2 Sheets—Sheet 1.

Patented June 7, 18908.

. GRANT,
CALCULATING MACHINE.,

¢, B

No. 605,288,

(No Model.)

!
w&.‘\ /7

NGTON, D C

AGHI

PFHOYSLUITE D . W

| ZL R 74 oy
< oA Nv_f X oo 52 o4,
v \.- \0 . Wm‘. 9% ] [ —1 00 OO~ . _
. /£, T~ g G T < %o X | Vs OFs T ST/
“ ‘, T& 7, 49/ m— £ A¢
6z o2 < VAR, T 2/ .Ewm
/. ~6 o\ = g _T60/68 | 1. ] | 7 90,
N rll\laiiil.l\n . LNN ”.. m-.*. N ||.HMI!I..&M.._ ||r..IIr-Ltr..IlI|L...
, E..]m,‘::..--rww E T ANy R ONONER VAN
aipy ] by ————— _ —
o %Q 1og < oL eL | 775 | mw %Exrmw _
£ &8/ i GL R A2 A NI NN NS
“T 1 5 ” _ _ _
o 8L L "“ “
_ 05 95
Wmm\ 6 “ s 3 S
, Y4 T M NN
74 /E/° 78/ Y4 00 _ M\ b 80/~ 66 =
_ % &L V4 “_ 755 0O N0 DU, g~
£ . Lo Tw%__ |
ZE/ | B, 107 £8 £6 8
62/ 17 &2/ o B |
7z _ o) ]
[y uwﬂ'm:..l...
7L/ o< e N m..m,&., |
o/ 27/ I S —
&/ |9Es or _.m.i_-ltttii..!iu..uIul..“..llt....-iiL
L #2929 7 S0/ .

THE ROPS PFTERY OO




AN
.
Q>
ah
-
oo

2 Sheets

G.B. GRANT,
CALCULATING MACHINE.

(No Model.)

Patented June 7, 1898.

No. 605,288.

-]
I.ll..l.—l.-llll. Fre - -

i -
z A Ty . U S -~ e mem . /
e A U HT-¢
T et € N S ) |
. L% (o ;
NI,

_—
¥

ﬂ.

3
G, ., /3

e Q5

e el kU WA MR W m e b s e el R P kel e

) A s
AR L DN .
- e — g e e e e - ) ) ¢
ST RN T e O, 20/ i
Fa
“a

e e M e
<
&Y

L. 1 .

O e touted g uibedioiisinitiotiutogutod
o oigell

>
+
7

= _ %\E‘%\% h%\mx
26 @wm el /m .
/6B 9

NGTON. D G

WASHI

THE MNORRIS PETERS O, PHOTO-LITHO..




UNITED STATES

PaTeNT OFFICE.

GERORGE B. GRANT,

OF LEXINGTON, MASSACHUSETTS.

CA L_CU LATING-MACHINE.

SPECIFICATION forming part of Letters Pa,tent No 605 288 dated June 7, 1898.

Apphcmtwn filed Yebruary 20, 189J

SBII'L] No 539,162, (Nn mudel) -

- do a,ZZ whom it may concern:

10

L5

20

30

35

40

50

Be it known that I, GEORGE B. GRANT, of; |

Lexington, in the county of Middlesex and of four -equidistant positions between—and

State of Massaehuset‘rs, have invented cer-

tain Improvements in Calculating-Machines,
of which the following is a full speelﬁeamon 3

This caleulatmmm@chme 1sfor the purpose
of solving pr oblems in the four cardinal rules
of arithmetic—addition, subtraction, multi-
plication, and d1v1s10n It belongs to the
class of instruments for that purpose that op-

erate by definite mechanical motions and
give complete and defi

lozgm ithmie devices.

- The object of this 111V011L1011 18 the general
improvement and simplification of the mech-
anism.

In the dmwmn&. Figure 1 is a pla,n of the
whole machine.
the same. Tig.
mechanism.

Figs. 1 and 2 show & m&chme desmned to

3 ﬂluﬁtmt-e's a detail of the

ma,ke use of factors of five places and prod-

ucts or dividends of ten places.
On the base 1 are mounted two end fmmes

2 and 3, and Lhe two tie-rods 4 and 5 are fixed

In the frames.  The numeral- -carriage. 6 con-

sists of two frames 7 and §, which are joined. |
together by the tie-rods 9, 10 and 11 and the |
The 100]{—sllaft 12 slides in

rock-shaft 12.

bearings in lugs 13 on the frame 3, permitting
& shlftmn* motion from side to side of the nu-

amount—here three- Sl*-;teenths of an uwh——at
the rod 9.

The shifting motion of the numeral-car-
riage 6is most eonvemently effected by means
of the shifting handle 14 at the front end of

the machine mthel than by reaching over to

it and moving it by hand. This hzmdle 1S o1

a shaft 15, mounted In bearingsin the frames
2 and 3.

pin 18 on the hmldle 14 the numeml -carriage
6 may-be set anywhele within the limits" of
1ts motion. It is necessary in the operation

of the mmhme to move thenumeral-car riage

.at wlill to either
“at each end of its movement ‘Llld one &t eaeh

nite results as distin-.
ouished from the class that act by tabular or

I‘w 2 18 & side elevation of

‘at the tie-rod 9

1reely on the tie-rod 10 and is joined to the
lever 2

The shaft 15 carries a'lever 16 at |
the back of the machine, from which lever a
link 17 connects with the frame 8 of the nu-
meral-carriage, so that bytaking hold of the

one Of S1X

this is accomplished with the assistance of
the six pins: 19, projecting from the front

frame 2 over the handle 14 and close to the

pin 18.- The hand of the operator easily sets

the pin 13 at either one of the pins 19 by

touch, and thus places the numeral-carriage
6 in any one of its six positions; but four of
these pins 19 are necessary, as the first and
last positions of the handle 14are fixed byits
striking the two pins 20. -

- The 050111&1:1011 of-the numer al-carri 1age 61s

L Tr

effected by the cam-lever 21, which is attached
to the rock-shaft 22 in the lugs 13 on the
frame 3. Atits{rontend it carries a pin 23,

-working in a cam-groove 24 in the crank-
~wheel 25, that 1s rotated on a stud 26 in the

post 147 from the base 1 by means of the op-
erating-crank 72. This operating-crank is

| 1013.;Lted to the left, :-zmd the lever 21 is thus os-
cillated a dlstauce suf

icient to oscillate the
carriage 6 three-sixteenths of aninch
The link 29 fits and slides

numeral-c

at the pivot-pin 30, being bent to
permit adjustment of the numeral-carriage.
Thespring 3118 attached to the lever 21, and
the link 39 draws on it, so as to balance the
welght of 1t and the humeral- -carriage, the

‘tension of the spring being regulated by the
nut 33.

meral-carriage parallel to that rod through a |
limited chst::mce——hel e twoand a half 1ncl1es—-—-.

and also permitting its oscillation a limited

. The position of the numeral-carriage 6 is

shown totheeye bytheindicator-pin 34, which
1s set into any fixed part, such as the post 40
-1n the base 1, the six equidistant positions of

the carriage belnn‘ 1ndicated by the numerals

(El 7) H’.2 3'? £C3 27 Cié]: 23 £€5 27 ﬂ;ﬂ(l #CG?? Oon the-u]-)“
iDel sur faee of the indicator -bar 56, carrying
the indicator - wheels 58, as heleumftm de-l

scribed. -
"The mdloatm -bar 36 can be oscillated about

the tie-rod 37 as a center, and this tie-rod is

held in' beari ingsin the arms 35, which are Con-
nected by 1311@ tie-rod 39 and swing over the
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ends of the rock-shaft 12 that pr ojeet from

the frames 7 and 8 of the numeral-carriage.

