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Be b known that T Cgao fofS

.G, g

. - . . -"I -.. i -
citizen of the United States of merea, and
a resident of Chicage, Cook counto State of
Hhinois, have invente certain new a
3 i |
1

fal Improvements in

whe main obiects of his Imvention are to
previde an improved, simple and imexpen-
sive form of ad ding mechanism particularly
adapted for attachment tq typewriters; to
provide a deviec of this ol winich may be
readily adapted to the present construction
of standard makes of typewriters without
requiring rearrangement of +he parts thereof
Lo provide,
eans mdependent of the typewriter car-
riage for automaticall v oeausing the numeral
keys which aye successively depressed in
writing ‘
Proper denomination wheels of the adding
mechanism; to brovide an im proved form of
carriage and escapement mech; anism for add-
mg devices, whereby the wheels will he pIe-
vented from overrunnmg or from aceiden.

tally turning back through sudden or violent

operation of the operating mechanism: to
provide an improved arrangement wherehy
the adding mechanism will, at the will of the
operator, add numbers which ape SUCCes-
stvely written, regardless of the position of
such numbers
written, or regardless of whether the num-
bers are written in ¢olumns o M rows, and
without requiring any special sefting of the
adding mechanism with respect to the type-
writer carriage: to provide improved merh-
anism for ausing the shiftine of the adder
carmagd by means of the space har of the
typewriter as well ag by the numerg] kevs:
£0 provide improved and simple means Tor
throwing the adding mechanism mto and out,
of operation: to provide simple mechanism
for causing the adding mechanism to o perate
In a reverse direction for subtracting: and to
provide improved means for causmg the nu-

meral keys to rotate the computing wheels

proportionately to the number of units in the
numerais to which the respective keys corre-
spond. | '

vice shown in the dCcempanying drawings
In which: Tigure 1 is an isometsic perspec-

tive of an adding attachment for vypewriters « gered relation to each other.

& device of this class, improved Position of the

a number to suecessively operafe the

on the sheet which is bemg

- carried by
These objects are accomplished by the de- ;

embodying this mvention, the frame and

mechanism of the typewriter being omittoed
for the purpuse of clearly showing the rela-
tion of the various parts ol the attachment
to each other. Fjg. 2 is a front cievation of
the same, showing its position with réspect
to-the keyboard: of the typewriter.
1s & plan of the same, the keyboard of the
vypewriter being meluded, but the renmaining
parts of the typewriter mechanism being
omitted. Tig. 4'is g section on the line 4— 4
of Iig. 2. Fig. 5 is a detail of one of the
trains of gears by means of which the count is

Fig. 3+

60

65

“earried” from one computing wheel to an-

other of the next higher denomination. g,
6 1s a side elevation of the same, showing the
parts within the casing. F 1¢,
7 1s a section on the hine 7—7 of Fig. 3. TFig.
8 1s a detail of the mechanism which limits
the movement ‘of the mastor pmion and
thereby prevents “overthrow of the com-
puting wheels.

In the drawings, the numerals 1, 2, ete.,
to 0 designate the keys which when depressed
cause the respestive numerals to he written
by the Lypewriter; 10 designates the key
fevers; 171, the typewriter frame; 12, the
Lypewriter carriage as
“space’ key or bar.

In the construction shown in the draw-
ings, the computing wheels 14 ape loosely
Jlournaled on a fixed shaft 15 in the casing
16,2 which casing is mounted upon a carriage
17 which is in the form of a4 har shdably

mounted 1n suitalle supports on the type-

writer frame. The carrtage 17 1s normally
urged toward the left-hand lmit of i1ts move-
ment by means of g spring 18, and is pro-
vided with a knoh 19 whereby it may be
pushed towar( the right against the action
of said spring. The range of movement of
the bar 17 depends upon the number of com-
puting wheels 14 which arpe provided in the
adder atta hment, and the movement of the
adder carriage 17 is controlled by an escape-
ment 20 1 a manner somewhat similar to
the control of u typewrniter carriage.  The
specific escapement mechanism 15, however,
different, as will hereinafter appear.

