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PATENT OFFICE.

WILLIAM W. HOPKINS, OF ST; LOUIS, MISSOURI, ASSIGNOR TO TIHE STANDARD
ADDING MACHINE COMPANY, OF SAME PLACE.

ADDING, SUBTR'ACTING, AND RECORDING MACHINE.

. SPECIFIGATION forming paxt of Letters Patent No, 517,383, dated March 27, 1894,
. Application filed October 4, 1892, Herial Ko, 447,866, (Ho model.)

To all whomwv t& moy concermn:
Be it known that I, Winrram W, HOPKINS,
& citizen of the United States, residing in the
city of 8t. Louis and Stale of Missonri, have
5 invented. a certain new and useful Adding,
Subtracting, and Recording Machine,of which
the following ‘is such & full, clear, and exact
deseription as will enable any one skilied in
the art to whieh it appertains to make and
usge the same, reference being had to the ac-
companying drawings, forming part of this
specification,

10

Olass of adding machines to which the in-

" vention relates.

My invention relates more especially to
that class of adding machines which are suit-
ably controlled by keys, and more particu-
20 larly appertains te an adding machine in
automatically from order to order as the num-
bered keys are operated. The first instance
of such a machine is exemplified in United
States Letters Pateut granted to Alhert C.
Ludlum on June 12,1888, No, 384,373, and Re-
issue No.11,147 of said patent granted to said
Ludlum on March 38,1801, Many features of
the present invention are applicable to add-
ing, subtracting, and recording machines gen-
erally.

.25
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Objects of the invention.

One object of my invention is fo constrnot
a commercial adding machine, which shall
bave the leasi possible number of keys, so as
not to confuse the mind, and to lessen the
liability of making mistakes in using such
machine, In the key-operated adding msa-
chines now on the market (that is now in
commercial use and with which I am famil-
iar),a great multiplicity of keys are required,
a set of digit keys for each numerical order
being employed. ‘Where there are many nu-
merical orders the number of keys necessarily
becomes very great, ranging from eighty-one
to ninety keys to meet ordinary commercial
requirements.

Another object of my invention is to make
the key-resistance as light as possible, and to
so-¢onstruct an adding machine in which the

_key resistance will be uniform and the de-

35

40

45

which a carriage, or traveling member, moves

pression of the keys the same for one key as
for another.
Another object of my invention is to sim-

plify and improve the mechanical construe- 55

tion of adding machines, and to male them
more durable, requiring less adjustment and
repairing than iachines of this character
generally demand; also to render such ma-

chines loss liable to get ont of order and make 6o -

mistales, and enabling them to stand hard
commercial usage suceesstully, and af the
same time to be rapid in action,

Still another object of my invention is to
print the numbers added or subtracted, and 65
the sum or difference thereof; also to print
the same in such 2 manner as to be readily
visible to the operator, the numbers being
printed upen a bulletin sheet preferably
standing in front of the machine, and directly
opposite the operator, and recorded on that
side of the bulletin sheet facing the operator.

A farther object of my invention is to con-
struct a machine which will both add and
subtract, and in which corrections can be 75
made in the work performed by the machine
by subtracting the amount accidentally add-
od, and then adding the correct amount af-
terward.

Another object of my invention is to con- 8o
struct an adding machine in which over-ro-
tation of theregistering or adding mechanism
is prevented, and mistakes guarded against,
and for this purpose I construet a carrying
mechanism, which is brought into operatien 85
after the number has been added, and by a
deliberate movement, 8o as to move the reg-
istering or adding mechanism but one tooth
in carrying.

70

8till another object of my invention is to go -

construet a carrying mechanism which will
operate hoth for adding and subtracting.

A further object of my invention is to pro-
vide means, whereby the machine may be ad-
justed to commence at the begimning, left o5
hand, or highest order of numbers in adding
or subtraeting, instead of beginning at the
units or right-hand end of numbers,

Another objeet of my invention-is to con-
gtruet an adding machine in which the work roo
is performed by a motor and in which the
keys liberate and control mechanism for gov-
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erning the motor, but do not by preference
themselves, perform the work of operating the
registering and earrying mechanism,whereby,
among other things, theobject of making the
key resistanee uniform, as stated above, is
secured, :

Another object of my invention is to store
power for the motor by a handle manually
operated, which handie may also bring the
eatriage or traveling member, to its starting
point when operated, and may also feed the
paper for reeording or printing the next num-
ber, effect the carrying, and feed the ink-
ribbon.

A further objectof my invention is to pro-
vide a means for bringing the mechanism for
printing and recording the numbers regis-
tered, to zero, and their starting point, after
each number has been added, apd which
means may be controlled by the manually-
operated handle referred to above.

A still frrther object of my invention is to
provide a weans for bringing the adding-
wheels 10 zero after the taking of anysum or
difference, and when another series of nowm-
bers are to be added, and which means may
be operated also by the handle aforesaid whon
said meana is suitably brought into requisi-

“tion by addivional devices also operated at
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Aunother objdet of my invention is to pro-
vide means for positively loeking each of the
printing and adding wheels when the same
is not in active operation.

A further object of my {nvention is to posi-
tively gear the motor tothe adding and print-
ing mechanism in sucha manner thatagiven
movenent of the motor will produce a cer-
tain given movementof the printing and add-
ing mechanism, thereby insuring positive pre-
deternined movement of the parts, and re-
cording the exact number registered by the
machine,

I'he invention has many other objects in
view, too nnmerous to mention, and which
will be apparent from the construction to be
heveinafter set forth in detail, and seme of
which Iatter-mentionedobjects wiil be pointed
out herveinaftey,

General plan of machine.

I will Arstset forth generally my invention,
and the general plan of my machine, and wili
1heh deseribe in full the Qetalls thereof, in
order to have the invention more readily un-
derstood, and to advise one beforehand what
the weneral characteristies of my machine are.
The machine has preferably ouly ten Lkeys
corresponding to the digits 0,1, 2, 3,4,5,6, 7,
8, 0. These keys, when depressed, uniock a
mator, and o gOVernan escapement mechan-
ism, that the motor iz permitted to rotate and
reviolve the registering wheels exautly pro-
portional to the ey depressed, On one side
of the machine, say the right-hand side, is a
saries of type-wheels, which, for purposes of
convenience, I will designate hereinafter as

the printing wheels, inasmuch as their only
function is to print the numbers which are
registered by the machine, and eaused to be
so registered by the operation of the keys.
These wheels areloosely mounied orjournaled
upon, preferably, a horizontal shaft, and cor-
regpond in number to the nuwber of numeri-
eal orders the machine has. Upon the other
side, say the left-hand side of the machine,
is a corresponding set of wheels, but which
may be greater in nawmber than the printing
wheels, Theyaresimilarly arranged, and are
preferably,also loosely mounted or journaled
upon the same shaft. The latter-mentioned
wheels work in conjunction with the carry-
ing mechanism, and are provided with type
to print or indieate the sum of or the differ-
ence between the numbers registered by the
machine. Their ehief funetion being to reg-
ister the result, that is to indicate the result
principally of addition or of subtraction, I,
for purposes of eonvenience, will hereinafter
refer to them as the registering or adding
wheels.

Both the adding and printing wheels may
be geared respectively to a corresponding
number of idie wheels loosely mounted or
journaled upon a parallel shafi. Ioto the
teeth of any corresponding two idle wheels
of thesame numerical order of both the print-
ing and adding wheels, may take respectively
two gear wheels eapable of axial movement,
and rotated by the motor.
tioned gear wheels are preferably connected
together, and earried by a shaft and moved
axially by a carriage, which, preferably after
each key is operated, travels along step by
step from order to order, heing in engage-
ment with preferably first and terning, the
units idle wheel of both the printing and add-
ing wheels, and then progressing step-hy-
step tothe other numerical orders of both the
printing and adding wheels, and tarning
said wheels to an extent proportionate tothe
key depressed each time. As the earriage
preceeds from order to order and the keysare
depressed, the printing and adding wheels are
unlocked in the order in which the axially.
moving gear wheelsare, and are antomatically
loeked as the carriage leaves any numerical
orderand proceedsto the next. Astheadding
wheels in the different orders are rotated, said
adding wheels preferably, suitalbly pesition
the carrying mechanism so0 a3 to carry when
required. Eachnamber registered and added

by the machine is reeorded by the printing.

wheels upon a steip of paper which is, D

preference, arranged in front of the printing
wheels bearing the type, =0 as to be belore
and readily visible by the vperator and form a
bullsetin sheet, the printing platon and impres-

sion-taking devices being iu turn arranged in

front of the paper, but not in such a manner
as to obseuare or eover the, nummber printed
eachtime. !
paper is preferably fed for the next number,

and the carriage moved to its starting point..

These last-men--

After each number is printed, the.

o
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-After the sum or difference is registered by

the machine, the numbers upon the adding
wheels may be printed below the column of

figures, by observing thenumbers upon suech ',

wheels, and striking keys to correspond with
the digits of said nnmbers, or the paper and
impression-taking devices may be shified to
the other side of the machine and thé num-
bers registered by the adding wheels printed
direct from. said adding wheels by striking

. the zero key, or in anyother suitable manner.

5

20

After any given number ig registered, and
it is desired to add or subiract another num-
ber, the printing wheels are brought to zero
by suitable connections, Mechanism must
also be provided, of course, to bring the add-
ing wheels to zero, after any addition orsub-
traction is made, and it is desired to eom-
mence anew npon another matheimatical cal-
culation. : : :

Any means or kind of a motor may be used

. to rotate the printing and adding wheels,

25

3C

35

sueh, for the latter instance, a3 a motor op-
erated by any motive powersupplied thersto.
Soeh a motor may be a mechanical motor
wound by hand at suitable intervals when
run down, or a motor may be used which will
have power stored in it each time a number

is added or sabiracted, by suitably operating

some part or member for this purpose, The

-latter form of motor I prefer, because it ren-

ders the machine self-contained.  Such a lat-
ter-mentioned motor may have power stored
in it by the same handle or device which the
operator operates each time to feed the pa-
per. ~-This same handle may also control the
devices to bring the prinfing wheels to zero
each time, and these eonstructions I have

- preferably adopted in the present machine.

40

45
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This same handle may also bring thecarriage
fo its starting point, and this is another eon-
struction which I have praferably adopted in
the present machine. "The carriage, in being
moved to its starting peint by the handle,
may have power stored in a second motor
which may be governed by.a step-by-step es-

capsment controlled by the keys te impelthe |.

carriage. This motor, for purposes of con-
venience, and to avoid confusion with the
main motor referred to above, I will denomi-
nate the earriage motor, and the eseapement
controlled thereby I will bereinalfter refer to
as the earriage escapement.

Instead of employing a earriage motor and
carriage-escapement mechanism, a mechan-
ism by which the keys themselves propel the
carriage,orstore power for itg propulsion upon
the up-rise of the keys, may be used. The
mechanism for storing power in the motors
from the handle, is so designed as to store
into the motors only the amount of power
which has been expended by the motors, it
being just the amount of power required by
the motors to complete their full complement
of stored enérgy, I prefer alse io have the
pullitig-of the handle effect. the earrying, as
this throws-less work upon the motor and re-.

quires asmaller motor of less power to be used.
The motor merely rotates the printing and
adding wheels of each numerieal order eorre-

sponding to the keys struck, and the said add-

ing wheels position the carrying mechanism
so that it carries and turns the adding wheels,

7o

when the handle is operated, through one "

tooth when it is necessary to earry from any

given order to the next higher, The oper-
ation of automatically unlocking the desired

adding wheel or wheels also takes place when

the handle is pulled and carrying is to be ef-
fected. The main reason for adopting this
construection wherein the handle actuates the
earrying mechanism, is that where the motor
itselt operates the carrying mechanism, or
where thie carrying and all operations are per-
formed when the keys are depressed, there is

liability of the wheels over-rotating or failing

{o properly perform their funetions by reason,
among other things, of lacking time in which
to do the required work. By wmy construction
the carrying iz done by a deliberate move-
ment of the handle, and over - rotation is
guarded against.  In no instancee in my ma-
chine, at the striking of auy key,isa graater

.number than nine ever added, and that only

in the orderin which the machine is working,
and when proper applianees are adopted over-
rotation or liability of the machine to erris

taken away. So also, positive gearing and

cotnections bheing nsed hetween the motor,
its escapement and the printing and adding
machanisms, the machine may be said to be
infallible in its work. The handle may also
perform certain incidental functions which it
is not necessary now to mention.

By merely reversing the direction of rota-
tion of the shaft carrying the axially-moving
gear wheels, the machine may be made to add
ot subtract at pleasure, the motor running
always in the same direction. To effect this
purpose a cluteh is preferably provided, which
may be operajed by a suitable knob termi-
nating upon the outside of the machine con-
veniently for the operator..

The depressing of one.or more of the ten
keys of the machine and the pulling of the
handle by the operator is all that is nesded
to be done to perform addition orsubtraction,
and this may he done with nearly the same
facility and expedition that an ordinary com-

-mereial type-writer can have its keys struck,

the paper fed and the earriage brought to
its starting point after the end of a line is
reached. :

Iu setting forth my invention and my ma-
chine embodying one form thereof, I do not
wish to imply that all of said featores must
be used in a machine in order to embody my
invention, as I am aware that many of the
features of the invention herein, are appli-
cable singly and in various eombinations, to
adding and other machines.

In setting forth specifically the machine
illustrated in wmy drawings, I wish o have it
distinetly understood that I do not confine
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myself to the details of eonstruction set forth,
excepting, however, when the details are
claimed in the claims making a part hereof,
asIam aware that various constructions may
be devised to carry out the principles of my
invention, and that some of the mechanism
herein set forth may be simplified and still
embody my invention.

By the terms “registering machine,” * reg-
istering wheels” and “registering mechan-
ism ” nsed herein, I include and mean any
machine, wheels, or mechanism which ealeu-
late or count numbers.

In making use of the term carriage, herein,
I include any device or mechanism which
moves from order to order, whether the same
reciproeates or not to perform said funetion,
and in mentioning adding wheels I include
any equivalent therefor which will answer
the purpose of indieating calenlalions, and
do not necessarily confine myself to wheels
for this purpose. So too,in referring herein
to printing wheels, I do not .wish to neces-
garily limit my invention fowheels being used
for printing, but inclade an appliance bear-
ing printing characters whether it be a wheel
or other deviee. And by the term handle,
used herein, I include a treadle, koey or de-

- vices which perform the fonetion of said

- AR

v

handie. _
What the invention consists in.
The invention cousists in a novel form of

" variable escapement for the motor which pref-
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erably, operates the printing and adding
mechanism, and in a novel means for eon-
trolling said escapement by the finger keys,
Also in g novel means of gearing the motor
to the printing and adding mechanism, as
well as a novel means for storing power in

the motor proportional to the amount of work |

done, or the power required by the motor,

The invention also consistsin a novel form
of mechanism or escapement for governing
the traveling eartiage, with suitable means
for controlling the same, by the finger keys
whieh govern the operation of the motor upon
the printing or adding meehanism.

The invention further consists in means
for reversing the direetion of the motor 50 as
to change the machine into an adding or sub-
tracting machine at will.

The invention further consists in a means
for recording, in the manner heretofore indi-
cated, the numbers added or subtracted, and
also means for recording the result.

The invention further cousists in & means
for operating such printing mechanism by
means of the escapement controlling the add-
ing mechanism,

The invention further consists in means for
reversing the dirvection of the carriage to be-
gin at either end of & number,

The invention also consisis in a novel car-
rying mechanism, and in means whereby said

mechanism may be made to perform thefune-

517,883

tion of carrying both for addition and sub-
traction.

The invention further consists in means -

for feeding the paper upon which the num-
bers are recorded, which means is operated
by the manually-cortrolled handle by which
power is stored in the motor, for propelling
the adding and printing mechsnism, or the
carriage brought to its starting point.

The invention also consistsin a novel means
for normally locking the printing and adding
wheels, and in means for unlocking said
wheels when the machine is working in any
given order and the keys are operated.

The invention also consists in means for
bringing the carriage to a starting point, pref-
erably operated by the manually-controlied
handle for winding up the motor which im-
pels the printing and adding mechanism.

The inveation further consists in means for

‘bringing the printing wheels to their normal

position each time said handle is palled, and
also in meang for bringing the adding wheels
to zero, the said latter means when properly
positioned, being also operated by the said
handle.

The invention also consistsin novel means
for controlling and reversing the inking rib-
bon for printing.

The invention also eonsists in certain fea-
tures and details of construetion, and in va-
rious combinations of the means, features and
details referred to above,all of which will be
set forthin detail and then partieularly point-
ad out in the claims at the end hereof.

Description of views of the dyawings.

The invention will be best understood by
referring to the accompanying drawings mak-
ing part of thisspecification, and in whieh—

Figurel Sheet 1, is a front elevation of an
adding, subtracting, and reecording machine
made 10 accordance with one form of my in-
vention. Figs. 2 and 3 are detail isometric
views respectively on an enlarged seale, of the
printing hammer and a part of the carriage,
Fig. 4 Sheet 2,isa side slevationof the machine
shown in Fig. 1, a8 seen by looking from the
left-hand side of the machine. Fig. 5isan iso-
metrie view on an enlarged seale, of a detail
showing a part of the printing hammer-con-
trolling mechanism. Fig. 6, Sheet 3, is a side
elevation looking from theother,orright-hand
gide of the wachine, with the side frames
similar {o those shown in Fig. 4 removed to
better show the construction. Fig. 7 is an
isometric view on an enlarged secale, of the
paper-feeding and part of the paper-carriage
mechanism. Fig. 8 is an isometrie view on
an enlarged scale, of a detail illustrating one
of ihe printing ribbon-earrying rollers. Fig.
9, Sheet 4, 1s a rear elevation of the foregoing
machine. Fig. 10 is an isometric view on a
slightly enlarged scale, of part of the escape-
ment mechanisms, and showingalso the print-

ing-hammer conneetion which is operated
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thereby. Fig. 11 is a rear view of details,

illustrating the traveling carriage, the axi-
ally-moving wheels carried thereby, the pro-

pelling shaft for said wheels, and a cluteh

for reversing the direction of rotation of said
shaft. Tig. 12, Sheet 5, is a plan or top view
of said machine with the carrying mechan-

. ism removed. Fig. 13, Sheet 6, is a vertical
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longitudinal cross-sectional view taken on
the plane of line 13—13 of Fig. 1, a little to
the right of the center of the machine, look-
ing from the right-hand side of the machine,
a8 shown by the arrows to the line 13—13 of
Fig. 1. Figs. 14 and 15 are detail views on
an enlarged scale,showing the printing-ham-
mer connection, which is operated by the es-
capement racks shown in Fig. 10, and illus-
trating two different positions of the parts.
¥ig. 16 is a detail view on an enlarged scale,
illustrating one of the idle gear-wheels inter-
mediate the printing and adding wheels and
the motor-driven or axialiy moving wheels,
and showing a device for aligning said wheels
and maintaining them in proper co-incident
radial positions. Figs. 17,18, 19, 20, 21, and
22 are detail views illustrating the carriage
escapement enlarged. Figs. 23 and 24, Sheet
7, are side elevations of the machine, looking
from the left-hand side thereof, and repre-
senting the same with the main side frames
nearest the observer removed, said views rep-
resenting twodifferent positionsof some of the
parts, and Fig, 23 delineating the apparatus

-with the oscillating side frame nearest the

observer, removed to more elearly show the
parts. TFig, 25 Sheet 8,is a sectional plan or
top view tuken considerably below the cen-
ter of the machine, and entirely beneath the
adding and printing mechanism and paper
retl, to elearly illustrate the carriage mech-
anism, the winding mechanism for the motor,
and the key bars. TFig. 26 is an isometric
view illustrating in detail on an enlarged
scale, a partof the carriage mechanism. Fig.
27 Sheet 9, is a vertical longitudinal cross-
sectional view taken on the plane of theline
27—27 of Fig. 1 at-the right-hand side of the
machine, just beyond the printing wheels and
gearing therefor, and looking from the left.
hand side thereof as shown by the arrows to
the line 27—27 of Fig. 1. Fig 28 is an iso-
metrie view on an-enlarged scale, of a device
shown in cross-section in Fig, 16, for align-
ing the idle wheels intermediate the printing
and adding wheels and motor-driving or axi-
ally- moving wheels, to maintain said idle,
printing, and adding wheels in proper coinei-
dent radial positions, the cross-section of gaid
device and its connections being elearly delin-
eated in Fig, 27, Fig.29isan isometricview of
a part of the devices for operating the printing
hammer, said devices and connecting parts be-
ing clearly illustrated by side view in Fig. 27,
and said Fig. 29, ag well as all of the remain-
ing figures of the drawings, being on an en-
larged scale. Fig. 30 is a seciional view of
the printing-ribbon spool at the left-hand side

“tion of rotation to add or subtract.

of themachine. Fig.318heet10,isanisometric
view of the motfor and its gearing. Fig, 32 is

‘an isometric view (with the motor omitted) of

part of the motor gearing shown in Fig. 31,
looking at the same from an opposite point
of view from Fig. 31, both of the latter views
delineating the clutch for reversing the di-
rection of rotation of the driven and driving
shaft to add or subtract at pleasure. Fig.33
is an isometric view of a type-wheel and gear
wheel attached thereto, which may be used
for printing the numbers registered by the
machine. Fig. 84 is a similar view to the
latter, but illustrating a type wheel which
may be used in the adding mechanism fo
print the sum of or difference between num-
bers, and make a dotted line above the same.
Fig. 35 is a view illustrating werk which may
be done on the machine, and showing the
dotted Jine last referred to. Figs. 36 and 37,
Sheet 11, are isometrie views of the knob and
co-operating means for reversing the diree-
Fig. 38
is an isometrie view showing the reversing
mechanism for adding or subtracting at will
in its entirety, and also illustrating in part
the devices for bringing the adding wheels
to zero after asum ordifference is ascertained.
Fig. 39 is an isometrie view of devices for co-
operating to bring the printing wheels to zero
each time the adding or subiracting of a num-
ber is completed and the handle is pulled.
Fig. 40 is an isometric view of the sliding
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sleeve carrying the cams for unloeking the -

type wheel pawls of both the printing and
adding wheels as the keys are operated, it
forming a part of the traveling ecarriage.
Figs. 41 to 46 inclusive are detail views of de-

vices for suitably rotating the idle wheels.

shown in many of said figures, to bring the
printing wheels to zero when required. [Figs.
47 and 48 are isometrie views illnstrating
prineipally part of the printing mechanism.
Fig. 49, Sheet 12, is an isomeirie view illus-
teating details of construection. Figs. 50 to

60 inelusive are detail views of the carrying

mechanism, Figs. 50, 54, 55, 59, and 60 bo-
ing isometrie views, Fig. 56 a plan of the car-
rying mechanism, and the remaining figures
side views, variously illustrating the parts,
and showing some of them in different posi-
tions. _

1 will now proceed to set forth specifieally,
the details of the machine referred to, by ref-
erence to the aceompanying drawings, in
which the same marks of reference indicate
the same parts throughout the several views.

