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To all whmn it may comm

. zen of the United - States residing in Chi-

' 5

cago, in the county of Cook and State ofr
Illinois, have invented a new and useful Im-_
provement in Calculatmﬂ—Machmes oi which |

 the following is a spemﬁcatmn

My invention relates to a multlple order:
key driven calculating machine, and more |
) especially to a machine of the general type | key- drwen column-actuators in these ma-
~of the well known “duplex comptometer” |

in'whose manufacture and marketing 1 have_ _-

~ been extensively engaged for some years and

o whos%general character is set forth in sev-

patents issued to me,
‘Nos. 762,520 and 762 521, of June 29, 1904 i

“and 767, 107 of August 9, 1904 and in my co- |
pendmg application Serlal No 453 271, filed
o fSeptembm 16, 1908, .

eral  United States

o of and reducing the resistances in the auto-

~ series of key-driven accumulator mecha-

nisms.

~ "be found to obtain in the mechanlsm herein-

~ after described or claimed.

The key-touch in my abové qméntmned

o 35“ duplex comptometers” has heretofore been

o machines the entire power for both the
- prime actuations and the carrying-impulses

~of the accumulator mechanisms 1s derived
49" from the mere finger touches of the operator _
~ upon the indexed keys of the keyboard, and |

furthermore, in the duplexing operation of

~ such machmes the operator may and con-
- stantly does depress a large plurality of the
%0 key-driven columh-actuators simultaneously,
~ transmitting both prime.actuations and car-

ﬁses to a considerable plurality or

U rying-impu
~even to all of the accumulator mechanisms

o &multaneously .This condition has devel-

55 oped a necessity for extremely high pre-

L msmn conqtmetlon n the manufacture of

“upon the finger keys.
'sources of resistance to the movement of the

| all of the figures, Figure 1 is
nally vertical section throuerh the mfn,chme,'-
Ig. 2 1s a section through the qccumula,tor'_
‘mechanisms, at the line 2—2 of Fig. s
Tig. 3 is a section through the accumuhtor
_'mechamsmsj at the line 3—3 of Fig. 5; Fig.

{4 1s a section through the accumula,tor'

_ mventmn has for anlob ect ’r.he still |
. -':'.'_further reduction. of resistances and lighten-

B “ing of the key-touch in. stich key-driven ma-
~ chines, as a result of 3 increasing the efficiency

And the invention has for further

o ~objects the. eﬁectmg of all other improve-

- 30 ments in construction or function that may

371,496, 396,034 and |

Hig. 6; Fig.

kbl .

E IR the ent1re1y automat*tc mechamsm of suchf_*_"f.} |
Be it known that I, Dorr E FELT a 01t1-

key - driven-‘calculating machines as com- =

‘pared with the relatwely coarse adjustments
~of, for instance, a lever-driven printing add-
ing-machine in - which a hand- lever or
| power-motor drives.the accumulator mecha-

| nism. instead of mere light finger-touches
"And one of the chief

60

6

i chines is the automatic: cmrrymg-motors” '

whose stored power, for the carrying-im- -

‘pulses they automatically transmit, must be

_entirely derived from said. key- ch lven col-
umn-actuators. -

70

In the accompanymg drawmgs fomnng ‘13;,

part of this specification, and in which like

reference numerals indicate like parts in

mechanisms at the line 4—4 of Fig. 35,

viewed from the left-hand side mStead ef
from the right as*in Figs. 2 and 3; Fig. 5
a front view of the accumulator mechamsms;
in"the three right-hand orders and the ex-
treme left-hand order of the machine, the
| intermediate orders being broken away, and
‘those ‘members being 1em0ved that would
_conceal the carrying-motor springs and 90
exceedingly lhight, and greatly lighter than |
~1n the non-duplex comptometers manufac-
~ tured in accordance with my earlier patents
" such as Nos. 366, 945,
- others; but it is always of hwh 1mp0rtance
40 o 11ghte‘n the key-touch to the utmost in
. such machines, because 1n such key-driven |

cam esmpement -member of each of the car-

rying-motors except that of the highest

pOSltIOHEd. |
in the machine, with the doll -roll ot the

“carrying-leven indicated in dotted lines in
ts norma,l resting position at the rear end

01der, viewed from the right as

a longitudi-

80

cams; Fig. 6 is a view of the new carrying-

95

of one of the recesses between the two op- .

detail view of the same member shown i

the hlghEbt order; Fig. 10 is a detail of one

of the c‘lrrymw-lever locking- -pawls 1n the
~other orders, mounted on the front- 111‘tercsec—
: tlon plate thnt bears 1t - '