The escapement 20 is in the forn, of a pawl
the shaft 21 and adapted to rock
30 as to alternately engage the raclk teeth 22
and 23 at respectively opposite sides of the
Par 17. The teeth 92 and 23 are in stag-
“An arm 24

a whole; and 13, the .
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key levers 10 and also by

‘mecha

ture 33.

secured to the shaft 21 slidably engages a

link 25 which is connected to a swinging
member 26 operated by each of the numeral
the space har 13.
The link 25 is provided with two shoulders
97 and 28, which limit the play of said link
‘n the arm 24 and cause the escapement
pawl 20 to shift as the member 26 approaches
either limit of its movement, but to be un-
affected by the movement of the member
56 in intermediate positions. The springs
99, which normally urge the member 26 to
the upper limit of its movement, thus nor-
mally hold the pawl
in Fie. 1. |

The teeth 22 on the adder carriage corve-
spond to the successive positions of said car-
riage which will bring successive comput-
ing wheel gears into mesh with the master
pinion 30 by means of which the computing
nism is operated. In the form shown,
the master pinion 30 is fixed upon a shaft 31
iournaled in the supporting frame and pro-
vided with a second pinion 32 which ex-
tends through an aperture 33 in the operat-
ing member 34. 'The operating member 34
is vertically dispoged and is provided with
rack teeth 35 at opposite sides of the aper-
The two sets of rack teeth are
spaced apart so that but one at a timne may
mesh with the teeth of the pinion 32. The
lower end of the member 34 is pivotally con-

nected with a second swinging frame or meni-.

ber 36 normally urged upward by springs 37.

40

45

The upper end of the operating membher 34 1s
guided hetween rollers 38 journaled upon a
ctide 39 having a transverse movement suf-
ficient to carry either set of rack teeth on
the member 34 into mesh with the pinton 32.

‘The slide 39 is normally urged by a spring 40

50 as to hold the member 34 in such nosition

that it will rotate the pinion 30 In the direc-
tion for increasing the count of the comput-
ing wheels during the downward stroke of
the member 36. A pivoted detent lever 41

~is provided for holding the slide 39 at the op-

5o

60

posite limit

rotate the

_ of its movement, so that the
downward movement of the member 34 wi 3
pinion 30 in the direction for re-
ducing the count of the computing wheels
during the downward movement of the mem-
Ler 36. The’slide 39 and detent lever 41
aye provided with coacting, shoulders 42 for
this purpose. The spring 43 normally urges
the lever 41 upwar(l}y
49 will engage when the slide 39 18
hack into the subtracting position.
In order that the different numeral key

pushed

Jlevers will each depress the membler 36 to a

Jifferent extent so as to cause a movement
of the computing wheels proportionate to
the number of units in the respective nu-

merals which are being, written, said frame
36 18 provided with a series of upright rods

44 of successively different lengths so that

20 in the position shown

<o that the shoulders.

ing a gear 49 secured

49 and 30.

¥ig. 6, where the tooth

524,759

their upper ends serve as shoulders against
which the corresponding key lever 10 may
obut. The length of the rods 44 1s so pro-
portioned that the key lever 10 which corre-
sponds to.the numeral 1 will, when depressed
the fuil Hmit of its movement, cause the
master pinion 30 to rotate through one unit
ancular interval so that it will rotate the
cornputing
enough to change its count by unity. Simi-
larly, the key lever 10 which corresponds to