Framing of machine.—Having now refer-

enceto Figs.1,4,6,9,12,13,23,24, 25,and 27,65
is the base plate of the machine npon which
are mounf{ed two upright stationary frames 66 .

and 67. Upouthe rearwardly extended base
of said upright stationary frames 66 and 67
respectively, are mounted frames 63 and 69
swang apon a shaft 70, parallel with and near
the.base plate 65. These fizxed nprights and
oseillating side frames support the mechan-
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ismof the machine, with few exeeptions, The
framing of the machine may be varied to suit
the construetor’s fancy.

Adding and printing wheels and gearing
therefor.—The adding or registering wheels
are represented at the left-hand of the ma-
chine, and are designated by the numeral 71,
(Figs. 1, 12, 23, 24, and 34) and the printing
wheels on the right-hand side of the machine
designated by the nnmeral 72, {Figs. 1, 6, 12,
13, and 33) a space being preferably left be-
tween the adding and printing wheels, and
between said wheels and the side frames. All
of these wheels are loosely mounted or jour-
naled upon a shaft 73, (Figs. 4, 6,12, 13, 23, 24,
27, 88, 49, and 53) whieh is fixed at its endsin
the stationary frames 66 and 67. The adding
or registering wheels are shown more particu-
larly in Fig. 84, Sheet 10, and the printing
wheels in Fig. 33, same sheet. The adding
wheels consist preferably of steel disks, the
peripkeries of which arg provided with type
bearing the digits 0, 1, 2,73, 4,5, 6,7, 8, and 9,
which are, by preference in the present ma-
chine repeated in two series thereon in regu-
lar suceession. The digits may be, however,
suitably engraved upon the periphery of the
steel disks. Detween the digits upon the
adding wheels may bea projeecting lip or ridge
74, the outer surface of which is flush with
the impression surface of the digits upon said
wheel, 8o that when an impression is taken
from a series of such wheels placed side by
side,. a dotted line will be drawn as illustrated
in Fig. 35 above the digits in the number reg-
istered by the adding wheels. The printing
wheels are substantially similar to the add-
ing wheels, except that they are not provided
with any lip or projeetion 74. To both the
adding and printing wheels, on the fiat face
thereof, s preferably secured a spur-wheel
78, which is really a part of said wheels.
Upon a shaft 77, (Figs. 4, 6, 12, 13, 23, 24, 27,
35,49, and 53) in the rear of and parallel with
the shaft 75 heretofore deseribed, is arranged
a series of idle wheels 78, one for sach of the
adding and printing wheels, (shown in detail
in Figs. 41 to 46inclusive, Sheet 11.) "Theso
idle wheels are also loosely mounted or juur-
naled upon the said shaft 77, which is, in turn,
journaled at its ends in the upright station-
ary frames 66 and (7. Eaeh gear wheel 75
secnred to the printing and adding wheels is
locked in position by a pawl 79, (Figs. 1, 6, 13,
23, 24,49, and 53,) all of which pawls for both
the adding and printing wheels, 71 and 7% re-
spectively, are monated upon a fixed shaft 80
(Figs. 4, 6, 13, 23, 24, 27, and 49), the ends of
whieh are sustained by the uprights 66 and
67. These pawls are unlocked at the proper
time by devices and in a manner to be here-
inafter set forth. They hold the type-wheels
71 and 72 and idle-wheels 78 in correspond-
ing co-inetdent radial positions, T'he series
of idle-wheels of both the printing and add-
ing wheels have, therefore, so to speak, @i set
of chanunels traversing them at right-angles
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to their plane, the said channels being formed
by the spaces between the teeth. Astheidle-
wheels are held by the type-wheels and pawls
in proper position, it wiil be seen that the
so-called chaunels or passage-ways through
the idle-wheels, will be unohstructed.

Motor and-gearing with reversing means.—
Parallel with the type-wheel and idle-wheel
shafts 73 and 77, is a shaft 81 journaled at
each end nearthe topof theoscillating frames
68 and 69, This shaft carries a sleeve 82
which is keyed {herete in such a manner as
to allow the sleeve to move longitudinally or
axially thereon, hut not to permit the sleeve
to rotate independently of said shaft (see
Figs. 11 and 13). This sleeve has rigidly
mounted upoen it af each end, gear-wheels 83
and 84 respectively. The whee! 83 is adapt-
ed to mesh into the idle-wheels of the adding
or registering wheels, and the wheel 84 to
mesh into the idle-wheels of the printing
wheels, each of said wheels meshing 1nto the
corresponding idle-wheel of any given nu-
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raerical order of the adding and printing

wheels. The rotating wheels 83 and 84, being
carried by the sliding sleeve $2, move axially,
that ig, in the direction of their axes, as well
asrotate. Tofully identify the wheels 83 and
84 herein, I have therefore referred to them
as axially-moving wheels. The shaft 81 is
driven by the motor heretofore referred to,
by a system of gear wheels shown in detail,
and on an enlarged seale in Figs. 31 and 32,
Sheet 10. Upon the shaft 81 are loosely
monnted or journaled two spur-wheels 85
and 86, aud between the same is a cluteh 87
which may he moved longitudinally on said
shafcand placed in engagement with aerown-
wheel extending from the opposite flat faces
of each of the spur-wheels 85 and 86, and
forming a part of the clatch mechanism.
The clateh proper, while capable of longi-
tudinal movement upon the shaft 81, is not
capable of rotary wotion independently of
said shaft, but rotates with the shaft, where-
a3 the wheels 85 and 86 rotate with theshaft
or not, depending upon whether the cluteh
is placed in engagement with the one or the
other, '

I will (irst deseribe how the spur-wheel 50
is driven from the motor in ono direetion, and
will then set fortls how the spur-wheel 85 is
rotated in the opposite direction by the mo-
tor. The elateh 87 is shown as in engage-
meut with the crown-wheel {Figs. 12, 81, 32,
and 38) on the spur-wheel 6. The spnr-
wheel 85 will then be free to rotate inde-
pendently of the shaft 81, and spur-wheel 38
will rotate with the shaft 81, being affixed
thereto by the eluteh. The spur-wheel 86
meshes intoaspur-wheel 83 fust upon a sleeve
89 carried by a stud 90 extonding from the
oscillating side frame 68. The sleeve 89
which is lovsely mounted or journaled on the
stud 90 carries alse a spur-wheel 91 fast to
said sleeve. Upon this sieeve 89 iz also fixed
a spur-pinion 92, which meshes into a large
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‘spur wheel 93 arranged upon, a collar 94

loosely mounted upon a stud 95. The eollar
94 has fast upon it a spur-pinion wheel 96
which meshes inte 2 large spur-wheel 97 Dbe-
low the apur-wheel 98 before referred to.
The spur-wheel 97 is loosely journaled upon
a shaft 98,0ne endof which is fixedly mount-
ed in the oscillating side frame A8, and the
other end likewise carried in the oscillating
side frame 69. Upoun the shaft 98 is freely
or loosely mounted a drum 99 containing
within its interior a ¢oiled motor spring 100

(Fig. 13) similar to the main spring of aclock

or watch, the inner end of which coiled motor
spring 100 is attached to the shaft 98, and the
outer end thereof to the drum 99. To the
head or end of this drum adjacent to the
spur-wheel 97 is attached a ratchet-wheel 101,
which is, together with the-drum, suitably im-
pelled by the coiled motor spring 100. Fast
to the spur-wheel 97 is a pawl 102 (Fig. 13)
which is adapted to take inio the teeth of
the ratehet-wheel 101, it being kept up to its
worle by a spring 103 (Figs. 6 and 13). This
pawl and ratchet connection is provided to
enable the motor to he wound without rotat-
ing the train of gearing described. Fromihe
previous deseription it will be seen that the
motor rotates the sleeve 39 carrying the spur-
wheels 83 and 91 always in the same diree-
tion, this direetion being indicated by arrows
in the drawings of Figs. 31 and 32, The
spur - wheel 88 rotates the spur-wheel 86,
clutch 87 and shaft 81 in the direction also
indicated by arrows, The spur-whee! 91 car-
ried by the same sleeve 89 to which the spur-

“wheel 83 is affixed, does not mesh directly into

the spur-wheel 85, but first meshes into a
spur-wheel 104 loosely mounted upon a stud
105 extending from the oscillating or movable
side frame 68, which also supports the shaft
81 and the stud 90, sustaining the wheels 88
and 91 ag8 before deseribed. The wheel 104
meshes into the spur-wheel 85, The effect of
interposing this wheel 104 is to drive the
wheel 85 In the opposite direction io the

wheel 86, the direction of rotation of thesaid.

wheel being indicated by arrows in Figs, 31
It will be noted that while the wheel
86 is coupled to the shaft 31 by the eluich
and is being driven by the motor, the wheel
85 is also being driven by the motor through
the instrnmentality of the spur-wheels 91 and
104, but in an opposite direction tothe wheel
%6 and shaft 81 and independently thereof,
because said wheel 85 iz now loosely jour-
naled apon said shaft 81, it not being at pres-
ent eoupled to said shaft. It will he evident
ithat by throwing the eluteh into engagement
with the wheel 85, that the shaft 81 will be
rotated in the opposite direction, and that
the wheel 86 will be rotated as befors, but
will revolveindependently of the shaft 81, it
now being uncoupled from said shaft. As
the shaft 81, which bears the azially-moving
wheels 83 and 84 that drive the printing and

. adding wheels, may be rotated in either di-

rection, it will be evident that said printing
and adding wheels may be made to rotate in
one or the other direction, and thus may be
caused to add or subtract as the case may be.
It wili be noticed that the gearing from the
motor to the adding and printing wheels is
positive gearing throughout, and tkat it the
motor revolves through a given distauce, the
adding and printing wheels will be positively
revolved through a proportional distance. It
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will also be noticed that all the prineipal .

movements of the machine are 1'0ta.ry,.and of-
fected by ordinary gear-wheels, which are
thoroughly reliable, and easily and cheaply
constructed. The idle-wheels 78 may r‘ea]ly
be said to be a part of the adding ov register-
ing and printing wheels in that their only
funetion is to transmit motion tosaid wheels,
I include within my invention and claims
a machine in which the idle-wheels ave dis-
pensed with, and the axially-moving motor-
tmpelled wheels drive directly the adding a_,nd
printing wheels. The adding and printing
wheels would then have theirtype disks (Figs.
33 and 84 Sheet 10) dispensed with, and_the
printing characters placed upon the ends of
the teeth of the spur-wheels 75; or else the
type disks would have to he notehed_ or cut,
to provide channels through the adding and
printing wheels for the axially-moving wheels
to travel through uninterruptedly. .
Many features of my invention are inde-
pendent of the motor and its gearing, and I

‘do not wish to limit my invention necessarily

to a motor being used excepiing, of course,
when a motor is specified in my claims herein,
as the registering and printing may be other-
wise actuafed, say by the keys more or less
directly. Neither do I wish to limit my in-
vention to a reversible motor when a motor
is used therein, as when it is required to have
the machine add only, the reversing means
would natuvally be dispensed with, _
Escapement for motor and key connections
therefor.—The spur-wheel 83 meshes into a
spur-wheel 106 to the rear of the same, which
spur-wheel 106 is fast upon a shaft 107 ex-
tending aeross the back of the machine and
having bearings at each end in the oscillat-
ing or movable side frames 68 and 69, the said
shaft being earried by the same oscillating
frame which supports the shafts and studs
shown in Figs. 81 and 32, Upon this shaft
107 at regular intervals are, preferably, a se-
ries of wheels 108, by preference ten in num-
ber corresponding to the digits or finger keys
of the machine. Trom the construction de-
seribed, it will be noted that the motor drives
tha'shaft 107 at the same time that it drives
the shaft §1, and that it drives said shaft 107
always in the same direction, as indicated by
the arrows in Figs. 31 and 32, Theshaft 107
is the escapement shaft, and the wheels 103 I
wilt hereinafter refer {o as the eseapement
wheels, At the rear of the machine, and piv-

_oted to a bar 109 supported at each end by

off-sets 110 extending rearwardly from sach
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of the oseillating side frames, are a series of
bars or rods 117, corresponding in number to
ihekeys, therebeing one of said bars for each
of the escapement wheels 108. The upright
reds 111 may be pivotally supporied upon the
bar 109 by a single rod 109* (Figs. 13 and 27)
which passes through a slot 109° (Fig, 47) in
the edge of said plate 109, the open or cnter
part of said slot being elosed by a plate 109°
(Figs. 6, 12, 18, and 27) to hold the rod 109"
and the upright vods 111 in place. One of
these bars is shown in detail by isometric
view in Fig. 10, Sheet 4, sea also Figs, 4, G, 9,
13, 23, 24,and 27. They are preferably made
round, but can be of other shape, and each
has ahole 111* (Fig. 10) bored thervethrough
to receive fhe rod 100* before referred to.
Upon each of said bars near the upper end
thereof, is a rack 112, the rear edge of which
takes in a groove 113 channeled in said bar
from about the middle thereof to the apper
end. The racks 112 are held to said bars by
straps 114 and 115 at each end of the racks,
and passing around the bars. At the upper
end of each of the bars is & eollar 116 fixed
thereto, against which the racks way come to
determine the Jimit of excursion of the racks.
The bars 111 are made of different lengths
{(see Figs. 6, 4, and 13), The rack of the bar
corresponding to the nine key being eapable
of nine times the extent of movement of the
rack carried by the bar corresponding to the
one key, and the rack carried by the bar cor-
responding to the eight lkey haviug eight
times the movement of the rack carried by
the bar correspeonding to the one key, and so
oi. These bars 111 may be provided with
other appliances which pertain tothe printing
mechanism, and will not now be described.
The racks carried by the bars 111 are adapted
to be thrown in and out of engagement with
their respective escapement wheels 108, and
are provided with snitable testh to mesh with
the teeth of the wheels 108, The bars at the
lower end may be . provided with a slotted
plate 117 suitably attached thereto. Theslot
in the plates 117 are all similar and consist of
an incline branch which runs into a vertical
part, 115 are the key bars, each carrying at
its inner end, a pin 119 which normally tales
into the ineline part of the slot in said plates,
(Figs. 4, 6, 13, 23, 24, and 27.) The key bars
arve swung near their center upon a shaft 120
supported at each end near the lower part of
the machine in forward extensions from the
stationary side frames 66 and 67. The keys
at their outer ends are each provided with
vertical stems 121 having knobs 122, each
bearing upon the npper face thereof its re-
spective digit or number (Fig.12). Thekeys
and their knohs may terminate in two rows
if desired, orin any other way. Thestems of
the keys pass through two plates 123 and 124
which are carried by upright brackets 125
from the base-plate, which plates serve to
guide the stems of the keys {Figs. 4, 6, and
12). Over the rear of all the keys passes a
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bar or rod 126 (see more particularly Figs. 25,
27, and 49). This barisattached totwoarms
127 each fixed o a shaft 128, which shaft is
sustained by the fixed side frames of the ma-
chine, the said bar or rod 126 and arms 127
forming a bail. This bail is provided with
springs 129 {Figs. 9 and 27) which normally
ltold the bar 126 duwn against the key bars,
‘The shaft 128 hag also fixed to it atoneenda
crank 130 (Figs. 6, 27, and 48). The said
cranlk has pivoted te it a rod 131, whieh in
turn is articulated to a locking-pawl152 piv-
oted to the side frame 69 of the oscillating
frame, (Figs. 6 and 27.) The nose of the lock-
jng-pawl 132 takes into a ratchet-wheel 133
upon the eseapement shaft 107, and ar_rﬂ._ngerl
adjacent to the upright GJ of the oscillating
frame. When any key is depressed, the pin
119 on the inner end of that key, rises and

travels up the imeline slot in the plate 117

carried by the bars 111 of the escapement,
The motion of any pin 119 up the ineline of
its slof, throws the lower end of the corre-
sponding rod 111 outward from and the up-
per part of said bar inward toward the ma-
chine, bringing the rack 112 earried by sgud
bar into engagement with its corresponding
escapement wheel 108, This takes place ab
the very first movement of the keys. Dur-
ing the further depression of the keys, the
bar 126 which passes over all the keys, is
raiged and swings npward the arms 127 (Fig.
27), whieh rotates the shaft 128, operates the
crank 180 so as to push upward the rod 131
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and lift the nose of the locking-pawl 132

from the locking-wheel 133. The parts are

50 proportioned that the first motion of the-

keys does not unlock the wheet 133, but
such unlecking takes place direcily after
any one of the racks 112 is thrown into en-
gagement with its respective esecapement-
wheel 208. It is o boe borne in mind that
the escapement shaff 107 constantly has a
tendeney imparted to it by the motor to re-
voive, and that the locking wheel 133 fast
upon said shaft, also has such tendency im-
partad to it, but is normally restrained from
rotation by the locking-pawl, this being the
only thing which normally prevents the motor
from rotating the wheels until the motor isrun
down. As soon as the locking-pawl 132 is
withdrawn from the locking wheel 133, the mo-
tor will rotate the escapement-shaft and other
shafts and gear wheels set forth above. When
one of the escapement-racks is thrown in en-
gagement with its escapement-wheel, the mo-
tor rotates the escapement, and other shafts
and wheels referred to, through a distance
corresponding to the limit of exeursion of
said rack, and depending upon the key de-
pressed. When the limit of excursion of the
rack is reached, therack comes solidly against
the collar 116 (Fig. 27) and prevents further
rotation of the shafts and wheels referred to,
holding said wheels and shafts as effectually
from rotation as the locking pawl 152 does in
the first instance. The springs 129 acting
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upon the operated key-bar through the bar
126 bring the said key-bar to its normal posi-
tiom, the pin 119 passing down the vertical
part of the slof in the plate 117, but does not
throw the escapement-racks ont of engage-
ment with the escapement-wheel until after
the pawl 132 has engaged the locking-wheel
138, after which the pin 119 travelsdown the
incline part of the slot in the plate 117 and
throws the escapement-rack out of engage.
ment with the escapement-wheel. Thereturn
movement of the parts is indicated by arrows
in Fig. 27. 'The bar 126 may be covered with
rubber, leather or any suitable material to
deaden the noise upon its return movemsent,
when it comes down and strikes the other key-
bars. Eaehkey-barmay beprovided with an
individual spring of slight strength, arranged
inabar13s, (Figs. 4,6,12,13,25and 27) to hold
in their normal positionthekey-barg, when any
key-bar is depressed and the teasion of the
springs 129, which are of considerable power,
isremoved from the keys by the bar 126 being
raiged. Itwill be noted that the depression of
allthekeysisof thesameextentand resistance
at all times, the nine key having no greater
depression and no greater resistance than the
ohe key, for instance, Nor does the resist-
ance of the keys in my machine, increase
when earrying from one or move ordersto the

~ nexthigherorder orordersisto beetfected. In
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many adding machines the keys themselves
are madeto do the work of actnating the add-
ingmechanism, and hence keysof a high na-
merieal value must have more depression
or greater resistance than keys of lower de-
nomination. The resistance of the keys in

adding machines often varies also when car-

rying is performed. This is troublesome to
operators in that a variable tonch or amount
of power must be supplied to the keys, and

the different keys depressed to different ex-
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tents, all of which prerequisites the operator
cannot have in mind, and not appreciating
the same, will often not depress a key suffi-
eiently, or will notapply enongh foree to the
keys, both of which will cause the machine
not to be properly operated, and hence the
machine will not correctly register the re-
quired amount. In my mackine, all this is
abviated, as the motor does the work and the
keys merely control the motor escapement,
I do not wish to limit myself to a separateor
independent escapements for each key,

I include within my invention and claims,
except where otherwise specified, one or more
sets of escapement members,or oneormore es-
capement-racks and one or more escapement-
wheels snitably operated and controlled by
the keys, or a single escapement-wheel and
one escapement-rack suitably checked in
proper position by stops operated by the keys.