The tie-rod 37 slides in the post 40. DBy this
means the indicator-bar 30 is shifted with the

numeral-carriage, but does not oscillate with
| 16, and can be given a small oscillation of its

100
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own on the tie-rod 57 as a center, the spring
41 keoping it pressed to the front.

The numeral-carriage can be shifted by
hand instead of by Lhe handle 14, and to as-
sist that operation the arms 42 are placed on

“the {rames 7 and 8.

1he numeral-wheels 44 (eleven in number

and. alike) rotate freely on the shaft 45 in

bearingsin the frames 7 and 8 of the numeral-
carriage 6. They are separated by collars 406,
which slide freely on the shaft 45, but are
normally held from rotating upon it. A coil-

Cspring 45, adjusted by an adjustable collar
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41}, presses on the end wheel of the series and
holds them all under sufficient tension to pre-
ventany accidental rotation. Iach numeral-
wheel 44 has ten teeth, and one of the teeth
carries a carrying-pin 50. The flange of the

wheel 44 is mavlked with the numer ﬂS ‘1,7

Ca Y 2% L0 23 (¢ PR 4 4 22 4 2V 60 2y (¢ 27 (¢ >3
2, 9, "ty 0,7 0, 7,7 48,740, Emd
£ O 33

The tu]q em]},mﬁ levers 01 0116 to
cach numeral-wheel 44, oscillate on the tie-
rodd 11 and are held between the jaws 52 and
oo on the rod 9 by means of the flat friction-
spring 54, so that they remain where placed
unless purposely moved. The numerals on
the flange of the numeral - wheel are so ar-
ranged that the figure “0” appears in view
from the front of the machine over the indi-

cator-bar 80 when the earry-pin 50 is against
the carry-lever 51. The ecarry-lever 51 will
yield and be swung up when the numeral-

wheel 44 rotates to Lhe left in the figure, bub

will not yield when the wheel is 1‘0Lmed bfLC‘L-
wardly, or to the right, sothatif the shaft 45
be rotated once backwardly, or to the right,
cach wheel upon it will turn with it until the
carry-pin o0 upon it strikes the carry-lever
51 and will be held there with the ﬁn*me ““0”

appearing over the indicator - bar 36. The
,_ﬂmft 45 18 rotated for this purpose by the
zero-setting eranle 55, whichisheld by the de-
tent 56 and pin §5'. Therefore to bring all
the wheels to read ““0,” press back the detent
and turn the crank once around to the right,
as shown in the drawings, until it mtdms o1
the detent again.

The indicator-shaflt 57 votates in bearin oS
in the indicator-bar 36, and the six 111{11(331501-
wheels 58 rotate upon it to count the num-
ber of reciprocating motions of the adding-
carriage 64, and hence to show the m lﬂtlpllel
¢hat has been used or the quotient that has
been obtained, said wheels 48 being separated
by collars and held by &a coil—sprin o and ad-
justable collar similar to the numeral-wheels
44 on the shaft 45. This indicator-shaftl 57
can be shifted a little in its bearings to the
left in Ifig. 1 and is pressed toward Lho rear,
or to Lhe 11ﬂht as shown in Ifig. 1, by tho
spring 59 and held from turning by the pin
60, which holds in a noteh in ‘H1e indicator-
bm 36. The indicator-shaft can. be rotated
by the indicator zero-setting ecrank 62. ach
indicator-wheel 58 hag ten teeth, and on the
flange of each are ftwo rows of 1111;11@1*&1% 3]
row on the right printed in black and a row

¥

“their original position.
ward 1s quicker than the return in the pro-

stopped in the setiing position,

“wheel 1s pmvcnted except when the eateh

The weighted arm 76 keeps

805,288

on the left printed in red, or the {wo rows
may be distinguished by difference in size.
The two rows of numerals are arranged in re-
verse order,the “0”of each rowbeing Lo*rel]mr
the right- ]1311(1 row increasing as the mdl
tox- wheel is rotated to the left and tho le[t-«
hand row increasing as the wheel is rotated
to the rvight. The right-hand row indicates
positive 1*@3111’05,, or 1‘esults in addition and
multiplication, and the left-hand row indi-
cates negative results, or results in subtrace-
tion and division. On the flange of cach
wheel 58 is a pin 27, and on the indicator-bar
50 1sapoint 63. Ordinarily the pin and point
pass each other; butwhen the shaltis pressed
inward and rotated by the erank-handle (2
they will strike each other and the wheels
will be brought to read ““0.” Thercfore to
bring all the indicator-wheels to read 07
press the shaft endwise and turn the cerank
once to the right.

The mldmﬁ “carriage 64 is a frame that has

a lateral 1_110L1011 Ll_wm.lgh a small distance—

here one-quarter of an inch-—on guide-rods
05,held in a frame 66,that slides on the guide-
rods 4 and 5 through a limited distance, here
two and three-quarters inches. The Jht]]li._,.
60 recelves a regular backward-and-forward
reciproeating motion by means of the links
H7, one on cach side, attached to arms 63,

are on the rock-shaft 69. The roek-shaft 60

1s oscillated by the lever 70, havihg a slot 71,

1n which works the crank-pin 72 on the erank-
wheel 25. Therefore when the erank-wheel
25 18 10L£Lfe(1 {o the left the frame 66 and add-
ing-carriage 64 are reciprocated, being thrown
' ELCLWEL]. d a definite distance and 10'L11.1 ned 1o
The motion back-

portion of about one to two, for the reason

“that the OpBl‘ELLlOll of carriage ol tens per-
formed during the return should be performed

more slowly than the operation of mhhtmn
carried on duvring the motion toward the rear,
By reason of Lhe structure last described Hm

“adding - carriage is quickly thrown back to

the rear, brought to a gradual stop, then re-
turned to the front slowly, and gradually
as shown by
the figures.

The cateh 73 holds on the tooth 7.4 or upon

the teeth 75 on the crank-wheel 25, 50 that

backward or right-hand motion of Lhe erank-

il
i)
18 within a certain distance of the tooth 74,
and left-land motion is always permitted.

