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o Gl fu*]mm ot may (70;*’2,6‘{3}“”’3 |
Beo it known that I, Ciarnes Wanug, a
citizen of the United mfitea residing at ile-
tm_‘..} i the county of
Kfichigan. bave invented
1 Mul ﬂmw-mmvmi% in Adding-Machines,
of which the following is a {1*3%{111)£1(>1 et
crence heing had to the ACCOMPANYINg dravw-
. forming a part of this specitication.
1 general object of the present Inven-
ton s to adapt an adding mac hine to ing-
Tish 1111‘1*(*::;1(*1,? WWhen deswn 4 for use with
a decimal system of currency an adding me
chine nsually has a number of par alel TOWS
of amount keys cach row nuwmbered from
1 to & and wheels or dials correspondingly
Nyl f—‘*?m] (3f course this wonld not suflice
for the Iinglish system where Lw‘w Keys
would be eﬁmwﬂ in the fivst banlk 1t that
hank is used for example fo mmﬂtu‘ and re-
covd pence. By *fm, present mvention 3t 1s
pmrnau:-h fo provide for addifionat umis 1
the primary bank without Tequiring  any
considerable disorganization or recrganiza-
tion of a construction which might prima-
rily be intended and adapted for recording
and registering according to the decimal sys-
tem., | - |
For the purposes ot the mesmn disclosure

the manner of carrying out the nvention as
applied to a we J-known W ne of adding ma-

"
ELE

cortaln new

NS
rﬂ

chine 1s 2 lmh;atﬂﬁ and set forth, altl mm—n
1 18 1o be understood 1]1,:51 the 111: Nticn 1
not necessarily hm‘_‘x‘fefﬁ to sueh pmf‘t-mn]ar

application.

Wit the abov @-qtlieu :}hw(‘t n view the

invention consists in eertain novel features
of construction and combinations of partls
the essential (*h*-nm}'r{% "'*"11@1’*1‘10%1 ave vecited
in the appended claims and a preferred form
of embodiment of wineh 1s ﬂm-«r*mbse et m {le-
tail hereim tor and Tully

Lh‘ﬂwmgh Aforming part of

this q['%&lciﬁc'aﬁ(m o . En the ¢ (-:’:}mp uwxw; drawings the refer-
(0f satd deawings FMigure 1 vepresents in | ence nuwneral | desigpates E{%}fﬁ stich as
right-side elevation an adding machine of | nbove rvelerred tc:? 116 levers wilh which
the tvoe <hown in f‘“m‘hm No, f*’fiw}f} ”*“-;wd sald kevs connect and 11D stop-blades cov
e mml}(_“ i, 1'@{ te Charvles Wales, not all | pled to said levers, i:{&s;;}:atﬁi;iwiy The pefer-
the details of the Ln.a{*hm bemng ﬂiiw{"*- ed, | ence numeral 310 designates a 1‘3_{:]_{ bay sun-
hoivaver, as :_,]m 18 not essenty al to an ander- | ported by vadius links 511 anc i agapled to

standing of the vresent 1 m{mna g,

.
i

— ayne and State of |
and

7 iHustrated 1n the

—— i ——

- e - bl

R ree— T T T RN L

larged seale and confined to the

1s o Tragmentary top plan

ahove

1) a
2 hﬁ* reciprocated by thie .~,"¢,‘a.u=:;,115: forward of
. o £

1% a mmum‘mghi side elevation on an oI-

£ particulay
voition of the machine where the new ‘;}mi::a
(‘hﬂ}ﬂa}'ﬂ“ o the invention are 10 itf”;j Fie, 5
ew of the par
lustrated in elevation in i* 1o, 2 7‘10* 4
q VIeW 8
modified {*rm:‘-ai'.-ri_:i._(:*’i1071
tary top nlan view ot
in elev riimﬂ in e,

