2, 6, 42, 43, and 44.
Parallel with and rearwardly of each adding-

A gear a® is loosely mounted on the

This

thereon a series of compostte carrying-wheels
1n number one less than the number of the co-
Ogerating adding-wheels, and each consistin
of three sections—to wit, a six-toothed whee
a*®, a three-toothed wheel ¢'*, and between

o', the three wheels being connected to ro-

tate as if one and being frictionally held

against accidental movements by a pawl ',
mounted on the same shaft ¢ on which are

75

pivoted the pawls a'° heretofore described. -

The springs a*®, heretofore noted, connect the
awls a'% and @'® and yieldingly press the
ee ends of sald pawls a'® against the teeth

of corresponding star-wheels ¢!, as shown in .

Kigs. 2 and 6.

Referring to Fig. 32, it will be seen that the

six-toothed wheel ¢*° is made as if every third
tooth had been cut out; leaving three divi-

sions of two teeth each. The normal posi-
tions of the carrying-wheels is best shown in
Kigs. 2, 26, and 42, by reference to which it

will be noted that the six-toothed wheel g5
lies in the path of a single tooth @', carried on
the periphery of the corresponding adding-

wheel a. . When one of the adding-wheels a
is moved from its ninth to its tenth or zero
position, its tooth a'® engages the tooth of the
carrying-wheel ¢*, which stands within its
arc of movement, and will thereby shift the
composite carrying - wheel from 1ts normal
position (indicated in Fig. 42) into its inter-
mediate position, (indicated in Fig. 43,) in

which position it remains for the time being.

The above step movement of said carrying-
wheel 1s a one-ninth of a complete rotation.

30

99
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The teeth on the wheel ¢'®* were of course -

shifted one step with the shifting of the
wheel a5, but were not moved within the arc

of movement of the teeth of the wheels .

1045

Rearward of the shaft a'* is a shaft a?°, .

toothed arms a*, that are spaced apart later-
ally and set spirally on the shaft a*°, as best
shown in Figs. 1, 2, and 26. _
arm ¢* for each carrying-wheel a'°, and the
latter lie in the path thereof, so that when
sald carrying-wheel has been shifted from its
normal position, as shown in Fig. 43, one of
the advance teeth thereof will be engaged by
the teeth of said arm when the shaft ¢?° is os-
cillated from the position shown in Fig. 43

into the position shown in Fig. 44. This-

movement of the said shaft a*° carries the 120

toothed arm a* from the position indicated
in Kig. 43 into the position indicated in Fig.
44 .and causing the same to act upon the
wheel a*® and impart a further two-ninths of
a complete rotation to the composite carry-
ing-wheel, so that the carrying-wheel in Fig.
44 stands one-third of a complete rotation

ahead of the carrying-wheel in Fig. 42. Tt

should also be noted that if the toothed arms

wheel shaft ¢’ is a shaft a'*, also supported by | ¢* be moved while the carrying-wheel stands

which carries radiating gear-segments or two

110

There 1s one -

115

125

130
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‘as shown in Figs. 42 and 44 it will have no
action whatever on the said carrying-wheel.

~ However, the movement of the composite

carrying-wheel from the position indicated in

" 5 Fig. 43 into the position indicated in Kig. 44

-causes one of the teeth of the three-tooth
- wheel a* to engage one of the teeth of the ten-
~ toothed wheel a”, which belongs to the add-
- Ing-wheel of the next higher denominational
10 order and imparts a one-tenth rotation
thereto, thus carrying one from the lower to
- the’higher denominational order. Tt is now
~ evident that all
wheels which have not in advance of the
15 movement of the toothed arms a* been
moved from normal positions by the action
thereon of the tooth a'® of the corresponding
numeral-wheel will remain in normal posi-
tion and not be effected in any way by the
20 subsequént movement
~ toothed arms ¢*. The radius of the toothed
arms ¢* should be such that the circumfer-
entlal spaces between their outer ends. afe
sufliczent for each arm to complete the move-

25 ment of 1ts colperating gear or carryi{lg—.

wheel a'* before the next toothed arm begins
actlon on its codperating carrying-wheel, so
that the movement of carrying from the units
~order to the-tens order is made full and com-

- 30 plete before the carrying from the tens order °

to the hundreds order is started, and so on,
_ throughout all the orders. The ecircumfer-
- ential distance between the first and the last
toothed arms a¢* (see Fig. 2) must be suffi-

35 clent to leave an open space for the free pas-
sage of all of the teeth of the six-toothed car-

rying-wheels ¢, S , |

The shaft a* (see Figs.:1, 6, and 8) carries

& loose pinion ¢* at one end, and a Spring-
40 pressed pawl a*, pivoted on said pinion, en-
- -gages a shoulder a* of said shaft when said
o Einion_is*ro,t&ted in the direction indicated
y the arrow marked in Fig. 6, so that the
toothed arms a*
45-der such movement of said pinion, but will

' not. be moved under reverse movement of
said pinion. The pinion a?* meshes with a
spur-gear a¢*, suitably journaled on a stud a*s,
which projects inward from the left-hand
- 50 side of the casé 2. . The gear a® receives posi-
' tive rotary movements in both directions un-

der the forward and return movements of the
operating - carriage and its rack ¢! and im-
parts such movements to the pinion ¢ and

55 to 1ts driving-pawl a. ~Under the forward
‘movement of the operating-carriage the pin-
- lon @™ is given one complete rotation in a di-

Tection reverse from that indicated by the |

- arrowmarked on Fig. 6, and under this move-

6o ment the pawl a* slips over the shoulder a¢* |

of the shaft a?°, thus leaving said shaft and
1ts toothed arms a* standing in their normal
positions. Under the return movement of
the operating-carriage- the said pinion a* is

65 given a complete backward rotation in the. |

v

of those composite carrying-

of thie codperating

will be positively moved un--

1

3

II.

5 .

direction indicated by the arrow marked on
Fig. 6, and under this movement the pawl a®
engages the shoulder a* of the shaft ¢ and
imparts.one complete rotation to the said
shaft and its toothed arms ¢*. On the shaft
a*® near one end thereof is a disk a¥, (see Fig.
41,) which has a single notch that is nor-
mally engaged by the free end of a Spring-
retaining pawl ¢® on one of the brackets a?.
By this means the shaft a?° and its toothed
arms ¢* are held in normal positions against
accidental or return movements. On the
corresponding end of the shaft o’ is a disk ¢,
having a single notch that is normally en-
gaged by the free end of a spring-pressed re-
taming-pawl ¢*°, which, as shown, is pivoted
on the shaft ¢'. This pawl ¢*° holds the
shaft ¢’ in normal position against accidental
movements. , | SRR

- Adding-keys, units-bars, and intermediate 85
connections.—The adding-keys are mounted
for vertical movements, as shown, in the
flanges of a channel-bar b’, which is rigidly
secured to the type-writer frame 1.  These -
keys b-are centrally located over the corre- 9o
sponding numeral-key levers 7 of the type-
writer and bear corresponding numbers on

10

75

30

| their respective heads or key finger-pieces, the

| In position where when thrown

|

said adding-keys being marked from the left’
toward the right with the successive numerals g
“17 to *‘9,” inclusive, as shown in Fig. 47.
The stems of the keys b are tubular and are
slit or divided at their lower portions, as in-
dicated at 4% so that they straddle the cor-
‘responding numeral - key levers 7, and are oo
turther formed with shoulders 4%. As shown
n Figs. 2 and 16, an escapement-actuating
blade b*is pivoted at its ends and lower edge
to the sides of the type-writer spacing-bail 8
| pivotally 1og
rearward 1ts upper edge will be engaged by
the shoulders 6° of the keys b. At one end
this blade b* is provided with a finger-piece
b°, by means of which it may be turned from
1ts normal position (indicated by full lines) 110
into an inoperative position, (indicated by
dotted lines in Fig. 2,) in which dotted-line
position it will not be engaged by the said
shoulders 8°. As is evident, the depression

| of one of the keys b when the blade *isin 11 g

1ts operative position will depress the escape-
ment - bail 8 and actuate the escapement
mechanism of the type-writer, regardless of
‘whether or not one of the numeral-key levers"
7 1s depressed. This, as will presently be 1ze

| noted, is an action that is necessary when the

$

machine 1s manipulated to actuate the calcu-
lating mechanism without operating the
printing mechanism of the type-writer.

In the upper unslotted portion of each kéy 12

b is telescopically inserted a supplemental

»

| Key 8%, having at its upper end a head or fin-

‘ger-piece which fits a recess in the head of the .
key b and is of course much smaller in diame-
ter than the latter. . The numerals which in- 130




dicate the numerical values of the several| _ nd «
| over each units-barb'!, as best shown in Figs.

15, 17, and 18. ~ With these supports when

adding-keys are.preferably marked directly
on the heads of the supplemental keys b°.
The stems of the supplemental keys 0° are
provided at their lower ends with laterally-
projecting lugs 47, which work between the
split portions of the stems of the keys b to
prevent the supplemental keys from turnming,

~ which engage the lower flanges of the chan-

10

20

30

35

nel-bar &’ to limit the upward movement of
both sections of the key, and which, further,
afford extended surfaces for engagement with
the forwardly-projecting ends of the numeral-
key levers 7. The object of thus having a
key within a key or, in other worcs, a key
formed in.two sections is to-afford simple and
efficient means for operating the adding

‘mechanism without operating the type-
bars—as, for instance, when performing

multiplications, at which time it is not de-

sirable to print all of the figures entering
mto the calculation, it being suih ‘

print the multiplicand, the multiplier, and
the produect. . . +
Loose stub-racks b® are positioned verti-
cally, one just below each adding-key b, (see
Figs. 2, 16, 36, and 38,) the said racks being

mounted to work through seats 6°, Ifig. 29,
formed in a forwardly-projecting flange of a
rectangular frame 6'°, Kigs. 1, 2, 15, and 16,
“which frame is rigidly secured to and extends
transversely across the upper central portion
- of the case 2.
venience in assembling the parts made sepa-

The stub-racks b® are for con-

rate from the keys b; but so far-as their prin-

cipal function is concerned they might be.

rigidly secured to or formed as parts of the

-~ keys 6.

40

ing spaced apart from-front to rear of the

45

50

55

60

The nine para,llel so-called ‘ ‘units-bars’’ b
are located within the rectangular frame 0'°
and extend transversely of the machine, be-

machine distances which represent units of
movement of the numeral-wheels of the reg-

isters. (Here direct attention to Kigs. 2, 5,

and 15 to 19, inclusive.) -
. Journaled in the front and rear
rectangular frame 6'° is a series of nine shaftts
b'* having at their forward ends gears 63,

(shown as segmental in form,) which gears .
~mesh one with each of the stub-racks 6% of

the nine adding - keys 6. These racks, it
should be here noted, are further guided and
held in mesh with said gears by headed guide-
pins b4, projecting from the frame 6'°. On
the forward ends of the shafts 6** are tor-
sional springs 6* for returning sald shafts,
and the-adding-keys connected thereto, to
their normal positions after said keys have
been depressed and released by the finger.
The units-bars 6!, just above noted, are
supported from the rectangular frame 0'° by

‘bell-cranks 5'®, mounted on transverse fixed

roas bY) also supported by said frame b6'.

65 The upper arms of the bell-cranks 5 are |

cient to

bars of the

. 816,319

connected by.tie-—b&rs b whieh extend one

one of the tie-bars b!® is moved toward the

left with respect to Figs. 17 and 18 the cor-

responding connecting units-bar 6! will be
forced downward, and to accomplish such
movement by the depression of the adding-
keys b the following provisions are made:
Each tie-bar b'® carries a spring-pressed pawl
b'°, which is normally held against a stop-pin
b2° with its free end in position to be engaged
by a tappet-lug b* on the corresponding
rock-shaft b?. By reference to Figs. 15 and
17 it will be noted that the said pawls b'® are

located at different points on their respective
bars b8, so that they are brought into the

proper positions with respect to the corre-
sponding rock - shafts 6'*. With this con-
struction when one of the numeral-keys 1s
depressed and the corresponding shaft 6 1s

rocked its tappet-lug b* will engage the co-
operating pawl 6'°, force the corresponding
tie-bar 6% toward the left, depress the corre--

sponding connected units-bar 6*', and then

pass beyond the said pawl, thus permitting
said two bars b and 6'® to be immediately

returned to normal positions under the action
of a spring b* which, asshown, 1s attached to

frame b0'°. (See Figs. 1, 15, 17, and 18.)