The key resistance in my machine is very
light, for although the motor may have con-
siderable power, and an appreciable amount
of force be required to unloek it, the leverage
for unlocking the motor is so proportioned as

to require but listle force to depress the keys
and unlock the motor. After any oneof the
eseapemen t-racks has been carried npward o
the limit of its excursion by its escapement,
and its corresponding key returns to its nor-
mal position, throwing the escapement-rack
out of engagement with the escapement-
wheel, the rack drops by gravity to its origi-
nal or starting position. The operation of
throwing the racks in engagement with the
eseapement-wheels, unlocking the motor, and
the racks traveling to the Hmit of their ex-
cursion, then drepping to their starting point

ready for another actuation of the key-bats, -

takes place so quickly that the keys may be
operated as rapidly as desired. Even though
the keys should be operated too rapidly and
not sufficient time be given for the full num-
ber to register in the machine, the number
that is registered by the machine will be
printed and thus the machine will record and
indicate the number that has been registered,
go that the desired correction in the result
may be made.
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The carriage—] will now describe the car- .

riage by which the axially-moving wheels 83
and 84 and their sleeve 82 are moved step by
step from numerical order to numerical order
as the keys are operated. The sleeve 82 has
a cirenmferential groove 135* eut in it, or be-
iween two collars thereon (Figs. 9, 11,and 12).
Into the groove 135* talkes a forked bar 138,
the fork at the upper part of said bar being
semicircular and engaging the lower semicir-
eular partof the groove in the sleeve 82, The
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bar 136 passes down and is carried by two .

shafts or rods 137 and 138, This bar 136 has
an off-set 139 extending therefrom, which en-
gages the groove of another gleeve to he here-
inafter deseribed (Figs. 6,153, and 49). The
reds 137 and 135 are carried by side-barg 140
and 141, which extend dewnwardly and are
carried by a sleeve 142 (Figs. 13, 25, 26, and
49}, about which they are loosely journaled.
The sleeve 142 is adapted to slide upon a
shaft 143 journaled at each end in the up-
right stationary side frames of the machine.
The side-bars 140 and 141 may revolve slight-
ly about the sleeve 142, and the shaft143 may
rotate independently of said sleseve 142. Be-
tween the side-bars 140 and 141 near their
lower ends, is a brace 144 which ties the bars
140 and 141 together. To the ends of the
sleeve 142 are attached horizoatal side-bars
145 and 146 ontside of the npright bars 140
and 141, (Figs. 4, 6, 12, 13, 23, 94, 25, 26, 27,
and 49.) The outer and forward ends of the
horizontal side-bars 145 and 146 are connect-
ed together by a cross-bar 147. Theupright
gide-bars 140 and 141 and the horizontal side-
bars 145 and 146 together with their cross
tie-rods and sleeve 142 constitnie a carriage
which may be slid widthwise of the machine,
and which earries therewith the sleeve 82
hearing the axially-moving wheels 8% and 34.
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roller 148 in brackets depending therefrom,
which anti-frietion rollers are adapied terun
upon a track 149 supported at each end in
any suitable manner from the base-plate 85
of the machine. )
Carvinge propelling and reversing mech-
anism,—Conneeting one of the side-bars 145
with the other side-bar 146 are two racks 150
and 151, one above said side-bars and the
other below the same, and both arranged par-
alle! and adjacent tothe shaft145. Thesaid
racks are not arrapged in the same plaune, but
have a slight space baetween them (Figs, 13,
25, 26, and 27). Journaled in uprights ex-
tending from the base-plate of the machine
is a shaft 152, which runs parallel with the
two side-bars 145 and 146, and is arranged
about the middle of the machine. At the
rear endt the shaft 152 earries a4 spur-wheel
153, the upper part ¢f which is adapted to en-
gage the rack 150, and the lower part of which
is adapted to engage the rack 151, when prop-
erly placed in engagement with said latter
rack and moved out of engagement with rack
150(Fig.13). The shaft 152 is preferably im-
pelled by means of a colled spring 154 ar-
ranged within a drun 165 (Figs. 17 and 18).
The shiaft 152 always revolves in the same di-
rection. Upon the shaft 152 is arranged »
ratchel-wheel 156 (Figs. 13, 20, 21, and 22)
which has g slight definite motion about tha
shafi 152, a spring 157 being provided totake
up the play which the wheel has about the
shaft 152. Adjacent to the wheel 156 is a
second ratchet-wheel 158 rigidly keyed to tho
shaft 152 (FMig. 19). Normally the shaft 152
is held from roiation by a pawl 157 earried at
the elbow of the angular lever 160 pivoted to
a bracket extending from the hase-plate of
the machine, and arranged at the lower end
of the short avm of said angular lever {Figs.
4, 6,13, 23, 24, and 25). "The rear end of the
long arm of the angular lever 160 is forked
and embraces the bar 126, which bar passes
over the rear end of all the keys and is ar-
ranged and operated as previonsly deseribed,
Upon the actuation of the keys the bar 126
will be raised, the angular lever 160 vibrated,
and the pawl 159 earried by the elbow of the
angular lever 160 will be moved thereby frotn
the ratchei-wheel 156 with which it is normally
in engagement, into the teeth of the fixedly
mounted ratchet wheel 158, Theratchet wheel
156, being now freed from the pawl 159, will be
slightly rotated by thespring 157, and the play
which said wheel has independently of the
shaft 152 is talcen up by said spricg, as the said
wheel 156 is loosely mounted on the shaft 152
and is ecapable of a certain amount of rota-
tion independently of said shaft 152, and said
wheel 156 is now from under the restraining
influence of the pawl 139 and placed under
the inAuence of the spring 157. During the
depression of a key the carriage does not
move. As soon, however, as the key i3 al-
lowed to rise and the bar 126 to faliin conse-
guence thereof, the pawl 159 will be returned

51%,383

by the angularlever 160 tothe loosely spring-
wmounted ratehet-wheel 156. The carriage
will now feed toward the left, the spring of the
drum 154 overcoming the spring 157, which
is a light one, and taking up the play the
shaft 152 has independently of the said
ralchet-wheel 156. Thespring-impelled shaft
152 compresses the spring 157 to its extreme
limit, and when this is reached the carriage
is held from further movement antil another

jc

75

ey is depressed and thesame operation gone -

through with. The pawl 159 may be pro-
vided wilh a epring 161if neeessary, in order
to permit the eurriage tobemoved toits start-
ing point Ly allowing the pawl to give and
ride overtheinelineof theratehet teeth when
the carriage is wmoved in an opposite direc-
tion from that in wlieh it s impelled by the
mechanism described. The spur-wheel 153
ig not direetly carried by the shaft 132, but is
upon a sleeve 162 carried thereby, which is
adapted to slide upon sald shaft but rotates
with the shaft (Figs. 13 and 25). Thissleeve
has a eircumferential groove in itor betwean
two collars thereou, and into the groovetakes
a piece 163 (Fig. 15) carried by a rod 164,
which extends to the front of the machine
beneath the keys, and terminales in a knob
{fMigs. 4,6,12,15, and 25}, The part 163 per-

80
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mits the sleeve 162 and shaft 152 to rotate -

freely, Lot when the vod 164 is pushed in or
ont, the sleeve, carrying said wheel 153,
moves it into engagement with one or the
other of the racks 150 or 151. It will be
noted that the upper part of the wheel 153
revolves from left to right forinstunce, while
the lower part rotates from right to left,or in
opposite direction so tospeak. If, therefore,
the wheel 1563 be put into engagement with
the upper rack 150,the earriage will hedriven
in onedirection asthekeysare depressed and
atlowed torise, but the carriage will be moved
in an opposite direction when the said wheel
153 is put into engagement with the lower
rack 151 and the keys operated. Thus it will
be secen that by operating the rod 164 in one
or the other direction, the carriage may be
made fo travel in either direction, If, there-
fore, it be necessary or desirable to begin af
the [ront or highest orderof a number, it ean
ba done, but theecarriage inthe machine here-
in described will have to be moved by hand
to the starting poiut iu beginning at the front
of a number. Addition may be commencedl
in the units column if desired, and when this
is done, I provide mechanism whereby the ear-
riage will be sunitably brought to the units col-
umu or starting poiut without going through
a special and additional operation for the
mers purpose of positioning ihe ecarriage.
Many features of my invention ave not lim-
ited o a earriage being used, but are appli-
cable to adding machineg generally wherein a
carriage need not be used,

Devices unlocking adding and printing
wheels when keys are operated.—I bhave pre-
viously explained that the spur-wheels at-
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‘tached to the printing and adding wheels are

suitably locked by pawls 78, and will now de-
seribe the means by which the said wheels
are unloeked in the numerical order in which
the machine is working for both the print-
ing and adding wheels. Upon a shaft 165
journaléd at each end in a rearwardly ex-
tension from the upright stationary side-
frames of the machine, is arranged a sleeve
166, which is adapted to slide along said shatt,
but is held from rotation independently of
the said shaft, (Figs. 6, 13, 28, 24, 40, and 49)
preferably by a longitudinal groove in said

" shaft 165 (Figs. 4+ and 49) and a key or spline.
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The said sleeve 1606 has a ecircumferential
groove cut therein, or formed thereon by col-
lars at or near its center.  From the part 136 of
the carriage heretofore described extends an
offset 139 heretofore referred to, which takes
into the groovein said sleeve 166 (Figs, 13 and
49) in such a manner as tocarry the sleeve 166
along with the carriage, but to permit the said
sleeveto turn with the shaft lﬁalndepeudently
of the said part 139 and carriage. The sleeve
166 has at each end a cam 167 and 168 {Irigs.
40 and 49) respectively, the former of which
is adapted to unlock the pawis of the adding
wheels, and the latfer of which is adapted to
unloek the pawls of the printing wheels, the
pawlsunlocked dependinguponin whichorder
the carriage is, and the machine is working.
Upon the shaft 165 at the left-hand side of
the machine, is a erank 169, to which is ar-
ticulated a rod 170 passing downwardly, and
in turn articolated to one of the arms 127,
which ecarry the bar 126, and are fixedly
united to the shait 128 (Fig. 49). When any
key is put down, the bar 126 and arms 127
will be raised, lifting the red 170 and tarn-
ihg the erank 169 so as to slightly rotate the
ghaft 185 and sleeve 166, thereby bringing
the eams 167 and 168 in contact with the
short arm of thepawls 79 respectively of both
the printing and adding wheels, and therveby
nnlocking said wheels. Thisunlocking takes
place during the first movement of the key,
and hefore 1the motor has been uwnlocked, as
heretofore explained, the said action taking
place during the time the escapement racks
are thrown into engagement with the eseape-
ment wheels by the oparation of the keys.
The sleeve 166 travels along with the ear-
riage from order to order in either direction
at will when the keys are operated, unlock-
ing the pawls of the units, tens, hundreds,
&¢., as the case may be, of both the printing
and adding wheels. The short arm of each
of 1he pawls 79 at the opposite side from the
cams 167 and 168 (Figs. 13 and 58), is pro-
vided with an individual spring 171, which
tends to keep them in their normal position
and returns them to such position when aetu-
ated by the said cams. It will be seen from
the construction described that the pawls of
any given order both-of the adding and print-
ing wheels will be held nnlocked as long as
any key is kept depressed As soon, how-

ever, ad the key is allowed to rise, the cams
turn in the opposite direction and permitthe
springs 171 to return the pawls unlocked to

-their normal position, locking the uniocked

adding wheel and putting the unloecked pawl
of the printing wheel in the path of the pins
on said wheel to be hereinafter described.
This locking of the unlocked adding wheel
occurs after the digit has been registered by
the maehine, and hence locks snuch nnmber
into the registering mechanism. After the
eams have rotated away from the short arm
of the locking pawl 79 upon the first part of
the rise of the keys, the carriage moves to the

next order and the cams ave in position to un-

lock the pawis of the next order when a key
is depressed, The individual springs 171 for

“the locking pawls 79 are carried by a plate 172

{Figs. 13 and 53) suitably slotted, for the short
arms of the pawls to enter the plate and pre-
vent the pawls from being twisted or thrown
outof theirnormal plane. Thesprings 171 are
held in place between the pawls and bored oui
places in said plate, which receives the other
ends of said aprings (Fig. 53). Theplate 172
is sustained by triangular pieces 173 at each
end, which pieces are supported by the shaft
80 and a shaft 174 supported by the fixed
side-frames of the machine. My inventionis
not limited to these type-wheel locking de-
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vices being used, as it is evident they may be

dispensed with tf not wantel: or may have
frietional ornon-positive locking devices sub-
stituted therefor, which may not require
special means for nnlocking them,
Arrangement of paper, paper-carriage and
paper-feeding mechanism.—Upon a shaft 175,
preferably in front of the knobs of the finger-
keys and between the same and the type-
wheels, is arvanged a roll of paper 176 of a
width equatl to the total width of the series of
adding wheels. Theshaft 175 extends nearly
all the way acroas the front of the machine,
and is suitably supported at each end by
brackets 177 extending from the base-plats
65 of the machine. The roll of paper stands
normally at the right-hand side of the ma-
chine (Iig. 12),and the paper passes from the
same under a rod 178 supported in the fixed
side-frames of the machine. The paper then
passes over the printing wheels 10 a paper-
feeding apparatus at the top of the machine
(Figs. 6 and 13). The paper roll is held be-
tween two curved arms 179 whieh pass up-

“ward from the shaft 175 to the paper-feeding

mechanism (Figs. 4, 6and 9). The paper roll
may be slid axially on the shaft 175, and
when pushed over io the other side of the
machine carries with it the curved arms 179
and the paper-feeding devices, 180 and 181
are uprights extending from the fixed side-
frames 66 and §7 respectively of the machine
and eatrying at their upperends a shaft 152,
Upon thisshaftis arranged a roler 183 which
may be slid along said shaft, but whieh ro-
lates with the shaft Upon this roiler rests a

second roller 184 carried by arms 185 which

100

1og .

10

I1g

120

125

130



10

15

20

25

jo

35

49

45

50

55

Go

65

12 ' 517,383

are pivoted to side pieces 186 (Fig. 7), by
a shaft 187, Said rolier 184 is held to the
roller 183 by springs 188 which hold the arms
185 down in position. 189 is a rod which is
supported at each end by a rearwardiy ex-
tending ofi-set from the uprights 180 and 181,
and serves to keep the paper-feeding appara-
tus from turning bodily arcund the shaft 152,
it passing through the side frames 186 whicl
sustain the paper-feeding rollers. The pa-
per-feeding apparatns slides upon this red
189 the same as it does npon the shaft 182,
190 is a tie rod for holding together the side
pieces 186G of the paper carriage. 181 is a
guide rod carried by forward off-sets extend-

.ing from the uprights 180 and 131, the chject

of such rod Leing to guide the paper to the
feeding rollers (Mig. 13) and hold it clear of
the carrying mechanisin to be hereinafter de-
geribed. The paper passes between the two
rollers183 and 184, and may be eut off when de-
sired by bringing itagainstaknife 1932 carried
by the spring-pressed arms 185 of the paper-
carriage. If the shaf§ 182 be rotated, it will
turn the roller 183, and will cause the paper
held between that roller and the roller 184 to
feed, drawing upon the paper roll 176 for its
supply (Fig. 13). Teaccomplish this purpose
a ratehet-wheel 193 is keyed to the shaft 182,
and upon said shaftisloosely swung adjacent
to said ratchet-wheel 193, a hell-erank lever
194 (Figs. 1, 6, 7, 9, and 27}, one arm of whieh
is provided with a pawl 195 pivoled thereto
and normatly taking into the teeth of the
ratchet-wheel 193, The other arm of the
bell-erank lever is articulated to a rod 194,
which may be suitably actuated and prefer-
ably is actuated in the manner hereinafter
1o be deseribed. When the rod 196 is actu-
ated by pulling on it, or the bell-erank lever
194 is operated in the same direction, the
pawl 195 catehes in the next tooth of the
ratchet-wheel 193, and when the bell-crank
lover 194 and rod 196 are moved in an oppo-
site direetion, the shaft 182 is votafed so as
to furn tho roller 183 and feed the paper one
space,

Arrangement of inking vibbon and acfu-
ating devices therefor.—Across the printing
and adding wheels and in front of the paper
176, passes an ink ribbon 197 ([Figs. 1 and 13).
This ribbon travels over rollers 1938 at each
side of the machine, the said rollers being
journaled in bell-ecranklevers19%1oosely jonr-
naled upon the shaft 73 earrying the type-
wheels (Figs. §, 28, 24, 27 and 49). Each of the
bell-crank levers earrying said rollers is pro-
vided with a pin 200 over which the ribbon
ia led after passing over the rollers 198, the
gaid ribbon traveling over said pins at right-
angles to the plane at which it is received
from the rollers 198 down to spools 201 and
202, arranged at each side of the machine
upon a shaft 203 sustained by off-sets extend-
ing forwardly from the fixed side-frames of
the machine, The ontside disk of the spool
201 has cut upon it a series of ratchet teeth,

and at a short distance therefrom but paral-

lel theretc, is a disk 204 (Fig. 30) having
ratchet teeth eut upon it but in opposite di-
rection fo the teeth of the ratchet previously
referred to (coropare Tigs. 4, 23, and 24 with
Tig. 13). About the shaft 203 is loosely
swing a lever 205 which carries at its ounter
end two pawls 206 and 207 arvanged upon the
same pivot and eontrolied by the same finger
piece 208. The pawl 206 is adapted to take
into the ratehet-wheel 204, and the pawl 207
iz adapted to take into the ratchet-wheel cut
on the outside disi of the spool 201, accord-
ing as the finger piece 208 is manipulated fo
throw one or the other pawl into engagement
with the one ratechet wheel or the otlier. The
lever 205 may be actuated back and forth by
a link 209 in any saitable way, but is prefer-
ably actuated Ly the means to he hereinafier
deseribed. The spool 201 is loosely mounted
upon the shaft 203, but the spool 202 and the
ratchet-wleel 204 are fixedly mounted npon
saldshaft(Fig. 80). Whenthelever205isactn-
ated back and forth it will drive the ratchet
wheel 204 in one direction and the spool 201
with ratchet teeth eut thereon in the opposite
direetion. When the pawl 247 I8 in engage-