5 i 5 fraomen-

Ej)
he parts Hustrated
SR ,1'1“*‘11{:1‘

gi 1{”} |

«} E‘i":-

_-L._j'-

fragmentary top pian ’1::1'»: 43! m natuve of
an exiension of I 1o, O m.t; 7 15 a feagmen-
tary rear elevation of parte | “H*:: sied at
the right in Figs. 4 and ff: Hig. 8 18 a plan
view of a suflicient portien of the maching

1
11.}

to iTU trate changes 1 inseriptions on cer-
tain banks of amos mi ey E‘u{i PO ceriain

of the aceuniuintor wheels; Fig. 9 represents
certain transier mechanism in left s qide eie-
vatwont; g, 10 hl_tmmi‘*‘y vepresents restor-
1 uwl eg tor such {ransfer mechanpisnyg
and Fig, 11 rep *weufa in vight side eleva

fion ‘({_ﬂ:j'dum?h ot the tens of S]-}iiiinga
hank. -

In a machine of Llw type shown in ﬁle
111#1:&1&110{1 natent ie' amount  key
are arranged w a :{ﬁmh 3
trom 1 ont to rear in mw;_a] B
and sieh | ne’f’a are 1 umbm‘eﬂ
FESPOTI dingly to provide jor *111
tne sev eral decimal pla
pacity of the machine.

avaliel rows
wh POW LOT-
hio
Ces T hhm the ro-

T \
e
ki EH i

are upheld by springs and each key is cou-
pled 1o a lever whieh k{um, I‘{ul“ﬂ’i-;‘ﬂl"'n
for conne c,*'im with g stop- p"w {}_;_‘ blace

there be 11;1 set 0 row l.;_!f en st {} gt ng
or blades foy L“i{‘h rOw r}; koys, There s 4
ack bar for each set of stop-bindes and in
an operatlon of the machine the extent of

r

niovement of that *i_';m*i:iciﬂ:gr raclt bar 18 qe-
'{f::‘i'muuui by 1ts abmiment ag umt which-
ever one of the stop-blades has been elevaied

by ﬂ(‘-ﬁ‘}ljl*”“ii}ﬂ of an amount key.

et

AMOUNTS

15
uniar to Fig. 2 but 11111%{}:‘% ng 2’
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# handle lever (not shown) secured to a

rock shaft 50 and the rvestoration of gaicl |

shatt by a spring 55 suitably eranked there-
to as shown m ¥ig. 1. An arm 51 secured

to the shaft 50 carries at its rear end a voller :

o2 engaging a cam slot in an arm or plate 53
and the latter is secured to a.counter rocl
shaft 54. The Jatter carries an arm 74 with
A stud T4 to abut the front edpe of the for-

ward radius line 311 and by acting against |

e s WL ErLE AW

the same avhen the operating handle moves

rearwardly, move the rack back to normal.
The Jorward movement of the rack
brought about through the medium of a

1=

spring 73, connecting the rear radine link
11 with said arm 74, so that its exfent of -

iovement may be regulated by its abut-
ment agamst one or another of the stop-
blades 115. This rack bar. cooperates with
a piion 78 on a number wheel or dial 90.
it will be understood that there is a racls,
A pawr of radius links, an arm 74 and Spring
5 for each number wheel. These are all
well-known elements of 1 machine of the
type-shown in said Wales patent and in ad-
ditton to the above-cnumerated parts may
ve mentioned the broad pawl or Iateh 114
(Igs. 2,4, 5 and 7) pivotally mounted in
the frame 112 which carries the stop-blades
and drawn by a suitable spring into engage-
ment with all of the stop-blades of the row
or sct.  Projections on the stop-blades co-
operate with the upper edge of this broad
pawl or lateh in a well-known manner to
provide for {cmporarily maintaining the
operated stop-blade in elevated position
against the stress of the key spring. Under
this arrangement of course the depression
of a second key in the same row will lhuve
the effect of veleasing a previously depressed
key in that row. Suitable means are, as
usual, orovided for displacing the lateh or
detent ot the proper time in an operalion

ol the machine so as to canse the antomuatie

return ol any depressed keys fo normal at
the conclusion of an operation of the ma-
chine.