When the depressed numeral-key and corre-

sponding rock-shaft 6'* are subsequently re-
turned to normal position under the action
of the spring 6%, the EF&WI b*® will yield to per-
mit the tappet-lug b2

position. _
action just above described is such that the

units-bar ' will receive its complete down-

ward and operative movement and be.per-
mitted to-again rise before the type-bar of
the type-writer makesitsimgrint on the pa-
per. This makes it 1mpossi
of one of the adding-keys without first set-
more fully appear. |
prevents accidental conflict between- the
units-bars and other parts to be hereinatter
described.. | | : -
Decimal-bars, preliminary representation or
units-pins, operating-carriage, and associated
parts.—Extending from iront to rear of the
machine, below the so-called ‘‘ units-bars’’ %,

~and hence at a right angle to the latter, are
the independently-movable. so-called ‘“deci-

mal-bars’’ ¢, of which there are, as shown,
nine for each register—to wit, one for each
adding-wheel of each register except for the
register-wheel of the highest numerical or-
der.. The number of these bars ¢ represent
the number of columns of figures which may

ble to print the-
figures on the paper through the depression

75

30 |

85

Q0 |

'said bar 6'® and to a bar %, secured on the 95

100 -

_ ! to pass to its normal -
Furthermore, the timing of the

105

110

‘ting certainof the units-pins, as will presently -
The above action also.

I15

120

125

be added together. . Otherwise stated, from

the right toward the left they stand, succes-.

sively, for the units, tens; hundreds columns,

130



- mal-bars’’ might have been designated as the
Attention is here directed .

816,319

and so-on, and hence these so-called ““deci-

““column-hars.” _
to Figs. 1, 2, 5, 20 to 25, inclusive, and Fig.
42. At their forward ends the decimal-bars
¢ have toothed portions ¢/, which mesh with
the gears @° of the respective adding-wheels
@ and are notched at ¢? for engagement with

-2 fulerum-rod ¢ of the traveling carriage

10

I5

20
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40
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¢t, which carriage has wheels ¢*, which run
over tracks ¢® on the bottom of the case 2,
sald carriage being thus mounted for move-

ments irom front to rear of the machine. At

their forward portions the column-bars ¢ rest
on a supporting-bar ¢7, that is supported by

the case 2 and is provided with vertical pro-
jections that space apart the sald bars. At

their rear portions said decimal-bars ¢ rest

upon the lower of a pair of transverse bars-

¢, which bars are supported by the case 2
and are provided with vertical

Those portions of the bars ¢ which normally

stand rearward of the bars ¢® are of such ver--
tical dimensions that when the said bars are
drawn forward they are held against vertical
movements by the bar ¢8. N ormally, how--
ever, the rear portions of said decimal-bars
may be raised slightly, as indicated by dotted
lines in Fig. 2, for a purpose which will here-:

inatter appear. At their extreme rear ends

same. (See Figs. 20 to 25, inclusive.)

When the decimal-bars ¢ stand in normal po- | the form of a- rotary drum having spirally-
sition, the units-pins thereof stand under their:
respective units - bars b, but lie below the

same such distance that the depression of any

of the units-bars will not engage the respec-
tive units - pins unless the rear portion of a
decimal-bar has been raised, as indicated by

dotted lines in Fig. 2, in which case, however,

the depression of any units= bar will force
downward or set the corres

nects the side bars of the carriage ¢* and nor-
mally stands just rearward of the rearmost

units-pin ¢'°, with its upper portion at such

clevation that when the carriage is moved

forward it will clear the lower ends of such

of the units- pins as have not been forced
downward or “set.” (See Figs. 2 and 5.)
On the outer surface of one side bar of the
carriage ¢* is a horizontally-extended rack
¢, F1g. 7, and on the outer side of the other
side bar of the carriage is a similar but longer
rack - bar ¢**, Fig. 6, which latter rack - bar

_ portions
~which space apart the rear ends of said bars:

ponding units-pin .
which lies directly under the same. A trans- |
versely - extended push-bar ¢!3 rigidly con-

gear, as heretofore described, meshes with
the pinion a* on the common carrying-shaft

a*® of the several registers.. The said two

rack-bars also mesh with pinions ¢' on a

transverse shaft ¢, which shaft is journaled
10 the case 2 and receives motion to recipro-

cate the carriage ¢* from a hand-lever herein-
atter described. Such of the units-pins ¢!° of
the decimal - bars ¢ as have been pressed
downward or set in one operation must be

7

75

restored to normal position before starting a

new line., - This 1 accomplish. as follows,

(see Higs. 2, 6, and 40:) A transversely - ex-

tended pin-resetting blade ¢'® extends below
the decimal-bars ¢ and is pivotally supported
by one side of the case 2 and by a fixed
bracket 182. (See Fig. 1.) Near one end
saia pivoted blade is provided with a depend-
ing lug ¢*?, which stands in the path of move-

‘ment of a spring-pressed actuating-pawl c?°,

30

carried by one side of the traveling carriage

~¢* and limited in its upward movement by a

stop ¢*. Hach time the carriage ¢* moves
forward the pawl ¢*° yields in passing under

the lug ¢'® and then springs upward in front

of the same,so that under the initial return
movement of said carriage it will act upon

90

said lug ¢!® and force the free edge of the re- -

storing - blade upward against such of the
units - pins as have been depressed, it being

| understood, of course, that all the depressed
the said bars ¢ are provided with undercut

- shoulders ¢? for a
heremafter appear. Each decimal-bar ¢
S carrles a series of nine vertically - movable !
units-pins ¢'°, mounted in laterally - turned:
flanges ¢'* of the said bars and frictionally
held 1n whichever position they may be set
by light springs ¢*, interposed between the

| units-pins will by the action of the driving-

purpose which will also’| bar ¢® have been alined or gathered in a

stralight row immediately above the said re-
storing-blade under the extreme forward
movement of the said carriage -and at this
time have done their work. |

~

Decvmal - order selector .or rotary tappet-

95

100

drum.-and associated devices.—This-group of .

mechanism comprises a selector, advisably in

arranged tappets, connections between said

105

drum and the motor-spring of the type-writer,

whereby it is operated therefrom, and lifting
and tripping devices whereby under the ac-

110

tion“of the said tappet-drum or selector the -
decimal-bars care raised into positions to pre- .

sent their units-pins-to any depressed units-

bar one at a time from the left toward the
 right—to wit, in the order of succession in

which the figures are struck on the numeral-

‘keys and areprinted on the paper in the type-
The spring-driven gear 20 (see Figs. 6 -

writer. :
and 10) meshes with a sliding pinion 7, carried
by the upper end of a shaft 7 ,2which shaft at
itsupperendis journaled in a projection f* of
a bearing - bracket 13, rigidly secured on the
rear portion of the typ |
lower end of said shaft being mounted in a
bearing f*, secured to and within the case 2.
(See also Fig. 2.) The bracket % supports a
pivoted shipper-lever 7%, the pronged end of

1

120

e-writer frame 1, the

125

which engages a groove in the hub of theslid-

ing pinion f* and the other end of which carries

meshes with the intermediate gear a¢*°, which | a .sprmg'—-pressed lock -pin £, (seg Fig. 12,) 130
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- which is adapted to engage with either of a
~ patrof perforations f7onthebracket /2. (See
f‘ﬁg. 10.) By means of this shipper-lever

e

5 with the bevel-gear 20 for connecting or dis-
connecting at will the shaft f” for movements
with the type-writer carriage, according to
whether the type-writer and calculating-ma-
chine are to be operated in connection with

1o or independently of each other, and also, as
- will ‘hereinafter appear, for the purpose of
changing the position of the type-writer car-
riage and seleeting mechanism relatively to
each other. As a means for causing the pin-

15 10n f to rotate with the shaft /7, but permit-
~ ting it to slide thereon, said shaft is shown as

provided with a collar 75, having perfora- :

‘tions through which work parallel pins 1,
~earried by a collar f*°of thesaid pinion /. (See
20. Figs. 2 and 10.) - The shipper-lever 1° is pro-
~ vided with a lock-flange f**, which when the

pinion is.shifted out of mesh with the gear 20

enters a space between the teeth of said pin-

-1on and holds it in position to register ex-

25 actly with the teeth of said wheel 20 when |

they are again connected, thus preventing
~ Jamming of the teeth and the improper con-

~nection of the gear and pinion with respect
~to relative positions. -The said gear 20, it
30 will be understood, is held for proper r,e%is—
ar

and spring of the type-writer carriage mech-~

tration with the said pinion by the rack-

. anism. Inasmuch as the type - writer car-
T1age can be changed to any desired position
35 relative to the calculating mechanism, it is

obvious that in making calculations the ex--

act position of the figures on the paper in the
type-writer depends on the relative position
of the type-writer carriage and calculating

40 mechanism, and by properly ‘“‘timing’’ .the
type-writer carriage with respect to the se-
lecting mechanism the groups of columns of
figures may be located on the paper wherever
desired, and the scale and indicator of the

45 type-writer can be used to determine the rela-
tive position of the typewriter-carriage with
Tespect to the selecting or actuating mechan- |

~ismof thecalculating-machine or attachment.
The arrangement of the selector or tappet-

50 drum is best shown in Figs. 1, 2, 3, 6, and 10,

by reference to which it will be seen that the
drum-body f** is secured on a transversely-
extended shaft /%, which is mounted to ro-

~ tatein and shde through the sides of the case
- 55 2 and 1s provided at one projecting end with

a wide-faced pinion f** and a knurled head or:

- finger-piece f*°. At its other end, inside of

- the case 2, said shaft f*® is provided with a
- collar /% having three grooves, any one of
6o which grooves are adapted to be engaged by
a spring-held detent; /*7. The shaft of this
~detent 17 is journaled in a sleeve f® on one
side of the case 2 and is provided at its outer

- end with the finger-piece ', which when de-
65 pressed ralses the said detent.out of engage-

pinion f can be slid in and out of mesh

816,819

| ment with the groOVe-coliar {18, The said

detent is normally yieldingly drawn against a
stop f*° which projects from the bottom of
the case 2 and prevents the said detent from

being drawn, by its spring, into frictional en-
cagement with said collar /6. At its lower
end the shaft /” carries a bevel-pinion f*,
that meshes with an annular bevel-gear 7,

which 1s loosely mounted on the interme-

diate portion of the drum £ and is held

against sliding' movements by a keeper-

bracket /*, secured to the bottom of the case
2 and engaging a groove in the hub of said
gear. 'To cause the gear /?* and drum f**-to
rotate together, but to permit the latter to

slide through the former, said gear is pro-

vided with projecting pins f*, that work

loosely through perforations of a collar .f*,

that is rigidly secured on the said drum. -
The tappet-drum f*? is equipped with two
double sets of tappets F F’, one doubleset for

each set of calculating devicesor registers and

actuating mechanisms, and with the bevel-
gear [ *convenientlylocated between the two
double sets of tappets. The number of tap-
Eets“ F E'is of course determined by the num-

er of adding-wheels, there being one more of
each than thenumber of adding-wheelsin each
register, so that consequently in the present
instance eleven tappets F and eleven tappets
F’ are employed in each set. These tappets
are arranged in spiral succession. - The. tap-
pets I are spaced apart longitudinally with re-
spect to theso-called “decimal-bars’ ¢,and the
tappets I’ are set intermediate of the tappets
F longitudinally of the drum, but are at m-
tervals offset out of a true spiral line, this

arrangement.of the said tappets being clearly .

illustrated in the diagram view Fig. 48, in
which the drum i1s shown as if laid out flat.

This diagram view will further serve to illus-

trate the fact that the so-called ‘““decimal-or-
der selector’ is not limited to a drum-like or
rotary form, but, on the contrary, that the
tappets are capable of any arrangement
wherein they are brought into the relation
imndicated in the said diagram view or in
other arrangements within the broad prinei-
ple involved. Furthermore, the so - called
“tappets’’ themselves. may take various
forms. The arrangement and function of
these tappets I ¥’ will more clearly appear in

the description of the operation. =~
- Above the rear ends of the column-bars ¢ 1s

a transverse rod f*¢, supported by the case 2,

-and on which is pivoted a series of latch-
hooks 1, Figs. 1, 2, 6, 10, 34, and 35, each of

which hooks is bent laterally to form a shoul-
der /*, and is further provided with a for-
wardly-extended stop-arm f?°*. A spring f3°
yleldingly holds the arm f*° against a fixed

stop 13, that limits the movement of the said

hook in a forward direction. There is one of
these so-called “‘hooks” f# for each decimal-

| bar ¢, and the said hooks are £o disposed with
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‘bars ¢ is a vertically -
irame %, which, as shown, is made up of a

-

rés
mal-bars being in normal or rearmost posi-

tion, and being slightly raised at its rear end, |
its shoulder ¢® will be engaged by the shoulder |
S/ of the corresponding hook and tempor-

arily hold said bar upward, as indicated by
dotted lines in Fig. 2, in which position,. it
will be remembered, the units- pins of the

lifted bar will be so elevated that they may

pe engaged and set by the corresponding

‘units-bars 6 which may be depressed.