L &

the key of the numeral 9 will rotate the pin-

ion 30 through nine unit intervals, |
The mmember 36 has no rod 44 in osition
for engaging the zero key, so that when 0 1s
written by the typewriter the count of the
computing wheels will remain unchanged.
In order to cause the adder carriage to shift
yfter the writing of each numeral, so that the
various numerals of which a number 1s com-
posed will be added to or subtracted from
the count.of the proper denomination wheel,
‘he member 26 which operates the escape-

ment of the adder carriage 1s provided with a

for each key lever 10,

series of rods 45, one
These rods

including that of the numeral 0.
45 are all of the same length.
26 is also connected with the s
so as to be operated thereby. In the form
shown, this connection consists of a system
£ lovers 46 and 47 which-are operated by the
lover 48 which carries the space bar 13:

The “earrying’’ of the count from: one
computing wheel 14 to the next is accoln-
plished by means of a train-of gears compris-
against the left-hand

L

face of each counting wheel 14, a gear 50 of

considerably smaller diameter than the gear
49 secured to the right-hand face of each
computing wheel 14, and gearss1 and 52 which
are journaled in fixed relation to each other
and which respectively mesh with the gears
{n the form shown, the gears
49 and 51 are of equal diameters, so that the
cear 51 will make one revolution for each
covolution of its corresponding computing
wheel 14, The gear 52 is a mutilated gear
provided with a single tooth 53, but the
pitch diasmeter of the mutilated
such that the toothed
will move through such angular interval dur-
ing each one-tenth of a revolution of the
cear 52, that it will never ste? in position to
Thterfere with the free rota.ion of the cor-
responding gear 50. This is- illustrated 1n

53 is shown by full
lines in & position clear of the teeth of the
gear 50 and by dotted lines in its succeedng
position, where it will also be clear of the
cear 50 after having rotated said gear 50
through an angular interval of one-tenth of

"o revolution, corresponding to the untt -

[l

terval of movement o1
buting wheel 14.° . |
In order o insure that the numerals on the

the respective com-

wheel with.which 1t 1s connected

part of its periphery
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CHNDULNE wheels which ave vigihie through §ing the numeral kevs of the Lipewriter of
ths window 54 oF the ceaine will alime with | the WOrK of MOVING sald framoes e calbst the
300 other, and in ovder Lo nrevent aves Sprinms 20 and 37
tnrow of {he computing wheels 14, saph of | hen the opsrator dosives to use the nddo
5 L8 gears 50 is provided with ten teeth, and | DO mechanism, he fra Dshes {he bution 57 70
o oenring defent 55 is mounted adinrent 'i'.x;_.! Daeloward 5o ns Lo release the ﬂf'mul_qm* 55
each of the cears 50 g 08 Lo engage the sue- | from (ho frome, The spring 60 then Lifte thoe
cessive tooth spaces as the wheel s rotated | arm S releasing the arm 61 and pormitiing
zad thereby insure tho proper ahning of the | the {romee S0 and 26 to rise to iha upper
L0 numerais which annenr At ihe e iow,  Tael UMl of thei, aovement. The adder egr 73
of the gears 30 meshes with an individusl in- | 14, <@ 101w then pushed toward 1ha rght by
termadiate venr 56 whieh extonds throueh | means of tha Gubton 19 as faroas it will 3,
the casing 13 into position for meshing with | The shoulder GO ol the kuoh 19 aluts against
ihe master pinion 30, f e SUpDoriinge frame and stops the mova
15 Thaeow puting mechanism My be thrown | ment of the ChITIge at g point whféi'{i the 89
QUYL O operation o3 depressing ¢ Kev 57 (Fig, | ooar train Or the ¢o mputing wheel of niohesi
- 4) and then suifting said kev so that the denoinination is in mow with Lhe pinion 30,
shoulder 58 thereon wil engage o ::?:f}:*:i:iw on o In the form s h*’ﬂ.rn o adding aftachment is
ihe frame 11, This Key is carried by o levod ' proevided with six (*:‘:11‘1}"}:..1?11‘1;‘.1’: wiwels) bug
20 5 normally urgadd u*m*a.rii ’“ﬁjﬁ" the Surine H ; FIe o Dy, of i_ff{?li]‘f-r:{“'; He ANy Uesired numnier 85
30 that in its norma) position 1t will nof inter. ol sueli wheels,
rere with the operation of the ad, dmg attach- | Asenme now that the oporatoe wisnes {o
ment. The arm 81 of 'f’h member 36 axtonds wrile o enlumm of nuimvers,  Before Wrtting
across the top of the membor 23, and also | eneh number he wotld push (he -“r:]d(“' car-
25 exiends forward jnte such position that b 10 s tne vieht to the it of s move- 90

