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No. 754,8836.

UNTTED STATES

Paténted March 15, 1904.

PaTENT OFFICE.

CLARENCE D. BAIRD, OF ALEXANDRIA, TENNESSEE, ASSIGNOR OF
ONE-HATF TO JOHN F. ROY AND JAMES JONES, OF ALEXANDRIA,

TENNESSEL.

CALCULATING AND RECORDING MACHINE.

SPECIFICATION forming part of Letters Patent No. 754,836, dated March 15, 1904.

Avplication filed October 23, 1902,

nerial No, 128,473, (No model.)

- To all whom it may concer:

Be it known that I, Crarexce D. BAIRD, a
citizen of the United States, residing at Alex-

andria, in the county of Dekalb and State of

Tennessee, have invented a new and useful
Calculating and Recording Machine, of which
the following 1s a spemﬁcatmn

My invention relates to certain 1mprove-

ments in calculating and recording machines

of that class shown in application for United
States Letters Patent filed by me on January
13, 1902, under Serial No. 89,526.

One ob]ect of the invention is to providean

improved mechanism for transmitting the
movement of the finger or character Ley% to

the indicating and to the recording mechan-

20

25

30

35

4.0

1sm, wher eby all of the keys may receive pre-
c1selV the same degree of downward move-
ment without 1"60“'L1"d to the values which they
represent, whlle the effective movement trans-
mitted to the indicating and recording mech-
anism will be propor tioned to the Value rep-
resented by each key. |

A further object of the invention 1s to 1m-
prove and render more certain and effective
the mechanism for changing the direction of
movement of the mdlcatlng disk when an
error is to be corrected and to provide 1m-
proved means for returning the indicating-
disks to zero. | |

A still further object of the invention 1s to
improve and simplify the mechanism for au-
tomatically locking successive indicating-
disks to the disk-carrying shatt and to pro-
vide an improved mechanism by which the
disk-locking key may be allowed to remain in

Jocking position with any desired disk to com-

plete the addition of the number of figures ot
the same denominational value, to pr ovide for

the automatic step-by-step movement of the

key and place the latter under the control of
the finger or character keys during the em-
ployment of the machine for calcul&tmg a St
in which the ficureshave different denomina-
tional values, and to further place the disk-
locking key under the control of a spacing-
key which may be operated independently of

provide an operating means for mov:

the finger-keys toadjust the disk-locking key
to any desu ed position.

A still further object of the invention is to
provide an improved tform of recording mech-
anism by means of which successive lines of
ficures or subtotals may be printed and by
which the recording or imprinting mechanism
may be adjusted to proper position for the
printing of a grand total during the returning

movement ot the 1ndicating - dlE:LS to 11511‘51.;11

position.

55

A still further object of the invention is to

so connect the indicating and the recording
mechanisms as to provide for the proper ad-
justment of the recording mechanism from a
movement of the indicating mechanism 1in
either direction.

A still tfurther object of the mvention 1s to
providean improved means for preventing the
pr inting of ciphers to the left of any row of
IOUTES Wthh 1t may be desired to record and
in this connection to so construct a machine
that the adjustment preliminary to the print-
ine of a grand total will move an inked ribbon
of a color different from that employed for
the subtotals into alinement with the print-
ing-types and platen.

A still furcher object of the 1nvent:

on 1s to
ng each
separate type to printing position and to guard
against the adjustment to 1imprinting position
of any type-bars unselected by the operator.

A still further object of the invention is to
provide for the operation of all of the parts
by a s1
ing and recording devices have been moved to
the desired position by the finger-keys. -

With theseand other objects 1n view the in-
vention consists in the novel constructionand
arrangement of parts hereinafter described,
illustrated in'the accompanying drawings, and
particularly pointed out in the .:Lppendud
claims.

In the accompanying drawings, Fioure 1 is
a perspective view of the machine. Fig. 2 1s

acentral longitudinal sectional elevation there-
Fie. 3 is an elevation looking from the

of.
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right-hand side of the machine, the side of
the casing being removed in order to more
clearly illustrate the construction. Fig. 4 is
a similar view looking from the left-hand side
of the machine. Figs. 5 and 6 are transverse
sectional elevations of themachine onthe lines
55 and 6 6, respectively, of Fig. 2. Tig. 7is
a plan view of the machine with the casingre-
moved. Fig. 8 is a detail perspective view
of ‘a portion of the mechanism for transmit-
ting the movement of the finger-keys to the
Hldlcatll'lﬂ-dlcﬂﬁ and illustrating par ticularly
the means employed for preventing excessive
movement of the disks.
sectional view of the locking device emploved
for retaining the smee-hev In Inoperative po-
sition. I‘w 10 1s a detail sectional view, on
an enlar cred scale, of the indicating-disks ‘md
the “Ld]ﬂ%tlﬂﬂ meclmmsm ther 6101 together
with the disk-locking key and its qctuwtmo
mechanism. Fig. 11 is a sectional elevation
of the ‘lCtLl‘Lt]DO drum for the disk-locking
key, the section being taken on the plane in-
dicated by the line 11 11 of Fig. 10. TFig. 12
1s a detail view of a portion ot the meehfm-
1sm shown in Fig. 10, with the parts in differ-
ent positions. Iig. 13 is a transverse sec-
tional elevation on the line 13 138 of Fig. 10
and 1llustrating a portion of the mechanism
for adjusting the position of the transferring
clevices to enable the indicatine-disks to trans-
fer from a lower to a higher dmL during ad-
cdition or from a higher toa .
subtraction. Figs. 14 and 15 are transverse
sectional elevations on the line 14 14 of Fig.

10, illustrating the construction of the mech-
anism for tr ansfeuma* the movement of one
disk to the next succeedmﬂ disk, as from a
unit to a tens disk or from a tens to a hun-
dreds disk. Figs. 16 and 17 are perspective

views of a pair “of adjacent indicating-disks,

1llustrating the mechanism carried hv each
cisk. Kig. 18 is a transverse sectional eleva-
tion, par tly on the line 18 18 of Fig. 5, illus-
tr atmo the arrangement of the train of gear-
Ing tm transmitting the movement of the, DPri-
mary shaft to the 111{110&#1110 -disk shaft. Fw%

19 and 20 are detail views ..show neg the differ-
ent positions to which said gears may he ad-
justed for effecting the di: ferent operations.

Fig. 21 is a detail perspective view of the key
tm locking the indicating-disks and the va-
rious par ts which may be connected to the key
and 1ts operating mechanism for par trally con-
trolling the adjustment of the registering de-
vices. I‘w 221sadetall perspective view of one
of the type-segments and the mechanism for
moving selected type to imprinting positions.
IFigs. 23 and 24 are detall perspective views
of portions of the registering mechanism more
specifically referred to hereinafter. Fige. 25
1s a detall view of one of the chains for ad-
justing a type-segment to position and the
reel on which said chain 1s wound. Fig.

1S a cletall perspective view ot 2 portion of tho

Kig. 9 1is a detail

ower disk durl_ng -

754,836

chain. Fig. 27 1s a detail perspective view of
one of the devices for adjusting the mechan-
1sm by which the indicating-disks are re-
turned to zero position and by which the total-
printing ribbon may be ad]'uc;ted and held in
operative position. Fig. 28 is a detail per-
spective view of one of the keys tor control-
ling the movement of the recording mechan-
1sm.  Fig. 29 is a sectional L](}VELEIOH of a de-
tail of the paper-carriage more particularly
referred to hereinafter. Tig. 301is a sectional
elevation of one of the ribbon-reels.  Ifig. 31
1s a detail perspective view of a portion of
the mechanism for transmittine differential
movement from the finger- ]xeys to the indi-
cating mechanism. Figs. 82 and 38 are detail
perspective views showing gearing for chang-

“1ng the direction of movement of the 11’1dlc.-,ht-

ing-disks. Fig. 84 is a detail view illustrat-
ing one of the indicating-disks and its hold-
ing-pawl.  Kig. 35 is a detail per spective view
of a portion of the mechanism shown in Fip.
10, illustrating details of construction.

bmnlm numenrals of reference are employed
to indicate corresponding parts throughout
the several figures of the drawings.

The nhmhme for convenience may be di-
vided into a number of sections, comprising
a finger-key mechanism, an 111(11(3.:1L1t1g mech-
anism operable by the finger-keys, and a reo-
istering mechanism operable from the indi-
cating 1116@1111119111. |

The ndicating mechanism comprises in gen-
eral a number of disks loosely mounted on a
hollow shaft 25 and each beari Ing numerals
from naught to nine, the disks bemu of dif-
ferent denomlmtlonql value, as 1s usual in
machines of this class, and means being pro-
vided for locking any desired disk to the
shaft in order that the rotative movement of
the shaft shall be imparted thereto.

The finger-key mechanism has two func-
tions, oneto i impart differential rotative move-
ment to the shaft 25 in accordance with the

value represented by thehnﬂel -key depressed,

and, secondly, to provide for the locking of a
selected disk to said shaft 25. To receive
this rotative movement, the shaft 25 is pro-
vided with a double gear-wheel 26 and the
shatt 27 of the finger- Lev mechanism is pro-
vided with a gear- WhLGI 28, which may re-
volve the double gear-wheel ]JV intermeshing
directly therew ith or indirectly through a
gear-wheel 29, as shown in Figs. 18, 19, and
20, the gearing being adjustable in order that
the rotative movement of the shaft 27 may
be imparted to the disk-carrying shaftin either
direction and the machine employed for sums
in addition or for ordinary subtraction, in
case 1t may be desired to lessen the sum m(h-
cated by the disks for the purpose of correct-
INg an error.

The shaft 27, Figs. ‘7 and 8, is provided with
gear-wheels 30, 31, 32, 33, and 34, said gears
belno of differ ent cdilameters and being inter-
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ieshed, respectively, with gear-wheels 30,

31, 32", 38, and 34, all of different diameters
and journaled in different vertical planes in
orcder that their teeth may properly intermesh
with the gears on the shaft 27. Tach of the
independently - journaled pinions, with the

‘exception of the pinion 34, is rigidly secured

to a gear-wheel 36, and all of the gears 36 and
the pinion 34" are of equal diameter. In the
base of the machine are a number of hollow
standards 37, five being employed in the pres-
ent Instance, and each standard supporting a
shank 38 of a finger-key 39, the shank and key
being normally retained in elevated position
by a coiled compression-spring 40. Kach

shank 38 1s provided with a plate or bar 41,

extending through a radially-disposed slot in
its standard 37, and at the outer edge of each
plate 1s a rack adapted for engagement with
the gears 36 and pinion 34', previously re-
ferred to. | -

The several finger-keys, ranging from right
to lett ar eprowded with deswnatmw numerals
from “1” to *“5” to indicate the value of sald
keys and the degree of rotative movement
which they are adapted to impart to the indi-
cating- disk shaft. In practice 1t1s preferred
to employr ve keys in order that the device
may be readily operated by one hand without
rendering 1t necessary to keep the keyboard
in constant view, although any desired num-
ber of keys may be employed without depart-
ing from the invention. KEach key, without
respect to the value represented, receives the
same degree of downward movement; but the
effective movement transferred to the gear 28,
and through it to the indicating-disk shatt, is
determined by the relative dmmeter of the
cgear-wheels. The rack of the finger-key to
the right of the machine, having a value of
one, Intermeshes with one of the large gears
36 and turns the pinion 30', connected thereto.
This pinion 1s of small diameter and imparts
to i1ts intermeshing gear-wheel 30 an angular

movement equal to one-tenth of a revolution

of the indicating-disk shaft, so that any indi-
cating-disk which may be secured to the shaft
will receive a one-tenth movement, sufficient
to display the next adjacent numeral on the
disk at the visual opening in the casing. The
relation between the gears which connect the
finger-key marked “*2” td its gear-wheel 31 and
the indicating-disk shaft are such as to impart
to the latter a movement equal to two-tenths
of a revolution, and in similar manner the suc-
cessive keys impart different angular move-
ments to the indicating-disk, that oiven by the
finger-key bearing the numeral ° o”bemcr equal
to one-half or ﬁve tenths of a revolution.

When a larger number, as nine keys, are em-

ployed, the movement imparted may range
from one-tenth to nine-tenths of a revolutwn,
1n accordance with the value of the keys; but
where only five keys are employed and it is
desired to indicate any number between five

“sald shoulder 1s situated

fall and

%)
&3

and nine the proper keys are successively de-
pr eqsed fm for instance, to indicate the nu-
meral levs Nos. 5 and 2 or keys Nos. 4
and 3 woulc be suceessively actuated.

In order not to tax the strength of the op-
erator, the keys should offer but little resist-
ance to the depressive movement. and when
this 1s the case there is likelihood of the gears
whirling from an abrupt movement and im-
parting an excessive movement to the indi-
cating-disks. In order to avoid this and to
check the movement of the gears at the proper
time, as well as to permit the free return
movement of the keys to elevated position, I
employ a mechanism shown in Fig. 8.