It is desirable that the position at which the

crank 72 1s stopped should not he too closely
| fixed;

but backward motion will he injurious
except necarthatstopping position. Therefore
the crank is left free for a cerfain distaneco
over whiclr baclkward motion isnot injurious.
the catel 75 in

place, being preferable to a spring, for the
latter would snap the cateh on every tooth
and be neisy, while the weight, having con-
| stderable momentum, will not hold the eateh

that
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down at the regular speed of the wheel while |

it will take hold promptly when the wheel is
stopped.

The cam-groove 24 isso shaped and placed
with reference to the crank-pin 72 that the
numeral-carriage 6 is held down until its mo-
tion to the rear is completed. Then when the

‘adding-carriage has been brought to a stop

the numeral-carriage is suddenly raised (the

cam being assisted by the spring 31) and held

up until the adding-carriage is nearly back
to the left, when the numeral-carriage com-
mences to drop and is half dropped, in the po-
sition of the figures of the drawings. The
links 67 are bent so as to provide a means of
readily adjusting the position of the adding-
carriage by varying the amount of the bend.

1The adding-carriage 64 carries ten adding-
racks—Ifivepositiveracks78,a half-inch apart,
and five negative racks 79, placed half-way
between the positive ones. Each rack slides

- on a guide-rod 30, held by the carriage-frame
~at 1ts ends, and a frietion-spring S1 beneath

30

35

40.

45

55

60

each rack, pressing on the rod and rack, holds

the rack from acecidental motion. The front
end of each positive rack has a setting-pin

32 running in and projecting up from a slot

83 in the Settmg plate 84 and serving as a
handle for adjusting the rack. The 8111111&1‘
pins 35 on the newatwe racks 79 go into the
slots far enough to be guided by them, but
do not pzo,]ect or the pins on the nenatwe
racks may project, while those on the p()sitive
racks do not. The positive rack 7§ may be

adjusted in ten different positions by thescale
Of 11111]1(313,18 Cﬁo 3 C(l b U.'2 23 i£3 ?? H.’/:I: 32 ££5 7.

€6, 87 7 g and <9 on the settnw pl:a,te
by the side of the slot. -~

The gears 86 rotate on the shaft 87, ﬁaed
at its ends in the frame of the addmg -CaT-

riage 64, and mesh with the positive racks 78,
the gears 33 run on the fixed shaft S9 and*
-mesh with the negative racks 79, while all

the gears 86 and S8 are wider tlmn the racks

and mesh together in the spaces between the
racks.

drives a gear 36, wlm,h In turn drives a gear

88, and that in tmn drives a negative rcwk'

79 in a direction opposite to the motion of
theposmwemck but atthesamespeed. This
deviee is so arranged that when the positive

pin 82 is set to any numeral on the plate 84
beside the slot the corresponding negative

pin 85 is set to the arithmetical 0omplement
of that numeral. The units negative rack—

the one to the right in the 11130111116——1% set to
‘the complement of ten and the others to the

camplement of nine.

seyond the five pairs of adjustable racks,
or to their left in the maehme, are two 1ead-

ing racks 90, which are in the negative posi-

tmns beyond the negative racks; a half-inch
and a whole inch beyond the last one; but
they have no corresponding positive racks

and no scale of se‘rtnw-numomlq, but each-

rack has a pin.

Thel efore when a positive rack is ad-
justed by moving its pln 82 in & slot 83 it

The flange of the gear 86 18 _provided with
the ten numerals as a setting-index, and they
are so placed that the one seen over the end

of the setting-plate 54 is the same as the one
the corresponding pin 82 is set to at the slot.

The pins are most easily set in position by
means of the numeralsatthe sides of the slots;
but the number set up and represented by
the pins 82 1s most easily read by these set-
ting-index wheels §86.

The pins 82 may be adjusted by eye to the

numerals; but it is more convenient when

the necessary personal skill is acquired to
set them by touch. Toset a pinon ““9,” 1t is
moved to the rear end of the slot; to set it on

¢¢0,” itis moved to the front end of the slot;
to st it on “8,” the spring-cap 91 is pressed
‘down, sothat the pin 92 on it will strike the

shoulder 93 on the setting-plate 84; to set it
on *“1,” the spring-cap is pressed down and
the pm 32 moved until the pin 94 on the cap

91 strikes the shoulder 95 on the setting-plate

843 to set it on *7,” 1t 18 thrown back to the
end of the slot and then brought forward and

‘pressed to the right until it is stopped by the

notch 96; to set it on ¢6,” it is pressed to the

left and stOpped by the notch 973 to set it on:
‘2,7 1t 1s thrown into the notch 995 to set it
on “4,” itis first set on <“2” and then pressed
to the right and moved back into the noteh
100; to set it on ““5,” itis moved forward and-

the spring-cap 91 plessed down to strike on
the small pin 101, set close to the slot; to set
it on ““3,” the spring-cap 91 is plessed down

and the pin thrown back until the pin 92

strikes the pin 101. Thus the setting-pin 82

_can be quickly set at any numeral by toueh
and without the aid of the eye.

The locking-bar 102 on the swinging lock-

70

75

80
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95

100

105

inn'-leve*' 109’ extends across the series of ad-

dmfr racks 75 and 79 and 1s pivoted on pins

103 in the frame of the adding-carriage 64,
and when pressed down into the teeth of the
racks will lock all of them in fthe positions

tooth in their positions. The weights 104 and

105 on the bar 102 hold the locking-bar up

out of the way of the racks when the adding-
carriage 1s in the position of the figures of
the drawings, the position for setting the ad-

“ding-pins 1n position; but as soon as the ad-
ding-carriage moves backward the roller 106
-on the locking-bar will rise up on the end of

the guide 107, attached to the rod 4, and all
the racks will be locked and held until the
adding-carriage returns to the position of the
figures.
ing practically under the pivot-pin 103, will

by 1ts momentum oppose the momentum of
the adding-rack when the adding-carriage is

suddenly s’ropped 1n the position of the ﬁn‘m es

and ]101(1 the locking-bar 102 down ::'Lfrmnst'

the effort of the 1&(31{ to 1ift it. -
The indicator-pawl 108 operates the indica-
t01 -wheels 58, and the spring-detent 109 holds

.them from motion in the wrong dirvection.