A

S typaweiior o Uriage Lo

“hus, when the Lex 57 s ! the position for ne a figure m the ]ww
{i‘@_‘pfﬁf.‘-_aam Nt 10(*}{{3(% 2y means of the shioyl- | oo dencmination, This woukd be the Posi-
. aer 58, LS“:h of the members 33 an) =8 are [ Hon Lo which he wortld sot his tabulating
30 therehv pushed o cwitward so that the kev ddoviee i the Cpewriter were provided with 93
ievers of tha cypoewriter will be free to Per- | oono, Tha\z_, i the number which i o be
ate without Emfm‘ig O overcome the addis CWTICD eontains o 1083 1tn e OF fioures
fonel pressure of the Springs ZU oand 371 than ﬁnuiii be contamed in g auniber of gaid
~ which pressire is adcled to the rosigianes of | highoest (]ﬁ‘ﬂ"ﬁ?linﬂ-f_i{_}}]f —for instance, if he
38 said kevs when the sdaing attachmont is in - wishes €0 write 0 numbes WIth three fionres, 100
Cperation. A snring 82 hopre between the | he woyld depress the space bar 19 of the
shenlt of the ¥ 57 and the lever 59 to e typewriter three time 03, 80 a3 to ecause the
mally urge the shoulder 35 16 a position ! £} Devritor carviage to COmMe 1o proper posi-
clear of the frame, 1103 1 oy writing the first figare of the numher
40 " in order to prevent “overthrow™ of ihe | in ita proper columm.  As ] space bar 13 105
computing wheels and insipro that the master | also ¢herates the addey carriage, said car
pinion 30 will he positively locked after it has g would imummo{';l sly shift go tha‘i‘ the
registered the pProper amount upon the con- pInien 30 would mesh v‘l‘”i the gear train of
puting wheels, 8 dotent 69 s shdably moune | i computing wheol of ihe (*(}110%})011(111;
45 ed upon the sy Jporumg frame and conneetpd denomination. i, for ex ample, the operg- 110
a iz ol 98 | ‘rf*r wishes to write the ﬂUHhJGI 160 after

) ab 1ts dower Hmit of ctiing Lhe typewriter carriage and the adder
movement sa&d detent 83 wil {-:angﬁaz;ﬁ the r:uuuw to ’(Le Proper position ag hm"um

pinion 32 and lock it agamst further nmove. fore doacnhed he would depress the numeral

o0 ment until said detent o relessed by (e ke which is used for writine the ligure 1. 115
mber 2§, ¥ ”’hm would cause the figure 1 to he writien

1pﬂam movement of the ni

P'ha opbmt on of the device shown is 88 L the usual m anner, and the depression of
collows —When it is {m%”'ed to throw the | the ke ¥ lever 10 would cause it 1o engage the
addi Mg mechanism oyt of SErVice, tie GPOT- ”’sllﬂh}"}“lldll"“ pm 44 of the frmh ub wl*wh |

55 ator p osses a button 57 and at the same DI s of suel) o .‘1mhr] it the pinion 30 would 120
time exerts a forward pull which ¢ auses the | be rotated th U o unit interval and CAUSE
shoulder 58 tq engage the frame. at th@- front | the aumeral 1 to appeay upon the corpe-
of the s aperture ﬂllOUﬂh which the shank of sponding wheelut the window 24 The down-