9 is a-detail view of the carry- -
'mg lever locking-pawl that coacts with the
carrying-cam member'shown in Fig. 8 in

‘posed carrying-cams constituting the carry- .
ing-cam member; Fig. 7 is a similar view of
the prior type of carryving-cam escapel nenb‘_*-_’
member, with the dolly-roll similarly indi-
cated, in ‘the carrying-motor of highest order,
at the left ot the nmchme Fig.8isa further

100

i0s

110
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TVhen a key 20 in any given order 18 de-
pressed, a shoulder' 21 on the right-hand
side of the stem of said key strikes a corre-
- sponding contact point 22 on the upper edge -
‘of the column-actuator segment-lever 23 in

such ordér and depresses said lever 23 to the

10

will advance the reading
wheel an amount equal to the index of the

extent requisite to enable the upstroke of
- the segment-gear on the forward end of the
~lever: to effect such part of a rotation of the

corresponding ' accumulator mechanism - as
of the numeral

- key depressed. During such depression of

15 |

the coclumn-actuator segment-gear 24, the

pinion 25, meshing with said secrment ~-gear
and secured to the right-hand face of the. |
internal pinion-ratchet 26 is rotated back-

ward sufliciently to engage the proper in-

 ternal tooth of said ratchet with the SPI'mG'

20

- accumulator lantern-ratchet 27, so that upon
‘the upstroke of the column- actuator the
said pinion 25 and internal ratchet 26, so”

paw!l mounted on the mght-hand face of the

“engaging lantern-ratchet 27, will rotate sald

20

termediate

._ 30

lantern-l atchet, and. the ‘accumulator- -gear
28 secured thereto suﬁicmntly
- sired amount to the reading of the numeral

~wheel 29 whose gear 30 meshes with the 1n-
| gear 31 that meshes with said

aceumulator gear 28. The column-actuator
18 so thrown upward, upon the releasing of
 the key from the ﬁnger of the operator, by

the .column-actuater springs 32.  The rota-
“tion of the accumulator gear 28 will to like
extent rotate the carrying-pinion 33 that is
fast on the same hub with said gear 28; and

* such rotation of the carrying p1mon will
rotate to a proportionate, though lesser an-
~ gular extent the large ca,rrymfr-motor wind-

40

1ng-gear 34 to whose stud 35 1s secured the
- right-hand end of the carrying-motor spring

36. The other end of this motor spring is
secured to and constantly tends to rotate

- forward the carrying- escapement member

49

37 whose long arm 38, projecting to the

right is adapted to engame the rear edge of

the flat end of the stud 85 on said w inding

gear 34, such engagement limiting the ex-

50
~ tion to said gear.

freme extent to which said e&capement mems-
ber may be rotated forward in angular rela-

escapement member is- also adapted to be

- engaged by first one.and then the other of

| 55

_: ~of a full rotation’ before bpmcr engaged and-}
" checked by the other. of said detents

 the pair of ]Lleaamg detents 39, 40, so that
when released by one of -said detent&. such

escapement member cun make only one- hal{f

and

“each such half-rétation of the- escapement

'6_0

65

member gives a corresponding half-rotation

of the carrving-cam member that is secured
upon the left. ‘hand -end of the escapement
member and that consists in the pair of op-

posed cam-arms over which the dolly-roll 41
of the bell-crank. carrymg Iever 42 rides

to add the de-

Thlb tong arm 38 of the

dmmtr the CLLII'V].H”

|

such lewel by such cams. - Each such 180°

throw of one of these carrying-cams, lifts

said bell-crank carrying-lever sufficiently to

fecting a carrying transfer from the ac-

cumulator mechanism of the lower order to
such accumulator of the higher order. The
-sald release of the escapement member from
first one and then the other of its releasing
detents 39, 40 is effected through the-lifting
| of such detents by the dolly roll 44 that 1s

mounted on the aforesaid carrying-motor
winding-gear 34 and adapted to ride under

‘the cam-faced ear 45, projecting laterally
frem each detent, when _ the winding-gear
‘retates into proper angular relation with the
‘detent to be released. : In this manner it is
‘provided that while the winding-gear 34
may, by a full rotation, wind mto the car-
rying-motor spring 36 sufficient power to
‘effect two carrying-throws of Lhe carrying-

cam member, the alternate engaging and re-

leasing of the escapement member by first
one and then the other of the pair of 0p-

posed releasing-detents 39, 40, whose con-

necting spring 46 consta,ntly tends to draw
path of
the long arm of the ‘escapement-member,
- will restriet each throw of said escapement-
‘member to a half-rotation and so release

one or the other of them into the

only one carrymg-lmpulse at a time. And
to preventeither carrying-cam, of any car-
rying-cam member, from effecting a carry-

ing-throw of the coactmg carrying-lever at

a time when the accumulator of the higher
order, impelled by said carrying-lever, is al-