The heavy checking-weight 105, be-

110

theyare in, and by reason of theshape of the
bar will correct any error of less than half a

11§

120
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The adding-carriage 64 heing set in the posi- | here

tive pe%wlon 1o Lhe right in Tlﬂ 1, the point
111 of the pawl 108 will strilke one of the in-
dicator-wheels 58 and will rotate it one tooth,
while the point 110, of the detent 109 at the
same time strikes the same indicator-wheel
and holds it from moving backward as the
pawl 108 returns. 1If the adding-carriage is
in the negative position, to the left in Tlﬂ‘ 1,
the hook-point 113 of the spring-pawl 108 will
pass under the indicator-wheel and at the
same time the point 112 of the spring-detent
109 will strike the wheel and prevent it from
moving. Now astheadding-carriage returns
the hook- -point 113 will rotate the 111(110%01‘
Wheel to the right one tooth. The detent 109,
being hung on a pin and held by a spring, is so
‘)laced tha,t 1t will strike the indieator- Wheel
it acts upon befom the pawl 108 strikes it
and will remain in contact with that wheel
unfil the pawl leaves it on the return of the
carriage. In multiplication the indicator-
wheels are brought to read °0” at the start

and are rotated each one the number of teeth

of the number of turns given the operating-
crank and to the left, so that their readings
at the right-hand rows of numerals show the
111111L1ph(31* If during the operation the op-
erating-crank 72 is 10Latud with the adding-
Carri %ﬂem‘bheme gative position,the 111(1&0;%01

wheelsthen in aebmn will he turned bacloward

and the number of negative rotations taken
from the number of positive rotations indi-
cated. In division, the indicator-wheels be-
mg brought to read ““0” at the start, the
crank- Wheel 20 1s rotated with the ﬁddlnﬂ-—
carriage in the negative position and the
11111111301 Of 10mt10ns given to it as shown by
the left-hand or negative numerals on the in-
dicator-wheels. If the crank is then rotated
with the ecarriage in the positive position, the
number of positivée rotations will be taken
from the number of negative rotations shown
by the 1indicator- wheels. When the adding-
carriage 64 reaches the rear end of its motion,
thoe points 117 will strike the indicator-bar 36
and will force its edge 118 hetween the teeth
of all the numeral- vheel% 44 and correet any
small errorin their position, at the same time
locking them all and preventing any m;c,lden-
tal mtatwn due to momentum.

The arm 115, attached to the adding-car-
riage 04, will pass through the notch 116 in
the ﬂlﬂde 107 when the addu]ﬁ-cmrm“ 18 ad-
]u%l(,d laterally to either the poslbwo O nNega-
tive position, and as it ean pass the ﬁ'mde
only at that notch the adding-carriage cannot
be adjusted when it is in any other 1)0&1t1011

The lever 122 oscillates on a stud 125, fixed
in the frame 3, and is oscillated by the link
119, joined to 1t at the pivot-pin 121 and at-

tached to the adding-carrviage at the pivob-
pin 120. The internal c,eﬂmont gear 126 on
the Tever 122 meshes with Lhe oear 127 on tho
carry-shaflt 128, so that the muy-slmf {18 0s-
cillated Dby the’ reciprocating motion of the
ndding-carriage through a definite amount,

cranlk-wheel nine times to one turn of

frame 3. The sixcarry-teeth 150 “M{*pwmml
on pins 152 to swing laterally each on a seat
on the piece 129, thatis attached to the carry-
shalt 128. The seats on which the carry-
teeth are pmeed m'e arranged helically about
the carry-shaft 1 The carrying-lever 51 1s
provided with a hmn 135 zmd with a wing
186 on its side, and the jaw 52
the carrying-lever 51 on one mde, 18 provided
with an incline 137, The earry-tooth 150 has
a shoulder 138 cut in its side and is pressed
upon by a friction-spring 131, that is held by
the pivot-pin 132 and by the pin 133 on the
carry-tooth, the friction-spring passing under
the carry-shaft 1205 and bearing on i, The
rearward projection 123 on the lever 122 will
pass into one of the six notcehes 124 cut in the
rock-shaft 12 and-thus hold the numeral-car-
riage 1 any one of 1ts six positions, so that
it can be moved only when the adding-car-
riage G4 isforward in the position of the[wuw

Th(, speed-wheel 143, so called because by
reason ol its size o slight rotation of it will
impart an inereased rotation to the gear it
drives, 18 on theshalt 140, that rotates in hear-
ings in a post 147, and carrvies at its farther
end a gear 142, This gear, by means of a
pinion 141, a gear 140, and & pil'}irm 1539 on
the boss of the crank-wheel 25, rotates the
Lhe
speed-wheel, The speed-wheel is provided
with nine handies 145 and is surrounded by
a lixed dial 144, having the numerals 1,7
A o T o S 4 ¢ ﬁ TJ i;t'._:l ?? 4 _L‘" e Gi( 23 ECT’:?J EESJH ﬂ.“il

~ 3 J,
The speed-

Y equally spz‘ueed around it,
wheel 1s to assist in turning the cam-wheel
20 any given number of turns at a rapid rate
and without counting the turns. To turn
the cranlk-wheel seven times, for example, the
handle 145 that happens to be at the figure
77 on the dial is brought around, r}mb ing
the speed-wheel to the Tleft to the pin 148
at the point *° 97 on the dial. Itis not ncees-
sary that the ratio of the train of gearing he-
tween speed-wheel and crank-wheel 5]1,:111 be
nine to one, although that is the most con-
venlent ratio, for any other ratio will answer
the purpose, and a ratio of live {o one would
answerthegeneralpurposeverywell, Neither
18 the dial essential, for an expert operator
readily selects the desired handle by its po-
sition.

The operation of the machine is as follows:
The indicator and numeral wheels must beset
t0 zero before every operation. The numeral-
wheels 44 are set to zero by pressing the de-
tent o6 and turning the zero-setting crank 55
around once, when it will cateh again on the
detent and the wheels will all read *“0,” as
observed from the front over the top oi ﬂw
indicator-bar 36. The index-wheels 58 are
seb {o zero by pressing the shath 57 over and
turning the crank 62 once around until the
shaftl slips back and is again held. o sebup

any number on the :,?demgq acks, 1 set the
pins 52 to the figures of that number by the

abont hall a rotation in hearings in the
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side of the slots 83 in the setting-plates, or | wheel again.

I can set them by touch, as before described
in detail. The setting register-—wheels S6 will
show the number set up. All five pins 82
must be set up either to some significant fig-
ure or to zero. The two leader mcks 90 must
be set fully back with their pins opposite the
figure ““9” on the slots. To add the number
thus set up by the pins 82, the handle 145 that

