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"UNITED STATES

PATENT OFFICE.

ORLANDO L. CASTLE, OF UPPER ALTON, ILLINOIS.

IMPROVED ARITHMOMETER FOR ADDITION.

‘Specification forming part of Letters Patent No. 91,041, dated November 2. 1858,

¥o all whom it may concern:

Be it known that I, ORLANDO LANE CASTLR,
of Upper Alton,in the countyof Madison and.

‘State of Tllinois, have invented a new and Im-
proved Arithmometer for Adding Numbets;
and I do hereby declare that'the following is
a1nll, elear, and exact deseription of the satme,

referonece being had to the accompanying

drawings, forming part of this’ specifieation
in \\rhieiE ’ o ”

~. Fagure 1 is a plan view of the arithmome-.

ter, - Fig. 2 is a tranaverse vertical section of
the aame. ' ‘Fig. 3 exhibits -a horizontal sec-

tion of the ease and a top view of the driving
mechanism by whicl the register or adding,
-apparatus is operated. Fig. 4 i8 a front ele-

vation with the front. parts of the "case and
rogister-box broken away to expose the inte:

rior mechanism: * Fig. 5 is alongitudinal ver-
tieal section of the .register. - Figs. 6, 7, 8, 9,

. 10, 11, and 12 are views of some of the-de-

tails-of the register,. "~

* Bimilar. létters and numersls of r_éferez_lgé-'
indicate corresponding parts in-the several’

figures,

A isa case,which contains the driving mech-

“anism to operate theregister, and B is aamall
box outside of A éoutaining the register,

C, Fig. 2,is the driving-wheel, cousistiug of

& large spur-wheel which gears with one of
the wheels of the regiater {o drive the latter

for the purpose of registering or adding. the.

aumbers, said- wheel C being secured to a
liorizontal shaft D, which is inclosed - within
the case A,-and which is fitted to work in
.bearings in the ends of a frame K, which ex-
tends from end t6-cnd of said case A,

In front-of the shaft D are arranged the:
finger-keys I F, ten in ntmber, consisting of

upright pins, all arranged i & ‘line parallel
with the shaft D and havipg their heads,
~ which project through az opening in the top

of the.case A, numbered, respéetively, from 1
te 10 in regularorder. The said keys are fit!

ted fo'slide Vertically in guides g ¢’ in-the.

frame E B and have springs e e applied to
force them upward. 'The vertical movement
of said keys i9 limited in & downward direc-
tion by their hottoms coming in contact with
thebottom of box A and in an upward diree-
tion by sivp-vins f f, which are secured to

themn and which sion againgt the apper guide -

o’. Thedrivipg-shait D, besides the driving-

| wheel, has alsosecured tojt five ratchet-wheels
: (4 G, onaof whichis arranged between the keys

1'2, another between those nimbered 3 4, and
go on throughout the wholeseries of keys and
raichet-wheels. The ratchet-wheels have all.
the same numberof testh and have the teeth

 all gob T the same divection. Each key has

attached to it ‘a pin.a, which either works'in
a-slo$ bin oris connected by & link. ¢ with one

‘I-of ten levers H II, which work freely.upon the

shaft D as their fulerum, half the said levers
‘béing either of the second or third order; as
shown in Figs. 8 and 10, which are side views
of two of those levers detached from the ma-

' chine, and the opher half being all of the first

order, as shown in Fig, 9, the even-numbered
keys being eonnected with the levers of the
first order and. the odd-numbered-ones with.
those of the second. oi third order;and each
‘of the said levers carriés a pawl d, which en-

‘gages with one ‘of the ratchet-wheels G- G,
| two pawls engaging with each ratchet-wheel—

viz., one belonging to an odd-numbered key
engaging with it in front of the shaft and

.one bslenging to an even-numbered one at
| an -opposite poinitt-by which arrangement

and the arrangement of their two lovers on
opposite sides of the ratchet-wheel- the two
pawls are permitted to operate on the ratchet-
wlieel independently of and without interfer-
ence, with each other. The pawls are sever-
-ally furnished with springs b % to keep them

“in gear with their respective ratchats:

" The-depression of .the keys I F operates
upon their respective levers H H in such &'
manner as to make their respective pawlsd

- c_z{)_e_rat-_a on' their respective ratchet-wheels
and.

thus give rotary motion to the shaft D;

'but, as the keys are all permitted to have the

same. amount of vertical movement, and the
pawls are all at the same distance from the
fulcrum of the levers, it is necessary, in order
that by the depression of any key its respect-