Just below the rear ends of the decimal-

pairof end supports and a pair of transversely
extended rods, the lower member of which
rods pivotally connects the said oscillating

- irame to the sides of the case 2, as best shown

20

in ffigs. 1, 2, 4, and 6. This oscillating
frame is normally held in position by latch-
levers %3, pivoted on a transverse rod 13,

supported by the sides of the case 2 and con-

nected by springs jf * to the upper side por-
tions of the oscillating frame 7%, as best

shown in Fig. 4. The rear ends of latch-le-
Wwarsl‘{33 are provided with upper and lower
notches %, that cooperate with pins %7 pro-
jecting irom the end supports of the oscillat-

- ing trame f%. = Rollers 1% on the sides of the

26

levers
35

carriage ¢* act upon the free ends of the latch-
levers * in a manner which will presently
be described. - Pivoted on the upper rod of
the oscillating frame ¥* is a series of lifting-
/*°, equal in number to the number of
adding-wheels. TFach lifting-lever 13° has a

~ rearwardly - projecting tappet-arm £%°, nor-
‘mally located in the path of the codperating

" 40

tappet on the tappet-drum and adapted to
be engaged thereby to depress said arm, lift
sald lever f%° and raise the rear end of the

- corresponding decimal -bar ¢. Again, each

.45

- at the

lifting-arm f*° has a tripping-arm 14, which

the decimal-bar of next higher order which
was’ Just previously lifted. The transverse

~.rod f*, already described, serves as a rest for

the several lifting-levers ¥**. Each decimal-
bar ¢ has: its own lifting-lever 7%° and latch-
hook 7%, and, as shown in Fig. 1, there is one

‘extra lever f*° for tripping and letting fall the

- bar ¢ of the lowest order. By reference to

- 53

Fig. 34 and the other views just noted it will

‘be seen that the free end of the lifting-arm f39
15 turned laterally, so that it will stand di-

rectly under the corresponding decimal-bar ¢,

and that the free end of the vertically-ex-

- tended tripping-arm f* is bent laterally, but

60

qﬁ_s

n a reverse direction, so that it will engage
the laterally - offset depending end 7 of the

hook f* of next higher order. (See Figs. 6
and 10.) o |

- It will now be understood that when one of .
the tappets F of the rotary tappet-drum en-

gages the tappet-arm f%° of the lifting-arm

ect thereto that any one of the said deci--

disposed oscillating

proper time engages one of the hooks
/% and causes the latter to release and let fall

816,319

5

Jever 133, the lower notc

S

1% which stands farthest towardk- the left, N

with respect to Fig. 1, it will move said lift-
ing-leverinto the position indicated by dotted
lines in. Fig. 2 and cause said lever to raise
the decimal-bar ¢ of the highest numerical or-
der into a position where it will be caught
and temporarily held by its coperating hook
J?. Now when the second lifting-lever from
the left is by the next tappet-pin acted upon
as Just described and caused to lift the sec-
ond decimal - bar in the manner just de-
scribed such moyement of the said second
hifting-lever will cause its tripping-arm 1 to
operate on the hook f* of higher order and
cause the same to raise and drop the decimal-

s

30

bar of next higher order, which latter bar was

J*. Under the above action of the tappets
of the “selector” or tappet-drum it is obvi-
ous that the decimal-bars from the left to-
ward the right -will in succession be raised

just previously lifted and caught by its hook
2 .

and dropped again, and it should be remem- -

|'bered that the timing of the movements of
‘the'said tappet-drum, under the action of the

9¢

motor-spring of the type-writer, is such that
the column-bars will be in a raised position at

& time when one of the units-bars b is de-

pressed by the action of an adding-key.
When the carriage ¢* moves forward, its roll-

ers % Figs. 4 and 6, acting on the forward

ends of the latch-levers 7%, force downward
the rear ends of said levers, so that the
springs f°° may rock the oscillating frame 732
forward and carry the pins %7 thereof into
the uppér notches 7% of the said levers.

95
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When the frame 7** is thus rocked forward,

the tappet-arms 1*° of the lifting-levers 13®
are carrlied forward out of the arc of move-

ment of the tappets F F’ of the tappet-drum, |

0 that the said tappet-drum may, without
interference, be rotated back to normal posi-
tion, when the type-writer carriage is moved
from the left toward the right, which move-

ment of sald type-writer carriage may be im-

parted by a hand-lever presently to be de-

105
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scribed.  When the operating-carriage ¢t is

| returned to its normal position, the rear ends

of its side bars strike the end supports of the

oscillating frame 1% and force the same back

to 1ts normal position, whereupon the said

frame is again locked in ﬁ)OSitiDIl by the latch-
es /% of which again

engage with the pins 1* of said frame.

Hand-lever and connections.—A hand-lever

¢ 1s secured to the outer end of a short shaft
g’, journaled in a sleeve ¢?, secured to and
projecting from the adjacent side of the case
2. At 1ts inner end the shaft ¢’ is provided
with a segmental gear ¢3, that meshes with a
pinion g*

Kigs. 1,7,8,and 9.) . When the hand-lever ¢
1s glven a complete oscillation from its rear-

most to its most forward position, motion .

will be transmitted through the segmental

on the shaft ¢'7, as before described.
- (For the above construction see particularly
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gears ¢°, the shaft ¢, and the gear carried

- thereby, and the operating-carriage ¢* will be
~ 'moved 1into an extreme forward position, un-

- ““der_ which movement, as already stated, the

“driving-bar ¢®®, acting on the depressed units-
pins ¢'°, will drive the decimal-bars ¢ forward

and 1mpart movements to the adding-wheels,

" dependent upon which of the units-pins have

_been depressed. As is further evident, un-
der such movements of the driving-carriage,
if nounits-pinof any particular decimal-bar. ¢

1s depressed such bar will be left standing in

~.its normal position.

Tabulating mechanism.—Mounted on the

fixed sleeve ¢*, in which the shaft ¢’ is mount- |

ed, Figs. 1,7, 8, and 9, is a sleeve %, to which

‘1s secured a ségmental plate £/, on the outer

- face of which are pivoted several hand-lever-
- intercepting stops %% These intercepting-

20

stops k* are set in operative positions by turn-

g them against stop-pins £* on the plate,
k’'. At its free end the hand-lever ¢ has a rec-

- tangular head %* and a notched spacing-bar

k*, and to this head is pivoted a plurality of
finger-actuated 'stop-keys £° that are nor-
mally held in operative positions by light

spring k7, attached to the depending portions

‘thereof, and to a rod carried by said head %*,
. as best shown in Fig. 14. If one of the piv-

35'-'0ted_s't'0ps k* on the plate &’ be turned into an
 operative position and one of the stop-keys £°

depressed and the hand-lever ¢ then thrown
forward, the said stop %* and key k® will be

- thrown into engagement; but otherwise the
- said parts would not be brought into contact

with each other.. Mounted on the sleeve £ is

- an outer and shorter sleeve k8, to which is se-

40

cured a notched latch-segment £° and a seg-
mental gear £'°.  On the plate £’ is a spring-

pressed lock-pawl £, which may be engaged
with any one of the several notches of the

segment k£°. By the. means just described
the segmental gear k'° is locked, so that it

~ aust move with the plate ¥’ when the latter

45

thereof.

1s moved, as above described, by the hand-
lever g; but the relative positions of the said

gear &'° and plate £’ may be changed at will
by shifting the 1atch-segment k® so that the |
‘pawl £ engages with other of the nétches
Thus a longer or shorter movement.
of the type-writer carriage and tappet-drum
- may be accomplished under a

predeter-

~ mined full movement of the hand-lever g,

55

such movements being transmitted to said
rotary tappet-drum and from thence to the
type-writer carriage by means of connections

already described and through a/pair of in-

* termeshing intermediate gears.k'?, one of

60

which meshes with the segmental gear %19,

and the other of which ineshes with the wide-
faced pinion f'* on the shaft *® of the said-
tappet-drurh. (See particularly Fig. 7.) The
drawings show but six stop-keys iﬁ, carried

. by the hand-lever g, which is as many as will
65 be required for general purposes; but this |

.__=_'

I
:
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number may of course be increased or de-

creased at will.

T have shown five intercepting-stops k* on

the segmental plate £’. The ordinary type-
writer writes or prints seventy characters to

70

‘the hne, and for ordinary tabulating-work I
have allowed fourteen spaces for each sepa- -
rate division of columns. .Each of the stops
k* represents one-fifth of the full move of the

type-writer carriage, and hence if the first

-stop ‘nearest to the hand-lever ¢ is set in an
operative position it will cause the plate k’ to

move the longest distanceé, and hence move

‘the type-writer carriage the full length of its

possible movement. If the next stop in-

75.

. In- 8o
stead of the first 1s turned into an operative =
position and the lever ¢ is given its forward

movement, the said plate £’ 1s given a one- -

fifth less movement, and so on to the last
stop, and the type-writer carriage will of
course be given movemerits corresponding to

the movements of the said plate ¥’. - -
From the above it will be séen that the

stops k? regulate the throw of the type-writer
carriage and rotary tappet-drum as-to any
one of five divisions of columns, while the

tabulating-keys k° regulate the throw there-
of as to the particular column in any one of

the five subdivisions to which 1t is desired to

set the type-writer carriage. The device also

permits of being used like an ordinary tabu-

lating attachment—that is, the carriage inay

be returned the full distance or past any
given point and the lever ¢ remaining in its
normal position and one of its tabulating-
keys k°® being depressed the latter will inter-
cept the set-tabulating stop on the plate £/,
‘'which i1s moved rearward and toward 1t when
“the escapement of the type-writer is released.
-It may therefore be called a ‘“ double-acting

tabulating device,” sinceitis at all timesready
for action 1n either direction. .

‘One object of the notched sector k° 1s to
economize space. The segmental plate £’ .

must have such radius as to afford sufficient

distances between the stops k? to permit the -

keys k£® being spaced apart sufficiently to en-

able them to be made strong enough for prac-
tical use, and the said plate &’ being ful- =
115

crumed is limited in its movement unless the

machine be raised higher, which 1s not

deemed destirable. s
Error-correcting denices.—For correcting

errors | provide key-levers m, Figs. 1,2, and
120 .

These levers m at their inter-

16, of which, as shown, there is one for each
decimal-bar c. | _
mediate portions are pivoted on a transverse
rod m’, supported by the case 2, and their

go

95

100

10§

110

free rear ends stand directly under the series

of units-pins ¢*° of the corresponding decimal-
bar. The forward ends of said levers m are
shown as guided by a spacing-comb m? on the
front portion of the case 2. The stems of

keys m® work through the forward portion of |
the upper plate of the case 2 and are attached

125
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one to each of the key-levers m. If a wrong.
units-pin should be set by mistake and the

error discovered before the hand-lever g 1s
operated, such pin can be restored to 1ts nor-
mal position by depressing the proper key
1. whose lever m stands below such pin set

L)

by mistake. These error-correcting devices |

may take various forms. | -
Te prevent the decimal-bars ¢ from being
o forced upward when one of its units-pins 1is
~ restored to normal position by one of the cor-
recting-levers m, 1 have provided a pivoted
blade m*, which extends transversely across
the case 2, being supported from the sides
15 thereof just over the intermediate portions
of the sald decimal-bars. (Best shown in
- Wigs. 1and 2.) The shaft or one of the trun-
nions of the said blade m* projects, as shown,
by the left-hand side of the case 2 and 1s pro-
2o vided with a finger-lever m®, Fig. 5, which
when depressed forces the said blade m?*
down against the said decimal-bars, as shown
by dotted lines in Fig. 2, against the action
of a torstonal spring m®, Fig. 1, connected at

25 one end to the case'2 and at its other end to |

the shatt of said blade m®.

Zero devices.—For each set of numeral-
wheels—that is, for each register—1 provide

a toothed bar or rack p, herein termed the

30 ‘‘zero-bar,” which is mounted to slide from
front to rear of the machine through the
front portion of the case 2, and, as shown, 1s
further guided by projections m’ of the comb
m?, Fig. 16, and by the heretofore-described

35 guides ¢®, Figs. 6 and 7. At its forwardly-

projecting end, outsice of the case 2, the zero-
bar 1s provided with a head p’, and at its -

termediate portion it is provided with teeth
%, that mesh with a pinion p® on the shatt a’,
40 on which are mounted the adding-wheels a

of the corresponding register. When the

zero-bar p is pulled forward to its extreme
position, the pinion p* and the shaft a’ will be
oiven one complete rotation, and under this
45 movement, as is evident, the shoulder a® of

said shaft will encounter all of the pawls ¢® of .