1s opposite the figure ‘17 on the dial 144 is

quickly turned to the pin 148 on the dial, and
the detailed operation of the mechanism is as
follows: The speed-wheel 143 will be rotated
one-ninth of a rotation, the crank-wheel 25
will be rotated once, and the adding-carriage
64 will berecipr ocated adefinite distance from
and returned to the position shown by the fig-
ures. Asit moves back each positive rack 7 78
will strike and mesh with the numeral-wheel
44 that 1s placed opposite it and will rotate it
a definite number of teeth, depending on the
setting of the pin 82. If the pin 82 is set to
ze10, the rack 78 will be so placed that its first
tooth will just reach the opposite wheel 44 and
will not turn it. If the pin 82 be then set at
““1,”7 the first tooth of the rack will strike the
wheel 44 one tooth sooner than before and will
rotate it one tooth, causing one to be added
to whatever numeral was before shown Dby it.
similarly eachrack will rotate the correspond-
ing numeral-wheel according to its setting.
As the adding-carriage 64 reaches the end of
1t8 travel toward the rear it will gradually
come to a stop and as 1t starts to return the

numeral-carriage will suddenly rise and 1ift |

all the numeral-wheels off the racks, so that
the return motion does not affect them. Dur-
ing the outward or rearward motion of the
adding-racks one or more of the wheels 44 will
pr ob.&bl} have been rotated past its figure
““9,” so that the carriage of a unit to the next
wheel is necessary. As the wheel 44 passes
from “°9” to ““0” the carry-pin 50 will throw
up the carry-lever 51, and the friction-spring
o4 upon 1t will hold it up. All the carry-teeth
180 will be behind, to the right of, the carry-
levers 51 at the end of the motion of the add-
ing-carriage 64 to the rear and will be rotated
forward as the addin g-carriage 1is moved for-
ward. 'T'he car ry-tooth 130 that is between

the wheel 44 that is opposite the units or right-
hand adding racks 78 and the next wheel be-

yond will first pass the carry-lever 51, and if
that lever has been thrown up, indicating a
carriage of tens to be made, it will strike the
wing 136 of the lever 51 and will sSwing on
1t pwot pin 132 and, passing Detween the
teeth of the next wheel beyond it to the
left, will rotate that wheel one tooth. That
carry -tooth having passed its carry-lever,
the next carry- tooth beyond or to the left
comes into action and operates in the same
manner on the third wheel, and so on to the
sixth carry-tooth, the helical arrangement be-
ing to provide for cases where the carriage of
a unit to any wheel which already reads ¢ 9”
requires the unit to be carried to the next

If five of the wheels be set on
““9” and one be added to the first one, the

carry-teeth will act consecutively and leave
the carried unit to the sixth wheel. During
the next motion of the adding-carriage 64 to
the rear the set of cauy-teebh 130 will be ro-
tated back, as before; but as the wheels are
then held down out of their reach they will
not operate on them.
strike the incline 137 and be returned to its
starting position. If when the carry-teeth
are moving forward the carry-lever has not
been thrown up, the wing on the carry-lever
will pass under the shoulder 138 on the carry-
tooth and that tooth will not be thrown over
between the teeth of the next wheel. Imme-
diately after the carry-tooth has been swung
over between the teeth of the next wheel the
edge 134 of the piece 129 will strike the horn
135 and throw the lever 51 back into its work-
ing position, ready for another operation.
Therefore the setting of a number of the set-
ting-pins 82 and the moving of the pin 145 at

| ““1” to the pin 148 at *“0” when the adding-

carriage 64 is in its positive position will add

the number set up by the pins 82 to the num-

ber then standing on the numeral-wheels 44,

| The Indicator-wheel 58 will be rotated one

tooth in the manner before deseribed and will
read “1” at the right-hand figure of the in-
dicator-wheel that is opposue the indicator-
pawl 108.

To subtract the number set up by the pins,
the operation is precisely as described for ad-
dition, but with the adding-carriage set over
into its negative position, so that the number

Each carry-tooth will

75

30

Q0

935

100

added 18 the complement of the number set

up. Asthetwoleader-racks 90are seton*¢9,”
there will be seven numeral-wheels 44 acted
on, and as there are but six carry-teeth 130

there is none to act on the eighth wheel, and

the tens will not be carried to that wheel, so
that the subtraction is complete. The indi-
cator-wheel 58 will be acted on as before, but
will be rotated in the reverse direction, so as
to cancel the indicator-number shown by the
addition, or if there has been no previous ad-
dition it Wlu show ““1” by the left-hand or
negative numerals. If a number is set up
by the pins and one positiv_e motion made and
then one negative motion made, the two mo-
tions will balance and thenumeral-wheels and
indicator-wheels be left as they were before
either motion, the subtraction being exact.
This oper ation of addition or that of su_b_tl ac-
tion can take place with the numeral-carriage

‘in elther one of its six positions, so that the

number can be added to or subtracted from
the number on the numeral-wheels in six dif-

ferent decimal positions at will.

Multiplication is simply repeated addition.
T'he number is set up as before for addition;
but the pin 145 that is opposite a figure of

the multiplier is to be brought around to the

stopping-pin 148. Thus 1f the pin that is

opposite ‘“7” on the dial 144 is brought to the
St0ppmfr-pm 148 the number Set up by the
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pins 82 will be added seven times in succes- |

ston to the number already on the numeral-
wheels 44, and the indicator-wheel 58 will
show ‘7.7 Tomultiply by a multiplier hav-
1Ing two ormore figures, each figure is used by
itself and in its proper decimal place. Thus
to multiply the multiplicand by 147 ” the
multiplier *“7” is first nused, then the numenral-
carriage 6 is shifted one decimal place to the
right In Ifig. 1, then the multiplier ““4” is
used, then the numeral-carriage shifted one
more place to the right, and then the multi-
plier 17 is used, the numeral-wheels 44
showing the product and the indicator-wheels
d53 showing the multiplier.  If duringthe op-
cration of multiplication a mistake is made
and the wrong multiplier used, the indicator
58 will show the mistake, and it may be cor-
rected by setting the adding-earriage 64 to
the negative ]}051L1011 and using the mulbi-
plier thsut 18 necessary to bring the indicator
to the right number.

Division isrepeated subtraction. The divi-
dend isset up on the numeral-wheels 44, pref-
erably by first setting it by the setting-pins
52 and transferring to the numeral-w ‘heels,
and then, with the adding -carriage in the
negative pomhon the %peed Wheel 145 1s ro-

med or preferably the erank-wheel 25 is ro-
ated direetly and slowly by the crank 72 un-
1il it is seen that the divisor has been sub-
tracted from the opposite dividend so many
times that the latter is smaller than it; when
thenumeral-carriage 6 is shifted one decmml
place to the left and tho operation repeated.
The quotient will be shown by the indicator-
wheels 58 reading the left-hand or negative
figures. The better way is to judge the (110~
tiont- figure and then use that number on the
speed- wheel.  An easler method is to turn
without watehing or judgine until it is seen
that the numeral-wheel 4£ opposite the far-

ther leader-rack Y0 reads *“9.” Then one posi-
tive turn will correct the error and show the
true quotient-figure. It will be seen that if
the farther leader-raclk 90 be set at ““0” in-
stead of at **9” the quotient-fieure will be
counted up on the numeral-wheel 44 that is
opposite that rack and that the increasing
quotient will take the place of the decrecasing
dividend. As the indicator 58 is not essen-
tial to multiplication, and as the quotient in
division may be thus counted on the numeral-
wheels, the indicator-wheels may be dispensed
wilh altomther Again, the negative racks
79 nmybe dispensed with, for the divisor may
be set up by setting the pins 82 to the com-
plement of the (11\51501‘, and that operation
will be assisted by a second set of numerals
by the side of each slot 83, each numeral he-
ing the complement of the numeral of the
regular set. It 1s also seen that the speed-
\?]1001 143 18 merely an assistance, for the ma-

chine may be operated by the erank- -pin 72

alono.  Again, the numeral-carriage ¢ may
bo shifted from side o side of Lh{} machine

justment of the latter, substantially

605,288

ing it, thus dispensing with the handle 14

and special shiftingapparatus.  Further, the
cap 91 isnot a necessity, for the ping 82 111*‘13‘

be set to the setting-numerals 113 sight alone.
The spring 31 and ..m justing deviee is merely
an accessory that may be dispensed with.
By leaving off all of these accessorics a very
much simpler machine may be made, and it
will be reasonably eflicient and have every-
thing that is necessary to perform the desired
operations.