To each of the gear-wheels on the shaft 27
1s secured a cam 42, the cam and gear-wheel of
each set being loosely mounted on the shaft
and provided with one or more pawls adapted
to engage the ratchet-wheel 43, secured to the
shatt 27 and provided with ten teeth, the
pawls engaoing with the teeth of the ratchet-
wheel and positively turning the shatft on the
downward movement of the finger-keys, but
permitting the gear-wheel and cam to revolve
freely on the shaft in the opposite direction,
while the finger-keys are being returned to the
elevated position by the springs 40. To the
shatt are secured a number of ratchet-wheels
44, of which one 1s arranged adjacent to each
cam-cdisk, said ratchet-wheels each having ten
teeth. At a suitable point to the rear of the
base of the keyboard are pivoted a number of
spring-pressed pawls 45, adapted to engage
the ratchet-wheels 44, and from one side of
ecach pawl extends a finger 46, arranged in
operable relation to the cam-disk 42, each cam-
disk being of a shape corresponding to the
value of the fiinger-key and its connected gear-
1ng, with which said cam-disk codperates.
By referring to Fig. 8 1t will be seen that each
cam-disk 1s provided with a shoulder 47, and
when in normal po-
sition at a distance in advance ot the finger 46
proportionate to the distance through which
1ts adjacent gear-wheel moves under the 1m-
nulse of the finger-key. 1The cam-disk to the
extreme right ot the machine, or that which co-
operates with the finger-key marked "1, will
have 1ts shoulder one-tenth of a revolution in
acdvance of the finger 46, and when sald cam is
revolved through this distance the finger will
the pawl 45 will engage in the ratchet-
wheel 44 and positively stop further move-
ment of the shaft. When the cam-disk 1s re-
turning to 1ts 1nitial 1)0%1131011 uncer the 1m-
pulse ot the returning-spring 40 of the finger-
key, the shoulder 47 will engage with the ﬁnger
46, and thus raise the pawl 45 from engage-
ment with the ratchet-wheel, the parts being
returned to an initial position after cach op-
eration. In similar manner the operating-

shoulder of the cam -disk governed by fin-
ger-key No. 2 will normally be arranged two-
tenths of a revolution in advance of the pawl-
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.revolved 1n the opposite direction.

10, are mounted
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finger and the remaining cam-disks will have
thelr shoulders arranged at three-tenths, four-
tenths, and five-tenths of a revolution in ad-
vance of their respective fingers.

The indicating-disk shatt 25, Fig. 10,
mounted 1n suitable bearings and provided
with an elongated key-slot 25', through which
extends a locking-key 48, mounted on a car-
riage 49, which may be reciprocated within
the hollow shaftt either manually or by the
automatic mechanism hereinafter described.

At the end of the hollow shaft is a short spin- |

dle 50, guided in a bearing in a casing of the
machine and extending within the end of
shaft. The shaft is provided with two - dia-
metrically-disposed slots 51, through which
passes a pin 52, the pin serving to secure the
spindle 50 to the double gear-wheel 26 and the
slots 51 permitting a slight longitudinal move-

ment of t

spindle at a point outside the
provided with a grooved knob 53, by means
of which the spindle and the double gear may
be adjusted, suitable means being employed

tor locking the parts in adjusted position.

Under normal conditions when the machine
1s employed for purposes of addition the gears
are connected 1 the manner shown in the dia-
cram Iig. 19, the gear 28 intermeshing with
the gear 29, carried by a stud on the frame,
and the latter intermeshing with the double
gear 26 and imparting movement in the proper
cirection to the indicating-disk shatt. When
1t 1s desired to turn the indicating-disk shaft

1n the opposite direction for purposes of sub-
traction or to move the mndicating-disk shaft |

d%lﬂvm d for the purpose of correcting an cr-
r, the knob 53 1s forced inwar dly and the
6.0111’)16 ocar 26 1s shifted to the position shown

directly with the primary gear 28 and belng
The knob
53 and the double gear are held in adinqted
position by means of a flanged disk 54, having
a lug 54" engaging the groove In saidl knob
said disk bemﬂ turned after the knob is 1)11<shed
1 until the 1110 enters the groove and retains
the knob and f;louble gear 1n position. The
turninge ot this disk effects a movement of an-
other portion of the indicating mechanism, as
will more fully appear hereinafter.

On the hollow mdicating-disk shatt 25, Fig.
a number of 1indicating-disks
55, nine 1n the present instance, althoueh the
number may be increased or diminished to any
extent. The disks are all of the same con-
struction and are normally loose on the shaft.
but eapable of being locked thereto
key 48. The sur face of each disk is provided

- | | SR ‘4 ‘L 1
with numerals ranging from 0”7 to = 9,” and

between each two numerals 1s a slot or noteh

50, K1g. 3 -:,:u.} with which engages a springe cateh

or pawl 57, rigidly S@c,uw(_l to a supporting-
standard forming a part of the frame, the

pawl]

he double gear-wheel with respect to |
the indicating-disk shaft, the outer end of the
casing being

in Kig. 20, said gear being then intermeshed

ceeding disk is arranged a recess 65,
- which are two ratchet-wheels 66 and 67,

- ed
- under 1101111[11 conditions will
h sald ratehet-wheel to the extent of one-

by the
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dropping iInto the suecessive notches or
orooves and offering but slight resistance to
the movement of the disk 1n ulthel direction.

In the central portion of each disk are ten
racially-disposed and equudistant keyways 59,
in any one of which may engage the key 48
on thb carriage 49, and said carriage may he
moved within the hollow shaft to engage and
lock any one of said disks to the shaft.  The
disks, ranging from right to left, designate
decimal values from units to tens, hundr eds,
thousands and the values constantly increas-

- Ing 1n multiples of ten, the extreme left-hand
the |

disk representing in the present case hun-
dreds of millions, while i1 the machine he em-
ployed for adding money values the two right-
hand disks will be employed to represent cents
and tens of cents, the extreme left-hand disk
then representing one million dollars. On
the depression of any one of the numbered
finger-keys the degree of movement imparted
to the gears will b{*- transmitted to the shaft,
25 and to that one of the disks locked to said
shaft by the key 48, the movement of the fin-
ocr-key number 1 revolving an indicating-disk

- to the extent of one-tenth of a revolution and

bringing the numeral ""17 of sald disk into
alinement with a suitable visual slot or open-
ing. Inthismanner the key 48 may be moved

to engage one disk after another and any suit-

able degree of movement imparted thereto.

Tn order to transfer a partial rotative move-
ment fron a unit or tens disk to atens or hun-
dreds disk or from any disk representing the
lower value to once representing a higher
value, I employ a mechanism best shown in
Higs. 14, 15, 16, and 17.

Onthe left-hand side of each indicating-disk
are pivoted two pawls 61 and 62, the toothed
ends of which are projected tow ard the cen-
ter of the disk by a suitabie sprineg 63, cen-
trally neld on a stud 64 and having 1ts oppo-
site ends bearing against the rear ends of the
pawl. In the adjacent face of the next sue-
within
5C-
cured to. or formed inteeral with each other
and with the disk, each ratchet-wheel beinge
provided with ten teeth, the teeth of one fac-
Ing 1n one direction and the teeth of the other
in the opposite dir ocmon The pawl 61, which
may be termed the “"addition-pawl.” is adapt-
to engage with the ratechet-wheel 66 and
eneage with anc

tur
tenth of a revol
supports said

ution each time the disk whieh
yawl malkes a complete revolu-

tion.  The 0 yposing pawl 62, which may be

termed the “ subtraction-pawl,” engages with
the ratchet-wheel 67 during such times as the
movement of the disk-carrving shaft 25 is re-
versed to move the dislks baclkward tor pur-

poses of subtraction or to correct an crror.

On the fixed frame of the machine are se-
cured a number of rings 63, Fig. 10, which
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project upwardly between the disks, eachring
being provided with a centrally - disposed
oroove 69, which divides it into two parallel
f anges 70 and 71, on one of which bears a lug
72 on the rear ftwe of the tail of the addition-

pawl 61, and on the other flange, 70, bears a
lu_g 73 on the tail of the subtraction-pawl 62.
flange
71 1s asimilar recess 75, each recess extending
for rather more than one-tenth of the circum-

terence of the flange and the recesses being

situated at different points in the flanges, as
shown in Figs. 14 and 15. If these recesses
were open at all times, the lugs on the pawl
would enter and permit the toothed ends of
the pawls to move toward and engage the

mtchet—wheels 66 and 67.. In the eroove 69,

formed between the two flanges, is a cam-ring
77, having two el

longated notches 78 and 79,
FIO" 13, the notch 78 being normally in aline-
ment with the recess 75 of the flange 71, and

as the lugs of both pawls bear par tlv Qn. this

ring ‘Lnd

partly on their respective flanges
ugs. 72 of the addition-pawl 61 will be per-
mitted to move outwardly into the alining re-
cess 78 of the ring and the corresponding re-
cess 75 of the flange once during each revolu-

tion of the indicating-disk to which said pawl

is pivoted. This movement of the rear end
of the pawl moves the toothed end of said
pawl Into engagement with a tooth of the
mtchet—-wheel 66 the latter being turned to
the extent of one tooth or one-tenth of a rev-
olution, to expose a Succeedmo" numeral on
the per 1phery of the disk.

At a pomt above the shatt 25 the stationary
frame is provided with bearings for the recep-
tion of a hollow shaft 80, having a key-slot 381
extending throughout its entire length and
provicded with a plurality of pinions, of which
there are two sets 82 and 83, the former be-
1ng normally secured to the shatt by keys 84,
carried by a spindle 85, guided longitudinally
within the hollow shaft. The pinions §2 in-
termesh with racks 83', formed on the exte-
rior of the ring 77, so that if the shaft and
spindle are turned the pinions will be rotated
to shift the position of the rings and alter the
When said rings are
in the position illustrated in Fig. 14, which 1s
the normal position when the machme 1S be-
ing employed for the addition of a column of
ﬁgmes, she recesses 78 and 75 will be in aline-
ment and the addition-pawl will be permitted
to operate once during each revolution. When
the ring 1s in the position shown in Kig. 14,
its recess 79 and the recess 74 of the flange 71
are not in alinement, so that the s_ubtra,ctmn—-
pawl 62, which bears against both the ring and
the flange, will be constantly held out of en-
oagement with the ratchet-wheel. When the
position of the rings771sshifted, as illustrated
in Fig. 15, the recess T8 moves outof alinement
with the recess 75 and keeps the addition-pawl
61 out of operation, and at the same time the

>

recess 79 of the ring moves into alinement with
the recess 74, permitting the subtraction-pawl
62 to move into operable relation with the
ratchet-wheel 67. This shifting of the ring
occurs only when 1t is desired to reverse the
normal direction of travel of the disk-carry-
ing shaft to move the disks backward for pur-
poses of subtraction or to correct an error,
and the reversing and shifting mechanism 1s
operated by the engagement of the pinions 82
with the segment 83" on the several rings.
The flanged disk 54, which has been previously
referred to, is disposed in alinement with the
spindle 85, and the hub of said disk is pro-
vided with a central portion of reduced diam-
eter that fits in a suitable bearing- opemno n
the casing, as shown by dotted lines in K.
5. and 1t may be readily turned by means ot a
thumb-piece 86, secured to said disk. Inthe
central portion of the disk is a guiding-open-
ing for the passage of the spindle 85, said
spindle being normally maintained in the po-
sition shown in Fig. 10 by means of a coiled
compression-spring 87, extending between a
small pinion 88, secured to the spindle, and
the hub portion of the disk 54. At the outer
end of the spindle is a disk 89, carrying an
imwardly-pr 0]60131110 pin 90, adapted to engage
in an opening in the disk 54, the pin being
normally held within the opening by means
of the spring 87. In the operation of this
portion of the mechanism the knob 53 1s first
pushed inward to shift the position ot the
double gear 26, and while held in this position
the thumb-piece 86 on the disk 54 is caught
and turned until the luge 54" of said disk enters
the annular slot or groove in the periphery ot
the knob 53, Bm[,(}tllcll v locking said knob and
the dou ule—gefu wheel 26 1n dejusted position.
The turning movement of the disk 54 causes
a corresponding movement of the spindle 85
through its connection with the diskand effects
a par tial rotative movement of each of the
pinions 82 and the shifting of the positions
of the rings 77. The 111d1mt1no* disk mech-
anism remains in either position to which it
is adjusted, and the disks are turned in the de-
sired direction by the same operative move-
ment of the finger-keys.