‘the several adding-wheels and move the said
adding-wheels again to normal positions in
the direction indicated by the arrow marked

so on Fig. 2, thus picking up, as it were, the said

adding-wheels and bringing them to such po-

sitions that their zero-marks will be exposed
to view through the sight-opening 23. When
the adding-wheels are thus restored to zero
55 positions, their single peripheral teeth a'

will ergage certain of the ‘teeth of the six-

toothed carrying - wheel ', Fig. 42, and
hernce will move the. composite carrying-
wheels out of their proper normal positions.
60 As asimple and eflicient device for thereafter
~ restoring these complete carrying-wheels to
proper normal positions I provide a rock-
shaft p*, which is journaled in one side of the
frame 2 and in the bracket @¢* and extends

< transversely of said frame and is provided |

with tapp_et-armé ?°, one tor each ¢ompbsite
carrying-wheel, and 1s further provided, as

' shown, at its left-hand end, with a depressi-

ble finger-lever p®. A torsional spring p7
yieldingly holds the lever p® upward and the

7C

tappets p° in Inoperative positions, Kigs. 1,

2,5,6,and 16. The tappets p°® are so aisposed

that when the finger-lever p° is depressed
‘they will engage certain of the teeth of the

three-toothed carrying-wheels ¢*° and rotate

‘the composite carrying - wheels simultane-

ously to their normal positions. The shaft

75

p* further serves as a stop for positively imit-

ing the rearward movements of the decimal-
bars ¢ when the latter are moved back to nor-
mal positions by the engagement therewith

30

of the carriage-rod ¢ under the rearward

movement of the operating-carriage c* Kig. 2.

Multiplication devices.—As multiphcation
is, In substance, continued-addition of the
multiplicand as many times as1s der.oted by
the multiplier, such calculation may be per-
formed by the proper number of movements

of the hand-lever g and operating-carriage c*.

For example, suppose ‘5,674 is to be multi-
plied by ‘“124.” In this case the hand-lever
g is operated four times for the units order ot

QO

the multiplier, two times for the tens order,

and once for the hundreds order,.as will be
more fully expiained under the heacing **Op-
eration.”” To make the decimal-bars ¢ oper-

ate the proper number of times under the ac-
tion of the hand-lever, the pin-hfting blade ¢**
is rendered inoperative, while the proper

number of movements of the operating-car-
riage are given, and 1s then automatically ren-

dered operative to restore to normal positions

the set units-pirs, so that further movement

of the hand -lever and operating - carriage,

should such be given, will be without eftect.
40, a short shaft ¢ is journaled 14 bearing ¢’

with the pin-lifting blade ¢'®, and a little rear-

~ward of the same. , Secured to the.inner énd

of said shaft ¢ is a ratchet-wheel #, which
stands in the plane of movement of the pawl

95

100~

ill be - 105
For the above purpose, Higs. 1, 2, 5,6, and =~

‘to the left-hand side of the case 2, parallel -

110

¢**, which is carried by the operating-carriage -
¢t. - The said shaft ¢ has further secured to it

a star-wheel £, a cam-disk #, a numeral or in-
dex wheel #?, and a thumb-knob.#*. The in-

dex-disk # is marked with the numerals ‘0’

to ‘9, inclusive. A spring-pressed retaining-
pawl 7, pivoted to the case 2, codperateswith
the star-wheel # to yieldaingly holdthe shatt ¢

and partscarried therebyin whatever iposition
they may beset, said star-wheel, aswill be un-
derstood, having ten notches, corresponding

.20

in position to the location of the numerals on | -'

the index-wheel #. The cam-disk #* has a
notch #, in which engages the iree end of a.
tappet ¢° on the projecting shalt or trunnion

125'

of the pin - lifting blade ¢'®. Normally the

said tappet #° finds clearance within the said

notch #, so that the lifting-blade ¢® will be

130
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~operated by the pawl ¢*® in the manner al-
‘Teady described whern simple addition is per-
tformed. Furthermore, a spring #'% secured
- to the case 2 and reacting against the stop #1,
- 5 yieldingly holds said blade ¢ in an operative

> position. -(Shown in Fig. 2 and elsewhere.) |

When the ratchet-wheel # is in normal po-
sition, (shown in Fig. 6,) the pawl ¢** will
. clear the said ratchet-wheel because the said
- To ratchet-wheel has a blank-tooth space, which
~ at such time afforcs clearance for the said

- pawl, so that it may operate upon the tappet

¢’ of the lifting-blacde ¢'®, asalready described.
" When, however, the ratchet - wheel # is
15- turned to any one of its several other posi-

‘tions by the knob #,to setthe device in the .
‘required position for multiplication the pin-

~ restoring blade ¢ is held in an Inoperative
~ position by the action of the cam-disk # on
20 the tappet #°, the latter being then forced
- Into the position indicated by dotted lines in
¥ig. 5 and by full lires in Fig. 45, and at such
times the lifting-blade ¢® and its tappet ct®

- -are turned, as shown by dotted lines in Fj 2,

25 so that the driving-dog ¢*° will then pass ¢ ear
When the ratchet-

of the said tappet ¢'*,
- wheel #* is set as above described—say, for
Instance, at ‘‘5,” as indicated on the indi-
cator - wheel #-—each forward movement of

3o the operating-carriage ¢* will cause the driv-

~ 1ng-pawl ¢* to engage a tooth of the ratchet.
‘wheel # and move the same one step for each

. such movement of the carriage. Five for-

- ward movements.of the said operating-car-

- 35 riage ¢* will thus bring the ratchet-whee] 72

~ and cam-cdisk # back- to their normal posiZ

. tions, so that under the fifth return move-

- ment of the said carriage the

. again operate on the tappet ¢'® and cause the

4o resetting - blades ¢'® to reset the aepressed

‘units-pins. If now any subsequent move-
ment—that is, a sixth movement—be given
- to the operating-carriage, it will not move

_. forward the decimal-bars ¢, and hezce such

-45 movement of the said carriage will have no
effect whatever on the registers. |
be seen that after the multiplying device has
been set at the proper position, as indicated

- by the graduated disk #, the action becomes

50-automatic, and all the operator has to do s
to pull the hand-lever g unti! the inaicating-

" aisk # shows that it has been returne d to nor-
- mal position. As before stated, this result

- will not be affected if the hand-lever happe..s

- 55 to be pulled more times than is necessary.

- Operation.—The actions of the various
groups of mechanisms and their relation to
each other has already been described ; but to

-make clear the use of the machine in per-
5> forming computations, both in addition and

. 1n multiplication, . the following -concrete

- 1llustrations are given. B

Addition: First, disconnect the type-writer
~and calculating mechanism by shifting the

65 shding pinion f out of mesh with the driving-

pawl ¢** will

It will thus

| hundred thousands of  dollars

§
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In such position that the figures will be

printed in the desired space on the paper in

the type-writer. Then connect .the type-
writer and calculating mechanism by slidin
the said pinion g again into mesh with the
said gear 20. By reference to the diagram

view Fig. 48 it will be noted that the tap-

pets F, which operate to produce “bunched”’

or “solid”” work, are located in a continuous
or unbroken diagonal row, while the

tappets
B, which ‘produce so-called “punctuated
work,” are located in a broken or staggered
row, with the subdivisions of said row suc-
cessively offset in a given direction—to wit,
circumferentially of the drum—but with the
sald tappets evenly spaced in a direction
longitudinally of the drum, so that dotible
spaces F? are left between each group of the
sald tappets F’. In virtue.of this arrange-
ment of the said tappets the tappet-drum is
permitted to make one step of rotary move-
ment at-each-space F* without action on the
calculating mechanism, such. movements
taking place when s punctuation-mark, such
as a comma or period,-is struck on the type-
writer. For example, if the figures to be
added are to be printed so as to denote dollars

and cents, the tappet-drum is located in

proper position by setting the detent 7 in
the middle groove of the collar 7% of the tap-
pet-drum f**, as shown in Figs. 1 and 10. In
such position the tappets F” will engage the

B gear -2'0 and then set the.type-writer'carriage o

S 70

75

8¢

90

lifting-levers and cause them toraise the corre- _

‘Sponding decimal-bars and unit-pins. If the
line to be added is *$1,234,567.89,” the po-

sition of the rotary selector must be such that

‘the advance tappet F’ has passed the tappet

J** of the lifter-lever 7*° of highest order and
hfted up the first decimal-bar ¢ to the left, or
the one that represents the million dollars de-
nominational order,
bearing the numeral
the numeral ““ 1" on the type-writer and throw
down the corresponding units-bar B As
soon as the adding-key is released the escape-
ment of the type-writer acts, the type-writer
carriage moves one step to the position for
the next imprint, and the tappet - drum
moves one step and brings the first double
space F* opposite the tappet of the lifting-le-
ver of next lower order, this having no action
on the decimal-bar ifting and tripping de-
vices, the previously-lifted *
ply being held in suspension while the punctu-
atlon-mark or comma is printed by the type-
writer. The next movement of the type-

decimal-bar sim-
120

while the adding-key -
““1771s depressed to print

110

writer carriage and tappet-drum, howeyer,

brings the second tappet F into engagement
with the tappet-arm of the hifting-lever sec-
ond from the left, or the one representing the
tional order, and raises the corresponding
decimal-bar ¢ while the numeral <2’ is being

Pprinted on the type-writer and at the same.

125

denomina-
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time trippiﬁg down the decimal-bar previ-
ously raised. The adding-keys bearing the
numerals “3’’ and ‘“4’’ are then struck on

-the keyboard. = Then the “comma-key’’ is

struck, and then the adding-keys bearing the

numerals “5,” “6,” and “7” are struck in

succession. Then the ““ period-key’ is struck

to produce the dollar-and-cent mark, and,

IO

~ by comipleting the printing of the sum above

finally, the adding-keys bearing the numerals
“8" and “9” are struck successively, there-

- noted, as is obvious from the foregoing state-

‘ments and diagrammatic illustrations

given

1 Fig. 48." It may be here stated that on the

1

20

upstroke of the last key depressed the tenth

tappet I’ engages the tappet-arm of the last

hfting-lever f*° and the latter acts on the last
hook f* and trips down thel ast or extreme
right-hand decimal-bar ¢. After the first
line has heen printed, as above described, the

~ lever g is thrown forward, thereby throwing

forward the operating-carriage and decimal-
bars and causing the latter to move the nu-

‘meral-wheels of the register in a manner

25

already fully described. The units-pins, as

already clearly described, are restored to nor-

~mal positions under the initial return move-

ment of the operating-carriage. If a tabu-

~ lating-key k® was used with a view of setting

3-0

~ therefor, having been brought to such posi-

35

4I0

the t
- or tappet-drum in position for the next line,

ype-writer carriage and rotary selector
we assume that both are in correct positions

tions by means of the segmental gear ¥'°, in-

termediate gears k'*, pinion 4 and oscillat-
- 1ng vplate k', Fig. 7. Let it be assumed-
that the next line to be added and printed |-

15 ““87,657.70.” The impression-roller of

the type-writer is of course first turned 1or |
spacing between the lines, and then the fig-
ures and punctuation-marks are printed

from the adding-keys and character-keys, re-
~ spectively, the same as the first line and in

5¢C

55

~of the key bearing the numeral ‘“0.”

60

- of the register of lower order onto those of

05

~the same manner as ordinary tabulated work
1s'done on the type-writer, the figures of each

decimal or denominational order and the

punctuation-marks being of course located |
in correSponding vertical columns. There is

no adding-key bearing. the numeral ‘0, for
the reason that the ordinary character-key of
the type-writer will serve the purpose of the
“‘zero-key.” If ““0” or ‘“‘zero’’ occursin the
calculation and it is not desired to print the
same, the spacing-bar of the type-writer is

~used to cause the movement of the mechan-

1sm for positioning the various parts instead
7 After
the second line has been printed the hand-
lever is of course operated as before, and the
carrying of the tens from the numeral-wheels

higher order will be effected in a manner

already clearly deseribed under the heading |

"' Register, including carrying mechanism.”

We will now add one more line—to wit, | In this new position of the tappet-drum the

the total sum on the adding-wheels.