The principle of the mechanism is not con-
fined to the precise forms adopted to carvry it
out, but may be necarly as well applicd in
other ways. 1 prefer to oscillate the seb of
numeral-wheels vertically; bub they may be
moved laterally to separate them Imm tho
raclks. Iprefertooperate the nameral-wheels,
but could oscillate the adding-carriage and
racks instead. I prefer to add while the ear-
riage 18 going backward, but could start the
carviage at the rear end of its stroke and add
while moving 1t forward. 'The carry-tooth
return-inclines are placed on the numeral-
carriage; butthey can casily be placed on the
main frame of the machine. Thoe carry-shatt
is made to oscillate beeause that motion is
the easiest to obtain: but it conld receive a
continuonus rotary motion with the same re-
sulb. I prefer to use adding -gecars in the
form of straight racks; but ecircularsegments
could c casily b made to serve Instead. I pre-
fertoreciprocate the adding-gears; but il they
were of the form of ecireular segments they
could receive a continuous rotary motion.
All previous caleuiating-machines known to
me have depended for a variable addition
either on an adding-wheel with a variable
number of loose and *"Ld]usat.mbl{, teeth on aset
of several separate adding-gears with vary-
ing numbers of teeth oron avariable motion
of an adding-gear with an invariable numbeoer
of teeth. "T'heleading idea of the adding mo-
tion of this machinoe _1~:-, that there are a sob of
adding-gears which are adjustable in position
with respect to each other and are locked in
adjusted position and then moved asa whole
and all at the same speed with respect to a
set of numeral-wheels, the numeral-wheels
being putinto meshing position with the add-
ing -w11(,£,15 at a fixed pomt of the motion
and put out of that position at another fixed
point, and there are many ways in which the
details of this mechanism may be changed
without altering this principle in the least.

I elaim—

1. The combination in a ecaleulating-ma-
chine, of a scries of toothed numeral-wheels,
a serics of corresponding toothed mhhnﬂ—
gears 111(1@1)011{1011“3? fid]m:,mhle L{*]{tm"ﬂh Lo

and
nmehmu%m t0 move the SCries ()E {Ld_dm ;;.; gmwﬂ
in unison throughout a fixed distance, where-
by each numeral-wheel will be operated by its
adding-gear an amount determined by the ad-
ns 1lo-

by taking hold of it with the hand and mov- | seribed.
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2. The combination in a caleculating-ma- |

chine, of a series of toothed numeral-wheels,
a series of corresponding toothed adding-
gears independently adjustable relatively to
their corresponding numeral-wheels, a lock-
ing device to lock said adding-gears in ad-
justed position, and mechanism to move the
series of adding-gears in unison throughout
a fixed distance, the locking deviee retmmnﬂ‘

sald gears in fixed position 1elat1vely to emh

other during sueh movemen‘r substantially
a8 descmbed

3. The combination in a calculating-ma-

chine of a series of toothed numeral-wheels,
a corresponding series of adjustable toothed
adding-gears, mechanism to move the series
of adding-gears as a whole through a limited
fixed distance with respect to the series of nu-
meral-wheels from an original position, and
mechanism to disengage the gears and the
numeral-wheels at a definite point of the
movement and to maintain them disengaged
during the return of the gears to their origi-
nal position, substantially as described.

4. The combination in a caleulating-ma-
chine, of a series of toothed numeral-wheels,
Tears
idependently adjustable relative to their
corresponding numeral-wheels, means to re-
ciprocate the series of addin n*-fre.:u‘s in unison

through a fixed distance, wher eby each nu-

meml—-wheel will be opemted in accordance
with the adjusted position of its correspond-
ing gear, mechanism to disengage the wheels
and gears at a definifte point in the movement,
and 130 maintain them disengaged during the
return of the gears to 01'1ﬂma,1 poswlon, and
connections between the dlsen oaging mech-

“anism and the means for 1eelproea,t1nn the
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series of gears to automatically operate said

Illeclmmsm Sub%tfmtmlly as described.

The eombmatlon in a caleulating-ma-
0111110 oi a series of toothed numeral- W]]LG]S,
a corresponding series of adjustable toothed

adding-gears, and mechanism to give the se-

ries of adding-gears a reciprocating motion
as a whole through a limited fixed distance
with respect to the series of numeral-wheels,
whereby each adding-gear acts upon the cor-
responding numeral- “wheels and returns to its
original position, substantially as described.

6. The combination in a calculating-ma-
chine, of a series of adding-gears, a series of
numeml wheels to be eng .ﬂ,ﬂ*ed and driven by
the adding-gears, actu%tmfr mechanism to
move the series of addmmwears in unison
throughout the whole of a hxed distance with
1*espe(3t to the numeral-wheels, and disengag-
ing means controlled by said actuating mech-
anism to disengage the wheels and gears when
the latter have reached and are stationary at

the end of their operative %131‘01{9,substantmﬂy

as deseribed.

7. The combination in a ea,leulatmn -ma-

chine, of a series of numeral-wheels, a series
of independently—adj ustable adding-gears,

means to lock them in adjusted position, and

a crank and connecting mechanism fo give

the series of locked adding-gears a recipro-

cating motion in unison throughout a fixed
distance with respect to the series of numeral-
wheels, and mechanism to disengage the
wheels and gears at the end of the reciproca-
tion, whereby the adding-gears act apon the
numeml wheels, are dmen gaged therefrom
while stationary, and ﬁnally are returned to
their original position, substantially as de-
scribed.

8. The combination in a calculating- ma-
chine, of a series of numeral-wheels, a series
of independentl y-adjustable straight-adding
rack-gears, means to lock said gears in ad-
justed position, and mechanism to give one
of the series a reciprocating motion in uni-
son throughout a fixed distance with respect
to the other series, substantially as deseribed.

. The combination in a calculating-ma-
chine, of a series of toothed numeral-wheels,
a series of corresponding toothed adding-
gears independently adjustable relatively to
their numeral-wheels, means to lock said

gears in adjusted position, and mechanism

130 move one of said series through a fixed dis-
tance relatively to and to coopemte with.the
other series, whereby éach of the numeral-
wheels will be operated by and to an extent
depending upon the adjustment of its corre-
sponding adding-gear, substantially as de-
scribed. |

10. The combination in a calculating-ma-
chine of a series of numeral-wheels, a sliding
and oscillating numeral-carriage, an adding-
carriage, a crank, and a cam and connecting
mechanism, whereby the adding-carriage is
given a reciprocating motion, and the nu-
meral-carriage an oscillating motion, sub-
stantially as described.