‘ready in motion or about to be moved by
the column- actuator that has been or is be-

ing depressed by one of the keys in that

higher order there 1s provided the detaining
latch 47 that is normally held lifted by the
stud 48, on such column-actuator of the
hglier 01de1: but that, upon the depression
{ of such column achntor and stud, drops
into . the

p031t1011 where hool{-pomt 49, of
said latch 47, is in the path of and inter-

cepts one or the other of the short arms 50,

50 of the escapement-member, so that suc,h
escapement-member, and 1ts carrymmcam

thr OWS 11*11p<u ted to

cause the carrying-pawl 43, borne on the 70
| rear end of said lever, to throw the lantern-
| ratchet of the next hlo*her or left-hand ac-
~cumulator one numeral space, thereby ef-

75
Bq
85
90
95
100

105

110

115

1T then released from either of the releasing

‘detents, is prevented from making a carry-
P mg—throw and lifting the carrying-lever,
until such detaining latch 47 1S agaln lifted

by the return to normml of the said column-
actuator of the higher order, the order that

is to receive the- released carrymg—throw
In this manner it is provided that keys may

120

125

be depressed 0ﬂ,mul’tazneerusly,, and column-

‘actuator impulses delivered, in two or more
adjacent orders, and yet dny carrylng-im-
pu]ses released from a lower one of said or-

130
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completed,

:_;}’19“‘\’& hwher of said orders until the eelumm
‘actus tm mm*ement of such hlgher order is
completed.
*_'e*multfmeeuely l{ey -driven . actuatwns of a
plurality of column-actuators in. ad]acent"

'This possibility of - -effecting

'befme referred to as © duplexmﬂ'”

- sively releasing saeh 1mpulses and for: de-__.
.. taining them | untﬂ after the theremth 1in-
,_;terfermg column- actuator mm*ements are |-

' ‘prevent. ‘any “of the carrying- |
- transfers from being lost, as they would be |
- 1f the carrying-lever. lmpelhnfr any accum-
| Culator were:

being positioned to intercept any downward

| ':—'-_';j.i_f-mevement of the forwardly extended arm | tometers”:

- 52 of the coacting carrying-lever; ‘but just - ?l--substantlally

0 pefore the earrymg-lever is to make a car- |

| "._-.’such 3—-armed pawl, by that cam-arm of the

- forth in my said other patents, to limit the | Ing-mechanisms.
-~ movements 1111pa1ted to the acecumulator- |

‘mechanisms by the prlme actuztions: and |
CArTYINg: 1fnpulseq

" mecha RISIMS,

‘pending application.

e ~carrying-cam member over whlch the dolly-

themeelvec;

o vIces and to the pnme actuations of the ac-

These ee]umn-—aetuate sprmgs

‘The |
automatic carrymg—meter capable of stor--
~ 16 Ing the power for a plurality of carrying- |

I _1mpulses and the mechanism for sucees-

_stantially |
by substantmlly reducing the work imposed
HFOH the column-actuators, such reduction .

of work bemcr effected in: the automatic car-

| rying-motors whose winding absorbs a great |
| proportion of the power transmltted from
the column-actuators.

permitted to make a carrying- |
.f.;::.'-?ﬂlI'OW Whlle such accumulator was already |
). MOVing 1n. responqe to 1t=s own Lev duven
~ column-actuator. o s 5
B A 3-armed loekmg pawl normally 1ocks’.
o __'_,,;?_;__'i__eaeh carrying-lever .from dlSplacement the |
. forwardly extendmg arm 51 of such pawl
28

_ in brief outline, the manner in |
- which - prlme actuations ‘md carrying-im- |

- :.11](] R E 1 Of these C:J[Op—:’ ".II] reqpectlvely Flgs

requiring  to . be | a
“variously meved into and out of their sev- |
eral stop-positions, impose additional resist-

ance to the mov emente oT the carr ying- de—- ‘in the other: earrymg nlechdn}_snls of the ma-

‘The new. carrying-cams 53 are the
result of Ton e

SRR | chine.
" cumulators and so themselves absorb a cer-
~ tain proportion. of the power imparted to |
. the Leye by the ﬁnge1 touehee of the eper--"
. b5 ator.
C o As has been c=t.f1te(l the eetuatmn ef the;
o L eeeumulatore involving Wmdmo- of th@ car: |

| .' __'.'_TIIW mg-—m{}tors 1‘;1 ﬁﬁbttefl lﬂ? the ulﬁstr{)l{eg ()1:'

prings 392 that are i

._r--dere Wln not be actumly dehveled to the Y must therefere be of sueh strencrth tha,t thelr
Fetraction will impart to the cmreepondmg;- o
column- actuators all of the power required .
|'to do the work imposed upon such column- =
a | actuators; and the resistance offered by