ment with the ratchet teeth npon the spool 201

(Ifig. 13) and the lever 204 is operated, the rib-
bon will be drawn from the spool 202 upon the
spoo! 201, which is now direetly operated by
the pawl 207, Afterthe ribbon has accumu-
lated upon the spool 201 and hasbeen entirely
withdrawn from the spool 202, the finger
piece 208 is operated so as to throw the paw!l
206 in engagement with the ratchet-wheel
204 {Fig, 23}, which will berotated in the op-
posite direction, and will revolve shaft 203
and thereby turn spool 202 in the direction
referred to, s0 as 1o draw the ribbon from the
spool 201 to the spool 202. The mechan-
isin described, as will no donrbt be obvious,
is for feeding the ribbon in order 10 offer a
fresh pars to the type for printing, and for
reversing the direction of travel of the rib-
bon 80 as to cause the same to pass baek and
forth from one spool to the other antomati-
cally until worn out, thereby avoiding the
necessity of fturning the ribbon back by hand
in order to use it over again. Itisnot neces-
sary ihat an inking ribbon be used, as some
other expedient cau he employed to furnish
ink for priuting, but I prefer to use the ar-
rangement and means set forth, If desirved,
the arrangement of the paper and inking rib-
Lbon may be changed to print in the usual
way, withont departing frowr my invention.
It is to he noted that the type is back of the
paper and the ribbon in frount of the paper,
and that the characters printed are recorded
on that side of the paper next o the ribbon.
It is of considerable advantage to have the
digits repistered by the machine displayed
in full view ag soon as recorded, and for
this purpose I preferably cause the ribbon
to recede after printing so as to display the
digis printed. To accomplish this the spools
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198 carried by the bell.erank levers 199, are
loosely swung npon the shaft 73 and aetu-
ated by links 210 and 211 articnlated respects
ively to each bell-erank lever 199 (Figs. 6,
28, 24, 27, and 49). The link 211 is artieun-
lated to a crank 212 fast upon shaft 165, and
the link 210 is articulaled to the crank 169
previously referred to, which eommunicates
motion to the shaft 165 by means of the rod
170 when the keys arve actrated, as previously
described. 'When any key is put down the
ink or printing ribbon is raised to permit an
impression to be taken of the digit registered.
‘When the number has been printed and the
key is allowed to rise, the ribbon is lowered
50 as to display the digit printed.
Impressiondaking and printing devices.—
213 is the printing-hammer, or platen which
takes a printing impression from a type-wheel
each time a key is struek. This hammer is
preferably fed along automatically from or-
der to order by the carriage heretofore de-
seribed, and prints the number registered by

ithe machine upon the uprise of the keys, and,

by preference, just after the number has been
dunly registered by the machine. The said
hammer eonsists of a small block of any suit-
able material, but preferably of metal, hav-
ing a slightly curved piece 214 thereon to
form the face thereof,said piece being of any
suitable material (Figs. 2 and 3}. The ham-
mer 213 is carried by a thin pieee of spring
metal 215, whieh is set into a projeciing part
of a collar 218 carried by a sleeve 217, which
isadapted toslide longitndinally upon a shafs
218, but ig held from rotation with reference
to said shaft. The shaft 218 is supported by
off-sets extending forwardly from the upright
stationary sidse-frames 66 and 67 of the ma-
chine, The sleeve 217 has a circumferential
groove 219 thereon formed by collars earried
by said sleeve, or ent therein. Traveling
upon the shaft 203 previousiy deseribed i3 a
sleeve 220 which is independent of the said
shaft, both as to longitudinal and rotary mo-
tion. Fromsaidsleeveextend upwardly arms
221 and 222 which are joined together by a
rod 223, Theshapeof these uprightsis shown
in Figs. 5, 4, 6, and 13. The upright 221 is
extended downwardly to form a part 224
which is attached to a rod {Figs. 1, 4, 6,13,23
and 24} 225 that returns upon itself, and is
conuected to an upward extension from the
horizontal side-bars 145 and 146 of the car-
riage. The object of having the rod 225 re-
turn upon itself is to prevent the movement
of the carriage from interfering with the pa-
per, whichin view of this arrangement passes
clear of the traveling carriage, from the paper
roll to the paper-feeding rollers at the top of
the machine, The ecurved part of the np-
rights 221 and 222 are adapted to take into
the groove 219 of the slesve 217 that carries
the printing hammer. The sleeve 220, rod
223, and uprights 221 and 222 being connected
totheearriage of the machine by the par{ 224,

constitute a part of the carriage and feed the.

hammerfrom tumerical orderto pumerieal.or-
der asthekeys are operated, 226isarod which
is fastened tothe carriage and projects hori-
zontally to the left-hand side of the machine,
its end being provided with a suitable koob
296% Theobjectof this rod 226 is to position
the carriage by hand when desired,and may be
nsed toset the earriage when itisdesired tobe-
gin at the front or left-hand end of a number.
Upon the shaft 218 is a cutaway disk 230 at
the right-hand side of the machine and fixed
to the said shaft. (Figs. 1, 6, 12, 27, and 29.)
Preferably adjacent tosaid ecutaway disk, and
coiled about shaft 218, is a helical spring 231,
one end of which is attached to the frame of
the machine, and the other end secured to the
shaft 218, or the eutaway disk 230, the pur-
pose of whieh spring is to throw the printing-
hammer 213 toward the type of the wheels to
take an impression. Preferably at the left-
hand side of such machine and rigidly fixed
to the shaft 218 is a short arm 232, the free
end of which is adapted to come against the
ond of an adjustable thumb-serew 233 car-
ried by a bracket 234 sustained by the sta-
tionary side frame 66 of the machine (Figs.1,
4,5, 6,12, 27, and 29). The purpose of the
arm 232 and thumb-serew 233 is to check the
motion of the shaft 218, when the spring 231
actunates said shaft to throw the hammer 213
against the ink-ribbon to take an impression.
These parts check the turning of the shaft
just previous to the time the hammer strikes
the inking ribbon and forces it against the
paper and the paper against the type. The
flexible standard 215 of the hammer com-
pletes the rest of thesiroke aud makes anin-
stantausous contact,so that blurring in print-
tng, which might be caused by thetype wheals
not having come completely to rest when the
impression is taken, is avoided. The type
are therefore prevented from dragging over
the paper, or the paper over the type, foreven
an appreeiable instant of time, and cansing
blurring. Normally the spring 231 keeps the
shaft in such position that the arm 232 is
against the end of the thnmb-serew 233, and
the hammer withir a short distance of the
inking ribbon, but not touching the same,
Mechanism for selfing tmpression-taking
devices for printing.—I provide means when
a key is depressed, for turning the shaft 213
50 a8 to raise the printing-hammer to take an
impression by the force of the spring 231
when suitably liberated {Fig. 27). The cut-
away disk 230 on shaft 218 has a notch uear
one of its peripheral edges (Fig. 29), and into
this notch normally rests the nose of a bar
235, which is articulated to a erank 236 atthe
extreme right-hand end of the shaft 165,which
is suitably actuated when any key is put down
as previously explained (see Fig. 49). The
crank 236 is adjacent to the crank 212 before
referred to, and is placed between the crank
212 and the right-hand end of shaft 165 when
lookingat the machine from the front. When
auy key is put down the shaft 165 will be
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slighily rotated, throwing the crank 236 to-
ward the operator, and pushing the bar 235
outwardly from the machine, thereby rotat-
ing the notehed cutaway disk 230 and shafs
218 so as to raise the printing-hammer for a
strole.

Devices for tripping impression-taking de-
vice to print—TYo permit the hammer 10 be
ghrowu against the inked ribbon and take an
impression, I may provide devieas for trip-
ping the bar 235 so as to permit the spring
231 to throw the printing-hammer toward the
inking ribbon and take an impression (Figs.
10, 14, 15, 27, 29, and 47). To the shaft 174
1s swung an arm 237, the end of which is pro-
vided with a pin 238 (Figs. 27and 29), which
pin works in a slot in the bar 235 and con-
nects the arm 237 with a link 238, whieh is
also slotted at the end and has its slot like-
wise engaged by the pin 238. This link 239
has jts other end artieulated to a double
cranlk 240 fast upon ashaft 241, which is sup-
‘ported by the fixed side-frames of the ma-
chine (see also Fig. 28). The other end of
the donble crank 240 is articulated to a vod
242, which in turn is eonnected to an arm
243 arranged ab the right-hand side of the
machine upon the end of a shaft 244 (Figs.
6,9, 10, 12, 18, 87, and 47). The bar 234, the
arm 237, the connecting link 239, the double
eranl 240, the bar 242 and the arm 243 ave
arranged in the manner previcusly described,
adiacent to the right-hand side-frame of the
machine, The shaft 244 is sustained ateach
end by uprights (Iig. 27) extending from a
plate 109, which pivotally supports the ver-
tical bars 111 earrying the escapement racks,
as previously pointed out. Upon the shaft
244 adjacent to cach of the eseapement racks,
ig fixedly placed a short arin 246 to which is
pivotally secured a vertieal flat-bar 247 {see
particularly Figs. 9 and 10). The vertical

flav side of the bar 247 and the short arms
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. racks 11%.

246 are arranged so as 1o De clear of the
The upper ends of the fat-bars
247 are turned at right-angtes to the plane of
the bar itself, so as to be abovethe racks 112,
The upper bent ends of the bars 247 are each
provided with a gnide-pin 248 which works
in a slot in said end. Thesaid guide-pin 248
takes into the eollars 116 on the upper end of
the esecapementbar 111, The bar 247 isshown
in Fig. 10 as broken away about midway of its
length in order to better illustrate the con-
struction. The lower side of the ends of the
bent bars 247 terminate slightly below the
stop-collars 116, against which the racks come
firmly when thrown in engagement with the
escapement wheels and the irotor is unloelked.
The effect of this Jatter-mentioned operation
is to lift the bars 247, draw on the short arin
246, and. turn shaft 244, thereby actuating the
arm £43 and operating the rod 242, whieh
turns the double cranic 240 in sueh a direc-
tion as to draw on the link 239, and so eper-
ate the toggle joint formed by said link and
the arm 257 as toraise the nose of the har 235

517,383

from the noteh of theentaway disk 230, This
allows the spring 231 to throw the hammer
toward the ink ribbon and type suddenly, and
a digit is printed thereby in the manner here-
tofore stated. The movements of the parts
referred to arein the reverse of the direction
indicated by the arrows npon said parts in
Fig. 27, which represents the said parts as ye-
turning to their normaf positions. From the
sousiruction described, it will be seen that
the hammer is thrown back and tripped each
time a key is depressed. It will be further
noted that the tripping of the hammer does
not take place nntil the escapement raek cor-
respoading to the key depressed, has reached
the limit of its excursion and impinged
against the bent or turned over end of the
bars 247, This ean occur only after the digit
has been registered by the machine, so that
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premature printing is obviated, as is alse tak- .

ing impressions from tho type wheels wheu
in active revolution. This scheme enables
ihe operator to keep pace with the operation
of the machine, bat not to get beyond the
speed of the apparatus. The operator can,
either by observing the printing hammer or
noting the sound made by the printing ham-
mer, know whetbher the machine has done its
work, and is then informed whether or not
the apparatus is ready for another key to be
depressed. As soon as the key rises the car-
riage will feed the printing hammer to the
next type-wheel, aud thus the digit printed
will be readily visible, as the hammer is pref-
arably the width of one type wheel only. A
zerp eseapement-har 111, rack 112 and slotted
plate 117, and key bar having a pin working
in the slot in said plate are provided inorder
to makethe vesistance of the zero key exactly
similar to the vesistance of the other keys,
so that the opevator will experience no differ-
ence or want of uniformity in action of any
of the keys. The eseapement rack for the
zero key eannot, of course, lave any move-
ment, else such movement will he registered
by the machine, and the apparatus will not
then indicate zero. I design to have the

zero key also lift the bar 126 and unloek the

moter the same as the other keys, 10 have
this key in every respect similar in touch
to the operator as the other keys. Although
tho motor is nnlocked when the zero key is
depressed by the locking pawl 132 bheing
lifted out of the teeth of the locking wheel
1533 (Fig. 27}, the zerc-escapement rack pre-
vents the motor fromm causing any rotation
aud locks the motor, taking the plaee for the
time being of the locking pawt 132. The zero
key’s chiet function is 1o feed the carviage
from order to order. The type wheels of the
printing wheels ate, however, left in their
normal or zero position, and the adding
wlheels left undisturbed when the zero key is
opetrated. As the zero-esecapement rack has
no movement, it, of course, will not do to rely
upon the zero-escapement rack to liberate or
trip the printing hammer, and 1 have, there-
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fore, devised another means for doing this
when the zero key is depressed. To the joint
where the one-key ¢rank arm 246 and bar 247
are articulated, I conmect a bent bar 251
(Figs. 6, ¢, 47, and 48) which passes down-
wardly therefrom through the plate 109 along
the zero-eseapement-bar 111,and is joined to
a plate 252, which straddles the slotted plate
117 of the zero-escapement bar. This strad-
dling plate 252 is fastened to its plate 117 by
a guide pin 258 working in a slot (Fig. 48).
When the zero-key bar is depressed, the pin
179 of said bar traverses the siot in its plate
117 and raises the plate 252, which is so ar-
ranged as to be struck by said pin before it
has reached the end of said slot. The lifting
of the plate 252 raises the bar 251, turns the
shaft 244, operates the erank arm 243 and the
eonnecting rod 242,and parts connected there-
with to trip the hammer in the same manner
that the escapement racks of the other keys

do. Inasmuch as the registering apparatnsis.

not, called into requisition when the zero key
is depressed, it i3 evident that there can be
no premature printing, when such key is de-

pressed, and no printing when the type wheels

are in motion, .
While I have described a printing appara-
tus and devices in conneection with my ma-
chine, it will be understood that my inven-
tion and adding machine are not necessarily
confined to the use of such printing devices,
but said printing devices may be dispensed
with, where 1§ is required to have an adding

machine solely, or may be greatly varied, and

gtill be within my invention. For ivstance,
iny invention is not necessavily confined to a
series of printing wheels, or even to wheels
for printing, as other printing devices ean be
empioyed. Nor is wy invention confined to
printing each digit after each key is struck,
for the numbers registered by the machine
may be printed in a different manner. The
printing-hammer seiting and tripping devices
herein deseribed may be dispensed with, and
the printing hammer operated directly by the
keys in an obvious mannerif desired,
Device for aligning printing and adding
wheels,—It may happen that the series of
idle wheels 78 will get out of co-incident ra-
dial position when there is mueh play be.

*tween the teeth of the wheels, and thus not
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leave a siraight track or channel for the
axtally moving wheels 83 and 84 to trav-
erge. This would also cause the printing
and adding wheels to be slightly ont of co-
incident radial posilion, and will therefore
make the printing uneven and might forbid
correct registration by the adding wheels. To

obviate this, I place upon the shaft 241 {wo’

arms 260, which carry a rod 261 extending

beneath all of the idle-wheels of both ithe |

printing and adding wheels, The arms 260
are rigidly secared tothe shaft 241, and move
with it when the same is actuated by the cs-
capement-rack eonnection to trip the printing
hammer in the manner deseribed (Figs. 12,

13, 18, 27, and 28). Normally the rod 261 is
below the teeth of the idle-wheels 78, so that
the latter may revolve freely without being
interfered with by said rod (Fig.13), When
the printing-hammer is tripped, and the dou-
ble crank 240 actuated to turn ihe shaft
241, the bar 261 is suddenly thrown up into
one of the spaces between the teeth of the
idle-wheels, and thus aligns or puts in line
the idle-wheels, and thereby the type-wheels
of both the printing and adding wheels. This
oceurs just previous to the printing-hammer
taking an impression. If any wheel 1s'sllght1y
out of line the aligning-bar 261 strikes up
into the teeth first passing over the incline
part of ithe teeth, and then going elear up into
the same to the base of the root of the teeth
(Fig. 16) and preserving alignment of the
wheels, and of the characters printed. 'This
aligning means may be nsed or not as desired
in the machine, it not being absolutely re-
quired. Ifs connections may be varied if de-

sired.

 Mechanism for bringing carriage to start-
ing point.—The carriage preferably starts
from the units column and proceeds to the
other numerical orders progressively step by
step. When the beginning or left-hand end
of a number has heen reached after the full
number has been registered and recorded by
the machine, it is desirable to bring the car-
riage to the units order or column hefore
starting to register another number. To ac-
complish this in a conveunlent manner, the
carrtage is provided with a pin 262 which ex-
tends downwardly therefrom (Figs. 25, 26,
and 27). This pin is embraced by aright-an-
gle forked lever 263 pivoted to a post 264 sup-
ported by the base plate of the machine {see
also Figs.1,4,and §). The unforked orother
end of the bell-crank lever 263 projects prefet-
ably toward theright-hand sideof the machine
and may be operated in any suitable way to
bring the carriage to the units or starting

point, butis preferably operated by the means -

and in the manner to be hereinafterset forth.
It will e noted that the right-angle lever 263
moves each time the carriage moves step by
step. When the free end of said right-angle
lever is pulled toiis normal position, it brings
the carviage invariably to the starting point,
no matter in what position it is left by the
operation of the keys. If the earriage is
moved through one numerical order it is re-
turned by said right-angle lever through the
distance of oné numerieal order to the start-
ing point. If the earriage is moved through
two or more numerical orders, it is broaght
by said right-angled lever to the starting
poiut. The carriage may he pushed to the
starting point by the rod 226 heretofore de-
scribed, or moved to such peiut by taking
hold of any part of the eartiage and shifting
it. As previously Qescribed, the ecarriage
may be made to begin at the front or highest

order of the number by samitably operating

the rod 164 and bringing the spur-wheel 153
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in gear with the raclc 151 of the earringe, ‘L'he
carriage would then in the present machine,
be positioned by hand eachtimeat the begin-
ning of & number, and wonld move automali-
cally step by step lo the units end thereof,
Other means may of course, be devised to
bring the carriage to a starting point, and still
preserve tho features of ny invention,
Motor-winding mechanism and handie con-
nectionstherefor.—L deem itadvisable to wind
the motorspring 100after each complete num-
ber has been registered by the machine, al-
though a. motor ¢could be provided which would
need winding at certain infrequent intervals
of time, and still he within my invention. I
prefer, however, the former arvangement, An
electric motor may be used or any motor
which has power transmitted to it and which
does not require winding, Tor the purpose
of winding the motor each time a complete
number is registered by the maehine, I attacl
to the motor-drum 99 one end of a flexible
eonnection 266, which may be a cord, chain,
eable, or tape, metallic or of other saitable
matertal. This flexible conneetion passes
downwardly from the dram ander a spool 267
on the shaft 70 before referved to (Figs. 6, 9,
13, 23, 24, and 25). The fexible connection
266 after going over tlie spool 267, passes to
a spool 208, fixed to the shaft 143, upon which
the sleeve 142 of the carriage slides and ro-
tates freely, as previously refsrred to (IMig.
26). The other endof the flexible econnecticu
260 is attached to this spool 2068. At each
end of the shaft 143 and adjacent to the side
frames of the machine are disks 269 and 270
(Figs. 4, 6, 15, 23, 24,25, and 49). 'T'o each of

“the disks 269 and 270 is pivoted a bar 271 and

272 respeclively. These bars pass fovward to
beyond the key knobs 122, and are in turn piv-
oted to levers 273 and 274 respectively. The
said levers 273 and 274 are connected together
by a bar or handle 275, which is at or about
thelevel of the key knobs 122, but is arranged
in front thereof so0 as not to interfere with
the aperation of the keyvs, and yet be within
eonvenient reach of the operator, When the
handle 275 is pulled by the operator it draws
on the bars 271 and 272, and thereby rotates
the disks 269 and 270 through the are of
a circle, winds the fexible connection 260
upon the spool 268 on the shafy 143, which is
rotated by said disks 269 and 270, thereby cans-
ing the drum 99 to be revolved by the spring
100 therein to be wound. The handle 275
and parts connected thereto last referved to
may be Lrought to their normal position by
the operator pushing the handle backward
after pulling it forward. Itisevidentthata
spring may be employed for this purpose, or
gravity relied vpon te perforiz this offiee of
returning the parts to their normal positions,
After the spool 268 is rotated backward sub-
sequent to being rotated forwardiy to wind
1the flexible connection on said spool to stors
power in the motor, the flexible eonneetion
will be slack. As the keys ave operated and
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the motor unloeked and permitted to revolve,
the slack in the flexible connection will be
gradually taken up by the motor, the flexible
connection being wound upen the drum 95.
if but few keys have been oparated and the
motor 100 brought into requisition but tittle,
a small part of the slack of the flexible con-
neetion will be taken up and wound upon the
dram 99, but il the keys have been operated
to the full limit of the machine for any single
complete nnmber, nearly all, if not all, of the
slack will be taken up in the flexible connec-
tion and wound upon the drom 89. ‘When
the bandle is pulled, the motor iz wound
by drawiog upon the flexible connection and
nneolling it from the dram 99, IL bui litdle
of the flexible conneection is coiled upon the
drum, but litile power will De stored in the
motor when the handle is pulled, but if on
the otlier hand, a large part of the slack of
the flexible connection 266 is wound upon the
drum 99, when the hapdle is prlled consider-
able power will bestored in the motor. When
the handle is pulled and the motor has ex-
pended but little of its energy, tho effect
of pulling the bandle will he to first take
the slack out of the fexible connection, and
then to wind the motor, there being as it were
a lost motion between the handle awd the mo-
tor during the first part of the movement of
the handle. If, iowever, the motor has ex-
pended the full limit of iis power, the very
first motion of the handle will start to wind
the motor and will continue winding the same
during all the movement of the handle, and
will store into the motor its full complement
of energy. In both instances supposed, the
exact amount of power expended by the mo-
tor will be stored tute the motor when the
handle is pulled, This is one of the features
of my invention. The details of construction
of iny motor-winding mechanism may be va-
ried without departing from the spirit of my
invention. The operating lhandle 275 or its
conneetions need not necessarily be actuated
by hand, as any way of effecting the desired
movement at the will of the operator may he
adopted, as by a foot treadle for instance, and
still be within my invention.