~ the buﬂfm Op{“‘auﬂS ihe strength of the ward movement of the key lever 10 would

60 g '

1

) .
9% spring 62 is insufficient to overcome the frie- | also depiess the frame 26 through the en- 125
- {ion bmw cen the detent 58 an“‘ L] shonlde staement of the lever 10 with the rod 45,
- whieh it cngages, and the levor 50 tnerefore | and ae the frame 26 o pproachies the lower
Temains deples !and'-mm‘a 20T * '

anstthe arm | Umit of jig mevement, ‘Hw shoulder 28 on the
61, holding the framos 26 and 38 at thejr

- s -

R ink 25 abute against the arm 24 qud shifts ,
65 i_mé;fer limit of Hnovement, and theveby ralioy. | the pawl 20 so that the front arm theveof 130
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engages one of the teeth 93, and the rear arm

thereof releases the tooth 22 with which 1t

has been engaged. As the teeth 23 and 22
are in staggered relation to each other, the
spring 18 thereupon advances the curmage

one-half of the “‘space’ interval. As soon

* as the key 1 is released, the frames 26 and 36

L0

15

20

325

are drawn upward by their springs. This
movement throtgh the action of the rack 34
oturns the pinion 30 to its normal initial

- position while 1t 1s in an intermediate posi-
‘tion and out of mesh with any of the gear
trains of the computing wheels.

As the
frame 26 approaches the upper limit of its
movement, the shoulder 27 strikes the arm
04 and rocks the escapement pawl 20 for-
ward so as to bring its rearward arm into
engagement with the next tooth 22, and the

carriage 17 again advances another holf step,

bringing the master pinion 30 into mesh with

the next gear train, which under the cir-

cumstances assumed is fourth from the left
of Fig. 1. The operator next depresses the
key*by which the numeral 6 is written. This
in sirhilar manner causes the master ninion
B0 to rotate six unit intervals, and causes
the second counting wheel from the nght to
‘adicate 6 at the window 54. it also causes

“the operation of the spacing escupements

30

35

40

45

GO

65

{igure of the number.
depresses the 0 key, which causes the winting.

both.of the typewriter and the adding at-
tachment so that the carriages shift - to
the position for writing and adding the last

of the numeral 0 by the typewrnter an
causes the escapement of the carriages in the
manner hereinbefore deseribed, but, as there
is no pin 44 corresponding Lo the 0 key, the
master pinion 30 1 not rotated, and mno
change is made in the position of the count-
ing wheel of lowest denomination.  The
platen voller of the typewriter s thien o) -
vanced so as to write the suceeeding number,
the typewriter carriage 1s set to propet D oS-
tion, and the adder carrage is pushed to the
right to the limit cf e novement, The next
number is written m o similar manner, the
space bar heing operated until the CArringes
come into position for wnting the {irst nu-
meral of the nuniber. o

1 the numbers are being written in a row,

stead of in a coliimn, the adder carriage 18 ¢

set by hand to bring it into position for oper-
ating the wheel of proper Jenomination, and

5 in other respects the operation s as heréin-
before described.

The-sum of all of the numbers written ap-

Pgﬁrg'&t the window 54, and when the opera-

for writes this sum he reads it from the COn-
puting wheels at the window 54. Previous

to writing the total, he pushes inward the
knob 67 on the slide 39, so as to shift the rack

which is used for subtracting into mesh with

the pinion 32, and then as each numeral of

‘he sum is written, the counting wheel of .

combination

The operator tinally

924,759

corresponding denomination 1s turned back-

ward a corresponding number of unit inter-
vals, and accordingly registers 0 at the win-
dow 54. The act of writing the total thus
resets the computing device to zero. After
having written the total, the operator de-
presses the knob 68 which reléases the shde