-iveratchet-whesl maybeturneda distance cor-.

responding with the number marked uponit,
to connect the key-at apoint nearer to or far-
ther from the fulerum of the lever, according:
to its number, the key nembered 1 being con~
nected at the greatest distance from the ful-
L£rum,so thit the action of its lever produced
by the depression of said key, as far as per-
mitted, will only cause its pawl to move far-
enough to move its respective ratehet-wheel
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one teoth, the next key (marked 2) being
connected with its lever at a sufficiently less
distance to cause its pawl to be moved by a
similar depression of the key far enough to
_move its ratchet-wheel two teeth, and so on
throughout the whole series. _ U
To provide for tho councetion of (lo pins
¢ ab suitable distances from the fulerum of
_the levers 1 1I, any number of the pins.c o
may be atlached to their respective keys by
rigid arms « of suitable length, suchlength,
when the conneetion of the pin.with thelever
is by a slot, requiring to be aceurately pro-
“portioned fo bring the ping to the proper dis-
-tance from the fulerd of the levers; but when
the connection is by a link ¢ so exact a po-
gition of the pin @ is not necessary. -~
To prevent the driving-wheel € acting too
snddenly on the register, andt thereby injur-
ing the gearing in case of the gearing being
suddenly and violently depressed, the said

wheel is fitted loosely to the driving-shaft D,.

and is connected therewith by means. of a
coited spring 4, areanged wiliuin a box Jj; at-

tached to the said wheel, the said spring be-

ing applied in & manner well known to me-

- ehanics, with suitable stops &1 on the shaft.

‘and wheel, as shrown in Wig. 1, to permit the
shafi to move at first faster than the wheol,
. but to comipel the wheel to contirive moving

" after the shaft has stopped till it has moved:

a8 far as it would have done il attached rig-
Cidly to the shaff. A flier I is also gearved
with the wheel (' to regulate its motiow; but
& ratchet-wheel m and pawl » are interposed
" between the said ‘wheel and the flier to.permit
the fiier to free itselt from the wheel when
" thelatterarvrivesat the proper position tosiop.
P %ﬁ’ »* are tho registering or adding-up
wheels, of which there are ouly three vepre-
sented, as that number is sufficient to illns-
trate my invention; but any greater num-
right may be used, tho first wheel p at the
‘ragistering units, the second »° tens, the
third 9® hundreds, and so on, These wheels
are.arranged side by side and are. fitted to
-burn independeiitly of each other on a fixed
" shaft J, Fig. 5, secared in"the register-box 13,
and severally having their periphevies di-
-vided eirenmierentially into ten equal spaces,
marked with numerals from 0 to 9. One of
" the numerals, of each wheel is visible throngh
one of aseries of openings o ¢ o in the tep of
the register-box 13, said openings being ur-
ranged in ling with each other, so that the
nuinerals presented opposite to thewm by the
several avheels may be in line with each
other and the sum represented by the eom-
bination of said numerals may be read off.

- Each of ihc registering-wheels has firmly.
seeured lo ita spur-wheel ¢, and inorder tlint
either of thesaid spur-wheels may he brought
into gear with the deiving-wheel ¢ the regis-
ter-box is made movable longitudinalliy npon

-d fixed bar K, which atinches i to the case
A. Tho regisier-hox is open both at its back’
. and bottow, which it to the sten-like poriion

of iho {rontof {heecase, and thedriving-whee)
C is thas permitted to enter it. The wheels

cog q ¢ and C mnst be so proportioned in size .

that tho depression of ‘the key numbered 1
will produee one-tenth of arevolution of that
wheel ¢ whiclt is in gear with €, the depres.
sion of the key numbered 2 two-tenths, and
S0 OT. . :

The register-box’ is sceuted in, place when
either of the wheels ¢ is in gear with thedriv-
ing-wheel by one side of it being received
within one of.& number of notches » » ¢, cor-
responding with the number of wheels ¢ 7 g
in a projecting plate T, secured to the exte-

_vior ¢f the ease A. Tochange the gearing of.
- the wheel € from one wheel g to another, the

register-box B merely requires to bo lifted in
front to release it from the plate I, and then

“moved longitudinally along the bar IX ill the

proper wheel g comes opposite (¢, and then the
‘hox may be allowoed to fall inte the noteh ».
Each of the register-wheels, except the units-
wheel », has secured to it a small ratchet-