\ . i..'

| these  column-actuator springs is-the main
zders 1s the action that has been herein- |-

resistance to be overcome in depressing the

posed upon the column- actuators will sub-
. _-:Stantlally lighten the key-touch by pe1m]t—j T
ting the employment of subetantlally highter -~
column-actuator springs. - And the present . = -

lighter column-actuator. springs,

| motors is directly effected by the use of very =~ =
‘| much lighter carrying-springs 36 than have
‘been employed in.my earlier “ duplex comp- 90 -
‘and - the - empleyment of such
llghter carrylng-springs . is -

EREE ‘| made posmble by a new: organization of theﬂﬁ'*? B
— .I-'-;:_rvmg-threw this. pawl 'is. thrown out of {

_-;sueh mterceptmg poeltmn bv reason of the_. |
g of 'a rearwardly extended arm, of

CArrying-cam: members and ' the carrying-

lever locking-pawls in all of the carrying
| mechanisms below the one at the extreme
left of the machine—the earlier form of -

S | cam and of pawl being emPIOYed at said
. roll of the carrymg—lever is about to r1de Bl

y 35511(3}1 18,

| highest order of the machme are illustrated o
and. 9 ‘thus affording = -
-a direct comparison Wlth the form and op-
“eration’ ef the new earrying-cam member.

and carrying-lever Jocking-pawl- employed - 1-1;

g and tedloue experimentation, .

vas produced by a single circular curve ‘53,

‘point of the cam and struck from-: a smgle
| center, and lifted the dolly-roll 41, of the

..“....

keys that depress the column-actuators; eo |
-that a. eubstantlal lessening of the work i m--

invention permits such employment of sub- =
80

90

extreme left-hand position because it is de- =~
sirable to there impose some increased re-

_'-elstqnce to compeneate for the fact that no
- pulses are 1mpaxted to the qccumnldtor; |

. .:';_':.__f,.mechamsms in the duplex e()mptemetere of
© my first above mentioned patents and co--

It will also be under-v

. stood 'that these aetuatuw ‘mechanisms are | of the lower orders so as to equahze the ad-

- associated with various ‘”tOP -mechanisms, set | justments across ‘the entire series of carry-

This prior form of cam

‘member and of locking-pawl, retained at the 11 0_"'

100

_:i‘earrymﬂ-motm 1s wound by the accumula-
‘tor mmpelled by the carrymg-cam of hlghest SR
-order and the resistances to -the movement ~ =~

of sich cam need-to be equallzed with those 105

and the efficiency attained by them will be =
‘1 better understood after thelr construction |
'_and eentour hias been spemﬁcally desulbed AN
" The cam- face of the prior type of cam 54 =

120

_ ,_.?fc ontinuous from the 10w point to the hwll T
- . the column-actuators that have been de- |

80 pressed by their respective keys, such up-
- strokes bemfr aceem ph'-‘:hed b‘y the retmetmn:' ”

::"j'_?-:'.ef the column actuator
- .. stretched when the eomenpendm# column-
ST _eetuatere are depressed by the depreemon of

125
| CArTylng- lever; at a’ snbstantmlly umform
rate throughout the angular throw of the 0
‘cam, the cam exerting substantially the same -

-:hftnw pressure ao ﬂlllbt the dolly-roll at the
befrmnmg ef sueh threw as teward the end

ThlS rednetmn of-_-' o R
‘the ‘power required to wind the carrying-

95 B '}_:_: e
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- S

lcckmg-pawl for. the carrymo*—level

',"-"'-.:cf such throw and the refuwardly e*{tend -.

ing arm- 56, of the prior form of 3-armed

over such-cam-face just ahead of the dolly-

‘roll 41, thereby causing the said pawl to be
i thI’O‘.‘iIl forward out of its locking relation

~ to the carrying-lever, leaving the carrying-

~ lever free to make the carrying movement as
the dolly-roll 41-is lifted by the said. cam.