Referring first to the constructions illus-
trated m IFigs. 1 to 3, *he inereased capacity
for registration in the right-hand depart-
ment of the machine is provided for as fol-
fows: The right-land row or st of SEOp-
blades 1s increased in muniber hy two, the
additional blades being readily " accommo-
dated. in the frame 113 at opposite ends of
the wusual row of nine stop-blades.  The
right-hend rack bav 310 is permitted »

greater range of movement so that the regpe-

most stop-blade may serve the usual fune-
tion of the stop-blade just in front of this
additional blade, viz., {o determine the ex-
tent of movement of the rack bar when reg-
istering one unit in the lowest decimal place.
4he ereased rvange of movement of the

vack boar also proviaes for ils mlv:mrfing far

—— T T e R ey, e

and consequently nearer the center on which

990,174

eniough to contact with the foremost stop-
blade which represenis the highest number
i the lowest decimal place. This increased
range ol movement is provide! for by lo-
cating the stud 74 in the right arm 74 »
greater distance from the rock shaft 54
than corvesponding studs of the other arims

ﬂ

-

the forward radius links rock, all as 1llus-
trated 1n Ifie. L, where the studs appear 11
dotted lines. In the present instance ihe
construction provides for a registration u D
to cleven 1u the lowest decimal place, the
twelfth merenient of movement in this bunl
representing accumulation of pence to the
unount of one shilling and consequentiy
being carvied to the next higher wheel.
Two additional keys 117* are mounted io
the vight of the keys inscribed swith nu-
merals 5 and 9 in the row of keys which is
ovdinarily the farthest one to the right.,
Tlns as tHlustrated in fies. 3 and 8 where
the two additional keys ure shown as in-
seribed with the muaerals 10 and 11, The
nine regular keys of the dsual rieht-hand
row are  connected  respectively with  {he
reariost nine stop-blades of the rieht-hand
set of sueh blades whereas the two addition:l
keys 117 ave connceted respectively  with
the foremost two stop-blades of (his sof
tThe slems of said
shown at 117 Fig. 2, and their Jower ex.
Lremities ave conpled vespectively to Jevers
LG and 1162 pivoted intermediate their
ends to a snitabloe supporting bracket 110,
atd conneeted srespectively with the fore.
niost two stop-blades which have Interally
projecting Jugs 5% and 1157 embraced 1o
spectively by the bifurented vear ends of
the levers 116% and 116" Thus depression
the mumeral 10 will ele-

keys 117 are offset as

of the key bearing
vate the tenth stop-hlade counting from the
rear, whereas depression of the key hearing
the numeral 11 will elevate the elevently or
foremost stop-blade, B

It will be seen that the above-descrihed
construction provides for two additional in-
crements of movement of the rieht-hand
racl bar 310, "
with =atd rack will be correspondingly in-
scribed with nwmerals from 1 to L and o
mfervening zero, us shown in Fig. 80 Thus
such wheel instead of showing a zero HPOD
recelving an increment of movement beyond
the position in which it displays the numeral
B wil show the numeral 10 antd wifh another
merement of movement will show the nu-
meral 1. This obviously provides for e -

The wheel or dial cooperatitio

-3
/1

90

05

1006

105

110

istration of pence and the usual transfer

mechanism associnted with said wheel and
the next higher wheel will provide for car-
rving a twelve-pence registration to the shil-
[lngs wheel. The latter and the cooperatimg
vacie bar, stop-blades and row of keys require
no alterabion over the usual consiraction em-

ToaTy Ty
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pioyed for the decimal system. Of course |
it witi pe understood that a second shiliings
waoes! 15 necessury as o second complete ro-
radbion of bhe Brst shillings wheel must ensue
Derare Tho aceum in;s?uh} of one pound.  On
this second shillings wheel the Inscriptions
witl e osimply allernating dnes and zeros
and woin every other n’mvm]lu% (}i this see-
ond shiiiings wheel there 15 a transter to the
nouncs wheel,  OF course the row 0"5‘ keys

wﬂti’* ﬂ”