Hundle connections for bringing oarricgge
to stariing point.—1 design to have a lug 280
upon the bar 272 ecome in contaet with the
projeeting end of the forked bell-crank lever
263 which draws the carriage to its starting
or units point ([Mig. 6). This lug 280 draws
the carriage to the starting or units point
wlen the handle is pulled, no matter whether
the carriage has traveled throngh one or two
or through all the pumerieal orders of the
machine. If the carriage has traveled but a
fow steps, the lug 280 npon the bar 272 does
not strike the free end of the bell-crank le-
ver 263 during the first part of the ocutward
movement of the bar272, but impinges against
the same at the last part of said movement
of the said bar 272. If the keys have been
operated to propel the carriage throungh all
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the numerieal orders of the machine, the lug
280 will strike the free end of the bell-crank
lever 263 when the handle is first pulled, and
the free end of the hell-erank lever 263 will
travel with the bar 272 tothe end of its move-
ment. There will be nolost motion between
the parts referred to in the last instance as
in the former. '

Devices for bringing printing wheels fo
zero.—In the idle-wheel shaft 77 is cut a key
seat 281 (Fig. 49} for recsiving, at the vight-
hand half thereof, a key 281 having pins 282
(Figs. 89, 41, 42, 43 and 45) extending there-
from at a distance apart equal to the distance
between the idle wheels 78. There i3 a pin
282 for each idle-wheel of the printifz wheels,
Upon each of the idle-wheels is also a pin
283 at right-angles tothe pins 282, and against
which the pins 282 when snitably operated, are
adapted to strike (Figs. 41,42, 43, 44, and 45).
Asg before explained, the idle-wheels 78 are
loosely mounted or journaled upon the shaf
77, so that said wheels may rotate independ-
ently of said shaft. Ordinarily the pins 252
on the key are out of the path of the pins 233
on the idle-wheels, so that the idle-wheels
may rotate freely without encountering the
pingon the key 281, I design to have the
shaft 77 rotated each time a number has been
registered by the machine, and the handle
275 is pulled, and I also design to have the
keoy 281 af the same time moved longitudi-
nally in its seat in the shaft 77, so that the
ping 282 will be moved adjacent to the idle-
wheels (Fig. 43), whereby when the shaft 77
is rotated and the key 281 earried thereby re-
volved, the ping 282 will strike or gather up
the pins 283 on the respective idle-wheels,
and will bring the idle-wheels to a prede-
termined position so as o position the type-
wheels to zero. For the parpose of turning
the shaft 77 to accomplish the object desired,
Thavearranged preferably upon the lefi-hand
end of the shaft 73, a segmental disk 284
(Figs. 23, 24, and 49). The segmental disk
284 is earried by a collar or sleeve 285 pref-
erably swung about the type-wheel shaft 73,
so that the segment may turn independentiy
of said iype-wheel shaft 73. Pivotally at-
tached to the segment 284 is a vertical enrved
rod 286, which passes downwardly and is piv-
oted to the disk 269 previousiy described, and
which is actuated when the handle 275 is
pulted. Normally the segment 284 is in a
raised position as shown in Fig. 23, but when
the handle 875 is pulled, the rod 286 is drawn
downwardly by the rotation of the disk 269,
and rotates the segment 284 downward to the
position shown in Figs. 24 and 49." The seg-
ment 284 has teeth eut upon its peripheral
edge, and these teeth mesh into the teeth of
the small spur-wheel 287 fast upon the shaft
77 carrying the idle-wheels. Every iime the
handle is pulled, the shaft 77 is rolated by the
connections deseribed. Between the idle-
wheels, and loosely upon the shaft 77 are
placed collars 288 (Figs. 42, 43 and 46) which

are open rings, between the ends of which
the pins-282 of the key 281 come: The pur-
pose of these open rings or collars is to keep
the idle wheels at the proper distance from
oneanother. Thecollars in no wiseinterfere
with the free rotation of the idle-wheels 78,
being held from revolution by the pins 282
of the key 281 when the idle wheels 78 rotate
independently of said key. 281, but heing car-
ried around with the pins of the key 281
when the shaft 77 is itself rotated, irrespect-
ive of whether the pins of the keys are in or
out of the path of the pins of the idle-wheels.
It will be noted that the shaft 77, carrying
the key 281, could not be rotated when the
pins 282 came against the pins 283 apon. the
idle-wheels when any of said idle-wheels were
inengagement with theaxially-moving wheels
83 and 84, which are positively geared to the
motor 100, and positively locked from rota-
tion exeept when the keysare depressed. Un-
der the conditions stated it would then be im-
possible to bring the printing wheels to zero
by the means deseribed. If the axially-mov-
ingwheels83and 34 beseparated from thejdle-
wheels it will be obvious that the type-wheels
can then he brought to zero by pulling the
handle. As one way of separating the ax-
ially-moving wheels from the idle wheels, I
arrange to have said axially-moving wheels
pass ont of mesh with the idle-wheels, pref-
erably at right-angles to their axis, and to
have the further pulling of the handle move
gaid axially-meoving wheels in the direction
of their axis to a starting point, when they
areentirely clear of the idle-wheels,
ially-moving wheels may be moved out of en-
gagement with the idle-wheels in any other
suitable way, but by this system the azially-
moving wheels are free to be drawn to their
starting point by the pulling of the handle,
without any possibility of striking the teeth
of the idls-wheels. To effect this separation
of the axially-moving wheels from the idle-
wheels, I mount the ends of the shaft 81 which
carries the sleeve 82, that bears the axially-
moving wheelsin theoseillatingside-frames68
and 69 which have heen previously described.
Thisoseillating frame carriesthe motor-shafts,
gearing, and studs heretofore deseribed, and
in it are mounted all the parts of the motor
and the motor-winding mechanism, as well as
all the parts of the eseapemeut for the mo-
tor. This oscillating frame also carries the
means for unlocking the inotor when the keys

‘are depressed, which means really forms part

of the motor-escapement. IFrom the oscillat-
ing side-frames 65 and 69 extend rearwardly
two lugs 289 respeetively, each of which bears
against a spring 290 earried by posts 291 upon
the base-plate 65 of the machine {Figs, 4 and
9), Normally the springs 290 hold the oseil-
lating frame in vertical position, so that the
axially-moving wheels are in engagement with
the idle-wheels.. Attached to the oscillating
side-frames 68 and 69 respectively, are for-
wardly projecting arms 292 and 293, To said
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arms 292 and 208 are secured respectively pins
294 and 205 (Figs. 1,4, 6, 9, 13, 23, 24, 25, and
27). The pins 204 and 295 carried by said arms
work in curved slots 295 and 297 (see also Tig.
49) in the disks 26% and 270 upon the shatt
143, as previonsly described. The first part
of the slots 208 and 297 are made sccentrie,
but the rest of said slots and the main part
thereof is concentric with reference to the
ghaft 145 with which the slotted disks 249
and 270 turn. In the normal position of parts,
the pins 204 and 295 rest in the eecentric end
of the enirved slots. When the handle 275 is
pulled, the very first movement of rotation
of the disks 269 and 270 lifts the arms 202
and 293 by means of the pius 204 and 895
and the eceentric part of the slots, throwing
tho oscillating side-frames 68 and 69 back-
wardly slightly, eompressing the springs 250
and effecting a separation of the axially-mev-
ing wheels from the idle-wheels, It will be
observed that the slight rearward swinging
movementof the shaft 81earryingthe axially-
moving wheels and sleeve 82, is not interfered
with by the carriage, whieh is connected to
the sleeve 82 by the forked lever 136. The
rearward swing of the sleeve 82 merely mnoves
the lever 136 rearwardly, and swings rear-
wardly the uprights 140 and 141 of the car-
tiage without disturbing the horizontal arms
145 and 146 of the carriage (Figs. §, 13, 25,
27, aud 42). Inasmuch as the oscillating
frame earries the motor, the eseapement, and
the motor nnlocking devices, all of whieh are
to a large extent independent of the other
part of the machine, there will be no derange-
ment of the machine iu sffecting a separation
of said parts from the rest of the machine,
While the axially-moving wheels are out of
engagement with the idle-wheels they are
being moved to the starting point by means
of the bell-crank lever 268 and handle 275
previously set forth., When the handle is
pushied or brought back to its normal posi-
tion, the axially-moving wheels are brought
into mesh with the onits idle-wheel. 208
and 299 Tig. 25 ave {wo lugs respeetively on
the stationary upright side-frames 66 and
(7, against which lugs como the arms 202
and 293 respectively to limit the forward re-
turn movement of the oscillating frame and
keep the axially-moving wheels in proper
meshing distaties with the idile-wheels, When
the idle-wheels are free from the axially-
moving wheels, and the pins 282 on the key
981 are moved toward the idle-wheels (Fig.
43}, the idle-wheels mway then be rotated
freely to the zero point by the rotation of the
shaft 77 and the key 281, which latter rota-
tion is effected by the segment 284 and eon-
neeting rod 286, as, and in the manner, here-
tofore deseribed. To throw the key 281 in
position, so that the pins earried thereby will
impinge againstthe pins 283 on the idle-wheel,
I may provide the idle-wheel shaft 77 with a
loosely mounted collar 300, which is fast to
the lkey 281, but is capable of sliding upon
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said shaft (Fig. 39). In a cireumferential
groove in the collar 300 takes a pin 301 car-
ried by a lever 302, pivoted to a eollar 503
preferably earried by the type-wheel shaft 73.
The free end of the lever 302 is provided with
a curved slot, into which takes a pin 304 ear-
ried by a bracket or arm 305, which is rigidly
secured by preference, to the upright 40 of
the oscillating frame ([igs. 6, 12, 27, and 39},
The slot in the lever 302 is so curved that
when the pin 304 rides along the curved sides
of said slot, when the oscillating frame is
moved backwardly by the pulling of the han-
dle, that the free end of the lever 302 will be
swing toward the left of the machine, there-
by sliding the sleeve 300 and key 281 so0 as
to put the pins 252 of thie key 281 in the path
of the ping 283 upon the idle-wheels. As be-
fore explained, the oscillating frame is moved
backward at the very first motion of the han-
dle, so that the pins 282 on the key will be
thrown in the path of the pins 283 during
the first part of the motion of the Landle.
During the rest of the movement of the han-
dle, the shaft 77 is rotated thereby, and the
type-wheels brought to zero by the idie-wheels
being moved to their iuitial position by the
meahs sel forth. When the handle is moved
or resumes s normal position, the pin 304
rides backward in the slof in the lever 303,
and moves the key 281, so that its ping will be
taken out of the path of the pins on theidle-
wheels (Fig, 42).

It is obviouns that any other meansof throw-
ing the pins of the keys in the path of the
pins on the idie-wheels may be used without
departing from the spirit of my invention in
this particular, The meansi have deseribed
represent only one way of aceomplishing this
purpose, aind the way in which I have found
eenvenient for the purpose. Itisobvious that
any sort of a movable frame may be substi-
tuted for the oscillating frame. If oiher
means boe used for the above deseribed pur-
pose, at oseillating or movable frame need
not necessarily be employed, as no separa-
ticn of the axially-moving and idle-wheels
may then be desired. Other means may be
employed to bring the type-wheels to zero,
but I prefer the devieas set forth.

Devices  automatically locking printing
wheels ol zero—"The printing wheels 72 may
be frietionally restrained fromn rotating past,
and held ai, their zero point when the oper-
ating handle is pulled, but I prefer to posi-
tively lock them in such position, and Lo un-
lock them when the finger-keys are de-
pressed as previously set forth, positively re-
locking thewm automatieslly atzero when the
operating handie is pulled. Tor this purpose
the ends of the printing-wheel locking pawls
are slotted or notched, and provided with a
ronnded part on each side of the slot or
nolch 306 therein, The slot of the pawls 79
of the printing-wheels 72, is adapted to take
over one of two pins 307 upon each of the
gear wheels 75 attached to the printing-
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wheels (Figs. 6,13, and 49). The pawls 79 of
the printing-wheels do not lock into the teeth
of the spur-wheels 75 attached theveto, as do
thelocking pawls of theadding wheels 71 when
the printing wheels 72 are at zero. One of the
pins 307 rest normally in the said slots, and
hold said printing-wheels positively locked
until any given pawl is moved away from its
pin, when the wheels so unlocked may be ro-
tated freely. This unlocking of the pawlsoe-
curs when the keysare depressed and the cam
168 on the slesve 166 impinges against the
shortarm of any pawl 79 (Fig. 49} as previously
explained. Aftereach printing-wheel is suit-
ably positioned, and an impression taken
therefroin, each pawl 79 is foreed to its normatl
position by the individual springs 171 previ-
ously referred to. The printing wheels after
being actuated, and before the operating han-
dle is pulled, are not locked by the pawls, but
are left temporarily in the position in which
they are placed until the complete nninber is
registered and printed and the handle 275 is
puiled. It mafters not, of course, whether
the printing-wheels rotate out of their posi-
tion after an impression is taken from them,
or not, for they have no funetion to perform
again until the handle 275 is pulled. When
any pawl 79 is returned to its normal posi-
tion after the printing-wheels ave rotated, it
is within the path of its pins 307, so0 that when
the handie 275 is pulled and the key 281 in
shaft 77 has its pins 282 put in the path of
the pins 283 of the idle-wheels 78, the said
idle-wheels will turn to their initial positions,
and will rotate the wheels 75 of the printing-

‘wheels, bringing one of the pins 307 against

one or the other curved sids of the pawl,
The pins 307 will ride over oneof theeurved
parts of the pawl 79 until the slot 306 is en-
countered, when the pawl will snap over the

. pin and lock the printing wheels positively

at zero, the springs 171 cansing the snapping
aotion of the pawis. The pins 307 ride over
one or the other of the earved parts of the
pawl at each side of the slot, depending upon

‘in which direction the printing-wheels have

been retated, 4. ¢. whether they have heen
turned in one direction to eause the machine
to add, or in the other direction to canse the
machine to subtract. If one or more of the
printing-wheels in adding or subtracting a
number have not been actuated, but have
heen left at zeroto print aeipher in the nam-
ber, such wheel or wheels will not hiave their
pawls ununlocked, and one of the pins 307 of
stich wheel or wheels will remair in the slot
in its pawl and hold said wheels at zero dur-
ing the entire time, When the printing
wheels are brought to zero, they are ready to
be rotated againto any chavacterto print the
next numbor to be registered by the machine,

Handle connections for feeding ink vribbon
and paper.—The forward end of the arm 292,
secured to the side oscillating frame 68, is
attached to the link 209, which is secured to
the inner end of the lever 205 carrying the

inl-ribbon feeding pawls 205 and 207 (Figs.
4, 8,13, 28, and 24}. From this it will be seen
that each time the handle 275 is moved to
and fro and the oscillating frame vibrated
bagk and forth, the lever 205 will move up
and down the ink-ribbon-feeding pawls 206
and 207, so as to feed the ribbon each time
the handle 275 is pulled, and after a complete

pumber has been registered by the machine -

and another number is to be registered and
printed. The rod 196, which is connected to

the paper-feeding devices, and the astuation -

of which feeds the paper for the next nom-
Ter to be printed in the manner and by the
means heretofore set forth, is connected to a
rod 206% which ties together the upper part
of the oscillating side-frames 68 and 69 (Figs.
6, 8, and 27). When the oscillating frame is
moved back and forth by the actuation of the
handle as described, the paper will be fed
and ready for recording the next number.
Thus it will be scen that the actuation of the
handle 275 not only brings the carriage to its
starting point, winds the motor, and rofates
the printing-wheels to zere, but that said
handle feeds the paper and inking ribbon,
greatly simplifying the action of the machine,
and making it convenient 1o operate and its
operation automatic throughont. All it is
necessary to do to add or subtract and record
numbers ig to operate the keys and pull the
handle after each complete number is struck
upon the keys, Otherconnectionsthanthoge
deseribed may e made between the operat-
ing handle and the tnk-ribbon and paper-
feeding devices without departing from my
invention.
purposes are set forth merely to disclose one
means of accomplishing the objects, and to
show by way of illustration, how the same
may he earried out.

. Applianees for bringing adding wheels o
zero.—In the key seat or groove 281°* (Rig. 49)
passing from one end of the shaft 77 io the
other end, and at the left-hand side of the
machine, is a second key 310 having pins
similar in every respect to the key 231 of Fig.
45, The idle-wheels of theregisteringor add-

ing wheels have pins 311 upon them the same -

as the pins 283 on the idle-wheelsof the print-
ing-wheels, and the pins of the key 310 are
normally without the path of the pius 311,
the same as before deseribed with reference
to the idle-wheels of the printing-wheels
{Figs. 16, 38,and 53). The key 310 is secured
to a collar 312 which is free toslide upon the
shaft 77, and which shaft may rotate inde-
pendently of said sleeve. Into a peripheral

groove in said collar, takes the nose of a pro-

jection 813 upon a shaft 314 journaled in
brackets extending from the upright station-
ary side-frame 66 of the machine (Fig. 38).
The shaft 514 has aboutita coiledspring 314%,
which tends to move the collar 312 away from
the side frame 66, and keep the pins on

said key 310 out of the path of the pins 311
(Fig. 53) on the idle-wheels of the adding-

The means deseribed for these .
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wheels, so thal said idle-wheels may rofate
freely without being interfered with by the
pins upon the key 310. The shaft 814 has
upen itan arm 315, the [ree end of which may
be provided with suitable haundle or finger
piece 315 projecting within convenient rench
of the operator. When the arm 315 is pulled
downward, it overcomes the tension of the
coiled spring around the shaft 314, and maoves
the collar 312 out of its normal position and
toward the side frame 66, bringing the pins
on the key 51C in the path of the pinson the
idle-wheels of the adding wheels, the sane as
previously deseribed with reference to the
idle-wheels of the printing wheels. When
thie bhandle 275 {8 pulled while the arm 315 is
depressed, the idle-wheels of the adding
wheels will be brought to their initial pesi-
tion, and the adding wheels will thereby be
revolved tozero, [t will be remembered that
every time the operating handle 275 is pulled,
the movable frame is oseillated, and the axi-
ally-moving wheels separated from the idle.
wheels of hoth the printing and adding
wheels, go that the idle-wheelsof the adding-
wheels are free toberevolved. Asbeforede-
seribed, the shaft 77 is rotated each tine the
handle 275 is pulled, but the key 310 is not
brought into reguisition until the arm 313 iy
depressed, which is done at the will of the
operator when it is desired to start an entire
new additicn. The key 310 is not Lrouglht
into requisition antomatically by the pulling
of the handle, as the key 281, whieh controls
the printing wheels ig, but the adding wheels
are only brought {o zero by pulling the Lian-
dle when the key 310 is positioned at the will
of the operator, )

Mechanism for unlocking adding wheels {o
bring them fo zero—Inasmuch as the adding
wheels are positively locked by the pawls 79,
some means must be devised to throw said
pawls oulof engagement with and unlock the
adding wheels before said wheels can be
turned to zero to start a new edition. In the
present achine I design to have this done
at the same timo the key 310 s shifted to
bring its pins in the path of the pins on the

- idle-wheel, and just before the handle 875 is

go
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pulled. This means consists of an arm 316
rigidly fastened to ihe shaft 314 (Fig. 88).
The arm 816 has pivoted 1o it a connecting
rod 317, to whieh is in turn pivoted an arm
3183 rigidly fastened to a shafi 519, whieh car-
ries a cam 320 extending over all the pawls
79 of the adding wheels (Figs. 1, 13, 23, 24,
and 53). The shaft 319 which carries- the
cam 320 is supported at each end beneath
the adding wheels by two bars 321 acd 522,
extending repeetively from the plates 173
(Figs. 1, 13, 23, and 24). When the arm 315
is depressed, it draws upwardly the counect-
ing rod 317 and arm 318, thereby throwing
thecam 520 againstthe locking pawls 7% and
unlocking all of tho adding wheels {Figs. 13
and 53), so that when the handle 275 is puiled
they are free to be brought to their zero po-

517,288

gition. The spring about the shaft 314 re-
turns the poris to their normal position and
ig assisted in this action by the individual
springs 171 applied to the locking pawlis, as
previously deseribed. If need be other ap-
pliances may be employed to unlock ihe add-
ing wheels and Dring them fo zoro.