15

But the cam-face contour of the new cam 53
18 produced by two confluent cir cular curves,

- 57, 58, struck from two differently distant:
o centels, the curve 57, of the lesser. radius, ex-
of

ally. mcunted and yet to avoid so far later-
ally dlSpl&ClIlb said pewl as to bring its for--
| Wardly extended locking-arm out of aline-

-ment with the coacting carrymg—lever it has
been found necessary that the arm to be
ped by the new cam’s trlp-stud should
1tee1f be off -set to the right by being consider-
| ably recessed, at 70, on its left-hand side, to
clear the path of the cam-face of the ¢

This trip-arm of the pawl has also been es- o
90

tending upward frcll the low point 59,

the cam, and become confluent, at about 'the
point 60 with the curve 58, cf greater ra-

dius, tha,t extends on to the hlgh point, 61, of

~ the cam, so that the dolly-roil 41 is l;lfted
o 'suddenly and with maximum rapldlty
mg its tmverse of curve 57, at the initial
~ part of cam’s angular thww, when the full
~ tension of the impelling-motor is- exerted,
“and then is further lifted but very greduqlly; |
 during the traverse of the further curve 58, |

- 23
o _"peltly spent; and to permit the abrupt ini-
tial omdient and yet render the final gra-

when the tension of the impelling motor: is

“dient as. oradual as possible, the low point,

30

59, of the cam is displaced a ceeslderable'

anfrula,r dlstence telative to the cam’s axial

ladu rearward ct the angular position of

 the low point 62 of the prior type of cam,

54, and the high point 61 is extended a con-
o Sldemb]e angular distance forward, _
tiv ely to the position of the high pcmt 63
of said prior type of cam, thereby greatly
‘restricting the width of the recesses 64 into
~which dolly-roll 41 drops when it rides off

rela-

- the high point 61; and such restricting of

40

45

50

_,e'ud recesses 04, as ccmpared with the re-
 cesses in- the pI‘lOl type of cam-member,
- greatly reduces the length of the idle move- |
 Ient of dolly-roll 41 along the bottom of

such recess at the beginning of the cam-
member’s carrying-throw -and before the
~dolly-roll mounts the low. point 59 of the op-

“posed cam 53, and this reduced idle move-
- ment both- IlE'CBebltdtes and makes possible
the tripping of the new off-set arm 66 of the
3-armed - locking- pewl by a mere 1nstan- |
~ taneous touch of the new trip-stud 67 later-

 ally fixed in the right-hand side of each new

~cam 53, it being necessary that said trip- |
ping occur durmﬂ' but not before saideidle |
movement of dclly-rcll 41, in order that the
locking-pawl may free the - carrying-lever
‘before dolly-roll 41 lifts said lever but may |
~ hold said Iever locked during .
resting position of dolly-roll 41 at the rear

| 55

60

~ two diametrically opposed recesses in ‘the
| carrymg -cam member;

 taneous trip-stud tnppmg of the locking-
- pawl relieves the new cam 53 of the frlc-._

65 tional remstence 1mpcsed upon the pnor cam '

end of the bottom of one or the cther of ‘the

rode

the tongue

dur- |
“trip

the normal

“and such 1instan-.

e«-ﬁ': by the rldmg of the arm 56 cf the pI'lOI‘

form gf pawl, upon the cam- face of said cam

the reduced 1idle

34, such rldmg of the arm upon the cam-face -
| bemg an action that would -also be too slow

to be accommodated by
movement of dolly-roll 41 in the restricted =~

70

recess 64. To so d,leplace toward the right

armed pawl that it may

| tripped by the lateral trlp-stud of the cam
" instead of riding over the face of the cam,
it has been necessary to off-set to the mght' o
e 68, of the frcnt—-mtersectlcn o
plate 69, on which each such pawl is pivot-
80

pecially designed to permit.its subetantmlly
frictionless and instantaneous tripping en-
gagement by the trip-stud on the cam. The
great difficulty of developing such cam-ac-
tion as that here considered is evident not
| only from the ccmplemty of functions of the

automatie mechemem but also from the

further facts that, in actual practice, the en-

‘tire lift of dolly- roll 41 by the cams of each
cam-member is < only about eleven-sixty-
fourths of an inch and occupies so slight a
| frectmn of a second even in the case of my
prior duplex comptcmeters, that the eye is

the reerwe1d1y extendmg arm. of the 3-
be engaged and

75

85

am -

'.95 -

100

unable to detect the cam’s movement except .

‘as an almost imperceptible flash of light,
and in order to withstand the service these
cam-members are made of hardened steel of -
the highest grede, although their greatest

105

dimension, from high point to high pcmt of

the two opposed cams of the, cam-mcmber 1S
‘only nine-sixteenths of an inch, the stra,lght
distance from high point to low point of

10

each cam 53 being only about three-eighths

to produce a working sample of these mem-

of an 1inch. The hwhest known methods of
- precision: Workma,nshlp have ‘been required

116
“bers, even after their invention and de51gn- o
‘_.mg and to develop the special tools neces-
sary to the manufacture of such members in

the interchangeable uniformity required to _.

insure proper functioning and save all ad-

]ustmg and fitting of parts.