- wlheel 5, which is inclosed within a eavity in

-the side of -the register-wheel, and each reg- -
Jister-wheel has attached to it & spring-pawl{,
‘which (except in the case of thatone attached
to the wheel of highest denomination) is in-
‘tended to engage with the ratchef-wheel on
{lie registet-wheel of the next denominaiion
above; but gaid pawls are severally only per-
mitted to engage with their respective ratchet-
wheels during one-tenth part of every reve-
Tution of thewheels to which said pawls ave re-
spectively attached, their engagement dur-
ing nine-tenths of the revolntion being pre-
vented by means of stationary plates w1, se-
cured firmly to the shaft J in the cavities of
tie register-wheels, said plates boing of the
form shown in Ifig. 11, whicly is a side view of
one of them—=-viz., cirecular—but with a recess
7', the bottom of which isequalinwidthtoone-
tenth the circumfetence of the eirele of which
it forms part and the sides of which are slightly
inclined. During nine-tenths of the revolu-
tion of eitherregister-wheel its altached pawl,
rasting on the edgc of one of its respeetive

"plates i, is held out of gear with its respective

-atehet-wheel, but during the remaining tenth
is allowed to come in gear therewith by fall-
ing into the noteh 7, and duaring such re-
mainig tenth it carries the register-wheel of

“higlher denomination to whieh the raichet-

wheel is attached along with if, - The plates
watare vo arranged upon the shaft J that the

‘pawlof eachregister-wheel actsonthe ratehet

of the one of higher denomination duving
that tenth part of the revolution of theformer

| in which its *“ 9 moves away from the opening

o and its “0”is presented. The several regis-

ter-whoels ave prevented being rotated lo-.- °7

gethor by the. friction that may be prodvded
between any of them by frietion=pFings v v v,
applied to cach,and by the Irtetion of spring-
pawls o @ 2, which are applied to'the wheels
¢ ¢ to prevend the register-wheels moving
bhackward. - o
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w-w w in Figs. 5and 1
figires is o side viow of one of the register-
ing-wheels and its appendages) are springs
coiled up within cavities on the opposite sides:
of the register-whecls to their respective
ratchet-wheels for the purpose, when the'ad-
-dition of a sum has been completed and itis
desired to eommence adding another, of caus-
ing the “000” of sll the ‘register-wheela to
present themselves oppogite the openings o o
o of the bex B. - To permit such setion it iy
necessary to release the wheels g ¢ gfrom the
pawls @ « «, and for this purpoese the bottom
edge of the -front of the box B is hinged or
piveted, as shown aty 4 in Figs.1 and 5, and-
thé npper part of said front made capable of |
being pressed back by the thumb of the op-
srator against the heels.of said pawls .3 X,
whieh are so arranged thai by the said press.
areagainst their heols. their toes are thrown _
out of gear with the wheels ¢ ¢-q. ‘The said
- Bprings w w w are secured each At one end
to its respective register-wheel and at the .
-other 10 a collar 2, fitting Joosely to the shaft.
J. .'The collars z z z-hiave attached to them .
elastic arms 1313 13, 10ade-of thin fat gteel,
which project np between the register-wheels
‘and the plates % u u, which govern their re-
spectivé pawls, -1 will here remark that the
regisier-wheel of the highést denomination’
carries a.spring-pawl like all the others, and
that a similar plats 4 is’ arranged to operste
- 1tpoir 8aid pawl; but.this pawl aud plate are
for a different purpose to that hereinbofore
described, which purposeis also served by the
other pawls Ziand platesu u, and whichk I will
presentiydescribe, Eachspring-arin13presses
- against the adjacent plate u, and the plates
% 4 % have on the faces next the army 131818
- very slight projections 14 14 14, which Berve
89 stops 1o said arms 1313 13 as their respect-
dve register-wheels rotate and cause said
8prings to be wound up by the rotation .of
the wheels. Consequently as soon as the’
Pawis 2 & & are thrown out of gear the regis-.
terswheels are turried backward by th esprings:
wte w; boatthe registerswhedlsare prevented
going back farther then is necessary to bring
- their 00 0” in view by smalt prejections 15141
15 ontheir peripheries comimg it contact with.
the ends of the friction:springs» 2 ». " Thae-
springs w w w, it is obvigng, however, cannot
goonbeing wound up during repeated revolas
tions of the register-wheels, and hence they
are liberated and allowed to uncoil every time
their respective register-wheels respeetively:
arrivewith the “0” in view. ‘The way in whiokh:
this iz done i8 by the projection 14 drivia
the elastic arm 13 between the pawl £ ag,
the wiieel to which it is attached in the man--
ner shown in-the top view, ¥ig. 7, which, by
veason of the beveled form of the side of. the
Ppewl next the whael, forces the arm out of
*he way of the projection 14 'This action is
prevented taking place till the proper time
by reason of the pawl only arriving ia con-

2 {the latterof which |

the reeess u’..