11. The combination in a calculating-mas-
chine of a series of numeral-wheels, two se-
ries of adding devices, each member of one
series being geared to the corresponding mem-

ber of the other series, in pairs, and being ad-
justable in position with respect to the nu-

meral-wheels, whereby the adjustable mem-

‘ber when being adjusted moves the ofher

member in the contrm'y direction, substan-
tially as deseribed.
12. The combination in a caJl(,ulatmf‘f-ma-

chine of a series of numerai-wheels, two se-

ries of adding devices and connecting mech-
anism between the two series, whereby when

one series 1s adjusted to represent any num-

berthe other is automatically adjusted torep-

resent the arithmetical complement of that
number, substantially as deseribed.

13. The combination in-a calculating-ma-
chine of a series of numeral- wheels, a series

of positive adding-gears and a series of nega-

tive adding-gears, and a train of gears con-

necting each positive adding-gear with a cor-
gear, whereby.

respondinﬂ' negative ::dein
when either pomtwe addmmwear is adjusted
the corresponding neﬂatwe addm -gear 18

| adjusted a like distance in the opposite di-
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substantially as deseribed.

14. The combination in a calculating-ina-
chineof theadding-carriagecarryinga double
series of positive and 11(}gmwe .:1dd1_1_1g de-
vices, the series of numeral-wheels and mech-
anism to shift the adding-carriage with re-
spect to the numeral-carriage to bring either
series of adding devices into working posi-
tion, substantially as deseribed.

15. The combination In a calculating-ma-
chine of a positive rack and a negative rack

ecach provided with teeth on its edge, a gear
meshing with the positive raclk, and a gear
meshing with that gear and in engagement
with the teeth of the negative rack, whereby
the tworacks are simultaneously moved in op-
posite directions, substantially as described.

16. The combination in a calculating-ma-
chine of the indicator-wheels 5S on the later-
ally - adjustable indieator-bar 356, the fixed
post 40 holding the indicator-bar, the osecil-
lating numeral-carriage 6 and means for lat-
crally adjusting it, and the arms 58 attached
to the numeral-carriage and to the indicator-
bar, substantially as described.

17. The combination in a caleculating-ma-
chine of the reciprocating adding-carriage 64,
the link 119, the lever 122, the oear 1‘3'6 ELL-
tached to the lever 19 2, the mrry-shaft 128
and the gear 127 on the carry-shaft and run-
ning in the gear 126, whereby the carry-shaft
1s oscillated in unison with the reeiprocation
of the adding-carriage, substantially as de-
seribed.

18. The combination in a calculating-ma-
chine of the cam-wheel 25, the fmme 5 the
lever 21, pivoted upon the frame. 3, the later-
ally-adjustable numeral-carriage 6, the ounide-
rod 10 upon the numeral-carriage and the
link 29 sliding upon the guide- vod and at-
tached to the 1(}“{"61 ,mb%mmmuy as (lesceribed.

19. The combination in a calculating-ma-
chine of the frame 3, the lever 21 pivoted
upon the frame 3, mechanism to oscillate the
lever the numeral-carriage 6, and means for
laterally adjusting 1t with respect to the le-
ver, substantially as deseribed.

The combination in a caleulating-ma-
chine of the driving-shaft 26, the ratchet-
wheel 25 having a single tooth 74 and one or
more 110](111‘1f‘-'—teet]1 at a distance from the
tooth 74, an d the detent 73, whereby reverse
motion of the driving-shaft is permitted only
near the single tooth, substantially as de-
seribed. |

21, The combination in a calculating-ma-
chine, of a toothed adding-gear, and a setting-
pin attached thereto and adjustable in a set-

notched in a predetermined manner at points
between the ends of the slot, the notches to
be entered by the setting-pin, substantially
as desecribed.

22. The combination in a caleulating-ma-

chine of the setting-pin 82, the %ethn -slot |

ting-slot, the opposite walls of the slot being

605,288

3, the pin 92, and the shoulder 93, substan-
tially as deseribed.

2o. The combination In a caleulating-ma-
chine, of a series of numeral- wieels, a slid-
1115_:; mld oscillating numerval-carriage, an add-
Ing-carriage, z‘md means to reciproecate the
addin o-carriage and to osciliate the numeral-
carriage, substantially as desceribed.

24. The combination in a caleulating-ma-
chine of the adding-gear 75, the WLHMH—-]HH

‘l-nq,' lulu}
(Y

8" %ettinw plﬂte ol hfwmﬁ, : .510t 50, mui 50 f

om* Wh{bmby tho pn%wmn of the 1‘1111 n le
slot is shown upon the index-wheel, substan-
Lmlly as deseribed.

5. The combination in a calculatine-ma-
chme of anadding-carriage, a Serics of toothed
adding-gears carried by thecarrviage and sepa-
rately adjustable 1n position upon it, a cor-
recting-bar and mechanism foreing it into
the teeth of the adding-gears, whoereby the
correcting-bar corrects any error of less than
half a tooth 1n the position of the adding-

gears, substantiaily as deseribed.

26. The combination in a caleulating-ma-
chine of an adding-carriage means for recip-
rocating the adding-carrviage, a toothed add-
ing-gear carried by theadding-carriage, a de-
vice locking the adding-gear to the adding-
carriage :zmd releasable by the momentunt of
the adding-gear, and a checking-weight oper-
ating upon the locking device and opposing
its momuﬂsmn 130 ﬂmt U'f the &dding—qc ar,
1L061f 11 Lhe &d(hllfj cmrmge b; mﬁ oW 110-
mentuin 18 overcome by the momentum of
thelockingdevice, subsbtantially as described.

27. The combination in a caleulating-na-
chine of the toothed adding-gear 78, the Tock-
ing-bar 102, and the momentuim- checlk 105,
substantially as desecribed.

28. The combination in a caleulating-ma-
chine of an adding-carriage, aseries of toothed
adding-gears carried by the adding-carrviage

| and separately adjustable in position upon it,

mechanism to move the adding-carriage from

a fixed position and return it to that position

again, and deviees locking all tho toothed
adding-gears in thelr adjusted positionswhen
the adding-carriage moves from thoe said fixed
position and Ielwsiz'lg them when 16 returns
to that position again, substantially as de-
seribed.

29. The combination in a calculating-ma-
chineof an adding-carriage, aseviesol to othed

gears carried by the carriage and separvately

adjustable in position upon it, inechanism 1o
move the adding-carriage from a fixed posi-
tion and to 1etm n it to that position again, i
locking-bar engaging in the teeth of all the
&ddlng gears, and devices engaging the lock-
ing-bar and adding-gears when the carriage

~moves from the said f{ixed position and re-

leasing them when it returns to that position,
substantially as described.
- 30. The combination in a calenlating-ma-
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chine of the reciprocating &ddmﬂ*-cm‘r 1age 64,
thetoothed adding-gears 78, the loekuwv b‘.u*
102, the swinging locking-lever 102', and the
uide 107 , substantially as described.