27 and allows it to return the member 34 80

that theteeth whichcause adding are brought
into mesh with the pinion 32. = -
Although but one specific embodiment of

this invention is herein illustrated, it. will be

understood that numerous details of the con-
ot ruction shown may be altered without de-
parting from the spirt of this invention.
I elaim: I | |
1. Tn a device of the class described, the
of a computing mechanism
(:tJm{)Iisin i a plurality of computing wheels,
echanism connecting adjacent pairs of said

wheels and adapted to carry the count from

one wheel to the next, individual gears for
operating the respective com puting wheels, a
naster pinion adapted to mesh with either of
caid individual gears, a carriage arranged to
relatively shift said computing mechanism
and master pinion, a series of ivoted nu-
meral key levers, a pair of movable members,

cach pivoted on an axis parallel with the axes

of the keylevers, one of said members extend-
ing across the paths of said numeral key le-
vers,” escapement mechanisim. operated by
«aid one memberand adapted to shaft said car-

riage one interval so as to-carry sall master

pinion into mmesh with the next succeeding

70

80

53

30

35 .

100

computing wheel gear thro nizh the movement
of any of said numeral key levers,; shoulders -

on the other of said members being so dis-

nosed with respect to the respective key ie-
vers as to cause sald other member to be.

<hifted a distance proportionate to the num-

berof units in the numeral to which said key

leveg corresponds, and mechanism operated
by said second member for rotating said mas-
(¢r pinion through an angular interval pro-

portionate to the movement of said second

member.
> The combination of a typewrtter, 3
{ypewriter carriage, all adding attachment

2 ounted on the typewiiter independent of
the carriage thereof and comprising a Sel1es
of computing wheels, a master mechanisnt

adapted to Ddividually rotate said wheels,

| an adder carriage adapted to shilt said

wheels and master mechanism relatively to

cach other for causing the individual opera-
tion of different computing wheels, a serieg”

of numeral keys each adapted to operate said
master mechanisi to an extent proportion-
ate to the numeral to which such key corre-

sponds, mechanism independent of the type-
writer carriage for successively shifting said

of said numeral keys, a space bar for shifting
said typewriter carriage, and mechanism op-

adder carriage through the o peration of each

105

110

118
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125
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~said reciprocating

15

20

25

30

39

40

49

024,759

erated by said épa.ce bar for

_ simultaneous]y
shifting said adder carriage.

3. The combination of 3 series of COMPUL- |

Ing wheels, a master pmion for individy ally
operating said wheels, a second pinion ar-
ranged to rotate said master piion, a recip-
rocating meinber

tively fixed sets of rack teoth adapted to re-
spectively mesh with opposite sides of gaid
second pinion forrotating it in opposite direc-
tions through corresponding nmovements of
member, a euide framne
within which said member js slidable and
adapted to be shifted for carrving said racks
alternately into mesh

10n at will, means norm aliy urging said guide
frame toward one limit of 1ts movement, a
detent adapted to secure sai( gulde frame at
the other limit of its movement, and a kev
adapted to withdraw said dotent.

4. The combination of a series of compiit-
ing wheels, rack .and pinion master mechan-
1sm for opetatine them individually, a car-
riage for relative y shifting said wheels and
master mechanism, a series of numeral Kevs,
& member movable to a respectively differ-
ent extent by each of said keys and adapted
to proportionately move said master mech-
anism, a second member adapted to be

moved by each of said keys and controlling

the shifting of said carriage, and means op-
erated by said second member and adapted
to limit the movement of said master mech-
anism and thereby prevent overthrow of the
computing wheels through violent operation
of said keys.