18

149,000,100.002” The type-writer carriage

being in proper position, the numeral ‘9’ is

printed right under the ‘1’ of the first line by
striking the proper numeral-key. Then the
first comma, the three ‘‘0’s’’ or zeros, and the
second comma are printed by using the type-
writer keys. Under the step-by-step move-
ment of the type-writer carriage and rotary
tappet-drum the tappets of the latter act
upon the hfting-levers, raise the decimal-bars
in the same manner as while printing the first
two lines; but as long as none of the adding-

“keys are operated none of the units-pins will
be set, and hence such decimal-bars as have

no set pins will not be moved forward under
the forward movement of the operating-car-
riage, and hence will not. move their corre-
sponding adding-wheels. The proper adding-
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key is used for printing ‘1’ in the hundreds-

column. Two ‘“0’s” are then struck in suc-
cession. Then the period is next struck, and

-then two more ‘‘0’s” are struck to complete

the last line to be added. Then again the

hand-lever ¢ is 'moved forward and again

rearward to normal position, after which the

total of the three sums added will be visible

QQC

on the adding-wheels at the sight-opening. -

If now the total is then printed by the use of
the type-writer keys, the adding-wheels of the
register will remain in their set positions for
a.comparison of the total sum printed “’i‘iﬁh

o
calculation as printed should then have the
following appearance:

' $1,234,567.80
~ 87 657.70
~9,000,100.00

$10,322,325.59

From this illustration it is seen that the
adding mechanism can remain connected
with the type-writer and the latter be oper-
ated exactly as if there was no calculating-
machine attached, inasmuch as the operation

of the regular type-writer keys 6, whether nu-

95
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merals or other characters are printed there- -

by, has no effect on the register of the calcu-
lating mechanism. |

- If the figures are to be printed in three-col-
umn divisions—Ilike this, ‘897 564,862 ’—the
detent /17 1s raised and the tappet-drum is
shifted axially, so that the said detent may be

engaged with the inmost groove of the collar
16

J*¢. The effect of this is to move the tappet-

drum to the left the distance of one longitudi-
nal space between tappets F’, thus bringing
the first tappet I out of the range of the tap-
pet-arm of the Iifting-lever /*° that stands at
the extreme left, and causing the second tap-
pet I tofirst come in contact with the tappet-
arm of the first lifting-lever. Thisis followed
by the third and fourth tappets F’engaging the
second and third lifting-levers, respectively.
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eleventh tappet B will bein position to releese 1in which a “0” 'eppears
‘and let fall the last decimal-bar ¢ toward the

right. Afterthe type-writer cermege hasbeen
set 1In proper position press the adding-keys

_corresponding to the figures to be added, but

use the ordinary keys of the type-wrlter for

punctuation-marks, as in the first example..
For calculations with figures printed as solid

matter—like this; ‘453786 ’—the tappet-

drum must be shifted to another position, so.
that the detent fV will engage the outermost
In this position of

sToove in the collar 1€,
the tappet-drum the tappets F. will be

- brotight into position on the tappet-arms f*°

L5
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of the lifting-levers 12°, and the action will be

substantially as before described, except that

no punctuation-marks will be struck.

The above explanations have been gwen |

with reference to. but one set of calculating
apparatus.
devices 1n use the operation may 6r may not

be the same, depending on the character of
the work performed The tappets on the

several rotary drums may have their sets of

tappets arranged differently, and such tappet-

drum may be made in sections, with each sec-
tion capable of being set in a- different rela-
tive position, so that, if required, the figures

can be prmted in different forms by the use
of different sections, and the multiplication
may be performed- with the one set and addi-
tion with the other. Such workis frequently

- requlred in printing bills and invoices Involv-

35

40

- ._by£i1083n

‘ing both addition and mult1pllc&t10n _ _

Mult1phcat10n The operation performed
in multiplication has already been indicated
.in a general way, the same being, as before
stated in substance an addition of the mul-
tiplicand as many times as indicated by the

multiplier. To more fully illustrate the use
of the machine for

tion, the operation o
will be followed through. Flrst

- the figures ‘49768’ of the multlphcand are

45

set up as in addition.
knob #, Figs. 1, 5, and 40, the ratchet-wheel

.t and eem—dlek t‘-‘ are turned until the index-

wheel £ is set at 3, representing the units or- .
.- der of the mult1pher Fig. 45. .
hand-lever 3 three times and the
i 441493047 will appear on the adding-wheels.
- Then again ‘set up the figures ”49768 "7 but
- one space to the left, so that the units order
©“will be in the tens order of the first operation,

50

55

and then. set the indicator-disk # so that the

figure ‘‘8"’ (the tens order of the multiplier).

- appears, and then operate the hand-lever ¢

00

 making the tota,l product of the two opera-

6 65 next order of the multiplier is the hundreds

eight tlmes

addition to the product of the first operation,

tions._appear on the numeral or-adding
wheels, said total bein °'4130744.” The

With two or more sets of such

| 1ts normal position; for in this o

Ferformmg multiplica-
multiplyihg 49768 7

"Then by means of the

Then pull the
product

Under this action the product
'”3981440” (which is eighty times ”49768”)_ -
will be accumulated on the eddmg—wheels in

g4

| °53898744.” B

‘therefore pass it

Tor the thousands order, so that the unit

-earriage may
operation of the hand-lever in
“multiplication.

‘tion to begm a new. line.

816,319

Consequently |

there is nothing b% which to multiply, and we

The next and’last or-
der of the multlpher is the thousands, and
hence the multiplicand is again set up, this

time two spaces or decimal orders to the left

from the last previous operation, including

the one space for the hundreds order of the '_ |

multiplier, which was passed, and one space

of the multiplicand Wlll be accumulated on

(117

75

the thousands order of the numeral or adding = -

wheels. - ‘The multiplier being ‘‘1,” it'is not

necessary to move the mdlcetor-dlsk from
eration the

hand-lever when pulled ferwa,rd)

ward will operate ‘the adding mechanism

once, which is all that is reclulred Of course

for any higher figure than

ting the mdwetmg—dlsk #* for the multiplier,
as above described.
the multiplicand ‘49768’ was multiplied by
*“1000,” the product being ‘“49768000,”” and

that sum was accumuleted on the numerel— |

wheels of the register in addition to the pre-

| | 8a
and back-

‘17 of the multi- -
plier the pin-lifting or restoring-blade must
1 be temporarily rendered inoperative by set-

In the last operation -

90

vious accumulations, the total product new’ |

the eddm - wheels
y not using the tebuletmg—
keys and coog}eretmg stops the type-writer

appearing on

rmed. re-
many multi-

If the work

quires the several dpreduets
plications to be ad

being

d together, the operator

95 .

e left standmg stlll during the I
gerformmg |

100

prints - the product of the multlpllca,tmn in

being located on the paper in the type-

writer with reference to the operative posi-

the column division for eddltmn the latter -

10§

tion of the adding mechanism’ of the set

used for addition, and then pulls the hand-

lever,and thereby aceumuletes thesum on the

numeral-wheels of the register, and by using

the tabuletngg—keye the type-writer carriage
the same movement in posi- .
- Before beginning

may be set

110 -

a new line, however, the numeral-wheels

set of the apparatus used for multiplication,

this of course being eccomphshed by the op-~

eration of the’ cerre3pondmg zero-ber as

already described.

Multiplication can be performed Wlth“-;
either set of tappets F or F’ in operative po-.
sition ; but it is a saving of time and less a t S
| to confuse the operator if the teppets ¥

used for that purpose.

In Inultlpheetlen for busmess purposes all

-of the

%ures entering into the calculation
need not

must be; restered to initial position in that

115 |
120’
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e printed on the paperin the type-

writer, it bemg desirable rather to print only-

the muluphcend ‘the multiplier, and the
product. The construction of the adding-
keys b 0° as elreedy descrlbed permlts this

130
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result to be 'rea-dily. accomplished. To oper-

-ate the adding mechanism without printing,

10

theoperator placeshisfinger on theforwardly-

projecting portion of the head of the key-sec-
tion b without touching the head of the sup-
‘plemental key-sections b® and depresses the

former key-section without depressing the
latter, thereby accomplishing the above re-
sult in a manner heretofore clearly set forth.

From the foregoing description and state-

~ments made it-will be understood that my

L5

20
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Invention is generic in character, and hence
capable of a wide range and modification. .

ters Patent, of the United States of America,
18 as follows: I T R
1. In combination, a register, a prelimi-
nary -representation device, key-controlled
means for setting said preliminary-represen-
tation device, involving a movable denomi-
national-order selector having a plurality of
tappets arranged to be brought into action
In succession, and means for subsequently
bringing the ‘‘set’’ prelimindry -representa-
tion device into action on said register.
- 2. In combination; a register, a plurality

~of decimal-order bars having a differential

‘action on said register, of preliminary-repre-

sentation pins for each such bar, key-con-

trolled means for setting said units-pins, said

- means Involving a selector having tappets | other series of tappets being located out of

arranged to be brought into action in suc-

‘cession, and means codperating with the

. ““set’! units-pins, for subsequently moving

35
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- sion, thé said tappets being differentially
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said decimal-order bars; to actuate the reg-

1ster. | T
3. The combmnation with printing mechan-

1Sm having numeral-keys and punctuation-

keys, of a register, numeral-key - controlled

‘means for actuating said.register, to register
the amount printed, said means involving a

‘“decimal-order selector,”” having tappets ar-
ranged to be brought into action in succes-

spaced, -at intervals, to delay the action of

key 1s struck, whereby punctuated -amounts
may be printed-and the proper amounts ac-
cumulated on the register. o o

-4. In combination, a register involving a
series of numeral-wheels, decimal-bars actu-
ating sald numeral-wheels and having each a

serles of units-pins, key-controlled means for:
. setting. said units-pins, involving a ‘‘decimal-

order selector’’ having tappets arranged to
be brought into action in succession, from
left toward the right, or in the natural order
in which the numerals of the amount are to

~beread. o

0o

- 5. In combination, a register involving a

- series of numeral-wheels, a decimal-order bar

05

actuating_ said :a;dding—ivheels and having

each a series of units-pins or preliminary-rep- |

resentation pins, key-controlled means for
setting the said units-pins, to effect a prelimi-

!

nary. representation of an amount to be reg-

selection”” having tappets arranged to be
brought into action in succession, from left
toward the right, and means codperating
with the ‘‘set” units-pins, for subsequently
rendering said decimal-order bars operative
to register the amount on the register.

- 6. The combination with printing mechan-
ism having numeral-keys and punctuation-
keys, of a register, numeral-key-controlled
means, for controlling the action of said reg-

_ | ister, to record the amount printed, said
What I claim, and desire to secure by Let- |

means nvolving a ‘‘decimal-order selector’

ries of tappets are differentially spaced, at in-
tervals, to delay the action of ¢ertain of the
tappets, when a punctuation-key is. struck,

movement, for the purposes set forth. .

“having numeral-keys and punctuation-keys,
a register, numeral-key-controlled means for
controlling the action of said register, to re-
cord the amount printed, said means involv-
g a ‘‘decimal - order selector’” having at
least two series of tappets, the one series of
tappets being uniformly spaced, and the

line with the tappets of the former series, and
being differentially spaced, at intervals, to

tially-spaced tappets, when a punctuation-

action, at will. |

drum, provided with one set of uniformly-
spaced spirally-arranged tappets, and an in-

: either set of tappets in operative position,

_ 1 key-controlled step-by-step spring - power,
certain of the tappets, when a punctuation- | drum-operating mechanism, a series of add-
at ing-wheels, means controlled by the keys and
| said tappet-drum, for determining the set-

ting of said adding-wheels, and manually-op-

erated mechanism for effecting the setting of
said adding-wheels. -

9. The combination of a register having a

plurality of numeral-wheels, a rotary tappet-

drum having spirally-spaced tappets, key-
controlled, step-by-step ‘spring-power tap-

wheel actuating, tappet-actuated ‘‘decimal-

tuated by\said key-controlled, spring-power
mechanism. o R

10. The combination of a tappet-drum,
having a plurality of spirally-spaced tap-
pets, key-controlled step-by-step spring-
| power tappet-drum-operating mechanism, a

1stered, said means involving ‘‘decimal-order.

having a series of tappets arranged to be
| brought into action in succession, which se-

the sa1d decimal-order selector having an ad-
Justment transversely of the line of operative

delay the action of certdin of said differen-

termediate set of differentially-spaced tap-

pets, said drum being adjustable for placing

~order bars’” provided with key-set ‘‘units-
pins,”’ and numeral - printing mechanism, ac-
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7. In combingtion, printing mechanism

Qo
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key 1s struck, and means whereby etther of
the two series of tappets may be thrown into

8. The combination of a rotary tappeth_' o

105
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pet-drum-actuating mechanism, numeral- -
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series of adding-wheels, addiﬁgé-w}ie'elia;ctu— |
ating, tappet-actuated decimal-bars, pro-
- vided with key-set ‘‘units-pins,” and a manu-

ally-operated carriage, having a driving-bar
for action on the ‘‘set’” units-pins, for operat-
Ing the adding-wheels. '

11. The combination with a rotary tap-
pet -drum, having a plurality of spirally-
spaced tappets, Key-controlled step-by-step

spring-power tappet-drum-operating mech--

- anism, a serles of adding-wheels, a series of

15

“tappet-selected decimal-order bars, provided.

each with a series of units-pins, key-actuated

- units-pin-setting mechanism, manually-actu-
‘ated mechanism operating on the ‘‘set’ units-
pins, to' operate sald adding-wheels, and
type - writing mechanism subjéct to said.