;mpﬂ_»___, ting S ﬂcm’ld shillings wheel

Wil ob :::*11:1* nseriptions from 1 m 9 but
Fho _m_ v Mmﬁ ONE Wi 1 53-5, *mscmbed On ench
e of Lhis row. 1 - variations irom the

f}('r":r

;ﬁ""ﬁﬂgemeﬂt to’ inseriptions  on
und eve snd pumper 'EV}']C{:‘.L:“ are 1ius-

% .r‘-:i}fﬂ{i n Big 8. It wﬂl oe understood that
Lo arrangement ot niae keys in the %f:(*{md
siriilings pank is sh nly ¥ M ter of con-
venienes pesides preserving symmetry of the

i

zey-bozrd,  The denression qf ::11‘11,? one of
bhesa Feys Dhas the same effect in i miting
the advancs of the em"ﬁ'e%p{mdmﬂ rack bar
& smgle step.  Hence a single key in this
Lank wounld be sufficient so far as vegistra-
tione on the second shillings wheel are con-
cepned. |

Al }

own wher 7 the move-
ar which turns ﬂm tens of
endered uniform for each
%) nding bank may bhe de-
_I OV, Thﬂ asunl set ol nine

indes 118 i:a_, "‘**wﬂww sach blade being con-
nected wWikh o Key 19%1‘* 116, the same as
i f madi e of this particular type.
lowever, these bis 1{1::- do aet constitute stops
cor thereck bar, They simply pertorm the

Hhe means 'h@

3

Co i"*:' N L Tr:r-h _1".‘:1 i’
AT I N L3 :,:_L:,_'-r’ Vo4 .’..{JLJ.}_ ..!_1: T T
= e

3

'E?'s;n::a;_f'ii.:.:-f-::vz'z {}ti:' niting the nsual pnﬂ‘tw stop
sren 118 {ose o, L:_} i the type of adel-
ip 1*1‘“#3 here sho Wi, 1t 18 customary for
thig pivoled step arm fo perform the fime-
onon hodding baclk oovack bar moany bank
wheys o amnant i?;ﬂ;a’*:,,:f _5_1:-_15 been de i}ie&mi
The vpay end m the stop apm is turned later-
ailv for suel purpose and so long as the stop |

arin roning in its normiad mﬁ*e ed position,

ine iront end of the corresponding rack bay
Wwill aband '*Hf; same when the machine i3 op-
erntad, thus nreve wmng) anvy eifective advance,
of tho racl ?r'&r Ordinarily when this piv-

crm 18 elevated by depression of

any ainount Rey, its laterally turned venr end
is carried above the line of travel of the ruck
he tatter mav pass beneath the

arm fov {::}1‘1%:,:?:; b with the elevated stop-blade.

*13&11’109 a special formation

'.,..i'

[
- uk

1R emy chj,_'%?"."f»tfi S0 131“ the extent of movemes 1’L
ol Uhas bar i any case will be deternmned b

ity abutment against the laterally tu**nm.
TOLT BTG #,;u*i‘}. on of the stop avm. . Thus, as
Hragirated i ?iﬁ, i1, the front end of the |
racik hur is widened as at 3109, The lower
ot eftge of the rack bar, &s usual, abuis
she stop aym to hold the vack boar at g

for the tcﬂf-‘: of ¢ hﬂ]mm bank:

.tig1

lnstrated in I*i .9

yt — — —

men
Cf“‘“‘ﬁ u. 1 *’*m ot

677
£ -
position. The front edge of the widened
portion 3109 stands n rear of i_. !{"m or

i

front edge. Thus, when the stop avm 118
has been e; svated by any oue of L 18 H LOLCH
115, 1ts laterally turned rear end povtion
still mmﬂ%-m the path of the w lfmned ]}fu-
of the rack bar, ag illustrated 1n dm

lines In ¥ig. 11, Tt follows that the rack 3}{1*:
will pfzr‘ul*f; of exactly the same extent o1

T"i
10l

movement whichever one Of he blades ]1.) % _-

elevated.