120

The speclal a,ctmn of the new cam mem- -

bers,—-—-—exertmg their maximum lifting pres-

sure at the initial part of their throw when =
the Tull tension of the: 1mpe11111g -motor ig 125

e\clted and then further lifting the carry-

Ing:- lever at a ereatly reduced and diminish-
.Jmﬂ‘ rate durmcr the latter
‘when the tenswn of the 1111pellmrr-mctcr is
part]y spent —---18 especmlly efﬁclent 1in ccn-;

part of the thr OV,

J3¢
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: _-.__--mm al part of eaeh carrying- -throw, just

29
- start the moving parts from rest.
o --f.the of cam-is therefore not only adapted to |
. “give high efficiency to either form of spring |
e _zbut 18 also peculiarly adapted to utilize the
80 special efficiency of the ‘conically helical
~ spring 36, a spr mg having the epemal action
Althouﬂh springs of this
~latter form were used in my duple\ comp- |
~+ tometers prior to the introduction into them | P
85 'of the new cams. “and pawls,. and are illus-
" trated in the drawings-of my oopendmn' ap--

~ plication herelnabme mentioned, the said

x Just above stated. -

when such’

springs SO used and 1llust1ated have been

oreatly heavier than the springs 36, the:
e

45

- notor
- _-;hghtenmn of thls sprmcr 46 reduces the
50

~ the dollv-ro]] 44, of the winding _
~ that lifts thein, thereby still further reduc- |
~ing the 1eeietanees to the movement of such
W mdmﬂ oear and so still further contribut- |

ing to the lightening of the key-touch. TFur-|
‘tion: a series of eolumn actuators and mul—

't1p]e order accumulator mechamsm includ-
| ing automatic oarrvma-mechamsme thet are

| adapted to
.'rallty of the column- actuators simultane-
ously, - said ecarrying-mechanisms having
carrying - - levers. _
motor-devices and, actuated there")y, means-

carrying - levers
136

55, ] .
- '-”thermom, _the subetantml lightening of the
- carrying-motor springs lessens, and in fact

R almost ellmmatee, the poemblhty of jam-

60

R 65

:subetantlal lightening of these sprmﬂfs for |
- the purpose- heremabove set” forth, being | ¢
-~ “made possible by the new eame and pawls
ijas has been e\plamed B

" The" subetqntm] ]mhtenmo‘ of the carry-?'
-_m:r-motm SPrings. Tas also made possﬂ:)le a’
hnhtemne of the spring 46 that joins and

o -drawe toward each other the two carrying-
releasing - detente 39, 40, and the |

ming or locking a carrymﬂ'—mechanlsm by
the - accumulated tension put upon a car-
'-'-'I'ymg—rhotor winiding-gear by such acciden- |
- tally or mteﬁthnallv improper manipula-
~ tion as holding a-key depressed and making
~ many useless repeated strokes with a key or
acoumnhted |

keys of lower order Sueh

y

]unctmn Wlth the partleular i‘orm of carry-
. 1ng- -motor spring 86 that has been wused in
- my 1more recent duplex comptometers but |
‘differs from the triple- coneentmoeoﬂ carry-
& ing-motor spring shown in the drawmgs of
~my before mentioned Patents Nos. 762,520 |
- and 762,521, . The said triple-concentric- eoﬂ]
'motor-»splmﬂ' Was. exoeedmgly efficient, - as
- particularly explained in my
762,521, but the later form adopted for this |
e '_motor-eprmg, and shown in- the drawings:
~accompanying the present specification, the['
- spring 36, is not-only a simpler form but is-
~ also still more efﬁelent for while both forms
. of spring eﬁectlvely store and discharge the
- power for a’ plurallty of CarTyIngs, as re-.
- quired by the action of ¢ dupleamg _
- matic carrying- meehamsm ‘the triple-con-
- centric-coll spring e*»:elted a substantially
uniform tenston throughout each throw of
-~ _.a carrying-cam, whlle the later form of "
- .. spring, the sunple eomoally helical spring
86, exerts much its ar eatest tension at the

auto— 3

said Patent.. f-

ereatest tension 1s. needed to |
“The new

detaining- latch

parts..

adapted to-

tension upon a earrymg-ﬂear CAUSES the stud '
'35, which normally limits the forwald ro- -
tation of said gear, to impinge and press un-
duly against the rear edge of the long arm

‘of the escapement -member that is engaged

s

by the undercut hook of the carrying-motor.