On the periphery of each of the indicating-

disks are gear-teeth extending continuously
around the disk and forming a gear-wheel 92,
this gear intermeshing with connecting-gears
for effecting the adjustment of the recording
devices. A portion of some of the teeth are
cut away to form a space 93, and this portion
of the gear of each disk is in alinement and
normally in engagement with a loose pinion
83, mounted on the hollow shaft 80, the pin-
ions being idle during the normal operation
of the machine. Whenitis desired to return

all of the indicating-disks to zero position
after the completion of a problem, the spindle
85 is shifted longitudinally until the several
keys 84, projecting through the hollow shatt,
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are engaged In one or other of a number of
radially-disposed keyways 95 in the gears 83,
effectually locking said gears to the hollow

shaft and the same time releasing the pinions

32, which operate the cam-rings 77. T he lon-
gitudinal movement of the spindle is effected
by a lever 96, Figs. 10 and 27, pivoted on a stud
atthe left-hand side of the frame of the ma-
chine and provided with aninelined portion 97.
acdapted to engage with the conical or rounded
end 98 of the spindle, which projects beyond
the side of the main supporting-frame. The
lever 96 may be depressed in a number of
ways; butateach depression the inclined sur-
face 97 engages the end of the spindle and ef-
fects the longitudinal movement of the spin-
dle 85 until the keys 84 release the pinions 82
and engage the pinions 83. This same move-
ment of the spindle brings the pinion 88 into
mesh with a gear-wheel 99, mounted on a stud
or pin 100 at the right-hand side of the frame,
sald gear 99 bemg in constant mesh with a
gear-wheel 212" on a cam-shaft 210, hereinafter
referred to, and said shaft also carrying a
gear 212 1 mesh with a gear 101 on the main
shatft 102 of the machine, so that when a cranlk-
handle 104, connected to said main shatt, is
operated the train ot gearing will rotate the
pinion 83 and through it the spindle and the
hollow shaft, all of the pinions 83 -being
turned until the spaced portion 93 of the in-
dicating-disk gears is reached, at which time
the zeros of said disks will be in alinement
with the visual opening of the casing. When
the spindle 85 1s shifted in the manner de-
scribed, the pin 90, carried by the spindle-
suppor ted disk 89, 1s moved out of engage-
ment with the opening in the disk 54, so that
sald spindle may rotate freely, and when the
lever 96 1s elevated from engagement with the
end of the spindle the latter is returned to its
mitial position by the spring 87, the pinion
88 being moved out of mesh with the gear-
wheel 99 and the several locking-keys 84 he-
1ing moved into engagement with the pinions
82, carried by the hollow shaft. The pinions
83 may be held by suitable pawls which will
permit movement in either direction.

The machine as thus far described is of
value in the addition of single columns, where

the locking-key 48 may be held eontmuougly

In engagement with the units-disk until the
entire column of units 18 added and then
shifted to the tens-disk to count the next col-
umn,and so on until the calculation is finished.
Where, however, it is desired to add a num-
berof columns at once, it is preferable to em-
ploy means for autonmtlc.ﬂ,llv shifting the key
from the units-disk to the tens-disk fmd from
the tens-disk to the hundreds- dl%h, and so on
to disks of correspondingly-increasing va ues,
in accordance with the number ot ﬁom es 1n
the row. To accomplish this: automatic shift-
1ng of the position of the locking-key, I em-

i'
|
1
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ploy a spring-drum of the character shown in
Kigs, 10, 11, and 12.

In a standard 102 is a bearing for the sup-
port of a hollow shatt 103, havinge at one end
a hollow drum 104. Arranged within the
drum is a spiral spring having one end secured
to the inner circular wall of the drum and its
inner end secured to a spindle 106, extending
through the hollow shaft 103 and having its
opposite end adapted to a threaded opening in
a bracket 107, projecting from the side of the
frame. Theouter head of the drumisconfined
1n position by the headed end 108 of the spindle
1 order to provide a convenient means for re-
newal of the spring when broken. On the pe-
riphery of the drum issecured an annular rack
orgear 110, intermeshing witharack 111, form-
ing partofabar 112, which extends through the
disk-carr ying shatt 25 and is securely fastened
to the carr 1.;100 49.  "I'he drum is revolved by
the spring in one direction, and the gear 110
thereon being engaged with the rack 111 feeds
the bar 112 and the carriage toward the left of
the machine, there being means for govern-
g the movement of the drum to stop the key
in locking position with the successive indi-
cating-disks. At a point under the drum is
a shatt 114, adapted to suitable bearings and
provided with a pinion 115, engaging with
the gear on the drum. To this shaft is also
secured a disk 116, having a pair of diamet-
rically-opposed notches 117 and 118, and the
shatt further affords a support for a pivoted
cam 119, provided with a pin 120, fitting in
the slotted rear end of a spacine-lever 121.
The spacing-lever 121 1s pivoted on a stud 122
and 1s connected to a similarly-pivoted lever
at the opposite side ot the machine by a cross-
par 123, FKig. 7, which extends transversely
of the machine 1n front of the several stand-
ards which support the finger-keys. At about

the central portion of the cross-bar 123 is se-

cured the shank of a space-key 124, which is
arranged outside the casing ancd disposed in
such manner that it may he depressed inde-
pendent of the finger-keys bearing the numer-

als when it is desir ed to effect an ind lependent
movement of the indicating-disk-locking key.
On one side of the frame is pivoted a pawl
126, normally held by a suitable spring in en-
ocagement with or adjacent to a bhoulder
formed by the noteh 117 in the disk 116, and
at one side of said pawl isafinger 127, adapt-
ed to be engaged by the upper portion of the
cam 119. In the base is disposed a second
spring-pressed pawl 128, adaptod to engage
the shoulder 118, and this pawl is prov ided

with a finger 129, adapted for engagement
by the lower portion of the cam 119.

The spring 105 being wound, the operation
1s as tollows: The spacing-lever 121 is de-

- pressed against the action of a spring 130,

]

which normally holds the same in elevated
position, and the slotted end of said: lever
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119 until 1ts lower Shouldel engages the fin-
ger 129 of the pawl 128 and releases the same
from engagement with the shoulder 118. This
permits a slight turning movement of the disk
116 until the shoulder 117 comes into engage-
ment with the pawl 126. When the spacing-
lever is released and allowed to rise, the cam
119 moves to the position shown 1n Kig. 5,
permitting the pawl 128 to move into contact
with the periphery of the disk; but at this
time the shoulder 118 1s slightly out of aline-
ment with the engaging surface of said pawl.
The continued rocking movement of the cam
elevates the finger 127, and pawl 126 moves
out of engagement with the shoulder 117, per-
mitting the disk 116 to revolve to the extent
of one-haltf of a revolution,or until the shoulder
117 engages the pawl 128 and stops the move-
ment. The spring-drum turns to an extent
sufficient to move the rack-bar, and the car-
riage 49 moves its locking-key 48 from en-

cagement with one indicating-disk and into

engagement with the next Succeedmu disk ot
hlﬁ‘her value.

Tt will be noted that the movement of the
locking-key takes place on the upward and
noton the downward movement ot the spacing-
lever and occurs after the rotative movement
of an indicating-disk is accomplished on the
depressing of a character-key. The spacing-
lever may be independently operated to ad-
just the position of the locking-key by means

of the finger piece or key 124; but under nor-

mal conditions it is preferred to provide means

for actuating the spacing-key at each depres-

sion of any character-key, and to this end the
shank portion of each key 1s provided with a
forwardly-extending bar or arm 130', project-
ing over and 1n contact with the cross-bar 123
of the spacing-lever, so that a character-key

may be depressed to effect the rotation of the |

units-disk while said units-disk is locked to
the shatt and at the same time depress the
spacing-lever. On the upward movement of
the spacing-lever the locking-key is automatic-
ally moved into engagement with the tens-
disk, so that the next depression of a charac-
ter-key will indicate a succeeding numeral in
the second or tens column.

In order to temporar ily lock the spacing-le-

ver in 1noperative posﬂamn when 1t 1s desired

to add a vertical row of figures in one column,
the side of the casing is provided with a bar-
rel 131, Fig. 9, in which 1s guided-a locking-

bolt 132, having at one end a suitable knob or

handle 133 outside of the casing. The bolt 1s
pressed inwardly by a suitable spring, and its
innerend 1s inclined and arranged in such man-
ner that the spacing -lever when fully de-
pressed will be automatically engaged and
The tully-depressed

position of the spacing-lever 1s lower than that
to which the lever 1s moved by the engage-

rows of any ¢

effects a slight turning movement ot the cam | mentofthear mql 30 of the character-kevs with

the cross-bar 123 of the spacing-lever, so that
sald character-keys may be freely operated
without releasing or effecting any movement
of the spacine-lever when the latterisin locked
position, and the operator may add continuous
denominational value by retaining

the loclung,uBy n engagement with any do_—
sired disk. To provide for the rewinding of
the spring and the return of the disk-locking
key to its 1nitial position after each operation,
the main operating-shatt 102 of the machine 1s
employved. On this shatt is loosely mounted
a bevel-gear seoement 138, Fig. 7, which 1s con-
stantly in mesh with a bevel-pinion 139 on the

- hollow shaft 103, the segment being turned as

the drum revolves and for an angular distance
dependent on the extent of movement of the
drum. The shaft 102 has a radially-disposed
rigid arm 140, which during a portion of the
movement ot said shaft engages one of the
edgesof the segment, turning the latter and the
bevel - gear and rewinding the spring in the
drum. As the extent of effective winding
movement of the segment is governed by the
degree of movement imparted thereto by the
spring-drum, 1t will be seen that the winding
movement of the spring is proportioned to the
extent of movement of the disk- locking key,
the tension of the springe being the same efwh
time the drum 1s moved to an 1111131‘1.1 position.

1herecording mechanism.—Atapoint to the
rear of the indicating mechanism are suitable
standards 140', to which is secured a hollow
cylinder or tube 141, serving as a pivotal sup-
port for type-segments 142 of a number equal
to the number of indicating-disks. Iach seg-
ment has two arcuate arms 143 and 144, pro-

vided with polygonal and radially - alining

openings 145 for the reception of type-bars
146,the latter being ten in numbeI and bearing
numerals from 0”7 to ©°9,” the cipher or
zero bar being normally in 1101 1zontal position
in readiness for printine. The type-heads __47
at the outer end of each bar are somewhat

larger in diameter than the bars proper in or-

der to prevent their passing through the guide-
openings 145, and the rear faces of the type-
heads are normally held in engagement with
the outer curved surface of the segments by
springs 148,extending between the mner faces
of the outer arcuate bars and collars 149, se-
cured to the type-bars. The segments are
moved on the cylinder 141 as a center until
anv desired rack-bar 1s in the horizontal or
printing position,and when the entire row of
type-bars are so adjusted they are forced out-
wardly and the types moved into contact with
the ribbon and the paper on which the figures
are to be recorded.

Secured within the cylinder 141 is a hori-
zontally-disposed block 150, having bearings
for the support of striker-bars 152 of a num-
ber equal to the number of type-segments and
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antifriction -roll

bar 171, bearing numerals from

&

one of such bars being disposed in aline-
ment with each segment. The bar 152 is pro-

~able 1nto alinement with a vist

Vlc led with a shouldel or flange 154, arranged
within arecessed portion,againstwhich presses

one end of a helical compression -spring 155,
the inner Lnd of which bears against a soat
formed 1n the recessed portion of the bar 150,

and the outu end of said bar is maintained in

“a horizontal position in alinement with the

zero type-bar or any other type-har which
may be moved by the seement to the horizontal
or printing position. The rear end of the
stukel bar extends through a guiding-open-
Ing in a plate 158 and at its extreme yrear end
passes through a vertical slot 160 in the upper
end of a two-armed lever 161, the end of the
bar being T-shaped in order to engage the rear
face of said lever on each side of the slot, so
that on a movement of the lever in one direc-
tion the bar will be drawn in the direction of
the mdicating-disks and away from the type-
bars, and as thls forward movement of the
ever 161 1s to an extent sufficient, to move the
langed portion 154 beyond a spring- pressed
pawl 162, tulerumed to the block 1._;0 the pawl
MOVes behmd the flange and retains the striker-
bar 1n the rear position with the spring 155
compressed.
plate 158 and the lever 161 the bar is provided
with a helical compression-spring 165, possess-
g greater strength than the spring 155 and
normally holding the lever 161 away “from the
cylinder 141 and retaining the inner spring
155 1ma slightly-compressed condition. With-
inthe cy. linder 141 1s pivoted an arm 167, hav-
ing one end adapted to engage the p:uvl 162
and 1ts opposite end being provided with an
er 163, with which may en-
gage an 1nclined lug 169, carried by the lever
161. 1In the operation of this portion of the
mechanism, the type-segment having been ad-
Jjusted until t
Ing position, the lever 161 is drawn toward
the front of the machine until the spring 155
1s corupressetl and the pawl 162 engages the
flange 154 and holds the striker-bar in the
rear position. The movement of the lever
161 1s accomplished by the heavy compres-
sion-spring 165, and after the partsare ready
to operate said lever i1s forcibly moved to the
rear against the stress of the spring 165 until
1ts 1nclined lug 169 engages the antifriction-
roller 168 of the lever 167 and moves the pawl
162 to releasing position. The spring 155 be-
ing thus released projects the striker-bar un-
6l 1ts outer end comes into contact with the
selected type-bar and forcibly moves the same
until the type-head 147 strikes the ribbon and
the paper.