The construction pitnﬂded for the pur I:}Obf‘
of effecting o transfer with every 01]1431‘
movement of the tens of shillings wheel is
and 10, The trans fer
devices here 511_\_}1?11_ arce not novel, bt
such asg have been ner Mme mnlﬂmmm in
machines of the type hu._ shown.,  Rach
nuwieral wheel 80 earries a toothed disk 91
and a
this toothed {.‘h% to advance the IHH‘*IL*’-‘“
wheel one step. Said pawl is earried npon a
pivoted plate 93 and a a})rmﬂ* 04 tends to ele-
vate the rear portion of sa vid plate and canse
the pawl to advance the number wheel
SHYING 18, however

"Ie""
11

, normally restrained by

the engagement of u fip 95 at the for-
ward 'l’mlf of said plate 93 with 2 stud
96 on a lever §7. the latter being drawn
vearward by a aw*mﬂ 98, In 1 usual
construction a:*f ihqa W ales w‘f’um there
are two i anefer 11p pm '..-1‘3“ §, Sl os
shown in dotted lines ab 100 i Fig, 1, and

each mlmiw* wheael has two serles of numer-

als rumitng from 1 to 9 with mw] ening
zeros,  'These tripping arms ach agat: 15‘;; e
iafe 1'31!“ tnrped pf)“imn of ”w lr:‘ﬁ, er U7 t0
carry the stud 90 from undey the hp th S0

that the spiing 94 may {*1}{1}‘&%{; ta effect the

u..

transfer, F ot the purpose of providing for
the transier
gther advance of the tens of shitiings W‘m“l
the latter 1s ‘pm'vifimfi with a dislk 101 having
ten tripping feeth or cam pm}?ctmm 102.
wWith every other advance of this tens of
shillings wheel, one of said camn pr{ﬁ{ictimnf*
vill act upon Lhe lever 97 {o carry the stud
36 from under the lip 93, "E_he
G'f the lever 93 against the stress of the
nring 94 is effected through the medivm Gf
=r:,pfs=ﬂﬂlx @hm d Link l{)& wiich embrace
a rod 104 cavried by a pair of cam ]L\*”‘EH lO)
onie of which f“:pjg:ﬁ"a}*h i ifg. 10, Springs,
once of which is shown at 10(} in said fenre,
tend fo elevate these cam levers. Their de-
pre%‘%mn for effecting restoration of .{rans-
fey m{atﬂ% or 10?9“&3 18 bz ought about through
the operation of rollers 10 (mle of which
;‘}ga,a,m n g, 1 and also in Tig 10} npon
apper cam edges of the Ef_,vm*s 105.
hese rollers are carried on a cross rod or
ar 108, which constitute a pintle umting
pl‘ém ent 100 and crank srims 110, The pit-
100 are cranked to the main rock shaft
that 1n {;;nuiif“*“mﬂ of the latter the

transter pawl 92 is adapted to engage

The.

L] ;j
(e}

to the pounds ﬂm I witnn every

mtl}i 1*1{,1-1 *

- .._I
u

i
o

{3@

160

120

130
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the key

rollers 107 will be drawn forward and then

returned over the canmedoesof the lovers 105,

The reference nmumeral 110 destonates an
overthrow preventing pml '1mmmm_l PO
the torward end of the transfer plate 93 and
it'ﬂ;,_.;d*ﬂllﬁ the toothed disk 91. A Pinge 112
tends fo disengage said pawl from smd disk.
but is normally restraived from so doing by
the m}aaﬂmnm of a stad 113 on the rack
bur 310 with the Jmn el edge of snid pawl,
as shown in fig. 9. This forms no part of
the present 111“"ent1m’1,, nor does the
far form of transfer mechanism bove de-
seribed, and 1t 13 not thouoht necessary to
farther deseribe (hese devices,

Jassing now to the modification illus-
trated in B 1es. 4 to 7, mstead of lenothening

mht—
mmh OT

the vow of stop-blades making up the
hand set and havime the detont
broad pawl codiperate with the two addi-
tional  stop-blades, these additienal stop-
hiades are mounted to the vight of the sct
of nine stop-blades of which Uuw constitute
an extension and o sepavate detent Iateh or