- spring-power mechanism and key mechan-

- 1sm,
20

m, sald type-writing mechanism having
keys which operate independently of the add-

. L

Ing mechanism. | | .
12, The combination with a tappet-drum,

* having a plurality of spirally-spaced tappets,

of key-controlled: step-by-step spring-power

tappet-drum-operating mechanism, a series
~of adding-wheels, a series of tappet-selected

decimal-order bars, provided with units-pins,
key-actuated units-pin-setting mechanism,

..and manually-actuated mechanism for set-

_30

ting the adding-wheels, by the said units-pins

~ and decimal-bars, and for returning the latter

to their normal positions.

35

13. The combination of a- tappet—_drum,

Ihavin'g a plurality of spirally-spaced tappets,
key-controlled, -step-by-step, spring-power
tappet-drum-operating mechanism, a series

- of adding-wheels, means controlled by the

40
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key-controlled step-by-ste

keys in said tap g

setting”’ of the adding-wheels, type-writing

mechanism actuated by. said tappet-drum-

controlling mechanism, for 'printing the

amount to.beset on the adding-wheels, manu-

- ally - operated mechanism for effecting the |

“setting”’ of said adding-wheels, and means

whereby said manually-operated mechanism |
~automatically returns the type - writer car-

riage, and tappet - drum, to predetermined

~ positions. - . -
14, The combination of a tappet-drum;
having a plurality of spirally-spaced circum-

ferentially differentiated or offset tappets,
- Spring - power
tap] IS, . ¢
of adding-wheels, means controlled ‘by the
keys and said tappet-drum, for determining

the “setting’” of the adding-wheels, type-

writing mechanism actuated by said tappet-

drum -controlling: mechanism, for recording
the “setting”” of the adding-wheels, and
manually-operated mechanism for effecting.

“the “setting” of said adding-wheels, said

mechanism involving means whereby the

type-writer carriage and tappet-drum are re-

~ turned to predetermined positions.

65

15. The combination of a -_tappet-_-druﬁl i

pet-drum for determining the

pet-drum-operating mechanism, a series

- 816,319 .

having alplura;]ity of spirally-spaced and cir- |

cumferentially-differentiated tappets, key-
controlled step-by-step- spring-power tappet-
arum-operating mechanism, a series of add-
ing-wheels, means controlled by the keys and
said tappet-drum, for determining the ‘‘set-
ting” of the adding-wheels, type-writing

of the adding-wheels, manually-operated

70

‘mechanism actuated by the tappet-drum-
controlling keys, for recording the “setting’’

75

mechanism for effecting the *‘ setting’’ of said

wheels, and means whereby said manually-
operated mechanism automatically -returns

the type-writer carriage and tappet-drum to.

predetermined positions, which predeter-

mined positions of said carriage and drum

are relatively variable.

~16. The combination of a tappet—druﬁl,
having a plurality of spirally-spaced and cir-

cumferentially-differentiated tappets, key-
. controlled step-by-step spring-power tappet-

“drum-operating mechanism, a series of add-

8

ing-wheels, means controlled by the keys and |
said tappet-drum, for determining the “set- .

ting’”> of the adding-wheels, manually-oper-

QO

ated mechanism for effecting the ““setting’” of

sald wheels, and means whereby said manu-

ally-operated mechanism automatically re-

turns the type-writer carriage and tappet-
drum to any -of several predetermined posi-
tions, for divisions of columns and to any col-
umn of any division, consisting of a differen-
tial ¢coupling between the crank of the man-
ual mechanism. and the gear-train of the tap-

pet-drum, and consisting further of differ-

ential keys on the said crank. .

17. The combination with the crank

05

100

of the . -

manual apparatus, having a constant prede-

‘termined range of movement, of the tappet-
drum gear-train having different ranges of
movement, and the stop-carrying plate con-
stituting a part of the coupling between said

105

crank and said gear-train, and adjustably

connected to the latter.
- 18.- The combination of a type-writer-car-
riage-operating mechanism, spacing-bars of

‘satd mechanism . controlling the same, the

IIO

tappet -drim geared with said operating

mechanism, and having a plurality of spi-
rally - spaced tappets, a series of adding-

I wheels, a series of adding-keys, means con-

trolled by the adding-keys and said tappet-

' 5

drum, for determining the ‘“setting’’ of the

adding-wheels, and manually-operated mech-
anism for effectin

mg-wheels. =

g the “setting’” of the add-

.~ 19. The Combinétioﬁ of the type-writer-

carriage-operating mechanism, spacing-bar
controlling the same, type-writer keys, tap-

pet-drum geared with said carriage-operat-

‘g mechanism and having a plurality of

‘spirally-spaced tappets, a series of adding-
wheels, adding-keys, means controlled by
sald adding-keys and said tappet-drum, for
determining the “‘setting” -of the adding-

136
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, Whé‘els,' and mdnually4operated mechanism

10
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writer keys,

for effecting the setting of said wheels, said

adding-keys adapted to operate the type-
and also to operate the adding

mechanism independently Jf said type-
writer keys, at the will of the operator. =+
20. The combination with a rotary tappet-
drum having spirally-arranged tappets, key-
controlled step-by-step impelling means for
sald tappet-drum, a series of adding-wheels,

a series of racked bars geared with said add-

ing-wheels, for setting them, a series of units-
pins on each such bar, controlling the “set-
ting” of the respective adding-wheels, means
controlled by the keys for “setting” the re-
spective units-pins of the respective series,
means whereby said bars are placed
tion for the ““setting”’ of the units-pins under

the action of said tappet-drum, and means

for operating said racked bars to rotate said

adding-wheels. | -
21. The combination of the rotary tappet-

drum, having spirally-spaced tappets, key-

controlled step-by-step impelling means for
operating the said tappet-drum, a series of
adding-wheels, a series of rack-bars geared
with said adding-wheels, a series of units-pins

in posi-

| through the

on each rack-bar, for controlling the ‘‘set-

ting”’ of the adding-wheels, means controlled
by the keys for “setting’’ the units-pins of the

- several bars, means whereby said bars are

35
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controlled bfy

placed in position for the “setting”” of the

units-pins under the action of said tappet-

drum, means for action on the set units-pins

to move said bars and operate said adding-
wheels, and means for restoring the set units-
pins to normal positions. '

22. The combination with a rotary tappet-

drum having spirally-arranged tappets, key-
controlled step-by-step impelling means for
operating said tappet-drum, a series of add-
ing - wheels, a series of toothed rack - bars
geared with said adding-wheels, respectively,
for operating them, said bars being controlled
by said tappets, a series of units-pins on each
rack-bar, for differentially connecting with
the bar-operating device "and, respectively,
the keys, and manually-actu-
ated means for controlling said bars, =~

23. The combination . with a type-writing
machine comprising the usual key-controlled
step-by-step power-operated carriage and
complementary adjuncts, of a rotary tappet-
drum geared with the carriage-actuating
mechanism, a series of adding-wheels, a se-
ries of toothed racks geared with the said add-
Ing-wheels, respectively, for operating them,
sald racks being controlled by the tappets,
respectively, a series of units-pins oneach

rack-bar, adding-key mechanism for differ- |

- entially setting said pins, manually-operated

rack-actuating mechanism operating on tke

set units-pins, and means for controlling the
type-writer-carriage - operating mechanism

‘tappet-engaged arms.

| means for restoring said pins to

17

adding-keys and the type-writer
spacing - bar, independently of the type-
writer keys., | -

24. The combination with a rotary tappet-
drum, a series of adding - wheels, adding-
wleel-actuating and units-pin-carrying bars,
key-actuated units-pin-setting
bar-lifting tappet-actuated levers, bar-retain-
ing latch-hooks, means for: simultaneously

6 5.

7€

mechanism,

hfting up one bar preparatory to setting its

pin and releasing a bar having its pin set, and
means for actuating the adding-wheel-actu-
ating bars. o

75

- 25. The combination of the rotary tappet- |

drum, a series of adding - wheels, adding-

wheel-actuating and units-pin-carrying bars,
key-actuated units-pin-setting mechanism,
bar-lifting tappet-actuated levers, bar-retain-

ing latch-hooks, means for simultaneously
hooking up a bar, preparatory to setting its

pin and releasing the bar having its pin set,
and manually-operated bar-actuating mech-
anism. D

~ 26. The combination with a tappet-drum
and a units-pin-carrying and adding-wheel-

operating bars, of bar lifting and tripping le-

vers, a support for said levers mounted to
move away from said tappet-drum, to per-
mit unobstructed return movements of said
tappet-drum, and means for thus mMoving
sald levers and “their support and returning
them to normal positions. .

27. The combination with a tappet-drum
and units-pin-carrying and adding-wheel-op-

erating bars, of bar lifting and tripping le-

vers, & support for said levers mounted to

move away from said tappet-drum, to per-

mit unobstructed reverse movement of the
sald drum, and means for thus moving said
levers and their support and returning them
to normal position, consisting of a pivoted
latch, a spring connecting said latch to said

80
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movable lever-support, and ma,nuallﬁ—_oper—

ated means operating on the said late
28. "The combination with a tappet-drum
and aseries of adding-wk.eels, of units-pin-car-

rying adding-wheel-operating bars, latch-

hooks codperating with said bars, and the
bar-lifting levers having tripping-arms and

29" The combination with a tappet-drum

and adding-wheels, of units-pin-carrying tap-

pet - operated adding-wheel-operating bars,

lever, a spring retracting said support, and

means for returning said support to normal

posttion.

1TIO

115

latch-hooks cooperating with said bars, bar-
- lifting latch-hook-tripping levers having tap-

pet-engaged arms, a pivoted support for said rzo

30. The combination with a series of add- '

ing-wheels and a series of adding-wheel-op-
erating bars each having a plurality of units-
pins, of means for setting said  pins, and
' ' normal posi-

125




normal

A8

tions, after they have performed their work |

and before sald bars have been returned to
ositions. . | |
31. The combination with a series of add-
ing-wheels, of rack-bars operating said add-
ing-wheels, a plurality of units-pins carried by

each rack-bar, means for setting said units-

10

.. 20

“sald rack-bars. |

pins, and an automatically-actuated units-
pln-restoring bar operating to restore to nor-
mal positions, such of said units-pins as have
peen set and have performed their work.
32. The combination with adding-wheels
and, adding-wheel-operating rack-bars, of a
plurality of units-pins carried by each rack-
bar, means for setting said units-pins, a piv-
oted units-pin-restoring bar, and an operat-
ing-carriage having a pawl operating on said
restoring-bar, and having a part operating on

- 33. The combination with addil_}g-wheels,

of rack - bars for operating said adding-

" wheels, units-pins carried by each rack-bar,

30 al . .
-~ puns carried by each bar, of means for setting
sald pins, an operating-carriage having a push-

meansforsetting said units-pins, a reciprocat-

Ing operating carriage having a push-bar op-

erating on the set units-pins, under the for-
ward movement of the carriage, and a pin-
restoring - bar operated under the return
movement of the carriage. o

- 34. The combination with adding-wheels
and. adding-wheel-operating bars and units-

bar operating on the set units-pins, a pivoted

. 'units-pin-restoring bar, a pawl on said car-

35.
~ means for preventing the lifting of said bars,

10

riage for operating said restoring-bar, and

when said units-pins are restored to normal
posttion. _ |

- 35. The combination with adding-wkeels
and adding-wkeel-operating rack -bars pro-
vided with units-pins, of means for setting

- sald pins, an operating-carriage operating on
the'set units-pins, an eccentric units-pin-re-

storing bar, a pawl on said carriage for oper-

‘ating sald restoring-bar, and a pivoted bar

located over said rack-bars and movable into

a position to prevent lifting of the bars, when

- the set units-pins are returned to normal po-

50

sitions. _
36. The combination with adding-wheels
and adding-wheel-operated bars and units-

- pins carried by each bar, of units-pin-setting

55
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mechanism, and means for restoring to nor-
mal .
they have been brought into action.

37. The combination with adding-wheels

and adding-wheel-operating bars and units-
pins carried by each bar, of pin-setting mech-

anism, and keys for restoring to normal po-

sitions erroneously-set pins.
38. The contbination with adding-wheel |.