To each type-segment, Fio. 292

l_

, 18 secured

a substantially 1 adial arm 1(0 fmd extending

between the outer end of this arm and the up-
per surface ot the type-segment is an arcuate

“07 g0 97

1in the same relation in which they appear on

Between the front face of the |

he desired type-baris in print- |
as t

T e . -
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als being mov-
al opening 173
1n the upper portion of the casing as the type-
segmentsareadjusted to position.  Asthe posi-
tion of the opening and the numerals displayed
on the bar 171 i1s such as to prevent the o oper-

the type-segments, these nume

ator from seeing the numerals while in a sit-

ting DO%IEIUH, said numerals are preferably
111{11’100(1 In reverse order, being provided
with type-faces, and at the_ rear wall of the
opening 1s hinged a cover 175, having on its
lower face a mirror or similar dwmmu which
the numerals are reflected in convenient posi-
tion to be observed by the operator.

The several levers 161 are mounted on a
transversely-disposed pivot-pin 180, carried
by the frame, and the forward and upwardly
extending arm 181 of each lever is pressed
against a rib or flange 182, projected radially
from a shiding and rocking bar 183, adapted
to a stationary grooved gcuide 184 at a point
below and to the rear of the indicating-disks.
The raclk-bar 1192, which is connected to the
locking-key of the mdicating-disk, and the
bar 183 are both extended out through open-
1ngs at the left-hand side of the casing of the
machine, and the two bars are connected to-
octher by a cross-bar 185, the bar 183 moving
with the bar 112 as the latter 1s operated by
the spring-drum. One of the levers 161 is
employed for each of the indicating-disks and
type-segments, and the position of the web or
flange 182 of the sliding bar 183 is normally
or at the starting of a problem or the begmning
of a line in such position as to prevent move-
ment of the arms 181 of said lever in the di-
rection of the mdicatine-disk, and thus pre-

- vent the coiled compression-spring 165 from

When the units-in-
the movement 1s

setting the striker-bar.
dicating disk is revolved,

tr fmc;mitted by the 111(,(,11(11‘115111 hereinafter de-

seribed to the first of the type-segments, and
he locking-key 48 of the indicating-disks

moves to engage the tens-disk the movement is
transmitted thr oughthe bars112and 185 to the
bar 183, the web 189 of the latter bheinge then
moved from contact with the first of the levers
161 and allows the compression-spring 165 to
compress the spring 155 of the striker-bhar
and set or cock the latter in readiness for a
printing operation, and this releasing move-
ment of the web or flange 182 occurs suc-
cessively as each ll‘l(llccltlnti“(]l%l{ and 1ts cor-
responding type-segment 1s moved to the se-
lected position, while all of the striker-bars to
the left of the disk and segment last moved
will remain in inoperative position and will

not strike against the zero type-bars and im-

- printing zero-marks on the paper to the left
- of the row of figures.

Pivotally mounted on the pin 180 are a plural-
ity ot levers 189, ot which thereis one for cach
of the indicating-disks and type-segments,
and each lever is movable independent!y of the
other. At the upper end of cach lever is a
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bearing for the support of a short shaft or ar-
bor 190, to which are secured a gear-wheel 191
and a chain-wheel 192, disposed, respectively,
These levels
also are under the control of the web or flange
182 of the sliding bar 183, and said web or
flange holds the levers in such position that

the gear-wheels 191 are held out of mesh with

the &d]a,cent gear-teeth 92 of the indicating-
disks, the latter being adapted to engage with
and turn the oear- _wheels 191, and thus turn
the reels 192 to wind thereon the chains 193,
which extend from the reels to the racial bars
170 of the type-segments. At the beginning
of an operation the gear-wheel 191 to the ex-
treme right of the machine is in mesh with
the gear-teeth of the units-indicating disk, the
web or flange 182 being out of engagement
with this lever, but remaining in engagement
with the striker-connecting lever 161. The
movement of the units-disk will therefore re-
volve the gear-wheel 191, and throueh it the
wheel 192, causing the winding up of the chain
193 and the adjustment of the type-segment
to the desired position. Asthe bar112moves
to adjust the locking-key to engagement with
the tens-indicating disk the bar 183 receives a
corresponding movement and first releases the

initial striker-connected lever 161 to permit

the setting of the striker-bar which shall co-
operate with the selected type-bar of the units-
seoment. The further movement of this bar
183 moves its web 182 out of engagement
with the second of the lévers 189 and permits
the gear-wheel 191, carried by said lever, to
fall into engagement with the gear-teeth of
the tens-indicating disk in advance of the ro-
tative movementofsaid disk. Topreventlost
motion, each of the chains 193 passes over a
o*u1dmo‘~pulley 195, mounted on a pin or spin-
dle 196, and between these guiding-pulleys are
spacing-blocks 197, having flattened sides, to
which are secured springs 198, bearing on the
rear faces.of the levers 189 and tending to
force the gears 191 imto engagement with the
indicating-disk gears as soon as the web or
flange 182 moves to releasing position.

In order to concentrate the printed record,
the type-segments are arranged closely to-
gether, much more closely than 1t would be
possible to provide the indicating-disks, the fin-
oer-keys,and other connected mechanisms,and
to provide for this the several arms 170 of the
type -segments, while extending in substan-
tially radial lines in the vertical plane, diverge
laterally until their upper ends are in hori-
zontal alinement with the respective pulleys,
indicating-disks, and the like, and in similar

manner the I‘BELI ends of the levers 161 con-

verge to the planes of the striker-bars, and in
this connection 1t may be observed that the
which carry the display-
numerals of the type-segments, are arranged
in the same plane with the type-segments.
thelr upper inner ends being secured to bars

O

171', disposed in the same plane with the type-
secoments and connected to the lower portions
of the arms 170. The operative connections
between the indicating - disk gears and the
chain - wheels are such that the latter must
move to adjust the type-segements without re-
card to the direction of movement of the in-
dicating-disks. Thechainsareformed of piv-
otally-connected links, and to the lower end of
each main section are pivoted two short sec-
tions 200 and 200°, disposed, respectively, on
opposite sides of the main section of the chain,
and at the end of each of the short sections is
alaterally-extended pin 202. Hach chain-reel
192 has a centrallyv-disposed annular groove
203, 1into which the chain 1s wound, and on
each side of the groove are recesses 204 for
the reception of the end sections ot said chain.
At the end of each recess is an opening 205,
extending into the body of the reel and adapt-
ed to receive the pins 202 at the end of the
short sections. In the operation of this por-
tion of the mechanism, with the indicating-
disks rotating in the normal direction, the pin
at the end of the section 200 will be engaged
at the mouth of one of the recesses and, as the
reel rotates, a short section of chain 200 will
be received in the recess 204, and then the
main section of chain will be gracually wound
in the annular groove 203 for a distance de-
pendent on the extent of movement of the in-
dicating-disks. The short section 200" of the
chain during this movement will hang loose
and will be gradually receivecd within the open-
ing 205 and all danger of twisting of the chain
will be prevented. The short chain-sections
permit operative movement ot the chain-
wheels in either direction and without any lost
motion. |

For the sake of clearness the movements of
the type-segments and the striker-bar mech-
anism have been described as occurring in con-
secutive orcder as the web or flange 182 1s
moved to the left and successively releases the
several levers 161 and 189. The machine may
operate successfully 1in this manner; but for
reasons hereinafter described it 1s preferred
to delay the setting operation of the striker-
bars until all of the type-segments have been
moved to the desired position. To effect this,
I employ a cam-shatt 210, on which are mount-
ed a number of cams 211, of which one 1s dis-
posed 1n alinement with each of the arms 181
of the levers 161, and the larger portions of
said cams are nomnlly in engagement  with
the levers and prevent movement of the latter
in the direction of the indicating-disks with-
out, however, interfering with the operation
of the type-seogments and the movement of

selected type-bars to the horizontal or print-

ing position. This shatt 210 1s provided at
one end with gear-wheels 212 and 212', the
former intermeshing with the gear-wheel 101
on the main operating-shaft 102, and atter the
horizontal row of figures has been indicated
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on the disks 55 and the corresponding type-

segments have been moved in similar manner
the main operating-lever 104 is moved for-
ward or in the dlrectlon of the arrow in Kigp.
1 to move the cams from contact with the
arms 181 of the levers 161 and permit the
heavy compression-springs 165 of all of the

striker-bars to move SII’IlIﬂt&IlBOHS]V to cocked

position and in readiness for the imprinting
operation. FKurther turning of the lever in

the same direction brings the larger portions

of the cams in contact with the arms 181, and
the inclined lugs 169 are forced into contact
with the antifriction-rollers 168 of the several

trip-levers 167 and the type-striker bars are

released and forced into contact with the type-
bars, which have been adjusted to printing
pOSlthIl The 1nitial position of the operat-
ing-lever 1s |

horizontal, as indicated at A by
dotted lines in Fig. 1, the movement taking
place in the direction of the arrow and the
Imprinting operation being completed by the
time the operating-lever has reached the
dotted-line position B in Fig. 1. Continued
movement of the operating-lever in the di-
rection of the arrow also rewinds the spring-
drum through the gear-segment 138 and bevel-

pinion 139 and forces the connected bars 112
and 182 to initial position, the disk-locking

key 48 being returned to engagement with the
units-clisk, while the flange or web 182 engages

 the several levers 189 and effects the dlsen-
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oagement of the pinions 191 from the gear-
teeth of the respective indicating- dlsLS, and
when so released the chains 193 are unwound
from the reels and the type-segments are re-
turned to initial position by tension-springs
214, extending between the several type-sego-
ments and a fixed point, the type-segments
being returned to initial position before the

operating -lever reaches the position illus-

trated in full lines in Kig. 1. During this
forward movement of the operating-lever the
platen of the paper-carriage 1s turned, the
ribbons on the reels are shifted, and the upper
ribbon-reel 1s forced downward to bring the
ribbon ot distinctive color in alinement with
the type, and when the lever 1s returned from
the position C tothe position A the only effect
1s to release the upper ribbon and permit the
same to reassume its elevated position and at
the same time restore the operating-cams to
positions in engagement with the arms 181 of
the levers 161, the parts then being-in posi-
tion fora further movement of the indicating
mechanism.

The mechanism thus far descrlbed may be
operated in connection with any form of platen
and ribbon mechanism for imprinting each
row of- figures as represented by the depres-
sion of :,Lle finger-keys, the type-segments be-
ing moved to properly record each successive
horizontal row of figuresin the problem, while
the indicating-disks show the gradually-in-
creasing totals until the problem is finished,

at which time 1t'1s desirabl

each of

gage the pinions 83.

754,836

¢ to properly record
by the indicating-

the orand total displayed
cisks.

At a point above the indicating-disks and
reel-shatts the frame 1s provided with a trans-
versely-disposed bar 216, in which are guided
a number of substcmtmlly vertically- dmposed
bars 217, one of such bars being provided for
the levers 189 and the upper ends of
all the bars extending out through openings
in the casing and being provided with push-
buttons or keys 218 by which they may be
depressed. Iach bar is notched for engage-
ment by a locking=spring 219 to hold the bar
in adjusted position. Projecting laterally from
each side of each of the bars217 are pins 220,
arranged in series throughout the several bars,
all of the pins on the left-hand side of each
bar being above and adapted to engage the
corresponding pins projecting from the right-
hand side of the next adjacent bar tothe left,
so that on the depression of any one of said
bars all of the remaining barson the left will
be depressed. At the lower end of each of
the bars is alaterally-extending lue or finger
221, Fig. 98, adapted for engagement with
the arms 181 of the levers 161 and when de-
pressed into engagement with said bar or lever
will prevent inward movement of the latter
to an extent suflicient to permit the cocking
of 1ts corresponding striker-bar.

When the grand total 1s displayed by the
indicating-disk, all of the bars to the lett of
the first numeral, or, in other words, all bars
alining with indicating-disks displaying the
zero-mark to the left of the total, are de-
pressed and the luges or fingers 991 of said
bars come intoenga.gement with the arms 181
of levers 161 and prevent the movement of
the bars 152. The depression of the barsalso
torces the webh 182 to an angular position below
all of the levers 189 and 161, but at this time
the enlarged portions of the cams 211 are In
engagement with the arms 181 of the levers
161 and inward movement of these levers is
prevented. The pinions 191 of all of the levers

189 areallowed to move 1nto engagement with

the gear-sections 192 of the indicating ~disks
55, and when said disksare turned in the man-
ner hereinafter described each of the pinions
191 in mesh with the disk of an indicating-
oear which has been previously moved will
recelve rotative movement for an angular dis-
tance equal to the distance which the zero-

mark or space of said indicating-disk has been

turned from the initial position.