Im.w!. (‘(H}l"k‘l‘it{ "Wli_i} mli,: PV a:-!_u..!.1-1:1(};1:1.{

'i-\fi

stop-f ades thereot f'{’}iqm“-ﬂ £o ?1‘1{‘:1*:; a5 0ne
with the detent zmm which engages the nine
stop-blades to the felt. Twe lww LT are

emiploved, these kevs bearing the nmmerals
16 and 11 as do the Treve 117 {linstrated in
e, 2 and 2 and heinge stmilarly locaied on
hoard. These two adiditional Jkevs
are coupled at thew lower oxtremiities to
ievers 116¢ and 1161 vespeetively the Iatter
being pivoted intermedinie their ends on a
suitable part ol the snpporting frame-work
71 'll'ifum‘it{ ¢ af their e m** ends
gagement respeetively with stop-blades 1157
avﬂ 1154, r"he Tatter D m{m(lo throneh the
fop of the frame-piece il:F- in line with each
other from front to rear as shown n Ko, 5
and in hue with the h.z s 117° The nme
<top-blades 115 1—?1@%{"11 W []‘. these two addi-
ttonal stop-blades make np a sel of 11 pence-
stops are located as usual in hne with the
rONY f:'i‘" nine keyves with whieh they cooperate.
Fhe oo additional stop-blades arve of conrse

Fhe
f_(;c:r_i.t.r.al suoadvanee. of the said nine stop-
blades.  Consequently the latter do aot col-
lectively occupy the miaddle of the frame-
prece 113 1 that Iaterad pmtirm
where they are located as will erdinarily be
the ease with the machine organized ‘-;I‘m]ﬂ

tor deermal earveney, but these nine stop-
blades have a more rearward loeation col-
fectively so as to provide for the location of
the additional stop-blades in advance and as
2 contimuation of the same set. Under this
modified arrangement the right -hand rack
bar 310 is vequived to be diffevently formed
or constructed at ils forward end as com-
pared with the usaal formation or conslruc-
tion.  "FThe usual Interad finger 3104 cooper-
ates with fhe nine s (}p bl {l{‘ 1S bt an
ndditional suppiemental finger 3107 is secnred
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the side of the rack bar opposite that
wheve the usual finger 210 13
supplemental finger projecting laterally
suflicient distance to cetperate with the nt{)p
biades 115* and 115°
in The. 6. 16 will be seen that with this con-
struction of the vight-hand rack bar fhe
stop-blades 115 and 150 and 115 make up
ot providing for eleven different de-
arees ol advance of the rack bar, The usnal
detent Inteh or broad pawl 114 is employed
for the nme stop blades 115 and a similar
inteh or broad pawl 114* 15 mounted in the
frame-picece 112*5 and cooperates with the
stop-blades 115¢ and 115%  The vrojecting
ends of these J.:ll"(‘h(}f:; or broad pawls which
customarily connect with release mechanism
ilinstrated for (ax.f_nnlﬁ{h in Patent Ne. 797,032

(00

issued August 15, 1908, to said Charles
Wales, are utilized in the present ilistance

as a weans of unmibing the latenes throngh
the medinm of n link 115° which as illus-
(rated o e T oas apertured at s ends fo
citbrace said  projecting porticns of ihe
ln{ches. Thus the latter are tied top fihe:: S0
as Lo move 1 unison. A spring 11 17 g 5, DOW -
preferably  applied to each Ofi: the
tntehes.