Devices for arresting odding wheels al
zero.—WWhen the loeking pawls 70 are thrown
out of engagement with the gear wheels 75 of
the adding wheels 71 by operating the finger-
piece 315, and the handle 275 is pulled, there
will then be nothing to prevent the adding
wheels from rotating past the zero point, and
the mowentum of said wheels may he sufli-
e¢ient 1o cause such over-rotation. To pre-
vent this I provide each of the gear-wheels of
the adding wheels with a disk 323, which is
notehed at diametrically opposite points (Fig.
53). I also secure to the cam 320 a number
of bent fingers 324, one for each adding wheel,
These fingers normally do not touch the disk
323, but when the cam 820 is cperated by the
finger-piece 315, the said fingers are thrown
into contact with the said disks. If any add-
ing wheel has been coperated, and i3 not at
zero when thecam 320 is operated, the end of
its finger 824 will bear upon the periphery of
its <lisk, and when the adding wheels are ro-
tated by pulling the handle to Lring them to
zero, ithe bent ends of the fingers will snap
into one or the otherof the twonotches when
the zero point is reached, and thus prevent
further rotation of the type-wheels, firmly
holding them at the zero point and doing
away with the possibility of ever-rotation.
When the finger-piege 315 is liberated, the
cam 320 resumes its normal position, thelock-
ing pawls 70 pass into engagement with the
gear-wheels of the adding-wlieels, and the fin-
vars 324 are removed from contact with the
disks, Trictional means may be employed to
stop the adding wheels at zero if desired,
The unlocking devices last deseribed wonld
then e dispensed with. '

Subtracting and ecorvecting—I have pro-
viously deseribed tho motor gearing and the
cluteh mechanisin by whieh the direction of
rotation of the axiully-moving wheels and
idle-wheels, and thereby the printing and add-
ing wheels, may be reversed. Any means of
operating the cluteh 87 (Figs. 11, 31, 32 and 38)
for this purpose may be adopted without ma-
terially affecting my invention, Ibaveshown
in the accompanying drawings one means of
operating the said clutch to effect addition
ov subtraciion at will, and for this purpose
have provided alover 326 with a pin 587 which
takesinto a peripheral groove in the cluteh 57.
The said lever 826 is pivoted (o a collar 528
carried by the tie-rod 206* ([igs, 11, 12, and
38). Sarrounding the free end of the lever
820 is a sliding part 529, which is pivoted to
a short arm or erank 350 rigidly aifised to a
gpindie 381 journaled in brackets 332 and 333
extending from the inside of the upright sta-
tionary side frame 60 of the machine. The
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spindle33lextendstowithin convenient reach
of the operator, and is provided with a knob
834, whieh may be adjacent to the arm 313,
that is brought into requisition to bring the
adding-wheels tozero, When thespindle 331
is rotated so as toswingthearm 330 anddraw
the part 320 to the left (Fig. 38), thelever 326
will be drawn to the left and will move the
cluteh 87 in the same direction, that is, from
engagement with the wheel 86 into engage-
ment with the wheel 85. Rotating the spin-
dle 331 in the opposite direction will throw
the parts 330, 829, and 326 to the right and
move the eluteh 87 from engagement with the
wheel 85 into engagement with the wheel 86.
Upon the spindle3sl is rigidly affixed a spool
or eollar 335, the purpose of which will be de-
seribed hereinafter. Between the spool 835
and the bracket 833 is a spring coiled aboat
the spindle 381. This spring tends to keep
the spindle in its retracted position. From
the bracket 333 extends a semi-eylindrical
part 356, which is bored to receive the lower
half of the spindle 331. Upon this spindle
and rigidly attached thereto, is a eorrespond-
ing semi-eylindrical part 387 (Figs. 56,37, and
38). Normally the two parts 336 and 337 rest
against each other so as to make a eylinder.
In this position the spindle 831 is turned so
a8 to throw by means of the parts 329, 330,
326 and 327 the eclutck 87 into engagement
with the wheel 86 and drive said wheel and
its connected gearing, in sueh a direction as
to add, for instance. By grasping the knob
834 and drawingthespindleforward until the
semi-cylindrical part 337 escapes the semi-cy-
lindrical part 336, and then turningthe knob
434, so that the spindle 381 isturned to throw
the arm 330 in such a direction as to put the
clutch 87 in communication with the wheel
85, the printing and vegistering wheels of the
machine will be driven in the opposite diree-
tion 80 as to subtract, for instance. When

the gpindle 331 is drawn forward and rotated, -

the end of the semi-cylindrical part 337 after
the knob is liberated, engages the end of the
semi-cylindrical part 336, thespring apon the
spindle holding said parts firmly in contaci,
and preventing thespindle from being jarred
50 as to throw the clateh ont of engagement
with the wheel 85. Bynowdrawing the knob
slightly forward and turning the spindle, so
thatthe semi-cylindrical parts 336 and 337 reg-
ister with each other, the spring 331 retracts
thespindle. Thevreversing of the motor, that
istosay,the placing of the clutch 87 in engage-
ment with one wheel or the other, is effected
by the rotary motion of the spindle 331, but
iz noi caused by the lengitndinal movement
of said spindie. The connecting piece 329
permits the spindle 851 to be slid in and ont,
and it allows the oscillating frame 68, 69, and
206 to move backand forth without interfer-
ing with the spindle 331, the lever 326 by
guch eonneétion being permitted toslide lon-
eitudinally in said connecting piece. I may
mention here that the longitudinal motion of

]

&

the spindle 331 is for the purpose of moving
back and forth the spool 335 to suitably con-
trol the carrying mechanism to be hereinatter
deseribed, so that the said carrying mechan-
ism will bs governed to add or subtract at
will. By referring to Figs. 33 and 34 of sheet
10, it will be noted that the digits upon the
type-wheelof the printing-wheel shown in Fig.
33arerepeated thersontwice inrevérseseries,
but that the digits upon the adding-wheel
shown in Fig. 34 are repeated thereon in two
director regnlar series. The difference of ar-
rangement of type is due to the difference.in
function of the wheels.  The printing-wheels
in Fig. 83 print only the numbers registered
by the machine, and start from zero each time
a key is operated, whether the machine is
adding or subtracting. - The function of the
adding-wheels (Fig. 34) is, however, different,
their purpose being to indicate the sum of, or
difference between, numbers, and hence the
arrangement described is adopted.

One of the echief advantages of having an
adding machine that will subtract, is to be
able to make corrections in the work done by
the maechine. Soppose an operator hasg dis-
covered that a wrong number hasbeen added,
and it is desired to correct the same, The
knob 334 is manipulated so as to cause the
mwachine tosubtract, and the number wrongly
added is struek over again upon the keys.

1

This removes the wrong number from the.

machine and leaves the registering wheels in
the same position they were before such num-
ber was erroneously added. Then by again
manipulating the knob 3834 so as to add, and
striking the correct namber on the keys, ad-
dition may e continued. . It will be obvious
that where the wrong number has been sub-
tracted, the reverse of the preceding opera-
tion may be gone through with {o effect cor-
rection. ‘The correction of a number may ap-
ply to the correction of wrongly added digits,
or to the taking out of the machine the entire
nuinber containing the digit as one element.
Anotheradvantage of having the same ma-
chine both add and subtraet is to furnish a
means for verifying the work and of striking
balances (Fig. 85). Let us suppose that a se-
ries of nnmbers have been added by the ma-
chine and a certain resull is obtained. By
changing the machine so as to subtract, and
operating the keys to subtract the satme nam-
bers which were added-{o obtain the result,
the adding-wheels should register zero. This
indicates the correctness of the result ob-
tained by addition. If the adding wheels by
the method pursued, are not brought to zero,
then the work of the machine has been at
tault,
for addition, then the other direztion of rota-
tion will effect subtraction,and it matters not
which direction of rotation be selected by the
operator to add and which tosubtraect.
Carrying mechanism.—Having now more
particular reference to Figs. 50 {o 60 inclu-
sive, showing the carrying mechanism in de-

If one direction of rotation be used
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tail on an enlarged scale, 340 and 341 ave the
side bars of a frame for supporting the car-
rying mechanism, which side bars are jnined
together at their rear by a tie-rod 342. This
frame is sustained by the top rod 206* of the
oseillating frame at the rear end, where it is
provided with a slot formed by a prong 344
extending therefrom to. permit the rod 206"
to have the necessary motiou which the oscil-
lating frame has. Theside bars 840 and 341
rest mediately at their forward part upon a
shaft 845, which is supported at each end at
the top of the stationary side frames of the
machine (Fig. 4}, The side bars 340 and 341
do not themselves rest upon the'shaft 343, but
are provided with downward extensions 346
screwed thereto, which rest upon said shaft
(Figs. 6 and 13). The shaft 345 carries a se-
ries of wheels 347, loosely journaled thereon,
of the same size as the idle-wheels 78, and
corresponding in number to and meshing with
the idle-wheels of the adding-wheels. These
wheels 347 accompany the idle-wheels of the
adding wheels through all their movements.
Each of said wheels 347 i3 provided with an
annulus 348 having a single tooth 849 (Fig.
35}, which tooth is adapted to operate upon a
sunitable part of the earrying mechanism
whoen earrying is to be effected. The wheels
347 are provided with ten teeth, the same as
the idle-wheels 78, this being one-half of the
number of the teeth on the axially-moving
wheels 83 and 84, and one-half the number of
the teeth of the type-wheel gear wheels T5.
‘Within the frame formed by the side bars
340 and 3841 and the cross bar 342, whieh
frame ig stationary, isa second frame adapt-
ed to reciproecate, and composed of side bats
350 and 351 similar to each other. These
bars 350 and 351 are joined together by rods
352 and 353. The rods 852 and 353 project
beyond the side bars of the reciproecating or
movable frame into slots in the side bars 340
and 341 of thestationary frame, the said slots
forming a wmneans for guiding, and permitting
the reciprocating frame to move baclk and
forth, and at the same time sustaining it
upen the fAxed frame of the carrying mech-
anism (Figs. 4, 6, 13, 23, and 24}, Upon the
shaft 852 of the reciprocating frame are
mounted to swing Treely, a servies of fiat car-
rying-bars 854, the under side of which are
provided with three teeth, and the forwari
ends of which are notehed and cut away as
shown in the drawings. The three teeth of
the carrying-bavs 3564 are adapted to come
into mesh with their respective carrying
wheels 347 at the proper time, when suitably
oparated to effect the carrying. The bars
354 eorrespond in number to the carrying
wheels 347, and are arranged in the same
vertical plane with said wheels. Pivoted to
a downward extension from each flat bar 354,
by a pin 855, is & right-angle or bell-crank le-
ver 356 arranged Dbetween the flat-bars 554,
s0 that the lower ends thereof, which are pro-
vided with two {eoth or rounded projections,

517,383

are over {heir respective carrying-teeth 340
on the wheels 347. The said bell-cranlk le-
vers are adapted to De normally held down
in position so as to be operated upon by the
carrying teeth. Gravity may be relied upon
for this purpose, and to hold the uprignt arm
of the bell-erank lever against a stop-pin 857
earried by each flat-bar 854, Tho action of
gravity may be supplemented by a small
spring 358 bearing against the rear of each
of the uwpright arms of the bell-crank lovers,
and earried by a pin upon each of the ear-
rying-hars 354. To the upright end of the
bell-crank lever 356 is articulated a link 359,
whieh is in turn artieulated to a hook 360
(Fig. 54), forming a lateh for each of the ear-
rying-bars, and adapied to engage a pin 361
upon each of said bars. The hooks 560 are
logsely swung upon a shaft 362 sustained at

79

8o

each end by standards 363 und 364, extend-

ing from the side-bars 350 and 351 respect-
ively of the reciprocating or movable frame,
Normally the earrying-bars 354 are alilatehed
in their raised positions by the hooks 360,
When earrying is to be effected, the free arms
of the right-angular levers 355 are operated
by thesingle carrying teeth 349, which by the
connections deseribed actuates the hook 360
so as to unlateh the raised carrying-bar 354
of the next order above. Suppose it is neces-
sary to carry, for instance, from units totens
the right-angularlever hetween the nnitsand
fens earrying-bars will have its free end over
the units-wheel carrying-tooth 349, and willun-
lateh the hoek 360 whichsustains in place the

"next ahove or tens ecarrying-bar. Itwill beob-

served that theright-angularleverdoes notan-
lock thecarrying-barupon which itis monnted,
but the earrying-bar next above. Should
gravity not bo sufficient to canse the carry-
ing-bars to fall when nulatehed, each of said
bars may be provided with a helieal spring
363, which ig eonnected to a eross-bar of the
reciprocating frame at one end, and to the
earrying-bars at the other end.

It will e nnderstood that in my carrying
apparatus the carrying members or bars may
unloek oue another, that is to say, the carry-
ing-bar below (i. . of a lower order) may un-
lock the cartying-bar or bars above, or of a
bigherorder, when the registering wheels and
carrying teeth corresponding to each of the
carrying-bars above are one step removed
from the earrying position. Suppose, for in-
stance, that 99 is recorded on the unils and
tens wheel, and that one is added to the
unils. The units registering wheel 347 and
carrying tooth 349 will strike in their rotation
the bell-crank lever 356 and unlock the latch
360, letting the units-earrying-bar, between
the niits and the teus wheel, drop. This
dropping of .the units carrying-bar referred
to will carry down with it, at the same time,
the bell-crank lever 356 pivoted upon said
bar. One of the teath on the free end of the
bell-eranlk lever 356 will now impinge against
the carrying tooth 349 beiween the tens and
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the hundreds, and will throw upward this
end of the bell-crank lever,and backward the
upper end of said bell-crank lever, drawing
on the link 359, and operating the lateh 360,
which sustains in position the tens earrying-

bar 854 between tens and the hundreds, there-.

by permitting said tens earrying-bar to drop
upon the rest 391, It will be noted that the
anits earrying-har has, by the counnections
referred to, unlatched or positioned the tens
carrying-bar for carrying, and that this has
not been eaused by the revolution of the tens
carrying wheel, but on the eontrary, is inde-
pendent of the revolution of the tens wheel,
which has remained stationary during this
operation. When, now, the carrying mech-
anisin is moved back or forth, the earrying-
bars referred fo, after the rest 391 has been
lowered, will drop into engagement with the
carrying wheels, and will tern said wheels
through the.space of one tooth. This action
of one carrying - bar unlocking another
through the instrumentality of the connee-
tions referred to, will take place no matter
how many carrying wheels are at nine, or one
step removed from the carrying point, and
the actuation of one bar by the rotation of
the earrying teeth will be sufficient to unlateh
every carrying-bar, provided its correspond-
ing carrying wheel and tooth is at nine, or

butl one step removed from the carrying po-

sition. One carrying-bar when unlatched,

will not, however, operate the one or ones,

above when the carrying wheels correspond-
ing to said carrying-bar or bars are not at
nine, or one siep removed from the carrying
position, for then when a carrying-bar which
is nnlatched drops, carrying down with it its
bell-crank lever 359, the teeth on the free end
of said bell-erank lever do not strike against
its earrying tooth 349, beeause said tooth 349
is not in the path of or in position te im-
pinge against the said hell-crank lever, and
therefore the spring 358 holds the bell-érank
lever 356 in its normal position and main-
tains the carrying- bar next above in-ifs
latched condition. It will be seen, therefors,
that all the carrying-bars which arve to carry
for an entire number, are- positioned or un-
latehed hefore any of the carrying takes
place, and that all of said carrying-bars carry
simultaneously and independently when actu-
ated, and not suecessivelyand progressively,
48 in the carrying mechanisms herstofore de-
vised and with which T'am familiar. This I
regard a3 a decided advantage, in that the
carrying-bars are all positioned or unlatched
during the striking off of an ‘entire nnmber
on the keys, and all thecarrying is performed
subsequently thereto. Each wheel and car-
rying-bar actuated during carrying is inde-
pendently and simultaneously operated by
the same movement, to a uniform extent, and
therefore thereis ample chance for the parts
having opportunity to act. Over-rotation of
the wheels during earrying is also guarded
against by this means. Thisfeature of hav-

ing one carrying member unlock or position
another for earrying indepeundently of the
rotation of any of the registering wheels and
carrying teeth, except the first or the actuat-
ing one of the lower order, is, so faras T am
aware, novel. _

Huandle connections for actuating the carry-
ing mechanism.—The reciprocating frame in
which the earrying-hars 354 are mounted may
be normally held in a backward position, for
instanece, and propelied forward to cavry for
adding, for example, aud may be held ina
forward position and moved rearwardly to
carry for subiracting, for instance. The car-
rying mechanism may be reciprocated in any
suitable way, either by the keys direct, or by
a motor, or may be operated by extraneous
force. 1 preferthe latter means, and elect to
have the carrying take place after a ecomplete
number has been struek upon. the keys, and
not to have the earrying done upon the reg-
istration of each digit of the number, This
means of operation has several advantages,
in the first place: it makes the key resistance
Tess not to have the earvying done by the keys
direet, and also gives the keys uniformity
of resislance, which they wounld not have if
they did the carrying. In the nexi place,the
means preferred has advantages over permit-
ting the motor to actuate the earrying mech-
anism, for the carrying would then have to
be done when the keys were depressed, and

suffieient time might not be afforded for the

purpose. So also, haviug the motor do the
carrying might resalt in over-rotation of the
registering wheels by reason of the velocity
of movement of the motor and gearing driven
thereby, and this wounld alsc require a larger
motor of eonsiderahly more power. Torthese
reasons I prefer to have the carrying done by
the opsration of the handle 275, which is a
deliberate movement, and which operation
must necessarily be gone through to feed the
paper, wind the motor, bring the carriage to
the starting point, &e. The reeiprocatling
frame 350, 351, 352, and 353 bearing -the car-
rring-bars may be operated to carry from the
handle in any suitable way without depart-
ing frown my invention, but is preferably op-
erated in the present machine by the follow-
ing means. DPivotally connected to the disk

- 269, which i rotated to and fro in the ave of

thecitele by operating the handle 275 as above
explained, is a rod 370 arranged adjacent to
the rod 286 previously described, This rod
passes upwardly and is'pivoted to a bar 371,
the lower end of which is slotted or forked
and is guided by a shaft 372. The bar 371 is
arranged adjacent to the fixed side-frame 66
of the machine, and is maintained vertieal
(Figs, 4, 6, 13, 23, and 24), The said bar at
its upperend hranches into and formsan open
auadrangular part or member 373 having near
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its upper part two notches directly opposite

and on the insides of the vertieal limb of the
gquadrangular part. One or the other of these
noiches is adapted toengage elther oneof pins.
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374 and 375 vespectively, carriad by the dia-
metrically opposite arms of an inverted T-le-
ver 376 wountled upon theshaft 245 previously
referred to (Figs. 4, 28, 24, and 50). When
the Qisk 269 is turned back and forth by op-
erating the handle 273, the rod 370 pulis down-
wardly the bar 871 and quadrangular part

373, When the said hauwdle and disk 200

immediately thereafter retwrn to their nor-
mal position, the aforesaid parts are raised,
When the pin 374 of the T-lever 376 is iu
engagement with its noteh in the open quad-
rangular part 373, and the parts are in their
raised position, the prineipal arm of the T-le-
ver will be defiected toward the rear of the
machine ([ig. 23} and will normally maiu-
tain such position. Assoon as the handle is
pulled, the T-lever will now be deflecied to-
ward the front of the machine (Fig. 24) by
means of the connection described. TUpon
the parts resnming their roroal position, the
T-lever will be pushed backwardly to its
former position. Thus it will be seen under
the assnmptions made, that the T-lever is
normally toward the rear of the machine, ot
is, by pulling of the handle, thrown forwardly
and then backwardly. I the pin 375 upon
the other arm of the T-lever be placed in en-
gagement with the other notch in the quad-
rangular part 373 (Fig. 4), the principal arm of
the T-lever will be normally forward toward
the front of the maechine, and when the han-
disig pulled and the guadrangular part drawn
downwardly thereby, it will move the prinei-

pal arm of the T-lever toward the rear of the
machine, As soon as the gquadrangular part

rises by the return wmovement of tie handle,
the T-lever will be thrown forwardly to its
normal position, The npper end of the T-
lever is that which moves the carrying mech-
anism in one direction or the other, depend-
ing npon whether addition or sabiraction is
to beeffected. When the pins of the T-lever
are in engagement with one notech of the
guadrangular part, say the pin 374 is in its
notch, the carrying mechanism will be oper-
ated to carry oae, for addition, for one or
more of the numerical orders; and when the
pin 375 for instance, is in engagement with
its noteh, the mechanism will be 6t 80 as o
earry oue, for subtraction, that is to subtraef
one from the next higher order.