Reference has previously been made to a
lever 96, pivoted at one side of the frame of
the machine and having an inclined portion
97, adapted to engage the end of the spindle
85 and move the latter, together with the lock-
ing-keys 84, to release the pinions 82 and en-
This lever is provided

with an upwardly-extending arm 225, Kigs.
4 and 27, adapted to be engaged by a pin or
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stud 226, projecting laterally from the bar 217 |

at the extreme left of the machine, so that on
the depression of said bar the inclined portion
of the lever 96 will cause the restoration-pin-
ions 83 to be locked to the spindle 85 and the

pinion 88 will be moved into engagement with

the gear-wheel 99.

When the parts are adjusted to the position
last described, a shight turning of the crank
104 will turn all of the mdlca,tmo—dlshs 55,
through the medium of the pinions 83, until
the latter arrive at the spaced portions 93 of
the oear-teeth carried by the indicatinge-disks,
and this rotative movement will be transmitted
to all of the type-segments and the proper type-
bars adjusted to horizontal or imprinting po-
sitions. Themovementof the indicating-disks
at this time is the reverse of the nor mel but
the movement transmitted to the gears 191
and the type-segments 1s equal to the angular
distance which each indicating-segment has
been moved from the zero position, or, in other
words, if an indicating-disk is displaying the
numeral "“6” at the visual opening and has
consequently been moved through six-tenths

be six-tenths of a revolution and the connected
type-segment will receive movement to an
equal extent or until the type-bar carrying the
numeral *° 6”7 1s adjusted to imprinting posi-
tion. In carrying out this portion of the in-
vention or the imprinting of the grand total
at the completion of a problem the operating-

lever is first moved to the position shown in

35
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manner previously described.

of a spindle 85, the keys 84 of said spindle
ing moved from engagement with the adju

L

full lines in Figo. 1 to effect the printing of a
subsequent amount, to restore the bars 112
and 183 to initial position, to depress the rib-
bon-reels, and to partly feed the ribbons in the
The - lever 1s
then allowed to remain in this position, while

the operator depresses all of the bars 217 to

the left of the total amount as displayed by

the depressed bars coming into engagement

'with the arms 181 of such levers 161 as it may

be desired to hold from printing and the web

182 being forced out of engagement with all

of the levers 161 and 189. All of the gears
191 carried by the levers 189 then intermesh
with their respective indicating-disks, while
the lever 96 1s forced against the pointed end
be-
ST~

Ing-pinions-82 and serving to lock the resto-
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ration-pinions 83 to the hollow shaft on which
they are mounted. |
into engagement with the gear-wheel 99, and
the parts are then ready for-a reverse move-
ment of the lever, the latter being traveled in

The pinion 88 1s forced

the opposite dir eetlen The depl ession of the

lever 96 forces its outer or rear end upwardly
against the arm 324 and retains the outer ends
320 of the arms 318 in engagement with the rib-
“bon-reelsand lockssaicd ribbon-reelsin the low-
est position with the ribbon of distinetive color

the indicating-disks, the fingers or lugs 221 of |

1Y

in printing position. As the levet is drawn
back toward the normal position the movement
1s transmitted, through the connecting gearine
and pinions 83, to all of the indicating-disks,
the latter being turned until the pinions 83 are
opposite the mutilated or spaced portions of
the indicating-disk gear-teeth. This move-
ment 1s transmitted, through the gears191 and
the chain-reels and chains, to the type-seg-
ments, the latter being moved to positions rep-
resenting the grand total to be printed. By this
time the operating-lever has reached the po-
sition B in Fig. 1, and after passing this posi-
tion the cams 211 are turned to permit mmward
movement of such levers 161 as are not en-
gaged by the lugs or fingers 221 of the bars
217, the operated levers serving to cock their
respective striker-bars and then to releasethe
same to effect the printing operation. By the
time the operating-lever reaches the position
A 1n Fie. 1 the printing operation is complete
and the several parts have reassumed the nor-
mal position 1n readiness for a subsequent
operation. After the printing of the grand
total 1t becomes necessary to elevate the bars
917 which have been depressed in order to
permit the flange 182 to reassume initial po-
sition and to elevate the lever 96 to restore
the locking-keys 84 into engagement with the
pinions 82, this movement also releasing the
ribbon-reels and allowing the same to rise
until the lower ribbon is in alinement with
the printing-type. This movement may be
automatic, inasmuch as the relief of pressure
on the ribbon-reels as the operating-lever re-

turns to initial position will permit the reel-

elevating springs to restore all these parts to
proper position.

In some cases when the recording mechan-
ism 18 not In use the lever 96 may be de-
pressed independently of the bars 217 when
1t 18 desired to restore the indicating-disks to
zero, and for this purpose the lever 96 is pro-
vided with a projecting lug 230 for engage-
ment by a cam 231, carried by a shaft 232,
adapted to a sultable bearing-sleeve 233, car-
ried by the casing, and provided at a point
outside the casing with a turning-knob 234,
by means of which the shaft and cam may be
revolved and the lever 96 depressed to shift
the spindle 85. This 1n similar manner per-
mits the return of the indicating-disk to zero
position by means of the crank 104.

The indicating and recording mechanism
may be further disconnected 1n order to al-
low independent operation of the indicating
mechanism by disconnecting the link 185,
which connects the rack-bar 112 and the
webbed or flanged bar 183. This link 1s
placed outside the casing of the machine and

1s held to the bar 112 by a threaded nut 240,

having a groove in which 1s swiveled a pawl
241, adapted to engage a tooth 242 at one end
of the bar 183, so that when the latter is
turned to move the web out of contact with
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the several levers 161 and 189 it will be re-
tained 1 position until released by the de-
pression of the pawl. That end of the rod
183 beyond the connecting-link 185 carries a
coiled torsion-spring 243, 01: which one end 1s
secured to the rod and the opposite end to the
link, so that when the pawl is released the
position,
with the web or flange in engagement with
the levers 161 and 189,

The imprinting mechanism includes a platen
and paper-carriage situated at the rear end ot
the machine, the paper-carriage having at 1ts
lower end a transversely-disposed bar 250,
adapted to a cir cular recess extending across
the base of the machine to permit rocking
movement of the carriage and allow lateral de-
justment of said carriage in order that the
fioures may be printed at any desired pointin
the width of the sheet, a torsion-spring 250"
holding the carriage in place and normally
tending to forcesaid carriage toward the types.
Thespring may enter notchesin the bar against
which it bears to hold the carriage in any posi-
tion to which it may be adjusted. The bar 250
1s secured to or formed integral with opposite
side frames 251, in the upper portions of which
are suitable bearings for the reception of the
spindle of a platen 252 1n the form of a roller
covered with rubber or other suitable material.
At a point outside the end frames the platen-
spindle 1s provided with toothed wheels 253,
with which may engage locking-pawls 254, the
shape ot the pawls and teeth being such as to
permit rotative movement of the platen in
either direction, and for this purpose the
platen-spindle is provided at one end with a
milled knob 255. The side members 251 of the

frame are rearwardly extended and slotted for

the reception of the ends of a threaded roller
957, on which'is wound a strip of paper to be
fed over the platen and receive the type 1m-
pressions.  On the threaded shatt are disks
258, which may be adjusted toward and from
each other in order to properly hold a roll of
paper of any desired width, and for conven-
ience In removal of the paper-roller in order
to renew the supply of paper the ends of said
roller are recessed for the reception of stems
260, having portions of different diameter and
normally held in the position shown in Fig.
29 by a coiled compression-spring 261, sur-
rounding a reduced portion of the stem at a
point within the recess. That portion of the
stem of largest diameter fits closely within the
bearing-opening at the outer end of the rear-
war dly extending arms, said opening being
continued to the outer end of the arms in the
form of a slot 262 of a width less than the
greatest diameter of the stem, but somewhat
oreater 1n width than the diameter of the nar-
rowest portion of said stem, so that when the
stem 18 pulled outwardly by means of its knob
263 the paper-roller may be readily removed
from position. Atfter leaving the paper-roller

754,836

the strip of paper is guided under the platen
by means ot a small roller 264, which may be
provided with suitable springs i1n order to
press the same against the under surface of the
platen, and at the top of said platen the paper
1s ouided under a transversely-disposed bar
265, having on its rear face a cutting-blade 266
for convenience 1n severing a printed portion
of the paper tfrom the strip. The cross-bar 265
may be further provided with a dating-stamp
of any desired character in order that the date
on which themachine is used may be imprinted
on the strip of paper.

To automatically turn the platen and bring
a fresh portion of the strip of paper in aline-
ment with the imprinting-type, 1 employ a
pair of pivoted pawls 267, carried by rocker-
arms 268 on a rock-shaft 269 extending trans-
versely of the paper-carrier, salcl D"LW]‘% being
normally held 1n inoper fLLwe poslition by pins
270, projecting from the frame of the carriage,

but being pressed in -the direction of the

toothed wheels 253 by means of springs 271.
The pins are so disposed as to keep the pawls
inoperative in order that the platen may be
freely turned in either direction by means of
the milled knob 255. The rock-shaft 269 1s
connected by links 273 to a bar 274, extending
transversely of the carriage and Lu mmatmo
at points within the carriage-frame, while the
bar and roclk-shatt are held in normal position,
as 1llustrated in Fig. 2, by torsion-springs 275,
surrounding the rock-shaft and having one
end secured to the bar 274 and the opposite
end to the main carriage-supporting bar 250.
At each operation of the imprinting mechan-
ism the cross-bar 274 1sdepressed and 1mparts
a slight rotative movement to the roclk-shatt,
thismovementbeing transmitted to the rocker-
arm 268 and pawls 267, and the latter after
disengagement from the stop-pins 270 engage
with and turn the toothed wheels 253, secured
to the supporting-spindle of the platen.

The construction of the parts is such that
the supporting-bar 250 of the carriage may be
shifted laterally of the machine in order to
present any desired point of the width of the
platen opposite the type, so that the 1mprint-
ing operation may be made at any point in
the width of the paper. *

The standards 140" are extended rearwardly
to a point near the paper-carriage, and cach
is provided with a pivot-stud 276, on which
is mounted a lever 277, adapted to engage the
cross-bar 274 to effect the step-by-step rota-
tive movement of the platen. The rear end
of each of levers 277 is disposed 1n the path
of movement of a lever 278, mounted on a stud
279, also carried by the fixed frame, and the

opposite ends of sald levers 278 are adapted

to be engaged by cams 280, projecting from
the main shaft 102 and so positioned with
respect to the remaining parts of the mechan-

ism as to operate only after an operation of

the 1mprintine-type.
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In connection with the apparatus I may em-
ploy any desired form of ribbon holding and
feeding mechanism for moving an inked rib-
bon into position between the type and the
paper; but 1t 1s preferred to employ a mech-
anism in which two ribbons are used, each of
a different color, a ribbon of one color being
used to imprint the successive horizontal rows
of numerals and the ribbon of different color
being used to imprint the grand total. Forthis
purpose there 1s ‘ernwed at each side ot the
machine a standard 285, carrying a fixed spin-
dle 286, which 1s slotted at 1ts upper end, as
indicated at 287. On this spindle 18 mountad
an elongated and vertically -movable sleeve
988, havma at its lower end an enlarged flange
289, ﬁttmﬂ' within a recess 1n the standard
a,nd acted upon by a coiled compression-
spring 290, which normally tends to main-
tain the sleeve in elevated position. The
spindle 287 is rigid and near its upper end is
connected by a pin 291 to an upper plate 292,
which in turn is connected to a lower plate
293 by a vertically-disposed ribbon-guiding
pin 294, and the upper and lower plates may
be further connected by additional bars, if de-
sired. The frame formed by the plates 292
and 298 is held from revoluble movement;
but as-the pin 291 extends through the slot
987 of the spindle free vertical movement is
permitted. At a point between the upper
and lower plates the sleeve 288 is keyed to a
double reel 295, divided by a centrally-dis-
posed dmphraom 296 into two spaces, each
adapted to receive a ribbon of different color.
J_‘,1e elongated sleeve 288 receives a step-by-
step rotative movement, and the ribbon-reel
is turned with said sleeve, while the plates
2992 and 293 remain stationary in so far as
Near the
lower portion of each sleeve 288 1s secured a
disk 297, having on its under side a circular
row of ratchet-teeth 298, adapted to be en-
oaged by a pivoted pawl 299 mounted on one
arm of a bell-crank lever 300, which is pivoted
on a stud 301, projecting from the side of the
standard 285. A pawl-carrying lever 300 1s
disposed at each side of the machine 1n con-
nection with the ribbon-reels, and each is pro-
vided with a pin 302, adapted to engage a
ixed stop-shoulder 304, against which 1t 1s
pressed by a plate-spring 305, and normally
the springs retain the pawl-carrying levers
in such position that thé pawlsare out of con-
tact with the ratchet-teeth, so that either of
the ribbon-reels may be rotated independent
of the other. The free ends of each of the
pawl-carrying levers extend forwardly in the
direction of the main shaft 102, and the shaft
102 is hollow, as indicated in ¥ig. 6, for the
reception of a lonmtudmallv-ad]uc_;ta,ble rod
307, having at one end a knob or handle 308,
Whmh Wl]l permit longitudinal adjustment of
the rod within the shaft. The hollow shatt
is furthermore provided with a pair of radi-

rack 1s a

13

ally disposed slots 309, through which may
pass radial arms 310, secured to said rod and
aclapted to engage the pawl-carryinge levers
300. The arrangement of the parts is such
that when one of the arms 310 is in alinement
with the pawl-carrying lever at one side of
the machine the opposite arm is out of aline-
ment with 1ts pawl-carrying lever, so that
only one of the ribbon-reels receives motion,
the reel receilving a positive step-by-step
movement serving to gracdually wind up the

ribbons which it receives from the reels at

the opposite side of the machine, and when
the winding-reel is filled an alarm is sounded
to notify t he operator in order that he may
shift the position of the rod 307 and cause
the empty reel to be rotated and receive the
ribbon tfrom the full reel. An alarm mechan-
ism convenient for this purpose is illustrated
1n Kig. 30, and it comprises a hollow stem
312, in which 1s guided a vertically-movable
raclk 313, adapted to be engaged by a worm-
tooth tmmed on the periphe:
disk 297, so that as the
rack 1s elevated.

latter 1s turned the
At the upper end of the
pin 314, adapted to make contact
with a spring clapper-arm 315, adapted to
strike against an alarm-bell 316, disposed at
the top of the spindle 286. In the operation
of this portion of the mechanism the rack re-
celves a step-by-step vertical movement until
the pin engages and raises the clapper-arm,
and after passing beyond the end thereof the
ciapper-arm returns to position and sounds
the bell.