31. The combm&twn in a calculating-ma-
chine of the reciprocating a,ddmn-earrmn*e 64,
the toothed adding-gears 78, theloekmn‘v bar
102, the swinging lockmn'-lever 102, the lock-
ing-guide 107 : and the l‘GleﬂSIIIF-WGIWht 104,
substantially as described.

22. The combination in a ealeulatmw -ma-
chine of the shifting handle 14, the numeral-
carriage 0, meehamsm eonnectmﬂ' the shift-

ing hmldle with the numeral-carriage, and

the indicating-pins 19 placed close to the path
of motion of the shifting handle 14, whereby
the position of the numem,l -carriage 1s 1ndi-

cated by the p051t1011 of the shlftmn* handle

with respect to the pins, substautlally as de-
scribed. |

33. The eombmatwn in a e&lculatmﬂ' -ma-

chine of the shifting handle 14 at the front of
the machine, the lever 16 at the back of the
machine, the rock - shaft 15 connecting the
shifting handle and the lever, the numeral-

carriage 6, and the link 17 connecting the le-

ver and the numeml -carriage, substantmlly
as cesceribed.

34. The combination in a caleulating-ma-

chine of an operating-shaft one 1‘0‘5&131011 of
which causes the machine to perform one op-

eration of addition, a speed-wheel having sev- |

eral equidistant driving-handles, a traln of
gears connecting the speed-wheel and operat-
mmshfuft and hawnﬂ* y velocity ratio equal to
the number of said drwm g-handles, whereby

the rotation of the speed wheel by moving |

any one of the seveml driving-handles from
1ts position to a fixed posmon causes the ma-
chine to perform a definite number of opera-
tions of addition, substantially as described.
5. The eombination in & caleculating-ma-
chine of an operating-shaft one rotation of
which causes the machine to perform one Op-
eration of addition, aspeed-wheel havingnine
driving-handles, a train of gears connectmn
the speed-wheel and the operatnw-shaft and
having & velocity ratio of nine to one, where-
by the rotation of the speed-wheel by moving
any handle from 1its position to a fixed posi-
tion causes the machine to perform from one
to nine operations of addition according tothe
handle moved, substantially as desecribed.
50. The combination in a calculating-ma-

chine of a spoed-wheel having seveml han-
dles, and a fixed and f{

deseribed.

37. The combination in a Galculatmu*-ma-
chine of a series of numeral-wheels, &ch nu-
meral-wheel having a carrying-pin upon it, a
series of carryin n*—-leversj a wing upon the side
of each carrying-lever, a series of helically-
arranged carrying-teeth, a series of carrying-
lever returners, and a series of carrying-tooth
returners, whereby when a carrying-lever has
been moved by a carrying-pin a carrying-

igured (11&1 indicating
the position of the h andles substantially as

tooth will be thrown between the teeth of the
next numeral-wheel for the purpose of carry-
ing the tens, substantially as deseribed.

38 The combination in a caleulating-ma-
chine.of a series of numeral-wheels, a series
of oscillating carrying-teeth and mechanism
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for 0801[1&131]’]0‘ the two series with respect to

each other, Whereby the numeral-wheels are

in Workmg position with the carrying- teeth

during the oseillation of the latter in one di-
rectlon but are all removed from working po-
sition dullﬂﬂ" their return oscillation, Sub_-
stantially as descrlbed

39. The combination in a caleculating-ma-

chine of a series of reciprocating adding-gears,
a series of oscillating numeral-wheels, and a

‘series of oscillating carry-teeth, whereby the
numeral-wheels are in working position with

the adding-gears during their motion in one
direction and are put into working position
with the carry-teeth during the return motion
of the said gears, substantially as described.

40. The combination in ‘a calculating-ma-
chine of a series of adding-gears and an add-
ing-carriage, means for adjusting and means
for locking the adding-gears in adjusted po-

75
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go

sition 1n the addlnn‘-carr iage, a series of nu-

meral-wh eels, mechamsm to move theaddine-

95

carriage with 1"@8pect to the series of numeml- |

wheels, and mechanism to move the series of
numeral-wheels into position to mesh with the
series of adding-gears and to remove them
from thatposition at

gears and numeral-wheels are in meshing po-
sition during a limited and fixed part of the
motion of the adding-carriage, and the add-
ing-rack is in actual mesh with the numeral-
wheel during an adjusted and limited part of
that motion, substantially as deseribed.

41. The combination in a calculating-ma-
chine of a series of adding-racks and an add-
ing-carriage, means for adjusting and means

fixed pointsin themotion
of the adding-carriage, whereby the adding-
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for locking the adding-gears in adjusted po-

sition in the adding-carriage, a series of nu-
meral-wheels, mechamsm to give the adding-
carriage a 1"601{)1‘00&1311]@ motmn with resIJeet
to the series of numeral-wheels through a lim-
ited and fixed distance, and 1116(3]1&]1181‘[1 to

‘move the series of numeral-wheels into posi-

tion to mesh with the adding-racks and to re-
move them from that ]_JOSlthll at fixed points
in the motion of the adding-carriage whereby
the adding-gears and 1_1'umeml-wheels are in
meshing position during a limited and fixed
part of the reciprocating motion of the adding-
carriage, and the adding-rack 1s in a,ctual
mesh with the numer&l—wheel during an ad-

justable and limited portion of that motion,

substantially as described.

42. The combination in a calculating-ma-
chine of the shaft 45 rotatable in bearings in
the numeral-carriage 6, the zero-setting crank
55 and the detent 86 by which the shatft and
crank are fixed to the numeral-carriage, the
series of numeral-wheels 44 on the shaft 45,
the carrying-ping 50 on the numeral-wheels,
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10) | 505,288

and the series of carrying-levers 51 yielding | chine of an oscillating numeral-carriage lat-
to the motion of the numeral-wheels upon the | erally adjustable in guides, an index-bar sepa-
shaft in one direction and holding against | rate from the numeral-carringe and Iaterally 13
their motion in the other direction, whereby | adjustable in guides, and mechanism con
5 the carrying-levers strike the earrying-pins | necting the numeral-carriage and the index-
and hold the numeral-wheels when the shaft | bar, whereby the numeral-carriage and the
1s turned by means of the zero-setting erank, | index-bar receive a simultancous lateral ad-
and the wheels are set to zero by means of | justment, substantially as deseribed.

the same carrying-levers and carrying-pins HO. B, GRANT.
ro that act in the operation of the carriage of Witnesses:
tons, substantially as deseribed. VESTA . BAYLEY,

43. The ecombination in a caleulating-ma- IWOBERT . MOAKLETY.
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