N . | g 1 -

It will be geen thar either of the above-
1eseribeg '] ol ted o ful-
deseribed imechamsms s well adapted fo ful
(il the object primarily stated ‘md it 18 t0 he

LAY
j ‘l{f.-'t-q

| mwlmk-,mml thai other moﬂlﬁ{; t1ons may De

vantion Wl Lh@m
POT.

made 1n mnymw out the
pecessarily departing ;iutm} fi 1@ seope ther
What s clarimed s .
. In a machine of the et arw%u cle-
seribed. the combinntion of parvallel rows of
”mmmi keys Torming one set; a set of stops
cortainn of whieh are operativelv connecled
to the kevs ot one of -..;ud WS respectively
keys of the other row

respectively: a differential nccounting mem-

T

and the others to the

bor whose oxtent of mov

by the f:w vated stop ;) and detent means com-
mon Lo alt the stops.
2. it a machine of the eharvacter 'ie:::

(0 rmml the combination of parailei rows of
a single set of stops, the latter con-
wn‘*wrl respectively to said keys with offset
provisions (o enable the keys of the parallei
rows to cooperate iu-,pr'(*i.iwh 1th the stops
of the set; detent means common to saud
stops: and a differential aecounting member
whose extent of movement is determined 1 Y
(he particular stop operated.

In a machine of the character de-
scribed, the combination of parallel rows of
keys and -a single set of stops, levers con-
necting the %’w])% respectively to said keys,
defent means common to said stops and a
differential accounting member whose ex-
tent of movement is determined by the par-

ticular stop operated: there being offset pro-

visions to enable the keys of the pfu'flﬂ(ﬂ
rows as a set to cooperate respectively with

located, sa3 {fi_

as clearly lustrated

rerent 1s determined.

70

-~
o

50

w5
5! t}

a0

1o

1075

24

{i

el
Lot
(:.T"l

(]

>



ail the stops com posing

i
tem,

ey

25

a0

483}
by |

60

Qgi}

the aforesaid seb to
variously detérmine the extent of movement

of satd member.

4, In a machine of the character de-
seribed, the combination ot parallel rows

of de }ms 1b1c= kkeys, a set of vertically mov-
able 5topa levers prvoted intermediate their

ends and connected on one hldf‘ of the DIV-

ots to the keys respectively and on the othef
side to the stops 1ecspe£,f1w;1y° and 4 recin-
roeating aemmmme memauet
of movement 1 determined by a =mmﬂm
agamst one of the said stops; there
offsel provisions to enable the ke oys. of the
narallel rows to cooperate respectively with
the stops of the 'wuL to V‘tl*{)ﬂhh’ determine
tne extent of movemnent of said member,

5. dnoaom 1{*111?1“. or the character
seribed,; the combination of P;ﬂ'ﬂﬂd'rrw*s of
amount keys foromnge one set; a set ot stops
cevtuin of which are in Iine with and
atively connected to the keys of one of saic
rows respectively and the others in Iine with
and operatively connected to the iceys of

Wity

151!& other row vespectiv elfg a aiferential;
acconnting membey u“*me ztent of move-
136 ii is determined by the operated stop;
i detent means common to all ths ﬂti}pﬂ.
6. In 2 machine of the character de-
seribed, the 4_0?1‘*1)1 natlion of parallel rows of

TRIVTY 1111f lzeys forming one

the keys of ene of said rows respectively
and the others to. the keys of the other TOW

respectively ;s a differential accounting mein-
ber whose extent of movement is determined
0y the opers 1ted stop ; and detent means com-
men to all the stops, the same. comprising

spring-held latchies one for each’ depaltmm‘f

of stor s and operatively connected together.

7. Ii}_ 1 machine of the f'h,:irwfu (le-
a:::-wbﬁ{ , the combination of 1}.;11.:11?{31 rows of
umount eys Torming .one sot; ;o et of stops

C*fi;"f:ja]ﬁ ot wnieh are o ?{”’”LI"'ME {*e:‘rmm: o
e L 1- i 'H‘-'g + 4 & a3 N b
o the WLVE G 018 OF ¢ mai POWS TERGE Eal&‘?‘:‘f

1(“’=: of the {}lize;‘.' TOVY
2, {3111{*1L€111*11 {u:(:fmnm&:* men:-
her ‘Whosa ent of movement
mined by the operated stop; and

means common to all the qtnps the samc

comprising a spring-held latch for each de-
“partment of stops and a link cmmefmw tne

Ml‘:s.,hes -
8. In a machine of ‘[11@ character dfe,—

- scribed, the combination of parallel series

ot mrmuat kkeys, corresponding series of
stops, opera fing  connections  between the
keys and stops, a rack bar having Luemlhr
apncﬁ poriions for abutting %tog)% of tne
{uﬁu. né_uermﬂ z*esi ectively, :1;1(1 nieans for

F.ur'h.
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whose extent

EJﬂﬂ'_

oper-

set; o set of stops
certam of which are ope Fﬁtl‘itl}r :*Gnnecued Lo .