‘mally 11fts it, thereby jamming or locking s
the meehamem until said latch is freed byf;__.' R
some sudden shock or movement of coacting
But the lighteninig of the carrying- -
_SPIID‘TS ‘thr o-utrh which such. accumulated
j;tensmn would be transmitted to the wind-
'1ng oear. of the thus - locked - c‘lrrymﬂ‘ meeh--_ o
-anism, minimizes the possibility: of so ac-
‘-_cumuhtmfr sufficient tension to press the es-
|c apement—member into a locking grip upon
“the under-cut hook of the ‘detaining latch.
This locking action, and means for releas-
ing 1t whenever it does occur, are discussed =
In my before mentloned eopendmcr apph-- L
{;.eatlon e o
It will be underetood that the hghtemnﬂ"
‘of each carrying-motor spring not only re- -

so: that said latch *mll bhe |
Afirmly held in. depressed position, and itself =~

Tlold de Jressed the. column—aetuator that nor- . - .

85

Leves the burden 1upon the column-actuator .

that directly rotates the accumulator mesh-
ing with the winding gear of the lightened
spring,
| carr vmfr—-sprmfr of next fower order, because
‘the carrying-lever impelled by the carrying- =
| motor of such next lower order is itself com--
elled, when making the carrying-throw of = -
10.0- o

but flleo lessens the burden upon the

‘the h'thE‘I' aeeumuhtor to partly wind the

carrving-spring of hwher order, since every

across a consecutive series of ordere in the

-movement of the said higher aeeumulator -
proportionately rotates the winding g gear of =
‘said carrying spring in that hlo'her order.
| The 1mpmtance of this result is especlallv

105
"IPP‘WBIIJE when the earrvme_thmw is flashed

machine,  as, for instance, when a row of

HEPs” st‘mde upon the register and. some-

| thing is added to the “9” in the lowest
:order |
My mventmn 18 heremabove set- forth as

said invention as hereinafter claimed may

be embodled and dlstlnmushed from pmor
dev1eee DR .- -

Ielalm-——-—’f -
1. In a caleulatmo* machme in- combma-

permit - actuation .of a plu-

automatically controlled

1mpel the
_abruptly 111 the m1t1al part of the carrvmg

110 o

embodled in one particular form of con-
1 struction, but I do not limit it thereto or -

pressure of the ears of these detents upon ‘to less than all the possible forms in.which

gear 34, |

115

120

125 '

90
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-thi*ow, while the motor power is at its higb_er r

{ension, and at a reduced and diminishing

pressure durlng the latter part of the carry- |
1ng-throw, when the motor power is partly

spent; substantially as specified. B
2. In a calculating machine, in combina-

tion: a series of column-actuators; and mul-
tiple-order accumulator mechanism includ-
ing automatic carrying-mechanisms that are
_ plu--
rality of the column-actuators simultane-

adapted to permit  actuation of a

- ously, said carrying-mechanisms having car-

15

rying-levers automatically controlled motor-
devices and, actuated thereby, carrying-.
cams .of a contour adapted to impel the car-

- rying-levers abruptly in the initial part of

- .2'_0

20

- rality of the column-actuators simultane-
ously, said carrying-mechanisms having car-

30

‘the carrying-throw, while the motor power

1s at its higher tension, and at a reduced and

diminishing pressure during the latter part

of the carrying-throw, when the motor power

is partly spent; substantially as specified.

3. In a calculating machine, in combina-

tion: a series of column-actuators; and mul-
tiple-order accumulator mechanism includ-

ing automatic carrying-mechanisms that are
adapted to permit actuation of .a plu-

rying-levers, automatically controlled mo-
tor-devices and, actuated thereby, carrying-

~cams 53 of a contour adapted to impel the

35

carrying-levers abruptly in the initial part

of the carrying-throw, while the motor
_ power 1s at its higher tension, and at a re-

duced and diminishing pressure during the

- latter part of the carrying-throw, when the

40

45

motor power is partly spent; substantially
as specified. . S
4. In a calculating machine, in combina-

tion: a series of column-actuators: and mul-

tiple-order accumulator mechanism includ-

ing automatic carrying-mechanisms that are

adapted to permit actuation of a plu-
rality of the column-actuators simultane-
ously, sald carrying-mechanisms having car-

rying-levers, automatically controlied motor-
devices and, actuated thereby, carrying-cams

~whose cam face contour is developed of two

o0

confluent arcs of which the one of lesser

radius rises from the low point of the cam

to the ore of greater radius which extends

~up to the high point of the cam, to impel

55

~duced and diminishing pressure during the

the carrying-levers abruptly in the initial

part of the carrying-throw, while the motor
power 1s at its higher tension, and at a re-

“latter part of the carrying-throw, when the

60

motor power 1s partly spent; substantially as
specified. - .