Heans controlling the carrying mechanism
to add or sublrgct.—The T-lever 376 may be
operated by any means to haveits pinsthrown
in engagement with one or the other noteh
of the gnadrangular part, but is preferably
operated for this purpose by shifting the
quadrangular part 573 slightly to oue side or
the other, that is, slighily to the rear or fo
the front of the machine, This shifting of
the quadrangulatr part isaccomplished by the
spool or collar 335 previously described, npon
the shaft 331 (Figs. 23,24, and 38). Onelimb
of the guadrangular parbt 373 engages the
spool 335, so that when the kool 334 of the
shaft 331 is pulled outwardly or permitted to

517,383

move inwardly, the guadrapgular part will
be shifted as aforesaid. This oceurs at the
same time that the shalt 331 is votated by
the knob 334, to change the cluteh 87 from
cue of its wheels to the other, to reverse
the direction of rotation of the printing and
registering wheels. Thus it will be secen
that the carrying mechanism is reversed in
its action at the same time that the register-
ing mechanism proper is reversed in its ae-
tion. When one of the ping earried by the
T-lever engages its noteh, the other pin and
other end of the T-lever escape the oppo-
site vertical side of the quadrangular part,
causing no interference therewith, Thepins
of ihe T-lever will uot of themselves engage
the notches of the quadrangular part by
merely shifting the quadrangular part slight-
Iy, that is to say, the change from one pin and
one noteh to the other pin and thie other
noteh eannot e made by merely shifting the
gradrangulay pavt as explained, for the rea-
son that when one pin is in engagement with

its noteh, the other pin is below Iits notel.

This change is made by holding the knob 334
in one or the othev position as the case may
be, and then pulling the handle 274, whiel
latter moves the guadrangular part 373 up
and down and canses the pin which is to be
made to engage its noteh to ride along its
vortieal limb of {he quadrangunlar part until
its noteh is encounterad in the passage, when
the said pin will snap into its noich and ef-
fect the desired engagement, and the other
pin will be withdrawn [rom its noteh.
Applionces actuating the carrying mechan-
ismy by handle connecfions—Having shown
how the T-lever which oporates the carrying
mechanism is positioned and operated in one
or the other direetion to earry, I will now pro-
ceed to deseribe the eonneections between the
T-lever and the cartying mechanism, To tha
upper end of the T-lever 576 is articulated a
link 377, which is in turn articulated to a
pate 373 having forward and rearward ex-
tension arms, sustained in bearings 379 and
330 mounted npon the left-hand side bar 340
of the fixed frame (Figs. 4, 6, 15, 23, 24, 50,
and 536). The plate 378 is by the link 377
moved back and forih by the T-lever. Iu
a slot 381 in the plate 573 works a screw-
pin 332 carvied upon the free end of an arm
852 rigidly affixed to a shaft 333, which is
supported by uprights 384 and 335 at each
end, and extending respectively from and
sccared to the stationary side-bars 340 and
341 of the fixed frawe. The slot 381 has a
horizontal part about midway of the plate
378, and an incline part joining another hori-
zontal part near the iep of said plaie. The
shaft 383 Las also connected to it arms 380
and 387 rvigid to the same and forming there-
with a rock-shaft. These armsare connected
by means of links 588 and 389 respectively to
the uprights 363 and 364, which are secured
to the side-bars 350 and 351 of the reciprocat-
ing frame, as previously described, When
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the plate 378 is reciprocated by the T-lever,
the pinupon the arm 382 travels along throngh
the slot 381 in said plate, from its iniiial po-
sition (Figs. 28 and 50) with lost motion until

it encounters the diagonal or inclined part of

the slot, when the plate 378 impels the pin
382* and arm 382 forward, thereby rotating
the shaft 333 so as to swing forwardly the
arms 386 and 387, thereby drawing the links
388 and 389 forwardly so as to move forwardly
the reciprocating frame 350, 351, 352 and 353
(Figs. 4, 24, 57, and 58.) When the T-lever
roturns to its former position, the movadble
frame will be impefled in the opposite diree-
tion by the connections deseribed, the serew-
pin on arm 382 traversing the slot 381 in the
opposite direction, and moving the parts re-
ferred to in the reverse of the direction re-
ferred to. 1If the parts are in their initial po-
aition to subiraet as shown in Fig. 4, where
the notch in the quadrangular part is in en-
gagement with the pin 375 of the T-lever,
which is normally now in a forward position,
and the serew-pin on the end of arm 382 in
the rearward horizontal part of the slot 381,
and the handle 275 is operated, the T-lever
will move rearwardly and impel in that di-
rection the plate 378, When the pin on the
arm 382 encounters the incline part of the slof
381 the shaft 383 will be turned in an oppo-
site direction to that first mentioned, and will
first move the reciprocating framse 350, 351,
352, and 353 in which the carrying-bars 354
are mounted, rearwardly, or in an oppesite
direction to that previously described, When
the connections referred to are moved in an
opposite direction, the reciproeating frame
will be impelled in an opposite direction in
an evident manner, and wil resume its vor-
mal position for subtracting. : .

Means for holding unlaichied the carrying-
bars out of carrying position.—Inasmuch as
the carrying is done afterthe complete num-
her is strunck upon the keys, and when the
handle is pulled, but not during the operation
of the keys, it will not do in the mechanism
described, to let the carrying-bars passat once
after being suitably positioned by the carry-
ing-teeth 349 into engagement with the carry-
ing-wheels 347, beeause this would interfere
with the operation of-the registering-wheels
and carrying mechanism. To obviate this
I design to have the earrying-bars when lib-
erated by the connections described through
the instrumentality of the carrying teeth 349,

" drop upon or be still held in their raised po-

6o

sition by some suitable means, which will per-
mit said bars to come into engagement with
the carrying wheels 347 when the handle 275
is pulled. For this purpose I provide the
movable or reciprocating frame of the earry-

- ing mechanism with a shaft 3990, supported at
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each end by the side bhars 350 and 251 De-
neath the earrying-bars, and carrying a cam
or rest 391 upon which the carrying-bars 354
may drop {Fig. 51} when suitably liberated to
carry in the manger hereinbefore set forth.

The shaft 390 passes through the fixéd side-

bar 340 Figs. ¢, 23, 24, and 56, and works in

aslot insaid bar. It is provided whereit pro-
trudes through the side-bar 340 with a righi-
angle or bell-ecrank lever 392, the upper end
of which is provided with a serew-pin 892*
which bell erank-lever works in a second slot
893 in the plate 378, said slot having an in-
clined portion and a vertieal portion as shown
in Figs. 4, 23, 24, and 50, The other end of
the bell-crank lever 392 hasupon it a pin 394,
against which is adapted toimpinge a lug 395,
extending downwardly from the bottom of the
plate 378, 30 as to operate the 2aid bell-erank
lever. Connected to the bell-crank lever 5392
by the pin 394 is a link 396 pivotally afficed
to a erank arm 397 upon the end of a rock-
shaft 398, which protrudes through the slot
in the fixed side-bar 340, in which slot works
the bar 353 as before deseribed. The shaft
398 has upon it two arms 389 and 400 which
sappert a rod 401 (Figs. 1, 4, 6, 13, 23, 24, 51,
52, 53, 56, 57 and 58). The rod 401 by the
means described is adapted to swingin under
the ecarrying-hars, which have not been un-
latched by the carrying-wheels, s that when
the handle 275 is pulled the possibility of the
carrying-hars, whicl have not been positioned
by the carrying mechanism to carry, carrying,
is averted (Figs. 52 and 57), and said carry-
ing-bars prevented by any possibility from
carrying. The rod 401 comes bhetween the
unoperated or raised carrying-bars and the
carrying-bars which have fallen upon the cam
391 and made their fiest drop (Figs. 51, 52
and 57). ’ : '

Connections puttingthe unlatched carrying
bars in carrying position.—Let us suppose
that the carrying mechanism is positioned to
carry for addition, for instance, (Fig. 28) with

the serew-pin 392% on the upper end of the . . . .

bell erank lever 892 resting in the vertical
part of the slot 393 in plate 378. If the plate
378 be.moved. forwardly by pulling the op-
erating handle 275 as previously described,
the upper end of the bell-erank lever 392 will
be moved forwardly and the lower part of
the bell-erank lever will be moved rearwardly,
drawing upon the link 896 and moving the
crank-arm 897 rearwardly, thereby bringing
the rod 401 beneath the carrying bars which
have remained latehed, and above the earry-
ing-bars which have been unlatehed. This
ocenrs duriog the first part of the movement
of the plate 378 and handle 275, and during
the time the pin 382* upon the arm 382 is
traveling in the upper horizontal part of the
slot 381 previously described, and during
which there is lost motion between the plate
378 and said arm 382. The plate 378 con-
tinues to move forward the npper end of the
bell-erank lever 352 nntil said end is moved
downwardly sufficient to escape the verti-
cal part of the slot and eocounter the in-
clined part thereof (Fig,24). When the bell-
crank lever 892 gradually resumes its pre-
vious position in traveling up the incline of
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the slot 393, the rod 401 is finally withdrawn
from bheneath the carrying-bars 854 when the
upper end of the bell-crank lever reaches the
top of the inclined part of the slot 393, Dur-
ing the time the upper end of the bell-crank
lever 392 is traveling up the incline of the
slot 303, the movable frame in which the ear-
rying-Dars are mounted is being impelled for-
ward to carry by the pin on the arm 382 ep-
countering the ineline part of the slot 381.
‘While the bell-erank lever 352 has its npper
end impelled forwardly and downwardly by
the forward motion of ihe plate 378,itisturn-
ing the shaft 390 in such a direction as {o
lower the eam 591, and cause the carrying-
bars which hiave dropped thereon to passinto
engagement with the carrying-wheels 347,
that is, fromn the position shown in Fig, 51 to
the position illustrated in Figs. 52 and 57. It
has just heen shown that this movement of
the bell-erank lever 392 takes place previona
to the movement forward of the movable
frameinwhichthecarrying-barsare mounted,
consequently the unlatched carvying-bar or
bars are allowed to make their second drop
and pass into engagement with the carrying-
wheels, before the movable frame is impelled
forward, that is, from the position shiown in
Fig. 52 to the position shown in TFig. 57, the
former of which views shows the mmechanisih
just previous {o carrying, and the latter view
illustrates the mechanism daring carrying.
It will be understood that the movement of
the movable frame is of such extent as to
movetheadding or registering wheelz through
one tooth, or from one character or digit on
said wheel to the next thereon only.
Raising and relatehing the earrying bars
after carrying —1t has been shown that there
ig lost motion beiween the plates 378 and the
serew-pin on the arm 882 which reciprocates
the movable frame in which the earrying-
bars are mounted, and that this ocenrs dur-
ing the latter part of the forward strolke of
the plate 378, as well as during the first part
of the stroke of the plate 878, The lost mo-
tion during the latter part of the stroke of
the plate 378 oceurs when-the serew-pinon the
arm 332 is in the lower horizontal part of the
slot 881, consequently the movable [rame is
not moved forward during the last part of Lthe
forward stroke of the plate 373; but daring
the last part of the forward stroke of the
plate 378, the screw-pin on the upper end of
the bell-crank Iever 302 is still impelled up
the incline of the slot 393, Thislatter move-
ment forces the bell-erank lever to iis high-
est position,and turns the cam 301 upwardly
to its most elevated point, slightly above its
normal position (see dotted lines in Fig. 53),
which operates to raise the carrying-bars,
that have been uunlatehed and passed into
sngagement with the carryin g-w heels. When
the carrying-bars are thus raised, the hooks
360 automatically engage the pins 361 on the
carrying-bars and lateh said bars up in their
normal position. Thepins361onthecarrying-
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bars ride over the enrved nose of the hooks
200, pushing sald hooks aside, and the gravity
of thehook econnections together with the aid
of the spring 358, eauses the hookstolatch over
the pins 36L. 1t will be noted that the pinon
the npper end of the bell-crank tever 392 does
not normally extend to the highest point or
end of the slot393. A further upward move-
mentof the upper end of the bell-crank lever
is caused by additienal movement of the plate
378, which is for the purpose of raising the
cam 891 above its norwmal position to 1ift the
earrying-bars to their highest pointand latch
them in place. When the parts are free from
restraint they resume their normal positions
as set forth, It may be noted that during the
latter part of the forward stroke of the plate
378, the rod 401 (Fig. 24} is moved from un-
derneath the unlatched earrying-barg, but it
will be remenbered that at this time the car-

jo
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rying has already been effected, and forward -

motion of the movable frame bearing the car-

-rying-bars has ceased by reason of the lost

motion above explained, and it will alse be
remembered that the cam 391 s now moving
upwardly so as to catch any carrying-bars
which may have beeninadvertently unlatched
since i1he bar 401 was moved from beneath
theuanlatehed earrying-bars. During thelat-
ter part of the forward sivokeof the plate 378,
the lug 895 thereon may ¢ome agaiust the pin
394 on the bell-erank lever 592 and insure the
positive movement of the parts, so that the
cam 391 will be rajsed without fail to its high-
est position, slightly above normal, to insuaro
the relatching of the carryiog-hars,
Operation of the carrying mechanism in
sublraction.—Now suppose the parts are in
position fFor earrying for suburaction, for in-
stance, as shown in Migs. & and 38, the pull-
ing of the handle 275 will move backwardly
the plate 878, the pin on the upper end of tha
bell-erank lever 802 is now normally in the
inclined part of the slot 393. The reavward
movement of the plate 378 canses the upper
end of the bell-crank lever o move down-
wardly and forwardly in the inelined pavt of
the slot 303, giving to said bell-crank lever
the same motion that it had before with ref-
erence to addition, and.consequently moving
the cam 391 downwardly and the rod 401 be-
neath the unlateled earrying-bars as before,
There will be lost motion hetween the pin on
the arm 582 and the slot 531 during the firse
part of the motion of the plate 373 rearwardly,
apd no movement of the movable frame
until said last-mentioned pin encounters the
diagonalorinelined part of the slos 381, when
the movable frame in which the carrying-bars
are mounted will be impelled rearwardly by
the conneations previously desceribed. When
the plate 378 has beeu foreed to near its ex-
treme rearward limit, the parts referred to
wili be in the position shown in Fig. 23, with
the exception of the T lever 376, quadrangu-
lar part 373, and its connections., The fuar-
ther movement of the plate 378 rearwardly
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brings the pin on the upper end of the bell-
crank lever 392 to its highest position to the
full limit of the vertical part of the slot 393,
and removes the rod 461 from beneath the
carrying-bars, and also raises the eam 391 so
as to lift the earrying-bars to their highest
point, whereupon they willbe latched. When
the handle 275 returns to its normal position,
the plate 378 will be moved forwardly, and
the same action will take place as was de-
geribed with referenee to the forward move-
ment of the paris in the position shown in
Fig. 28, with the exception that the carrying-
hars being now laiched, will have no effect on
thecarrying-wheels, so that the earrying-bars
will resume their normal position idly. It

will be plain from the foregoing deseription |

that correction may be made in the work done
iy the machine in the wanner previously de-
seribed, even after carrying has heen effected.

- Maintoining the carrying mechanism in
normal posibion.—I have previously referred
to the eam 391 resuming its normal position,
and also to the plate 378 being normally held
in position both for adding and subtracting,
and that the serew-pins working in the slots
in said plate do not normally rest at either
of the extreme ends of said slots. This posi-
tion of parts is insured by the connection of
the quadrangular part with the T-lever, and
by the conneection of the T-lever with the
plate 878, and is also insured by a spring 402
(Fig. 56) which is connected to the upright
363 of the movable frame at one end, and at
thie other end is secured to the cam 591 in

such a way as to maintain said eam in its nor- i

mal position, as shown in Figs. 51 and 58,
Thespring referved to not only tends to keep
said parts in their normal position,bat main-
tains the bar 401 normally removed from the
earrying-hars.

Devices for automatically unlocking the add-
ing wheels during carrymmg.—I lave pre-
viously explained that the adding wheels are
positively loeked in position by pawls 79, ex-
cept when the machine is working in a certain
given order and a key is operated, or when
the adding-wheels areunlocked to be brought
to zero. It will be plain that since the ear-
rying is done by the handie, and no key is
operated when the carrying is effected, that
the adding-wheels are locked from mtatmn 50
that some means must be devised for the
mechanism described to nnloek the carrying-
wheels when carrying is to be performed. To |
accomplish this I provide a lever 403 (Figs. |
81, 52, 53, 57, 58 and 59) for each carrying bar,
These 13‘618 are hung upon a shaft 40-1 80
they muy swing independently of said shaft
and independently of one another, The said
shaft 404 is supported at each end in theside
frames 340 and 841 of the fixed frame. They
each have a pin 405, whieh is adapied to be
engaged by one or the other of two mnotches

40b and 407 in each of the earrying-bars 354
when the said carrying-bars are permitted to

drop the second time (Figs, 52 and 57). The
ends of the levers 403 are slotted in two di-
rections, at right-angles to each other, In
the slot in the plane of sach lever 403 takes
the T-end of a lever 408 having a pin 409
theveon (Fig. 60) which rests and plays in the
other slot in the levers 403. 'The levers 408
pass downwardly and are pivotally connected

-to their respective locking-pawls 79 between

the fuleram 8 and the locking-nose thereof
(Fig. 53). Whenany lever 403 is vibrated, in
one or the other direction on its fulerum 404,
by the reciprocation of iis carrying bar 334,
which has dropped and engaged its reSpectlve
pin 405 on said lever 403, it bears against the
upper end of the lever 408 depresses thesame,
(the lower end of said lever 403 acting like a
cam)and unloeksthe gear-wheslof theadding-
wheels, as shown by dotted lines in Fig. 53.
The parts for adding are in the position
shown in Fig. 51, During the first part of
the movement of the handle 275 they occupy
the position shown in Fig. 52, wherein the
notch 407 is in engagement with the pin 405,
Fuarther movement of the handle 275 moves
forward the reciprocating frame in which the
carrying-bars are wounted, and causes the

| lever 403 to occupy the position shownin Rig.

57, in which position it causes the lever 408
to be depresszed and to unlock its pawl 79, as
previously described, If the parts are in

| position, say for substracting (Fig. 58), the

carrying-bars 354 will be in such position
that when they drop, the notch 406 therein,
instead of the notch 407 as previously de-
seribed, will engage the pin 405 when the
handle is pulled and any of the carrying-bars
ars unlatched. The backward movement of
the reeiprocating frame, hearing the earry-
ing-bars, will then move the lever 403 in an
opposite direetion to thatshown in Fig. 57,
but will depress the lever 408 thesame as be-
fore, and unlock the pawls 79 automatically,
as explained.

General observations.

Where a fristional or non-positive means
is employed to keep the adding wheels at
zero, the unlocking devices aeting in eon-
junection with the carrying mechanism to un-
lock the adding-wheels, may be dispensed
with.

It will be noted that my adding machine is
reversible throughout. Not only can thereg-
istering mechanism proper and the carriage
be reversed in Qirection of motion as and for
the purposes previonsly set forth, but the
carrying merhanism can also be reversed to
earry for addition or sublraction at will.

My carrying mechanism may be used with
other forms of adding machines other than
that herein described, and 1 do not wish to
limit such mechanism to use with any partie-
ular kind of adding machine. And ou the
other haand, other forms of carrying mechan-
ism may be used with my machine, and I do
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not wish to confine myself to any partieular
formn of carrying mechanism, excepl when
otherwise stated in my claims,

The motor mechanism, the escapement
mechanism, the earriage mechanism, and the
carrying and other mechanisms herein set
forth, while dependent nupon each other to a
certain extentin my machine, arve independ-

.ent of -each other when broadly considered,

and may be replaced with other forms of
mechanisin without departing from my invea-
tion.

Having fully sef forth my invention, what
I desire to claim and secure by Letters Pat-
ont of the United States is—

1. An adding machine having a seties of
registering mechanisms—one for each pu-
merical order, printing deviees recording the
numberg registered, a motor impelling said
registering mechanisis and printing devices,
a earriage determining the nomerical order
in which the machine is workiug, and keys
controlling said wotor and carriage.

2. An adding machine having a series of
adding-wheels registering the number added,
printing deviees, and a shiftable impression-
taking device by which the different numbers
registered may be printed by said printing
devices, and the result of the anmbevs added
and registered upon the adding-wheels may
be printed directly from the said adding
wheels by shifting said impression-taking de-
vice. :

3. The eombination of registering wheels,
printing deviees for recording the difforent
nombers registered, keys for operating said
registering wheels and printing devices, an
impression-taking device traveling widthwise
of the wachine, a carriage for positioning
said impression-taking device widthwise of
the machine and determining from wlhich of
the printing deviees an impression may be
taken, a paper-sheet mounted independeutly
of said earriage, and au inking ribbon atthe
opposite side of said paper-sheet from gaid
printing devices and between the paper-sheet
and impression-taking device.