“and adding-wheel-actuating rack-bars and

units-pins carried by each rack-bar of a trans-
verse series of units-bars overlying said units-

ositions, erroneously-set pins, before
‘| nary -representation devices, means for set-
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pins, reciprocating bars and bell-cranks sus-

pending said units-bars, key-actuated rock-

shaits, tappets and pawls for actuating said
reciprocating bars, means for lifting up said
rack-bars, to present their units-pins to the
action of said units-bars.

39. in a combined type-writer and calcu-
lating-machine, the combination with the
numeral-key levers of the type-writer, of a

serles of adding-keys constructed each in two

sections and so connected and arranged that
when one of the said key-sections is struck,
the calculating mechanism only will be actu-
ated, and when the other key-section is
struck both the calculating mechanism and
the printing mechanism of the type-writer
wil be actuated. . |
40. The combination with a type-writer
and calculating mechanism, of a series of
slotted tubular key-stems, supplemental key-
stems 1n the said tubular stems, with the nu-
meral-key levers of the printing mechanism
arranged 1n the slots of said key-stems and
subject to the said supplemental key-stems.
~41. In acombined type-writing and calcu-
lating machine, a series of two-part or di-

vided adding-keys, the one section of which

operates only on the calculating mechanism
and the other section of which operates both
on the calculating mechanism and on the nu-
meral-printing mechanism of the type-writer.

42. In a combined type-writing and calcu-
lating machine, the combination with the
shouldered key -stems, of the calculating
mechanism, and the type-writer spacing-bar,
of the bar pivoted to the members of the

“spacing - bar and arranged for engagement
‘with said key-stem shoulders, or for disen-

QO
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gagement therewith, at the will of the opera-

tor. - -

- 43. In a combined type-writer and com-
puting-machine, the combination with print-
Ing devices, a register, preliminary-represen-
tation devices, means for setting the latter,

means for repeatedly bringing said prelimi-~
nary -representation devices into action on
sald register, of means for causing the num-

bers set up on the preliminary-representation
devices to be printed only once during re-
peated actions on the register for purposes of
multiplication, substantially as described.
44. In a combined type-writer and com-

10!

IT(

11§

puting-machine, the combination with key-

operated printing devices, a register, prelimi-

ting the latter, of means for repeatedly bring-
ing sald preliminary-representation devices
into action on said register without actuating
the printing devices, for effecting multiplica-
tion, substantially as deseribed. :
45. In a combined type-writer and com-

120
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puting-machine, the combination with a reg-

ister, of preliminary-representation devices,
means for setting the same, means for re-



| 'peé,tedly'bringing said preliminary—'-r_e;presen— 'r
. tation devices into action on
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sald register
without actuating the printing devices of the
type-writer, for effecting multiplication, and
a device adapted to be variably set to render
said preliminary-representation devices 1NOP-
erative after a
ister-actuating movements, substantially as

“described.

IO

- 46. The combination with typéfWTitiIlg

‘mechanism, a series of adding-wheels, actu-

‘ating-barstherefor, units-pins carried by each

‘operating with the set ,
bar, of a units-pin-restoring bar, and man-

15

bar, means for setting said pins, means co-
pins to actuate said

ually-operated means for setting the adding

mechanismin position allowing repeated add-
“Ing of any given number represented by the

20

set units-pins, a variable but- predetermined

number of times without operating the keys

or units-pin-setting mechanism, or the print-

ing mechanism. |
~ 47. The combination with a series of add-

‘Ing-wheels, of actuating-bars therefor, means

25

for actuating said bars, units-pins carried by
each bar, means for setting
the units-pin-restoring bar, the pawl carried
by the bar-actuating means and operating on

- said restoring-bar, and means for displacing

30

-+ and allowing
the adding .
- 48. The combination with adding-wheels,

sald restoring-bar, with respect to'said pawl,
uniform repeated operations of

-wheels, for multiplication.

- actuating-bars therefor, means for actuating

- 35

sald bars, units- pins carried by said bars,

- meansfor setting said pins, a units-pin-restor-

40

ing bar, and a pawl carried by the bar-actu-

ating means, for operating said restoring-bar,

of means for displacing said restoring-bar
relative to said pawl and allowing uniform
repeated operations of the adding-wheels, for

-multiplication, and consisting of the man-

45

ually-operated cam-disk and pawl for dis-

connecting said restoring-bar, relativeiy to

sald pawl, the ratchet-wheel normally inop-
erative by said lifting-pawl, an indicator-
disk on the ratchet-wheel shaft, a spring for

- resetiting said restoring-bar, and a stop-pawl

mechanism for controlling the position of the

o ratchet-wheel and the indicator-disk.

49, The combination of the type-writer-
carriage - operating mechanism, spacing-bar
controlling the same, type-writer keys, a tap-

. pet-drum geared with said carriage-operating

55

mechanism and having a plurality of spirally-
placed tappets, a series of adding- wheels,

adding-keys, means controlled by said add-
Ing-keys. and said tappet- drum, for deter-

60 manually-operate

the setting of said wheel, said adding-keys

of the adding - wheels,
mechanism for effecting

mining the settinf

- adapted to operate the type-writer keys, and
. alsooperate the adding mechanism independ-
-ently of said type-writer keys, at the will of

predetermined number of reg-

saild units-pins,

e

‘simultaneously

1S

——

the operator, and clutch mechanism of the
type-writer-carriage mechanism and the tap-
pet-drum driver, for uniform register of re-
clutching. o |
50. The combination of a type-writer car-
riage; key-controlled spring-power mechan-
1sm, connections between the former and the
latter for transmitting uniform movement, a
toothed gear attached to the spring-power
mechanism, a decimal-order selector, and
means for connecting and disconnecting said
decimal-order selector to and from said gear
and for positively locking said selector against
movements when disconnected. '

L]
- .

51. The combination of a type-writer car- -

riage, spring-power mechanism actuating the
same 1n one direction, a tape-drum, two
tapes coiled reversely around said drum and
attached to the type-writer carriage, a series

65
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of adding-wheels, an operating-lever for ef-

fecting the setting of the adding-wheels, and
intermediate connections between said tape-
drum and said operating-lever for rewinding
the spring-power mechanism and returning
the carriage to any desired position.

52. The combination with a decimal-order
selector, of a register, decimal-bars, keys
controlling the action of said decimal-bars,

Spring-power mechanism controlled by the

keys, means for holding one bar at a time in
position so that the action of the key mech-
anism determines the “setting”’ of its corre-
sponding adding-wheel, .and means for re-
storing such decimal-bar to normal position

bar of the next lower order, under the control
of the keys, substantially as described. |
93. The combination with printing mech-
anism and a paper-supporting carriage which
has a step-by-step movement for letter-spac-
ing, of type-lever-operating keys, a series of
decimal-bars, means for bringing the decimal-
bars successively under control of the keys,
whereby numbers may be set up in the digital
order on said bars. ' ‘ '
54, The combination with printing mech-
anism and a paper-supporting carriage which

has a step-by-step movement for letter-spac-

ing, of type and type-levers operated by said
keys for effecting the printing, an operating-

lever having a predetermined range of move-

ment, connections between said carriage and
sald lever, for automatically returning the

carriage, a movable stop-carrier, and de-
nominational selecting-keys, for arresting the

movement of said carriage and carrier, af dif-
ferent distances from a predetermined point,
substantially as described. |

55. The combination with the printing
mechanism and a paper-carriage which has a,
step-by-step movement for letter-spacing, of
keyscontrolling the same, a register, a series of
decimal-order-register-actuating bars having

& movement in one direction for bringing

g0
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with the positioning of a

10O
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- their work of actuating tl1e register, substan-

2:{ )

- ter,

‘meral-key, a
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themunder oontrol of the keys, a,nd having a | back dlreetlon a series of reo1proeatory mem- 6;

movement in another d1reotlon for actuating
said register, substantially as described.

56. The combination with printing mech-
anism and a paper-carriage which has a step-
by-step movement for letter-spacing, of a reg-
1ster, a series of decimal-order-register-actuat-
Ing bers, and means for restoring to normal
posttions sald decimal-bars, after performing

tially as described.

57 The combination with prmtmg mech-

anism and a paper-supporting carriage which
moves uniformly for letter-spacing, of a regis-
a preliminary - representatmn dewoe

key—oontrolled means for “setting’’ said pre-
liminary-representation device, a decimal-or-
der selector, means for subsequently bringing

the “set” prellmmery—representetlon device

Into action on sald register, and adjustable
means capable of being set 1n edvenoe of the
beginning of the work, in different posmons

for rendering the decimal-order selector i 1NnopP-

erative on its coacting elements, at certain
predetermined but variable pomts whereby
a space is secured on the paper between the
columns ot figures, on which space punctua-
tion-marks may be printed, if desired, with-
out disarranging the connections Wluoh eotu—
ate the adding-wheels. -
58. In an adding-machine, the combina-
tion of a series of numeral-keys, a series of
parallel rock-shafts one connected to each nu-
a series of parallel reciprocatory
bars arranged transversely across said series

of rock-shafts, one of said bars being con-

nected to each of said shafts, and adding

mechanism controlled by said remprooetoryf-

bars.
59. In a ertmg and addmg machine, the

combination with a series of nﬂmerel—ke S

and the printing means actuated thereby, of.

a series of parallel rock-shafts one connected
to each numeral-key; a series of parallel re-

ciprocatory bars a,rre,nged transversely across

Se1d series of rock-snafts, one of said bars be-

ing connected to each of said shafts; and.

adding mechanism controlled by said reolp-

rocatory bars.
60. In an eddmg—meol}me the combina-

tion of a series of numeral-keys arranged

transversely across the machine; a series of

- rock-shafts, one connected to eeoh npumeral-
| reciprocating members one connected to each

~ key and each extendmg in a front-to-back di-

55

rection; a series of transverse reciprocating
members one connected to each rock-shaft;

and eddmg mechanism controlled by said

~ transverse reciprocating members.

1D

61. In a writing and adding macbine, the

combination with the series.of numeran-—keysr

arranged transvérsely across the machine and

the printing means actuated thereby, of a se-

ries of rock-shafts one connected to each nu-

bers each of whlch 1s connected to one of said
rock-shafts and extends 1n a direction trans-
versely of the machine; and adding mechan-

ism controtled by said reo1prooetory mem-
bers.
- 62, In an adding-machine, the combina-

tion of a series of numeral-keys arranged in a
transverse direction across the machine, a se-

rtes of rock-shafts one connected to eeoh of

said keys, said rock-shafts extending in a di-
rection from front to rear of the machine, a

75

series of slides one connected to each of saul |

rock-shafts, said slides extending across said
series of rook—-sqefts an adding mechanism
controlled by said slides ana means for oper-
ating said addmg meclianism.

63. In an adding-machine, tze combina-

tion of a series of numeral-keys arranged
transversely across the machine, a series of

rock-shafts one oormeoted to eaoh numeral-

key and each extending in a front-to-rear di-

rection; a series of transverse reciprocating

membere one connected to eech rock-shaft;

a transversely arranged series of differen-
tially-movable elements controlled by said
reciprocating members; and means w}ereby
a coOperative relation 1 is establisted between _

said series of reciprocating members and one

30

$e

after another of sald differentially-movable

elements.
64. In a ertmg and adding machine, the

combination with the series of numeral-keys

arranged transversely across the meeh_me |

and the printing means actuated by said keys
of a series oi rock-shafts, one connected to
each .numeral-key and each extending in a
front-to-back direction; a series of transverse
reciprocating members one connected to
each rock-shaft; a trensversely—-errenged se-
ries of dlﬁerentmlly-mova,ble elements; and

means whereby a codperative relation is es-

tablished between said series of transverse
reciprocating members and one after an-
other of said dlfferentmlly—moveble elements

as the keys are operated {o print.