The disks 296 of the ribbon-rollers separate
the two differently-colored ribbons which are
employed in connection with this machine,
the lowermost ribbon being normally in aline-
ment with the imprinting-type, while the up-
per ribbon 1s only used when orand totals are

to be imprinted, and for this purpose special

mechanism 1s employved to automatically de-
press the reels and bring the upper ribbon 1nto
alinement with the type.

One form of ribbon-adjusting mechanism
which may be employed comprises a pair of
levers 3183, secur ed to a cross-bar 319, having
bearings 1n the frame of the machme ’lhe
lower ends of these levers are hook-shaped,
as indicated more clearly in Fig. 27, and are
adapted to be engaged by the cams 280 when
the main crank-shaft 102 1s turned, and it
will be noted on reference to Fig. 2 that the
engagement of these cams with the levers 318
takes place only after the occurrence of an

ordinary imprinting operation and the en-

~cagement of the cams with the levers 278 to

effect a slight rotative movement of the platen

to present a fresh portion of the paper to im-

printing position. The forwardly-projecting
ends 320 on the levers 318 are adapted for
contact with the upper faces of the reel-gunid-
ing plates 292, and the movement imparted

by the operation of the crank and the main

'y of the ratchet-
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shaft 102 is sufficient to depress the reels the
required distance to bring the upper ribbon
into alinement with the types. As the main
crank must continue to move to effect the im-
printing of the grand total in the manner
previously described, it is desirable to employ
an auxiliary mechamsm for locking the reels
In printing position until the imprinting op-
eration can be accomplished, and for this. pur-

pose 1t 18 preferred to utilize the lever 96,

which is depressed by the bars 217, immedi-

‘ately in advance of the adjustment ot the type-

segments to position

The lever 96 is pivoted at a point interme-
cdiate of its end with a stud 321, projecting
from one side of the Supportmﬂ' frame, and
to return this lever to initial position after
eaic;l operation 1 employ a plate-spring 322,
wh

ch engages a pin 323, projecting from one
sidle of the frame. The shaft or spindle 319,
which is rigidly secured to both of the levers
318, 1s provided with a forwardly-extending
arm 324, adapted to be engaged by the rear
end of the lever 96, so that when the latter is
depressed the arm 324 is maintained in ele-
vated position and the ribbon-reels are held
depressed by the engagement of the end por-
tion 320 of the Ievers 318 with the reel-guid-
ing plates 292. In connection with this DPOT-
tion of the mechanism it is of course clear
that the lower hooked portion of the levers
518 may be altogether omitted and the rib-
bon-reels depressed through the downward
movement of the bars 217 and the similar
movement of the forward end of the levers 96.

While the construction herein described
and illustrated in the accompanying drawings
1s the preferred form of the device, it is ob-
vious that various changes in the form, pro-
portions, size, and minor details of the struc-
ture may be m%d@ without departing from the
spirit or sacrificing any of the adV&Dt‘IO es of

Having thus described my invention, what
I claim is—
1. In a calculating-machine, a plurality of

1ndicating-disks, a shaft on which said disks
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are armnﬂ'ed means for locking a selected
disk to said Sh‘lft, a plurality of finger-keys
each adapted to be moved to the same extent,
vertical racks of equal length secured one to
each finger-key, and intervening gearing be-
tween the racks and the shaft of the indicat-
ing-disk, said gearing being proportioned to
the values represented by the keys to which
they are connected.

2. In a calculating-machine, a plurality of
1ndicating-disks, a shaft on which said disks
are mounted, means for locking a selected
cisk to said shaft, a plurality of finger-keys
each adapted to receive movement to a simi-
lar extent, and gearing connections between
the keys and the disk-shaft, the diameters of
the gears connected to the keys being propor-
tioned to the values represented by said keys.

754,836

In a calculating-machine, a plurality of
HldlCdtlI]U -clisks, a shaft carryine the disks,
means for locking a selected disk to the shaft,
a plurality ot finger-keys adapted to receive
movement to a similar extent, vertical raclks
connected to said keys, a separate gear inter-
meshing with each of the racks, a primary
shaft h‘wmg a gearing connection with the in-
dicating-disk shaft, and a plurality of pinions
of different diameter carried by the primary
shaft and intermeshing with the rack-actuated
gears, the diameters of said gears being pro-
portioned to the values represented by the
keys to which they are connected.

4. In a calculating-machine, a plurality of
indicating-disks, a shaft carrying the same,
means for lockmg a selected disk to said shatt
a plurality of finger-keys each adapted to re-

ceive movement to a similar extent, racks car-

riedd by said finger-keys, a gear-wheel engag-
ing each rack, a primary shaft having a gear-
1ng connection with the indicatine-disk shaft,
intermeshing pinions of varyi
by the rack-actuated gears and by the primary
shatt, and means for lockine the pinions of
the latter shaft in one direction of movement
and for releasing the same in the opposite di-

‘rection of movement.

5. Inacalculating-machine,the combination
with a plurality of indicating-disks, of a shatt
carrying sald disks, means for locking a se-
lected disk to the shaft, a plurality of finger-
keys adapted to receive movement to a simi-
lar extent, hollow standards forming guides
tor the shanks of said keys, springs disposed
in the standardsand adapted to return the keys
to initial position, a plate or bar carried by
each shank and provided with rack-teeth, all
of said racks being of the same length, a pri-
mary shaft having a gearing connection with
the indicating - disk &dmtt and gearing con-
necting each of the racks mdependentlv to the
primary shaft, the diameters of the gears he-
Ing proportioned to the values represented by
the keys to which they are connected.

6. Inacalculating-machine,the combination
with a plumhw of mdlcatmﬂ disks, of a hol-
low shaft carrying said dl&,Ls,, a carriage cis-
posed 1n said hollow shaft and having a disk-
locking key, a plurality of finger-keys having
gearing connections with the hollow shaft, a
spacing-key adapted to control the movement
of the carriage, pins or fingers carried by the
keys and adapted for engagement with the
spacing-key, and means for locking said spac-
Ing-key 1In mmoperative position.

7. Inacaleulating-machine,the combination
with a plurality of indicating-disks, of a hol-
low shaft carrying the disks, a locking-key
carried by the shaft and movable into engage-

ment with any one of the disks, means for mov-

ing said key, a spacing-lever for controlling
the key-moving means, mechanism for locking
the spacing-lever in inoperative position, and
a plurality of finger-keys each ddapted to en-

ng size carvied
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oage with and depress the spacing-lever when
the latter is permitted to assume an operative
position. _

8. Inacalculating-machine, a hollow shaft, a
series of disks mounted loosely thereon and
having key slots or seats, a locking-key car-
ried by the shaft and adapted to engage 1n
said key slots or seats, a rack-bar extending
through the hollow shaft and having swiveled
connection with the locking-key, a spring-
drum having teeth engaging said rack, and an
escape mechanism for controlling the move-
ment of said drum. .

9. Inacalculating-machine, a hollow shaft, a
series of disks mounted loosely thereon and
having key slots or seats, a locking-key car-
ried by the shaft and adapted to engage 1n
said key slots or seats, a rack-bar extending
through the hollow shaft and having swiveled
connection with the locking-key, a spring-
drum having teeth engaging said rack, a pinion
intermeshing with the drum-teeth, a disk con-
nected to the pinion and having escapement-
teeth, pawls adapted to engage sald escape-
ment-teeth, and a cam controlling the move-
ment of said pawls. " ' |

10. Inacalculating-machine, a hollow shaft,
a series of disks mounted loosely thereon and
having key slots or seats, a locking-key car-
ried by the shaft and projecting through an
elongated slot therein, a rack-bar extending
through the hollow shaft and having swiveled
connection with the locking-key, a spring-

drumhaving teeth intermeshing with the rack-

bar, a pinion intermeshing with the drum-
teeth, a disk connected to the pinion and be-
ing provided with escapement-teeth, a pair of
pawls adapted ta operatively engage the es-
capement-teeth, a pivoted cam for moving the
pawls alternately to releasing position, and a
spacing-lever connected to said cam.

11. Inacalculating-machine, a hollow shaft,
a series of disks mounted loosely thereon and
having key seats or slots, a key carried by the

therein, a rack-bar extending through the
hollow shaft and having swiveled connection
with the key and provided with a scale for 1n-
dicating the position of the key within the
shaft, a spring-drum having teeth intermesh-
ing with said rack-bar, and an escapement
mechanism for controlling the operative move-
ment of said spring-drum.

12. Inacalculating-machine, a hollow shatt,
a series of disks mounted loosely thereon and

having key slots or seats, a key carried by the

shaft and projecting through an elongated
slot therein, a rack-bar connected to the key,
a stationary spindle, a sleeve mounted there-
on, a drum forming part of the sleeve and
provided with peripheral teeth for engage-

ment with the rack-bar, a spring having one

end connected to the drum and 1ts opposite
end to the stationary spincle, an escapement

shaft and projecting through an elongated slot

1S

mechanism for controlling the action of the
spring, a bevel-pinion secured to the sleeve,
and a curved rack intermeshing with said
pinion and serving as a means for transmit-
ting a winding movement to the spring.

13. Inacalculating-machine, an indicating-
disk shaft having a recess at one end, a plu-
rality of indicating-disks mounted loosely on
the shaft, means for locking a selected disk to
the shaft, a double gear-wheel mounted on the
shaft at the recessed end thereof, a longitudi-
nally-movable stem mounted in the recessed
portion of the shaft and connected to the
double gear-wheel to thereby permit of the
adjustment of said gear-wheel on the shaft, a
primary shaft, finger-keys having gearing
connections with the primary shaft, a gear-
wheel secured to the primary shaft, and an
idler-gear intermeshing with the primary-
shaft cear, the double gear-wheel being acd-
justable on its shaft to intermesh with either
the primary-shaft gear or the idler-gear.

14. In a calculating-machine, a shatt, a plu-
rality of disks including an initial and a sec-
ondary disk, mounted on said shaft and bear-
ing designating-marks, an adjustable cam s1t-
uated between said disks, ratchet-wheels car-
ried by the secondary disk and having oppo-
sitely-facing teeth, a pair of oppositely-facing
pawls carried by the initial disk for engaging
said teeth, said pawls being under the control
of the cam to permit the engagement of either
pawl with its ratchet-wheel, gear-segments
carried by the cams, a hollow shaft disposed
above the disk-carrying shatft, a plurality of
pinionscarried thereby and intermeshing with
the segments, means for normally locking
said pinions to the shaft, an engaging device
disposed at the outer end of the pinion-lock-
ing mechanism for turning the pinions and
cams, a primary shaft, gears connecting the
primary shaft to the indicating-disk shaft,
and a finger-key mechanism for imparting dif-
terential movement to said primary shatt.