“wheel & tenth part. of a revolution, Wh

“wheel g that is attached to.the tens:

‘above described; "In

- 1or wheel. _
umng of figares ¢an beadded; provi
“i3's soflicient number of regiss

3

tact with the elastic arm as it drops into the

“vecoss u’ in its respeetivé plate w, the projec-

tion'14 .on each plate dlways baing close to.

Having described the construetion and op-
eration of tho several parts of my arithmeme-
ter) F.will proceed 'to deseribe the wmode in
which addition is perforined by it. efore
commeneing; the reigister should be 86t free of

| the driving-wheel C by raising np the regis-

ter-box and moving it longitudinally to such
a position. that neither of its wheels g q ¢ is
opposite the driving-wheel and, then letting
its-bottom: ‘rest upon . plate L between the
notelies # » r, which keeps all the wheels of
the register elear of the driving-whee), and
then by pressing baok thefront plate of thebox
B to liberate the wheals ¢ 'rom the pawls

q _ _
- @ x the register-wheols p’ p’g 1 are el cansed.
.to present their “0 0 0” jn viewat the top of

the box.  The register-box is then moved lon-

gitudinally o bring the wheel ¢ balonging to

the anits register-wheel 4’ opposite the driv-
ing-wheel C, and the box is'then allowed to
drop ianto the proper notch r, which brings

‘the above:mentioned wheel ¢ into gear with

C. TThe addifion is tlien commenced by de-
prossing the keys F one after the other in
‘the same nimerical order as the fignreaocour .
in the column of units or lowest denomina- .
tion-to be added, and at every depreseion tho

-units register- wheel p’ is-.caised to make
-8 many tenths of arevdlution as the numbar

on thé key, and every titre the revolution of
the wheeln’ is completed and its “0” arrives in
view at.the top of the register the pawl  a¢-
tached to it acts upon the ratchet-wheel s st-
‘tached tothe tens register-whoel »* and gives
that wheela tenth partof 4 revolution, and. it
thesam of the column of units be anfficient the.
whoel p?will be caused-in this way tocomplete
its revolution,and the pawl ¢ attached to it be
caused to operate on the ratehiet-wheel's, at-
tached to the liundreds-wheel p? to, give that
on
the-colunn of units has been added in this
WAy, the registér-box B is mevad tobrin.g‘_gno_
wheel p* into gear with the driving-wheel C,
and the column of tensprocesdss with inthe
same manner ss the addition of the units, as
ve desori adding the eolamn of
1eng every time the wheel f complites a -
revolution it imparts tevowgh its.paw: abd
e ratchei-wheel on the hundpeds. register
wheel a tenth part of s revolation {o the iat.
Iu this way aay nuami 20k

P o
T R

shifting the register-box aftsr ¢

each column to bring the whisi 5% I3 ot
tatehed to the regiater-wheel o7 the naxs hiph

est denomination into gear with tis whael C,
and whenever in the operatisn sny rarister
whesl (excepting, of conras, that of tha =l

Tl
est denomination) completes s rovslution the
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pawl attached acts on the ralehet-wheel at-
tached to that of the uext highest denowmina-
_ tion to give it a tenth part of a revolution,
. What I elaim as my invention,and desire
to secure by Letters Patent, is— '

1. Combining the shaft D of the driving-
wheel C, which serves to give motion io the
register, with the keys I ' by means of a se-

ries of ratchet-wheels on the said shaft and »,

series of loversof different lengths whick work
on said shaft as a fulerum and are connected
with the keys, when the whole are wrranged
as set forth. n :
2. Combining the register-wheels of lower

*

denomination with those of higher denomina- - -
tion by means of the pawls £f, ratchei-wheels

i s s and stationary plates %, the whole a

plied, arranged, and operating substantially
ag described, for the purpose set forth. _
8. The springs w w w, with their elastic
arms 13, applied tothe register-wheels, in com-
bination with the stationary plates u v wand
their projections 14 14 14, to operaie substan
tinlly as and for the purpose set forth.
S 0, L. CASTLE.
Witnesses: '
RORBERT RICHMOND.
CHARLES KIRE..