5. The combination of a series of comput-
Ing wheels, rack and pinion master mechan-
ism for operating them mdividually, a car-
riage for relatively shifting said wheels and
master mechanism, a series of
& member movable to a respectively differ-
ent extent by each of said keys and adapted
Lo proportionately move said master nech.
anism, a second member adsa ted to  be
moved by each of said keys andl controlling

.the shifting of said carriage, and a movable

~detent connected with said second nmiember
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and adapted to engage said master mech-
anism when said second member has been
moved to a certain predetermined position
and thereby prevent overthrow of ¢ 1€ Com-
puting wheels through violent operation of
said keys. |

6. The combination of a series of com-

puting wheels, 2 master mechanisim adapted
to individually operate said wheels, a car-

rage for causing said mastor mechansim to

be successively brought inte operative rela-
tion with different wheels of said series, a
serles of numera! kevs, cach adapted to
operate sald muaster IRCCHANISI,  medns

- --J.['l.-l'.

- normally urging suid master mechanism to o
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certain normal initial positivn escapement
mechanism compriging two raciks provided

having thereon two rela-.

numeral keys,

1
{
:

|
|

. s e c—— ..

e e m - ma

g to intermedinie
, mecnanism wherein
with said seéond pin-

riage  movably

Aimmils of 1ts moveme

- with teeth located in staggered relation to

cach other, an escapement pawl arranged to
alternately eugage said racks for permitting
& step by step movement of saidl carrlage,
one of satd racks heing in suel, relation with
sard carriage and said cseapement pawl as
Lo Stop satd carriage in successive positions
wineh Dring said master mechanism into
operative yelafinon with successively different

computing wheels, and the other racle having

such relation with said pawl and

| carringe as
to hold saitd Carriage

1 Positions correspond-
positions of said master
It 15 out of operative
refation with said computing wheels, and
eans connecting said escapement meehan-
s with said master meehanism SG as to
permit sald carriage to shift only while said
master mechanism is at one of the limjts of
1ts movement. ', -
7. In a device of the cluss described, the
combination of q supporting frame, a car-
} mounted on -said  frame,
means noraadly wrging said.eq 'rge iy one
direction, escapement mechanism compris-
Mg a pair of racks having teeth in stagaered
relation to each other and a reciprocating
pawl movable alternately ingo engagement
with said racks to
cscapement of satd carringe, o kev movably

mounted in said frame, a member mounted

to reciprocate’in satd frame, bemg adapted
when engaged by said keyv to be shifted in
one direction, means normally urging said
member to u certain normal 1mitial position,
and nicans connecting said member with
saild escapement mechanism, whereby said

- pawl will be shifted from one rack to the
other when said

member areives at each
imit of its movement and whereby said

pawl will vemain in fixed relation o suid

racks during intermediage positions of said
member. |
8. in a deviee of the elass desceribed, the
combination of a carringe, a pair of raclks
connected m fixed relation therewith, means
normally urging said carriage in one direc-
tion, an escapement pawl for causing the
step by step escapement of said e rrlage i
the opposite direction, said pawl heing pivot-
ally mounted and adapted to oscillate be-
lween positions for alternately Cneaging
sald. racks, an oscitlating member, a. link
interposed between said oseillating member
and pawl and having sliding connection with
cne of them, and shoulders on said lnk
adapted to lmit its sliding movement for
ausing said pawl to be shifted by said mem-
ber as said member approaches opposite
1, but to remaln sto-
tionary at intermediate positions of said
member. - _
9. The combination of a series of com-
puting wheels, rack and pinion master
mechanism for operating them mndividually,

P

pernut the step by step
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o carriage for relatively shifting said wheels
nd master mechanism, a series of numeral
keys, a member movable to a res ectively
different extent by each of said E{:ys and

adapted to proportionately move said master

mechanism, a second member adapted to
be moved by each of said kevs and control-

ling the shifting of said carriage, apd means |
adapted to. simultaneously throw hoth of

said members into and out of range of said
keys. o |
Signed at Chicago this 12th day of No-
vember, 1908.

CHARLES 1. GILL.

- Witnesses: _ |
KEuvcexe A. RUMMLER,
Mary M. DriLLmAN.
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