15. Inacalculating-machine, a shaft, a plu-
rality of disks including an initial and a sec-
ondary disk, mounted on said shaft and bear-
ing designating-marks, an acdjustable cam sit-
nated between said disks, ratchet-wheels car-
ried by the secondary disks and having oppo-
sitely-facing teeth, a pair of oppositely-facing
pawls carried by the initial disk for engaging
said teeth, said pawls being under the control
of the cam to permit the engagement of either
pawl with its ratchet-wheel, gear-segments
carried by the cams, a hollow shaft disposed
parallel with the disk-carrying shaft, pinions
disposed on the hollow shaft and engaging
said segments, a longitudinally-movable spin-
dle disposed within said hollow shaftand pro-
vided with locking-keys for engaging the seg-
ments, means for rotating the spindle and the
hollow shaft and pinions, a primary shatt,
oearing connecting the primary shatt to the
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indicating-disk shaft, and a finger-keyv mech-
anism for imparting differential movement to
sald primary shaft, substantially as specified.
16. In a calculating-machine, a shatt, a plu-
rality of disks mounted on said shaftt and bear-
1ng designating-marks, an adjustable cam situ-
ated between said disks, teeth carried by the
secondary disk, a pair of 01’)1“)051‘5(313?—-15.;1@1110
pawls carried by the initial disk for engaging
said teeth, said pawls being under the conty ol
of the cam to permit the engagement of cither
pawl with said teeth, a hollow shaft disposed
parallel with the disk-carryinge shaft, a plural-
1ty of pinions mounted on the hollow shaft and
adapted for engagement with gear-seoments
on the several cams, a longitudinally-movahle
rod disposed in the hollow shaft and having
locking-keys for engagement with sa

1d pin-
ions, a turning knob disposed at the end of
the rod, a primary shaft, a plurality of gear-
wheels connecting the primary shaft to the

1indicatine-disk %hﬂt and one of said wheels

being .ldjust vble to alter the direction in which
motion 1s imparted to said indicating-disk
shaft, an adjustable stem carrving said gear-
wheel, and means for interlocking the adjust-
able stem and said longitudinally-movable rod.

17. Ina calculatlnﬂ -111[1,0111119 an indicating-
cisk shaft, a p]umllw of hnﬂu -keys hm*mo 3]
oearing connection t1elewﬂ;h means for ad-
justing a portion of the gearing connection to
alter the direction in which movement Is im-

parted to said shaft, a plurality of indicating-

disks mounted on the shaft, a transferring
mechanism disposed between adjacent disks,
means for adjusting the position and direction
and operation of the transferring mechanism,
and means for interlocking the gearing- ftd]ust—-
Ing mechanism and the .:1(]] nsting means of the
transferring mechanism. |

18. Inacalculating-machine,a revoluble in-
dicating-disk shaft, an actuating mechanism
adjustable for imparting movement in either
direction to said shaft, a plurality of indicat-
ing-cdisks carried by the shaft, a transfer mech-
anism disposed between adjacent disks, means
for adjusting the transfer mechanism for oper-
ation in either direction, and means for inter-
locking the disk-actuating mechanism and the
acdjusting device of the transfer mechanism.

19. In acalculating-machine, an indicatinge-
cdisk shaft having a recessed end, a longitudi-
nally-adjustable stem disposed in the recessed
end of the shatt, a orooved knob connected to
the stem, a double gear-wheel mounted on the
shatt and connected to said stem, a primary
shaft, a gear-wheel dlSDOSQd therein, an inter-
mediate gear engaging the primary - shaft
opar, smd gears being so arranged that the
double gear-wheel may be moved into cngage-
ment with either the primary-shaft gear or the
intermediate gear, a plurality of indicating-
cisks mounted on the indicating-disk shafq, a,
transfer mechanism disposed between adja-
cent disks, cams for adjusting the position of
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the transtfer mechanism, gear-seements on said
cams, a hollow shaft arranged parallel with
the mdicatine-disk shatft, a series of pinions
mounted on said hollow s
g with said segments, a longitudinally-mov-
able rod mounted in the hollow shaft, a plu-

rality of locking-keys carried by the rod and
adapted to engage said pinions,a turning-knob

having an operative connection with the end
ot said rod, and a locking-lug operable by said
rod and adapted to engage in the grooved
knob of the gear-wheel-adjusting mechanisn.

20. In a calculating-machine, an indicating-
cisk shaft, a plurality of indicating - disks
mounted loosely thereon, means for engaging
a selected disk with the shaft, a mutilated gear
forming part of each disk T, a hollow shatt dis-
posed parallel with the indicating-disk shaft,
a series of pinions mounted loosel v on the hol-
low shaft and engaging said mutilated gears,
a longitudinally-movable rod carried by the
hollow shaft and provided with locking-keys
for engagement with said pinions, a revoluble
gear-whecl, and a pinion carried by the rod
and movable into engagement with said gear-
wheel when the several pinions are locked to
the hollow shaft.

21. In a calculating-machine, a plurality of
indicating - disks each having gear - teeth, a
type-carrier tor each indicating-disk, a reel
having a gearing connection with each indi-
cating-disk, and a flexible connection between
the reel and the type-carrier to thereby per-
mit adjustine movement of the latter from

rotative movement of the indicatine-disk in

either direction.

22. In a calculating-machine, the combina-
tron with a plurality of indicating-disks, of a
shaft on which said disks are loosely mounted,
means for turning all of the disks in reverse
cdlirection to restore the same to zero-indicat-
1ng position, a type-carrvier for each disk, and
mechanism connecting the type-carrier to the
disk to permit adjustment of said type-carrier

from a movement of the indicating-disk in

eithel clirection.

23. In a calculating-machine, a plm ality of
indicating - disks cach having gear-teeth, a
type-carrying segment for each of the indi-
cating-cisks, connecting mechanism including
a gear-wheel between each disk and its cor-
responding segment, and an automatic mech-
anism for successively engaging the gear-
wheels with the indicating-disk gears.

24. In a caleulat: no—~1na(,l11ne, a plurality of

indicating-disks each having gear-teeth, type-

carrying segments of a number equal to the
incdicating-disks, an operative connection, in-
cluding a gear-wheel, between each type-disk
and 1ts 00110913011L_'11g segment, said gear-
wheels beingnormally held out of engagement

with the indicating-disk gears, and means for
automatically and successively engaging the
disk-gears with their respective gear-wheels.
In a calculating-machine, an indicating-

25.

haft and intermesh-
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disk shaft, a series of toothed indicating-disks
mounted thereon, means for returning said
disks to their zero position, type-carriers of a

‘number equal to the number of indicating-

disks, an operative connection, including a
gear-wheel, between each type-disk and its
corresponding indicating-disk, means tor suc-
cessively engaging the respective gear-wheels
with the disk-gears in advance c¢f the move-
ment of the latter toindicating position, means
for disconnecting all of the gears to permit
the independent return of the type-carriers to
zero position, and means.for imparting oper-
ative movement to the type-carriers as the in-
dicating-disks are returned to zero position.

26. Inacalculating-machine, a hollow shaft,
a piurality of indicating-disks mounted there-
on, a locking-key carried by the. shaft and
adapted to lock a selected disk thereto. a lon-
gitudinally-movable bar connected to the key,
means for imparting a step-by-step movement
to said bar, a plurality of type-carriers adapt-
ed to be operated by the disks, and means con-
trolled by said longitudinally-movable bar for
permitting the operative connection of the
disks to said type-carriers.

27. In a calculating-machine, a plurality of
indicating-disks having gear-teeth, type-car-
rying seements, a series of pivoted levers, a
gear-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh

- with the gear-teeth of a disk, mechanism for
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coverning the positions of the levers and the
intermeshing of the gears, and flexible con-
nections between the type-carryving segments
and the reels. |

28. In acalculating-machine, a plurality of
indicating-disks having gear-teeth, type-car-
ryling segments, a series of pivoted levers, a
cgear-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh
with the gear-teeth of a disk, mechanism for
ooverning the positions of the levers and the
intermeshing of the gears, and a flexible con-

nectingdevice connected at one end to its type-

segment and bifurcated at its opposite end and
connectecd to the reel, said flexible connecting
device being wound upon the reel in either di-
rection of movement of the latter.

- 29. In a calculating-machine, a plurality of
indicating-disks having gear-teeth, type-car-
rylng segments, a series of pivoted levers, a
gear-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh
with the teeth of a disk, mechanism for gov-

“erning the positions of the levers and the in-

termeshing ot the gears, and a chain connect-
ing each reel and segment, the reel-connected
end of said chain being bifurcated and con-
nected at different points on the periphery of
the reel to thereby permit winding movement
1n either direction of rotation of the reel.

30. In a calculating-machine, a plurality of
indicating-disks having gear-teeth, type-car-
rylng segments, a series of pivoted levers, a

il

oear-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh
with the teeth of a disk, mechanism for gov-
erning the positions of the levers and the 1n-
termeshing of the gears, a chain connecting
each reel and segment, an annular groove
formed in the reel for the reception of the
maln portion of the chain, recesses disposed
in the periphery of the reel at each side of the
groove, and connecting-sections of chain ex-
tending between the main chain and different
points on the periphery of the reel to thereby
permit winding movement in either direction
of rotation of said reel. |

31. In a calculating-machine, a plurality of
incdicating-disks having gear-teeth, type-car-
rying seoments, a series of pivoted levers, a
cear-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh
with the gear-teeth of a disk, mechanism for

‘ooverning the position of the levers and the

intermeshing of the disks, a type-carrier for

each disk, a chain connecting the type-carrier

to the reel and adapted to be wound on the
latter, and a guide-roller mounted above said
reel and in contact with the chain.

32. In a calculating-machine, a plurality ot

indicating-disks having gear-teeth, type-car- -

rying segments, a series of pivoted levers, a
cgear-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh
with the teeth of a disk, flexible connections
between the type-carrying segments and the
reels, means for preventing the engagement
of gear-wheelswith inactive indicating-disks,
and means for returning the indicating-disks
to zero position to thereby transmit an opera-
tive movement to the type-segments.

33. In acalculating-machine, a plurality of
indicating-disks having gear-teeth, type-car-
rying segments, a series of pivoted levers, a
ozar-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh
with the teeth of a disk, a shaft disposed par-
allel with the line of indicating-disks, a plu-
rality of pinions normally loosely mounted on
sald shaft, a seriesof finger-operated keys for
preventing contact between inactive indicat-
ing-disks and their adjacent gear-wheels and
forautomatically locking the series of pinions
to the shaft, and means for revolving said
shaft to restore the indicating-disks to zero
position.

34. In a calculating-machine, a plurality of
Indicating-disks having gear-teeth, type-car-
rying segments, a series of pivoted levers, a
cgear-wheel and a reel carried by each lever,
the gear-wheel being adapted to intermesh
with the teeth of a disk, mechanism for govern-
ing the positions of the levers and the inter-
meshing of the gears, a chain connecting each
reel and segment, a guiding-wheel 1n contact
with each chain at a point adjacent to the reels,
a shaft carrying the series ot chain-guiding
wheels, spacing-blocks disposed between the
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wheels, springs carried by said spaced blocks
and tending to force the pivoted levers in the
direction of the indicating-disks, and means
for turning the indicating-disks to restore the
same to zero position.

35. In acalculating-machine, a plurality of
indicating-disks, hnger key 111@@1131115111 for
rotating the same, a recording mechanism in-
cluding type-carriers of a number equal to

the number of indicatine-disks, mechanism
for transmitting the movement of each indi-

cating-cisk to one of the type-carriers, and
means for. automatically permitting the op-
erative engagement of said mechanism with
the 1hdicating-disks in advance of the opera-
tive movement of each indicating-disk and
for preventing such connection between un-
operated disks and their type-carriers.
- 36. In a calculating-machine, a plurality of
indicating-disks, hnﬂ“bl -key mechanism for
rotating the same, a recording mechanism ins
cluding type-carriers of a number equal to
the number of indicating-disks, said type-car-
riers being normally disconnected from the
disks, and means for automatically permitting
the operative connection of a disk and type-
carrier 1n advance of the movement of said
cdisk and for preventing such connection be-
tween unoperated disks and their type-car-
riers. |

37. In a calculating-machine, a plurality of
indicating - disks having keyways, a hollow
shaft carrying said disks, a locking-key car-
ried by the shaft and adapted to successively
engage and lock the disks thereto, gear-teeth
on “each inclicating-disk, a plurality of pivoted
levers, a gear-w heel and a reel carried by each
lever, a type-carrier, a flexible connecting de-
vice between each type-carrier and reel,a rack-
bar connected to the locking-key, and webbed
rod connected to the rack-bar and adapted to
hold the pivoted levers in inoperative posi-
tion, and means for imparting a step-by-step
movement to the rack-barand the webbed rod.

38. Inacalculating-machine, a hollow shatt,
a plurality of lDdlCELLlI]D“ disks carried by the
shaft and provided with keyways, a locking-
key carried by the shaft and adapted to engage
and lock the indicating-disks thereto, a raclk-
bar connected to the locking-key, means for

1mparting a step-by-step movement to said

rack-bar, gear-teeth on each indicating-disk,
a plur a11t3 of pivoted levers, a gear- ~wheel and
a reel carried by each Ievel the oear-wheel
being ad%pted to intermesh with the teeth of
a dlsh., a series of type-carriers, a flexible
connecting device between each type-carrier
and one of the reels, a rod normally in con-
tact with the levers and holding the gears out
of engagement with the gear-teeth of the in-
dicating-disks, and means for connecting said
rod to the rack-bar.