5. In a calculating machine, in combina-

tion: a series of column-actuators; and

multiple-order accumulator mechanism in-

69

cluding automatic carrying-mechanisms that
are adapted to permit actuation of a plu-

rality of the column-actuators simultane-

998,000

carrying-motor springs and, actuated there-

by, means adapted to impel the carrying- .
| devers abruptly in the 1nitial part of the car-
rying-throw, while the motor power is at its
higher tension, and at a reduced and di-

minishing pressure during the latter part of
the carrying-throw, when the motor power
18 partly spent; substantially as specified.

- 6. In a calculating machine, in combina-

tion: a series of column-actuators; and mul-

ously, said carrying-mechanisms having
carrying - levers, automatically controlled

75

‘tiple-order accumulator mechanism includ-

1ng automatic carrying-mechanisms that are:

adapted to permit actuation of a plurality

sald carrying-mechanisms having carrying-

| levers, automatically controlled carrying-

motor springs of conically helical form and,
actuated thereby, means adapted to impel

the carrying-levers abruptly in the initial
part of the carrying-throw, while the motor

power 1s at its higher tension, and at a re-
duced and diminishing pressure during the
latter. part of the carrying-throw, when the
‘motor power is partly spent; substantially
as specified. o

7. In a calculating machine, in combina-
tion: a series of column-actuators: and mul-
tiple-order accumulator mechanism includ-

ing automatic carrying-mechanisms that are

adapted to permit actuation of a plurality
of  the column-actuators -simultaneously,
sald carrying-mechanisms having carrying-
levers automatically controlled carrying-mo-
“tor springs 36 of a conically helical form
and, actuated thereby, means adapted to im-

| pel the carrying-levers abruptly in the initial

80 -
of the column-actuators simultaneously,

5
90

95

100

part of the carrying-throw, while the motor

power 1s at its higher tension, and at a re-

105

‘duced and diminishing pressure during the

latter part of the carrying-throw, when the

motor power 1s

partly spent; substantially as
specified. e o

- 8. In a calculating machine, in combina-
‘tion: a series of column-actuators: and mul-.
| tiple-order accumulator mechanism includ-
| Ing automatic carrying-mechanisms that are
adapted to permit actuation of a plu-

rality of the column-actuators simultane-

| ously, said carrying-mechanisms having car-

rying-levers, locking-pawls for said levers,

automatically controlled motor-devices and,

actuated thereby, means adipted to impel

110

115

the carrying-levers and to trip by an im- 120

pinging touch the aforesaid coacting lock- =

Ing-pawls, substantially as specified.

- 9. In a calculating machine, in' combina-

tion: a series of column-actuatorss and mul-

tiple-order accumulator mechanism includ-
Ing automatic carrying-mechanisms that are

adapted to permit actuation of a plurality
of the. column-actuators simuitaneously,

125

sald carrying-mechanisms having carrying-



matically controlled motor-devices and, ac- | matically controlled motor-devices and, ac- 15
. tuated thereby, means adapted to 1mpel the‘*'_’_;.tual;_etis thereby, carrying-cams adapted to
- carrying-levers and provided with trip- 1mpel the carrying-levers and ‘bearing lat-.
‘studs adapted to trip by an impinging touch | eral trip=studs fo trip by an impinging touch
5 the aforesaid coacting lockmg-pawls, sub- | the aforesaid coacting locking-pawls, sub-
 stantially as specified.© " |stantially as specified.. -

10. In 2 calculating machme, m combma,- {In witness whereof, I hereunto set my

a0

 tion: a series of column-actuators: and mul- ‘hand, i1n the presence of 't_-WO.L.SﬂbSCl‘ibiIlg .

_ tiple-order- aecumulator mechanism includ- 1 witnesses. . L
L0 1ng automatic carrying-mechanisms that are | B *OREYmT
 adapted’ to ,;per'mit--;a_ctuation_.{)f'a,?ﬁpluralit,y. o | . DORR -E;- FELT _
of the ;c:almnneactuaters_'-?.-simulta,neouslyﬁl - Witnesses: = S
sard carrying-mechanisms having carrying- | Henry Love CLARKE,
| 1317&1‘55 lo{}kin'g-_pawls "for,{sa-idi levers, aute- ' GrorGe S. BOLLENSEN.

» ... . . Washington, D. C.” - o SRR

- Gopiesof img.p'atent'._mé;jr be__ dbj:ained_-' for five cents each, by addréssing the “ ﬂémmissiqner-nf Patents.
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