1s  deter-
clotent

‘devices common to all the qtop plades _
par hm*mfr thu*a!h-r projecting ﬁnn'v's tor

‘ vhw

whie! 1y d‘ze {atter vocks

SOT 1bed

Y
6

Vi

and stops, a
tending projections for mmtm}ff stops of
the d1ﬁﬂwnt ser1es respectively, ,:md mesns

for reciprocating the rack bar.

10, In a nmdune of the character de-

seribed, the combination of parallel series

of deb essible amount keys, corresponding
series of verticaliy movable stop blades, le-
vers connecting the keys and blade% c;etent
, & rack

ack bar having oppositely ex-

7

o~
on

abutment against stop blades of the series
resN e mvelv and means tfor reupmcatmgt

said rack bar

11. In a.machine of tLﬂ- ¢hars u::t“?' {k-.

seribed, the combination with a series of in-

,dppuldmt y rotatable adeumulating whm]ﬁ
-eﬁﬁ_ a differentially oper able act uatmﬂ' device

Tor mrh wheel with pmv sions for an in-
creas sed range of movement of one such ac-
mtmg device, as comp umd with others.
in a mmhme of the char acter de-
qcmhed the combinaticn with a series of in-
dependﬂnhy rotatable accumuldting 1‘&"118&184
of a'rack for each wheel, a pair of

liziks for each : ack, and a rocking “tn‘*c._m:ﬂ

te abut Cors responding members of said pairs

‘#l‘

!'I"-.:l-

ot hinks for moving the racks in one
rection, me voint of contact between one of

stich links and the said ro ocking structuve be-
g mrham removed from the center on
the latier roek

3
contact between others of mfc'i ks and saic

rocking structure

18. In 9 ma chm@ of the d*&u*acfﬂr Ao-
seribed, the combination with a series.of in-

de p?ﬂdtﬂhv rotatable accumulating wheels,

of a rack for each wheel, a pair of mdm%
Iinks for each rack, a mchmﬁ structure to
abut corre Spondmg members of ald pairs
of links for moving the racks in one dnec
tion, the noint of “contact between one of
mch Nnks and the said 1
g farther removed from the center on
Lﬂ"‘*l the polats
setween others of said L T 8 nd saic

stificture; means for vocking the

contae
‘f‘m*l*’mﬂ

Luw” and mllz‘im connecting the same with
’ﬂlf hﬂlm. | B |

Tn a machine of the char: acter de-
scmbcd the combination of a key- pleue a
recipi o(*ttmg bar, and a movable stop for
holding said bar in normal position, said
]{Pv—pmce adapted to displace said stop to

nermit movement of the- bar m%asura,d by
' ahnfﬂwnt against the stop. -

In 8 machine of the eharﬁetel ce
the combination m A,
reciprocating shouldered m,r’ and a mov-
Jbi? stop 4’{}1" holdmp said bar in normal
itton, said key-plece adapted to displace
ﬁﬁid Smp to p@?‘mii movement of the har
easured | hnii raent against the stop,
LSE*’)U*L* SIS S
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adius

than the 1}01“}*% m'

cking structuve be-
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scribed, the combination of a set of key
preces adapted to be separately elevated, a
stop arm extending over said key pieces and

arranged to be lifted by any one of them, |

and a reciproeating bar shouldered to pro-
vide abutment cdges 1 different vertical
planes, one of such edges to abut the stop

arm when the I[atter 1s down and the other to
abut said arm when it is Iifted by one of the 1¢
key pieces. '

CHARLES AALES.
YW itnesses: |

J. . VINCENT,
B, H, Borzrn.
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