39. Inacalculating-machine, a hollow shaft,
a plurality of indicating-disks carried by the
shaft and provided with keyways, a locking-
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key carried by the shatt and adapted to engage
and lock the indicating-disks thereto, a 1.;1(_,11-
bar connecting with the locking-key, means
for imparting a step-hy-step movement to sald
rack-bar, gear-teeth on each indicating-disk,
a plurality of pivoted levers, a gear- ~wheel and
a reel carried by each lever, the gear-wheel
being adapted to intermesh with the gear-
teeth of a disk, a series of type-carriers, a
flexible connecting device between the type-
carrier and one of the reels, a webbed rod
normally engaging with the levers and hold-
ing the gear —Wheels out of mesh with the gear-
teeth of the disks, a connecting-link between
the rack-bar and the webbed rod and in which
said rod may be circumferentially adjusted
to remove its webbed portion from engage-
ment with the levers, and means for tempo-
rarily locking said webbed rod in adjusted
position.
40. Inacalculating-machine, ahollow shaft,
a plurality of indicating-disks carried by the
shaft and provided with keyways, a locking-
key carried by the shatt and adapted to engage
and lock the indicating-disks thereto, a rack-
bar connected to the loc ane-key, means for
imparting a step-by-step movement to said
rack-bar, a continuous and a mutilated gear
on each indicating-disk, a plurality of pivoted
levers, a gear-wheel and a reel carried by each
lever, the gear-wheel being adapted to inter-
mesh with the continuous gear of a disk, a
series of type-carriers, a ﬂemble connacting
device between each type-carrvier and one of
the reels, a webbed rod normally engaginge
with the levers and holding the gear-wheels
out of mesh with the gear-teeth of the disks, a
connecting-link between the raclk-bar and the
webbed rod and in which said rod may be cir-
cumferentially adjusted to remove its webbed
portion from engagement with the levers, fin-
ger-kkeys adapted to engage the webbed por-
tion of the rod and move the same to disen-
gaged position, a hollow shatt disposed parallel
with the indicating-disk shaft, a plurality of
pinions mounted on said hollow shaft and en-
gaging the mutilated gears of the disks, a lon-
gitudinally-movable rod disposed within said
hollow shaft and provided with a plurality
of locking-keys for engagement with the pin-
1ons, said rod having an inclined or pointed
end portion, a lever having an inclined face
adapted to engage with the end of the rod,
means for operatively connecting said lever to
the finger-keys, and means for turning the rod
and shaft to restore the indicatine-disks to
Zero position.
41. In a calculating-machine, a plurality of

Indicating-disks each having amutilated oear,

a hollow shaft disposed parallel with the line
of 1ndicating-disks, pinions mounted on said
shatt and engaging the mutilated gears, a rod
disposed within the shaft and having a plu-
rality of locking-keys for engagement with
the pinions, sald rod havine an inclined or
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pointed end portion, a pivoted lever having an
inclined face for engaging the end of the rod

and forcing the keys to pinion-engaging posi-

tions, a revoluble gear-wheel, and a pinion car-
ried

sald

gear-wheel to thereby permit the turning

of the rod and disk-engaging pinions and the

- restoration of the disks to zero position.

LO

15

20

37

35

4.0

50

42. The combination with a plurality of 1n-
dicating-disks, of finger-key mechanism for
rotating said disks, a normally inactive mech-
anism for restoring the disks to zero posi-
tion, type-carriers operable from the several
dlsks but normally disengaged therefrom, and
means for mmultaneously engaging the disks
and type-carriers and for locking the restora-
tion mechanism 1n operative position.

43. In adevice of the class described, a hol-
low cylindrical support, a segment mounted
thereon, a plurality of radially-disposed type-
bars carried by the segment, means for mov-
ing the segment to adjust any one of the type-
bars to imprinting position, a striker-bar car-
ried by the support, means for positively mov-
ing the striker-bar away tfrom the type and
for locking the same in position, means for
releasing said striker-bar, and a spring for
forcing the striker-bar into engagement with
an ad] usted type-bar.

44. In a device of the class specified, a pw
otally-mounted segment, a plurality of radi-
ally - disposed type- bars ouided in said seg-
ment, means for moving the segment to adjust
any one of the type-bars to 1mprinting posi-
tion, a striker-bar, a compression-spring for
refracting the striker-bar, a lateh for locking
saidd bar in retracted position, a spring tfor
forcibly moving the striker-bar against the end
of a selected type-bar, means for compressing
the first spring to permit the operation of the
second spring, and means for releasing the
latch, substantially as specified.

45. In a aevice of the class specified, a piv-

r-otally-mounted type-seement, a plurality of

radially-disposed type-bars carried thereby,
means for adjusting the segment to move any
one of the type-bars to imprinting position, a
striker-bar, a compression-spring for retract-
ing the striker-bar, a lever in engagement with
the end of said striker-bar and movable 1n one

- direction by the action of said spring, means
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tor positively moving said lever in the oppo-
site direction to effect the compression ot the
spring, a latch for locking the striker-bar in
retracted position, a spring tor forcibly mov-
ing the striker-bar against the end of a select-
ed type-bar, a pivotally-mounted latch-releas-
ing bar, and a lug carried by said lever for en-
cgagement with the latch-releasing bar.

46. In a calculating-machine, a plorality of
indicating-disks, finger-key mechanism for ro-
tating the same, a plurality of pivoted seg-
ments, radially- dlSposed type-bars carried by
each of said segments, a spring retracted and
propelled str 1ker bar ada,pted to force a select-

bV the rod and mova,ble into mesh with

ed type-bar of each segment against a record-
ing-surface, a normally disconnected mechan-
s extending between each disk and segment,
means for antomatically permitting the opera-
tive connection of a disk and segment 1n ad-
vance of the movement of said disk, and a plu-

rality of cam-controlled levers for permitting

the retractive movement of the striker-bars
and for effecting the simultaneous release ot
all of the striker-bars.

47. In a calculating-machine, a plural
indicating-disks, finger-key mechanism::

1ty of
O 10~

tating the same, a plurality or type-segments -

connected one to each of the disks and adapt-
ed to be operated successively as said disks
are rotated, a plurality of type-bars carried
by each segment and adjustable to a position
corresponding to the indicating-disk move-

‘ment, and means for simultaneously moving

all of said type-bars against a recording-sur-

face.

48. In a calculating-machine, a plurality of
indicating-disks, finger-key mechanism for ro-
tating the same, a plurality of type-segments
connected one to each of the disks and adapt-
ed to be operated successively as said disks
are rotated, a plurality of type-bars carried
by each segement and adjustable to a position
corresponding to the indicating - disk move-
ment, a plurality of spring-retracted striker-
bars, means for locking said striker-bars in
retracted position, means for positively pre-
venting a retractile movement ot striker-bars
of which the related segments and disks have
recelved no operative movement, and means
for simultaneously releasing ail of the retr act-
ed striker-bars.

49, Ina calculating—machinm a plurality of
indicating-disks, finger-key mechanism for ro-
tating the same, a plurality of pivoted seg-
ments connected one to each of said disks, ra-
dially-disposed type-bars carried by each seg-
ment and movable thereby to imprinting po-
sition, striker-bars for effecting the 1mprint-
ing movement of the type- bms, pivoted le-
vers controlling the operation of the striker-
bars, a cam - shaft,, a series of cams carried
ther eby and adapted to engage sald levers,

any of said levers 1n 1noperative position at
will, and means for revolving the cam-shatt
to permit simultaneous movement of all of the
striker-bars.

50. In a calculating-machine, a plurality of
indicating-disks, mechanism for rotating the
same, a plurality of pivoted segments con-
nected one ta each of said disks, radially-dis-
posed type-bars carried by each segment and
movable thereby to 1mprintine position,

striker-bars for effecting the imprinting move-
ment of the type-bars, pivoted levers control-
ling the operation of the striker-bars, a cam-
shait, a series of cams carried by the shaft
a plurality
:angel - bars ar-

and adapted to engage said levers,
of 1ongltudmally - movable

1O

ongitudinally-movable finger-barsfor locking
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shaft carrying

ranged one in operative relation to each of the
levers and acdapted to engage and lock any of
sald levers In 1noper ative position, and inter-
engaging pins or lugs connecting said bars in
a continuous series to permit the depression
of all or any number of said bars by the move-
ment of one of the bars.

51. In a calculating-machine, a plurality of
indicating-disks having key-levers, a hollow
said disks, a locking-key car-
ried by the shaft and adapted to successively
engage and lock the disks thereto, gear-teeth
on each indicating-disk, a plurality of pivoted
levers, a gear- wheel andmeel carried by each
lever, plvoted segment, a flexible connect-
ing demee between each segment and reel, a
plumhtv of type-bars carried by each segment
and movable thereby to imprinting position,

“striker - bars for moving the selected type-
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lever-carried gears and the gear-teeth of the

bars, striker-bar-controlling levers, a webbed
roc adapted to hold the pivoted levers and the
striker - bar-controlling lever in inoperative
position, a rack-bar connected to the disk-
locking key and to said webbed rod, means
for imparting a step-by-step movement to the
rack-bar to permit the interengagement of the

cisks, a cam-shaft, and a plurality of cams

mounted on the shaft for operative engage--

ment with the striker-har-controlling levers,
the striker-bar-controlling levers of non-op-
erated disks being retained in locked position
by said webbed rod, substantially as specified.

52. In a mluuhtma -machine, a plurality of
indicating-disks h(wmo continuous and muti-

lated gears, a shaft dlSpOSBd parallel with the

line of indicating-disks, a plurality of pinions
normally loosely mounted on said shaft and
engaging the mutilated gears, a plurality of
pivoted segments, type-bars carried thereby.
means for connectmﬂ the segments and dlSLS
striker-bars for forcing the type-bars to 1m-
printing position, striker-bar -controlling le-
vers, a series of finger-operated keys for Tock-
ing the COI]tIOHlHO*IBVelS connected to non-
operative segments and for automatically lock-
ing the series of pinions to the shaft, and
means for revolving said shaft to restore the
disks to zero position.

53. In a calculating-machine, a plurality of
indicating-disks hwmo oear- teeth type-car-
ryIng seoments, a series of pwotod levers, a
gear-wheel and a reel carried by each IQVGI
the gear-wheel being adapted to inter mesh
with the teeth of a dlsL, flexible connections
between the type-carryving seements and the
reels, springs for returning the segments to

zero position after each operation, and means
for disconnecting the gear-wheels from the
gear-teeth of the disks to permit the return-

754,886

ing movement of the segments independent of
said disks.

54. In a calculating-machine, the combina-
tion with indicating devices, of type-segments,
8 casing inclosing the
a visual opening, arcuate strips carried by the
segments and provided with type-face-indi-

¢ same and pr ovided with 035

cating devices, and a reflector arranged at the

opening and arranged at such an angle as to
permit the operator to observe the type-face-
indicating devices in said reflector.

bo. Inacalculating-machine,a hollow shaft,
a plurality of indicating-disks mounted there-
on, a locking-key for engaging and locking
successive disks to the shaft, a spring-drum
for 1mparting a step-byv-step movement to the
key, a series of type disks or segments, means
for connecting thesegments to Lhemdlmtmﬂ—
disks, means Tor c,ontlollmo the 1mprinting
movement of the types carried by the seo-
ments, a ribbon mechanism, ratchet-feed lo-
vices for the ribbon, and a main shaft having
an operative connection with the spring-drum,
the type - imprinting mechanism, and the
ratchet-feed of the ribbon mechanism.

56. Inacalculating-machine,ahollow shaft,
a plurality of indic: 1tmg—dlshs mounted there-
on, a locking-key for engaging and locking
successive disks to the shaft, a spring-drum
1mparting a step-by-step movement to the key.,

a main crank-shatt, a beveled gear -segment’

mounted loosely thereon, a bevel-pinion in-
termeshing with the scogment and connected
to the spring-drum, and a radial arm rigidly
secured to the main shaft and adapted to en-
gage sald segment to effect a winding move-
ment of said spring-drum.

57. In a calculating-machine, a plurality of
indicating-disks, each having a mutilated gear,
restoration-disks, a hollow shaft, restoration-
pinions mounted on said pinions and adapted
to engage the mutilated gears, a main shaft
having an operating-gear, a longitudinally-
movable rod dicspo%ed within the hollow shaft
and provided with pinion-locking keys, a pin-
1on carried by the hollow shaft “and adapted
for operative connection with the gear of the
main shaft, and means forautomatically shift-
Iing said 10n01tudlml rod to lock the restora-
tlon-pinion and to intermesh the pinion with
the connecting-gearing of the main shaft when
the recor dmu mechanism of the machine ] 18 o
be adjusted for imprintinge a grand total.

In testimony that 1 61{11111 the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

CLARENCE D. BAIRD.

Witnesses:
Roznr. L. Toryer,
Ep BeTHRL.
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