65. In a writing and eddmg machme the
combination with the series o numerelqkeys

| arranged transversely across the machine

and the printing means actuated by said keys,
of a series of rock-shafts one connected to

-each numeral-key-and each extending in a

95
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front-to-back direction; a series of transverse

rock-shaft; a transversely-arranged series of

reglstermg elements controlied by said recip-

120

rocating members to add numbers; and means

for operating said registering elements
66. In a combined type-writer and adding-

meehme the combination 'with the series of

keys erranged transversely across the ma-

chine, and the printing means actuated there-
by, of an adding mechanism arranged across
‘meral-key and each extending in a front-to- | the front of the machine end including a se-

1235
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ries ol register-wheels, a series of transverse !

reciprocating slides, and links connecting the
several rock-shafts with the numeral-keys.
67. The combination with a type-writer,

of a register, a preliminary-representation de- |-

vice, key-controlled means:for setting said
preliminary-representation device,
a movable denominational - order selector

having a plurality of tappets arranged to be

brought into action, in succession, to select
the denominations and means for subse-
quently bringing the set preliminary-repre-
sentation device into action on said register,
substantially as described. - o

68. The combination of a register having a,
plurality of numeral-wheels, a movable de-
nominational - order selector having a plu-
rality of tappets arranged to be brought into
action, In succession, to select the denomina-

‘tions, key-controlled spring-power mechan-
jism‘ for operating said denominational selec-

tor, under a step-by-step action, decimal-or-
der bars provided with units-pins adapted to
be set under the codperation of the keys and

sald denominational selector, and numeral-

printing mechanism actuated by said key-

controlled spring-power mechanism, sub-
stantially as described. - '

- 69. The combination with a movable de- :
nominational-order selector having a plural-

ity of tappets arranged to be brought into ac-

tion, In succession, for selecting the denomi-

~nations, key-controlled step-by-ste Spring-

35

- said selector-contro

40
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‘wheels,

power mechanism for operating said selector,

a series of adding-wheels, means controlled
by the keys and said denominational selector
for determining the setting of the adding-
wheels, type-writin
%Ied mechanism, for print-
ing the amount to be b
manually - operated mechanism for
efiecting the setting of said adding-wheels,
and means whereby said manually-operated
mechanism automatically returns the type-
writer carriage and denominational selector

to predetermined positions, substantially as
~described. ' ' |

70. In a computing-machine, the combina~
tion ‘with ke . .
held digit-selecting elements normally free
or disconnected from said key-actuated ele-
ments, and intermediate connections allow-

ing said key-actuated elements to operate
elements, but automatic-

sald digit-se ectin% . 1t
ally releasing the latter from the former; and
permitting the digit-selecting elements to re-

turn to normal positions in advance of the :
key-actuated elemeénts, substantially as de-

o4

scribed. . RN S
71. In a-computing-machine, the combina-

tion with key-actuated rock-shafts : d_f spring-

held digit-selecting bars normally free from
sald shafts, and actuating connections, be-
tween said shafts and bars, allowing the
shafts to actuate the bars for the selecting a.c-

Involving

mechanism actuated by

-actuated elements, of Spring-

- 816,319

set on the adding- |

|
Py

the bar to return to

™,

tion, but automatically releasing the actuated
bar from its actuating-shaft and permitting
_ normal position in ad-
vance of the shaft, substantially as described.
72. In a computing-machine, the combina-
tion with the key-actuated rock-shafts p?
and the spring-held. digit-selecting bars b1,
with their tie-bars 5% and coupling  bell-
cranks 6, of the tappets b% on the shafts h'2 :
and the spring-pressed pawls 5'° on said tie-
bars 6%, all arranged for coéperation, substari-
tially as described. =~ SRR
_73. In a computing-machine, the combina-
tion with the key-actuated racks b8, of the
spring-held rock-shafts 4 having the gears

b* engaging said racks %%, the spring-held

digit-selecting bars b, with their tie-bars b8
and coupling bell-cranks 5, the tappets b*

on said shafts 6% and the spring-presse pawls
b'* on said tie-bars b8, all '

arranged for codp-

described. . .-

eration, substantially as

~74. In a computing-machine, the combina-
‘tion with the series of register-wheels having
each a tens-carrier tooth ¢'?, of the composite

sets of tens-carrier wheels a®, a*® and av,

| rigid with each other but loose on their com-
| mon support a'*, a manually-operated recip-

21

75

30

90.

rocating carriage, and the shaft a2° with the =

spirally-arranged gear-segments a*, receiv-

mg motion from said carriage, and operating
on the ‘““set’”’

sets of said composite or tens-
carrier wheels, to transfer the fens, on the re-
turn motion of the carriage, substantially as
described. o o

75. The combination of the adding-wheels
a and parts carried thereby, shaft o/, tcothed

95

100

gear-wheels p*, toothed rack-bar p, shaft p*

carryimg arms p°and the‘carrying devices a®s,

a* and @' on the fixed rod g |
76.. The combination of one series of digit-

- L _ g
keys operative on’ or common to all the de-
nominations, escapement mechanism con-

trolled by the keys, arotary denominational-
order selector, a register, printing devices, -
preliminary - representation devices, means

for setting up 2 number on said preliminary-

‘Tepresentation devices, means for accumulat-
Ang said number on the register without actu-

ating the printing devices, and means for re-
peatedly bringing said preliminary-represen-

105 -'
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tation devices into action on the register, for

purposes . of multiplication, substantially as
described. . = .~ |

77. The combination with one series of
digit-keys operative on or common to all of

numerals successively and in the order in

which the keys are struck, key-controlled de-

ﬁIZO
‘the denominations, numeral-printing devices .
having key connections arranged to print the’

nominational-order selector, a register, means /125

for accumulating on the register the number

printed by the printing devices, and means o
for repeatedly accumulating said number on

the register, without operating theé keys more
than once, for the purpose of multiplication.




a8

78. The combmatlon of one series of digit- |

- keys operative on or common to all the de-

nominations, a register, prehmmary—repre-
sentation dewces means for setting up a num-

ber on said prelmunary—representatlon de-

vices, meanstorrepeatedly accumulating such

" numberonthe register, and mechanism adapt-

[O

I5

20

ed to be variably set in advance, for deter-

mining the number of times the prehmmary—
representation devices shall be operative on
the "register, for purposes of multlphcatmn
substantially as described.

79. In a writing and computing machine,
the combination with printing devices capa-
bie of printing any desired words or numbers,
a register, preliminary -representation de-
vices, means for setting the latter, of means
for repeatedly bringing said prehmmary—rep-
resentation deviees into action on said regis-
ter without actuating the printing devices,
for effecting mult1pl1cat10n substantlally as

 described.

80. In a writing and computmg machine,

~ the combination with printing devices, a reg-

30

‘ister, preliminary - representation devwes
means for setting the latter, of means for re-

peatedly bringing said prehmmary—represen—
tation devices into action on said register
without actuating any of the printing devices
during such repetitions, for effecting multi-

phication, substantially as described.
- 81. In a writing and computing machine |

~adapted to write any desired words or num-
ﬂ bers the combination with a paper-support-

35
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Ing carriage, a denominational-order selector

supported independently of the paper-sup-
porting carriage. and having synchronous
movements all the time with the longitudinal
movements of said carriage, of means for
varying the operative selecting position of
the selector relatwely to the type—wmter car-
riage.

82. In-a writing and computmcr machine
adapted to write any desired words or num-
bers, the combination with a paper-support-

ing carrlage Key-controlled carriage-driving

mechanism, a denominational-order selector

supported mdependently of the paper-sup-
porting carriage and having .synchronous
movements all the time with the longitudinal
“movements of said carriage, of means for con-

necting and d1sconnectmg the denomina-
tional-order selector from said carriage-driv-

ing mechanism at will, thereby varying the
operative selecting pos1t1011 of the selector
. relatively to the carriage. " |

83. In a writing and computing machine

 adapted to write any desired words or num-

6¢c

bers, the combination with a paper-support-
Ing carriage, a denominational-order selector
supported independently of the paper-sup-

- porting carriage, connections between said

carriace and said denominsational selector of
such character that the movements of said

816,318

with each other all the time; a régister, pre-

hmmary—representatmn dewces and: operat- -

ing mechanism for brmgmg sald prehmmary—-

‘representation dewces into action on the reg- -

.1ster
%4. The combination with a reglster a

movable denominational-order selector hav—- |

Ing tappets a,rranged to be brought into ac-

tlon in succession, preliminary-representa-

tion devices, means for setting the latter, de-
vices Where-by the register-wheels are auto-

s

movements of the latter in one direction an
automatically disengaged therefrom during
reverse movements, and means for positively

75

matically thrown into engagement with said '
preliminary - representation devices during

30

moving the prehmmary—representa,twn de- -

“vices 1n the direction of both their actuating

and return movements, substantially as de- .

scrlbed

85. The combination with a regls‘ter a
movable denominational-order selector hav—- |

ing a plurality of tappets arranged to be
brought into action in succession, decimal-or-
der bars having a differential actlon on the
register, means for positively moving the
decimal-order bars in both directions of their
longltudmal motion, of devices whereby the

register-wheels are -automatically subjected

to the action of the decimal - bars durin

| movements of the latter in one direction an
automatically released from action of said

9o

95

bars during reverse -movements, substan-

tlally as described.
86. The combination with a movable de-

nominational-orde. selector having a plural-

ity of tappets arranged to be brought into ac-
tion In succession, rack-bars having variable
longitudinal tr&vel devices for establishing
ope ative connections. between sald selector

10C

105

and said racks, manually-operated means for .

of their longitudinal motion, a register hav-
ing wheels engageable with the rac s, and de-
vices whereby the register-wheels are auto-
matically actuated by the racks during move-
ments of the latter in one direction and auto-

matically released from action of said racks

during their return movement 1substantlally
as descyibed.

87. The combmatmn with a rotary tappet-

| _posmwely movmg the racksin both dirvections

I10
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drum hayving spirally-arranged tappets,racks

having var iable travel, and subject to the 8-
tion of the keysand sald tappet-drum, manu--

ally -operated means for positively movmg
the racks in both directions of their longitudi-

nal motion, a register having wheels engage-

able with. the racks, of devices whereby the
register-wheels are. automatwally made sub-
ject to the action of the racks during move-
ments of the latter in one direction
subject thereto dumn%

sald racks, substantially as described.

© 88. The combination with & movable de-
.65 two parts must necessarily be synchronous 4 nonunatmnal—order selector having a plural-

n but not:
reverse movements of
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i*ty of tappets arranged to be broughtﬁintd a.C~
tion in succession, racks carrying adjustable

units-pins subject to be set by the action of

10

the keys and said denominational-o:de: selec-

tor, manually-operated means for positively:

moving the racks in both directions of their
longitudinal motion, of a register having
counting-wheels a to which are pivoted the
spring-held pawls a®, and carrying the ratchet-
wheels @® and gear-wheels ¢® in mesh with the
racks ¢/, substantially as and for the purposes
set forth. ' o

~ 89. A computing-machine having a mov-
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able denominational selector provided with
selecting - tappets, which selector is adjust-
able to rendes its tappets operative or inop-
erative In respect to its selecting action.
90. A computing-machine having a rotary
denominational selector provided with se-
lecting-tappets, which selector is axially ad-

operatlve 1n respect to its selecting action.
91. In a wiiting and computing machine,

the combination of key-actuated printing de-.

vices, a rotary denominational selector, se-
lecting by its rota 'y action adding mechan-
1sm controlled theveby for adding the num-
bers printed by the
means for printing the total of the several

numbers without actuating the register- |

wheels of the adding mechanism.

92. The combination with a typ(_a':ﬁrriter.

carriage, of a computing-machinehaving pre-
liminary-representation devices, a manually-

operated device for transferring the prelimi-

nary representation to the register-wheels of

~ the computer, and intermediate devices leav-

40

ing said carriage and manually-operated de-
vice normally firee of each other, for the pur-

pose of actuating the computing mechanism

without actuating said carriage as in multi-

~ plication, but adapted to connect said car-

45

riage and manual device at will for returning
the carriage to initial position by the manip-
utation of the manual device. - o

- 93. In a wnting and computing machine

pinting devices, and

‘justable to render its tappets operative or in-

> |

{

the ‘combinaﬁi{;h of one series of digit—lgeys-.

operative on or common to all the denomina-
tions, key-actuated printing devices, a regis-

ter, a- key-contiolled denominational-order

28
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selector, preliminary-representation devices -

controlled by the keys and said selector,

mechanism for bringing the preliminary-rep-
resentation devices into action on the regis-
ter, and means fo: restoring to normal posi-

55

tions erroneously-set preliminary-represen- -

tation devices before being brought into ac-
tion on the register. '

94. In a combined wiiting and comf;uting

denominations, printing devices adapted to
print any desired words.or numbers, a regis-

machine, the combination of one series of 60
digit-keys operative on or common to all the

ter, a key-controlled denominational-order

selector, preliminary -representation devices

controlled by the keys and said selector,

mechanism for biinging the preliminary-rep-

resentation devices 1nto action.onthe register

and means for restoring to normal positions
erroneously -set preliminary-representation
devices before being brought into action on
the register. |

95. The combination -with édding—-wheeIS'

and adding-wheel-actuating bars and units-

pins carried by each bar; of units-pin-setting

mechanism, and key-operated means for re-

storing to normal positions erroneously - set

pIns. - -

96. The combination with adding-wheels

and adding-wheel-actuating bars and units-
pins carried by each bar, of units-pin-setting
mechanism, key-operated means for restor-
Ing to normal positions erroneously-set pins,
and means movable into position to prevent
hifting of said bars when the set pins aré re-
turned to noimal positions. f -
Signed at New York this 26th day of June,

1902. e |
- HANS HANSON.
Witnesses:
C. SEDGWICEK,

J. M. Howarp.
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