4. T'ne eombination of registering wheels,
printing devices, lkeys controlling said regis-
tering wheels and printing devices, an im-
pression-taking device traveling widthwise of
the machine, and determining from which of
the priniing devices an impression may be
taken, a carviage for positioning said impres-
sion-taking device widthwise of the machine,
a paper-sheef monnted independentiy of said
earriage, an inking ribbon arranged across
the paper-sheet between the impression-tak-
ing device and the paper-sheet, and actuat-
ing connections for vibrating said ink ribbon
transversely of its length for the purpose de-
seribed.

5. The combination of a series of register-
ing wheels, a series of printing wheels for re-
cording the nmmnbers registersd, an impres-
sion-taking device traveling widthwise of the
machine, a carriage for positioning said im-
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pression-taking.device widthwise of the ma-
chine and determining from which of the
printing wheels an impression may be taken,
a bulletin sheet, a frame independent of said
carriage and maintaining that side of the bal.
letin sheet away from ihe printing wheels in
view of the operator, keys for operating said
registering and printing wheels and carviage,
and an inking ribbon at 1he opposite side of
the bulletin sheet from said printing wheels
and between the bulletin sheet and the im-
pression-taking device.

6. The combination of & series of register-
ing-wheels, a series of printing-wheels, a car-
riage determining which of the printing and
adding wheels may be operated, an impres-
sion-taking device arranged in front of the
printing-wheels, a hulletin sheet interposed
between the printing-whoels and impression-
taking deviee, an inking meaus arranged be-
tween the Lullatin shest and the impression-
taking device, and keys snitably controlling
the series of registering and printing wheels,
the carriage, and the impression-taking de-
viee.

7. The combination of a series of register-
ing-wheels, a motor for impelling the same,
keys controlliing the motor, and a carviage
governed by sald keys and determining whieh
of the registering-wheels may be actuated.’

8. The cowbination of a series of registor-
ing-wheels, a motor for impelling the same,
keys controlling the motor, a carriage gov-
erned by said keys and determining which of
the registering-wheels may be actuated, a
motor-winding mechanism, a handle for said
latter mechanism, and connections intorme-
diate the haundle and the carriage by which
the earriage is brought to the starting point
at the same time the wmotor is wound.

9. The eombination of a series of register-
ing wheels, keys controlling the same,aseries
of earrying members snitably positioned by
said registering wheels during the operation
of the keys controlling said registering wheels,
and a deviee operated at will actuating the
said carrying members to carry after they
have been positicned by the registering wheels
during the operation of the keys.

10. Theeombination of a series of register-
ing-wheels, izoys controlling the same, a car-
riage governed bysaid keys and determining
wlhich of the registering-wheels may he actn-
ated, » handle for briuging the carriagetoils
starting point, a earrying mechanisie swit-
ably positiened by the registering-wheels,
and eonneetions intermedinte the said carry-
ing mechanism and said handle wherveby op-
erating the handle brings the earriage to the
starting point and eauses the carrying mech-
anism Lo earry.

11. The combination of a series of register-
ing-wheels, a motor for impelling the same,
keys eontrolling the motor, & earriage gov-
erned by said keys and defermining which of
the registering wheels may be aetuated, a
motor-winding mechanism, a handle for the
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motor-winding mechanism, a carrying mech-

anism suitably positioned by the registering-
wheels, and actnating devices connecting the
said handle to the carrying mechgnism,

12. The ecombination of a series of register-
ing-wheels, a motor for impelling the same,
keys controlling the motor, a carriage gov-
erned by thesaid keys and determining which
ot the registering-wheels may be actuated, a
motor-winding mechanism, a handle for the
motor-winding mechanism, conuvections in-
termediate the handle and the carriage by
which the carriage is brought to the siarting
point at the same time the motor is wound, a
carrying mechanism suitably positioned by
the registering-wheels, and actuating devices
conneeting the said handle to the carrying
mechanism, _

13. Thecombination of aseries of register-
ing-wheels, a motlor for impelling the sams,
keays controlling the motor, a carriage gov-
erned by said wheels and determining which
of the registering-wheels may be actuated, a
motor-winding mechanism, a handle for said
latter mechanism, connections intermediate
the earriage and motor-winding mechanism,
by whiech the earriage is brought to the start-
ing pointat thesame time the motor is wound,
printing devices recording the nambers reg-
istered, and paper-feeding devices operated
by said handle,

14. The combination of a series of register-
ing-wheels, keys controlling the same, print-
ing devicesrecording the numbers registered,
a carrying meehanism snitably positioned by
the registering-wheels, and a handle having
suitable connections with the paper-feeding

~ devices, and also connections with the carry-
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ing mechanism.
15, The combination of a series of register-

ing-wheels, a wmotor for iwpelling the same,

keys cortrolling the motor, a motor-winding
mechanism, a handle for said motor-winding
mechanism, a carrying mechanismm suitably
positioned by the registering wheels, print-
ing deviees recording the numbers registered,
paper-feeding deviees, and counectionsinter-
mediate the handle and the paper-feeding de-
viees and earrying mechanism.

13. The combination of a series of register-
ing-wheels, a motor for impelling the same,
keys controlling the motor, a carriage gov.
erned by said keys and determining which of
the registering-wheels may be actuated, a mo-
tor-winding mechanism, printing devices re.
cording the nombers registered, paper-feed-
ing devices, a carrying wechanisin suitably
positioned by the registering-wheels, and a
handle having sunitable connections with the
motor-winding mechanism, the carriage, the
paper-feeding devices, and carrying mech-
anism,

17. The combination of aseries of register-
ing-wheels, a series of printing-wheels record-
ing the numbers registered, a carriage deter-

mining which of the registering and printing

wheels may be actuated, and a handle having

suitable connections for bringing the carriage
to the starting point and the printing-wheels
to zero. .

18, The combination of a series of register-
ing-wheels, a series of printing-wheels tzeeorcL
ing the numbers registered, paper-feeding de-
vices, and a handle having suitable connec-
tions for bringing the printing-wheels to zero
and actuating the paper-feeding devices.

19. The combination of a series of register-
ing-wheels, a series of printing-wheels record-
ing the numbers registered, paper-feeding de-
vices, a carriage determining which of the
registering and printing wheels may be actu-
ated, and a handle having suitable connee-
tions for bringing the printing-wheels to zero,
the carriage to a starting point, and actnat-
ing the paper-feeding devices. o

20. The combination of a series of register-
ing wheels, a series of printing-wheels record-
ing the numbers registered, paper-féeding de-
vices, a carrying mechanism suitably posi-
tioned by the registering-wheels, and a han-
dle having suitable connections for bringing
the printing-wheels to zero, actuating the pa-
per-feeding devieces, and operating the carry-
ing mechanism. .

21. The combination of a series of register-
ing-wheels, a series of printing-wheels record-
ing the numbers registered, paper-feeding de-
vices, a-carrying-mechanism suiiably posi-
tioned by the registering-wheels, a carriage
,determining which of the registering and
printing-wheels may beaetnated,andahandle
having suitable connections for bringing the
printing whesls to zero, feeding the paper, op-
erating the carrying mechanism, and return-
ing the earriage to the starting point.

22. Thecombination of registering wheels,
a series of printing devices, keys controlling
said registering wheels and printing deviees,
an impression-taking device traveling width-
wise of the machine for taking impressions
from said printing devices, a carriage for posi-
tioning said impression-taking device width-
wise of the machine, and determining from
which of the printing devices an impression
may he taken, a paper-sheet mounted inde-
pendently of said carriage, an inking ribbon,
ahd a handle having suitable connections for
retorning the carriage and impression-taking
device to the starting point and feeding the
inking ribbon,

23, The combination of registering wheels,
carrying mechanism, a suitable motor for ro-
tating the registering wheels, printing de-
vices, a carriage for determining which of the
registering wheels may be rotated and spac-
ing the printing, and a handle having suit-
able connections for winding the motor, draw-
ing the carriage to its slarting point, feeding
the paper, actuating thecarrying mechanisi,
and bringing the printing devices to their
zoro position,

24, The combination of registering wheels,
carrying mechanism, a suitable motor for ro-

tating the registering wheels, printing de-
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vices, an inking ribbon, a carriage for deter-
mining which of the registering wheels may
be rotated and spaeing the printing,and a
handle having suitable connections for effect-
tng separation of the motive power {rom the
registering wheels, winding the motor, bring-
ing the carriage 1o its starting point, feeding
the paper and inking ribbon, and actuating
the carrying mechanism,

25.. The eombination of registering wheels,
a series of printing devices, a hammer for
taking impressions from said printing de-
viges, a carriage for determining from which
of the printing devices an impression may be
taken, and keys controlling the registering
wheels, the printing deviees, the hammer and
the earviage,

26. The eombination of registering wheels,
a geries of printing deviees, a hammer for
taking impressions frowa said printing de-
vices, a carriage for determining from which
of the printing devices an impression may be
taken, paper-feeding devices, keys eontrol-
ling the registering wheels, the printing de-
viees, the hammer and the earriage, an ink-
ing ribbon, and ahandle having suitable con-
nections for feeding the inking ribbon and
paper.

27, The combination of registering-wheels,
Lype-carrying deviees for printing, an im-
pression-taking appliance, a motor impelling
the registering -wheels and positioning the
type-carrying devices, and keys goutrolling
said motor.

28. The combination of registering wheels,
printing deviees, a motor for impelling the
registering wheels and printing devices, o
motor-winding mechanism, koys controlling
the wotor, paper-Teeding devices, and a
bandle having suitable connections with the
motor-winding mechanismand papoer-feeding
devieces.

29, The combination of registering wheels,
printing deviees, a motorimpelling the regis-
tering wheels and the printing devices, a mo-
tor-winding mechanism, a earriage for spac-
ing the printing, keys eontrolling the motor
and earriage, and a handle baving suitable
connections with the motor-winding mechan-
ism and the carriage, whereby the carriage
may be brought to the starting point and the
motor wound by the same operation.

80, The combination of registering wheels,
printing devices, a motor impelling the regis-
tering wheels and the printing devices, & mo-

tor-winding mechanism, a earriage for spae-

ing the printing, keys controlling the mofor
and the earringe, paper-feeding devices, and
a handle having snitable conneetions with
the motor-winding mechanism, paper-feeding
devices and carriage.

31. The combinaiion of registering wheels,
a series of printing devices, a motor for im-
pelling the registering wheels and printing
devices, a motor-winding mechanism, a car-
riage for spacing the printing, a hammer
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meunted upon the carriage for taking impres-
sions from any one of said series of priniing
devices, keys controlling the motor, carriage
aud hammer, and a hapdle having suitable
connections with the motor-winding mechan-
ism and carriage,whereby the motor may be
wouud and the earriage brought to thestart-
ing peint by said haudle.

32. The combination of registering wheels,
a series of printing devices, a motor inpelling

the registering wheels and the printing de- -

vices, a motor-winding meehanism, a car-
riage for spacing the printing, a hammer
mounted upon the ecarriage tor taking im-
pressions from said printing devices, keys
conlrolling the motor, ecarriage and hammer,
paper-feeding devices, and a handle having
snitable eonnections with the earriage, the
mojor-winding mechanism and paper-leeding
devices,

33. The combination of registering wheels,

a series of printing devices, a motor impelling
the registering wheels and the printing de-
vices, a motor-winding mechanism, a earriage
for spacing the printing, a hammer mounted
upon the carringe for taking impressions
from said printing devices, keys controlling
the motor, earriage and hawmmer, paper and
inking ribbon feeding devices, and a handle
lavingsuitable connections with the carriage,
the motor-winding mechanism and the paper
and inking ribbon feeding devices.
* 34. Thecombination of a series of register-
ing-wheels, printing devices, a carriage deter-
mining which of the registering wheels may
be actuated and spacing the printing, a gear
wheel carried by said earriage for imparting
rotation to said registering-wheels, and keys
zoverning said carriage and the extent of ro-
tation of saitd gear wheel.

35. The eombination of a series of register-
ing-wheels, 4 motor for impelling the same,
printing devices, a carriage determining
which of the registering-wheels mnay be actu-
ated and gpacing the printing, a power wheel
carried by the earriage and impeiled by the
motor, & variable escapement mechanism de-
termipiug the extent of rotution of the said
wheel, and keys governing said escapement
and carriage.

36. The combination of a series of register-
ing-wheels, a motor, printing devices, a car-
riage for detetmnining whieh of {he register-
ing wheels may be actuated and spacing the
printing, an axially-moving wheel mounted
upon the earriage and sliding upon a shafé
rotated by the motor,an eseapeinent mechan-
ism governing the motor and determining the
extent, of rotation, and keys controlling the
escapement.

37. The combination of a series of register-
ing-wheels, printing devices, a carriage deter-
mining which of the registering wheels may
be actuated and spacing the printing, an axi-
ally-moving wheel nounted upon the carriage
aad sliding upon a shaft which propels it,
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mechanism determining the exient of rota-
tion of said shaft, and keys controlling said
mechanism, .

38. The combination of a series of register-
ing-wheels, aseriesof printing-wheels, means
for taking impressions from said printing-
wheels, suitably - impelled axially - moving
wheels sliding apon a shaft and adapted to
rotate said printing and registering wheels,
a carriage for propelling the axially-moving
wheels in the direction of their axes, and keys
controlling the retation of the aforesaid shaft,

89, The combination of a series of register-
ing-wheels, a series of printing-wheels, ar-
ranged upon the same shaft, and means for
taking impressions from the printing-wheels,

two axially-moving wheels arranged upon a’

sleeve sliding upon a shaft, a carviage for pro-
pelling the said axially-moving wheels in the
direction of their axes, a motor for rofating
the aforesaid shaft and sleeve, a variable es-
capement governing said motor, and Leys
contirolling said escapement.

40. The eombination of registering wheels
bearing suitable characters or type, gear
wheels attached thereto, idle wheels meshing

“with the afore-mentioned gear wheels, anaxi-

ally-moving wheel adapted to mesh with said
idle wheels, a carriage for propelling the axi-
ally-moving wheel in the direction of itsaxis,
and keys controiling the carriage and the ro-
tation of the axially-moving wheel.

41. The eombination of a series of register-
ing-wheels, a series of printing-wheels, char-
acters or type on the peripheries of said regis-
tering and printing wheels, & gear wheel at-
tached fo each of said wheels, idle wheels
meshing into said gear wheels, two axially-
woving wheels for rotating said idle wheels,
a carriage for prepelling said axially-moving
wheels in the direction of their axes, and keys
controlling said carriage and the rotation of
said axially-moving wheels.

42, The eombination of aseriesof register-
ing-wheels, a series of printing-wheels, gear
wheels attached to said registering and print-
ing wheels idle wheels meshing with said gear
wheels, two axially-moving wheels each mesh-
ing with the corresponding idle wheel of each
series of idle wheels, a sleeve upon which said
axially-moving wheels are mounted, a shaft
upon which said sleeve slides, a carriage im-
pelling said sleeve longitudinally, a motor
and snitable gearing rofating said shaft and
gleeve, an escapement shaft suitably geared
to said motor, an eseapement governing said
shaft and motor, and keys controlling said
escapement, motor and carriage,

43. The combination of aseries of register.
ing-wheels, a series of priniing-wheelsloosely
arrangeduponthesameshaft,twoaxially-mov-
ing wheels each adapfed to rotate the corre-
sponding wheels of the printing and register-
ing wheels, a sleeve upon which said axially-
moving wheels are mounted, a shaft on which
said sleeve slides, a carriage impelling said
sleove longitudinally, a motor and suitable

81

gearing rotating said shaft and sleeve, an es-
capement shaft suitably geared tosaid motor,
an escapement governing said shaft and mo-
tor, keys eontrolling said escapement, motor
and earriage, a motor-winding mechanism,

and a handle having sunitable connections

with the motor-winding mechanism and car-
riage, wherehy the motor will be wound and

the axially-moving wheels returned to their

starting point along the said shaft.

44, The combination of a series of register-
ing-wheels, a motor for rotating the same, an
escapement eontrolling the motor, & carriage
determining which of the registering-wheels
may be actuated, a carriage-impelling motor,
an eseapement governing the ecarriage-lm-
pelling motor, keys actuating both of said es-
capements, and a handle having snitable con-
nections with the motor and with the car-
riage, whereby the two motors may be wound
and the earriage refurned to a starting peint
by the operation of said handle.

45, The combination of registering-wheels,
a motor, gear wheels iniermediate the motor
and the registering wheels for rotafing the

 same, a variable escapement governing the

motor, keys controlling said escapement and
reversing means for changing the direction
of rotation of the.gear wheels rotating the
registering-wheels, whereby the machine may
be made to add or subtract at will.

46. The combination in a registering ma-
chine, of registering wheels having suitable
gearing, a motor, two trains of gearing inter-
mediate the motor and the gearing for the
registering wheels, a olutch adapted to be
thrown into engagement with one or the other
of said trains of gearing to effect rotation of
the gearing of the registering-wheels,and op-
erating means for said cluteh extending upon
the outside of the machine within reach of
the operator as a means for reversing the di-
rection of rotation of the registering wheelsto
add or subiract at will. : _

47. The combination of registering-wheels,
printing wheels having the digits thereon re-
peated in two seriesinraverse order, a motor,
gear wheels intermediate the motor and the
registering-wheels for revolving the latier, a
variable escapement controlled by the keys
and also geared to said motor independently
of the registering-wheels,and reversing means
for changing the direction of rotation of the
gear wheels intermediate the motor and the
registering and printing wheels.

48. The eombination of registering-wheels
having the digits thereon repeated twice in
regular suceession, printing wheels having
the digits thereon repeated twice in reverse
order, said registering and printing wheels
being arranged upon thesame shaft, a motor,
gear wheels intermediate the motor and the
registering wheels for revolving the same, 3
variablsescapement controlled by keysgeared
to said motor independently of the regis-
tering wheels, reversing means for changing
the direetion of rotation of the gear wheels
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intermediate the motor and the registering
and printing wheels, and = shiftable impres-
sion-taking deviee normally co-operating with
the printing wheels, whereby the result reg-
isterad may be printed directly from the reg-
istering wheels.

49, The combination of registering-wheels,
an axially-moving wheel for revelving the
same, a carriage impeiling the axially-wov-
ing wheel in the direction of its axis, a shafl
rofating said axially-moving wheel bhut upon
which said axially-moving wheel may slide,
a mofor, a train of gearing between said mo-
tor and said shaft, a cluteh upon said shaft
suitably operated, by which the direetion of
rotation of the shaft may be changed, a vari-
able escapement mechanism geared to the
motor and driven always in the same diree-
tion, and key controlling the escapement
mechanisn.

50. The ecmbination of registeving-whaoels,
printing wheels us described, two axially-
moving wheels for revolving said registering
and printing wheels, n sleeve connecting the
axially-moving wheels, o ecarriage impelling
the axially-~-moving wheels in the diveclion
of thelr axes, a shaft rotating said axially-
woving wheels but upon whieh said axially-
moving wheels may slide, & motor, a train of
geating between said motor and said shalt,
& cluteh upon said shaft suitably operated,
by which the direetion of rotation of theshaft
may be changed, and keys controlling the es-
capement mechanism,

51, The eombination in a ealeulating ma-
ehine of loosely mounted registering wheels,
pawls normaliy locking said wheels, keys eon-
trolling said registering wheels, and actuat-
ing appliances intermediate the keys and
pawls, whereby said pawls will be unlocked
by the operation of sald keys from said reg-
istering wheels independently of their rota-
tion,

52, The eombination of & scries of regis-
tering wheels, keys saitably countrolling the
same, pawls normally locking said register-
ing wheels, a carriage determining which of
the registering wheels may be aetuated, and
an unlocking means for said pawls mounted
upen the earriage ahd operated by said keys
to unlock the registering wheel, correspond-
ing to the numerieal order in which the ma-
chine is working.

53. The eowbination of a series of regis-
tering wheels, keys suitably coutrolling Lhe
same, pawls normally locking said register-
ing wheels, a carriage determining which of
the registering wheels may be actuated, a
sliding eamn, and a shaft upon whieh said cam
is mounnted, which said shaft is actuated Dy
the keys and which cam is positioned by the
carriage and adapted toimpinge against and
unloek the respective locking pawls frowm the
registering wheels.

54, The combination in a ealeulating ma-
chine, of loosely mounted registering wheels,
Ioosely mounted printing wheels, pawls nor-
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mally locking said registering and printing
wheels, keys controiling both the registenng
aund (e prinling wheels, and actuating ap-
pliances intermediate the keys and pawls,
whereby said pawls will be unlocked' by phe
operatlion of said keys from said registering
and printing wheels independently of their
rotation. .

55. The combination of aseries of register-
ing wheels, a series of prinling wheels, keys
suitably controlling both of the same, lock-
ing pawls for sald regisiering and printing
wheels, a carriage determining which of the
registering and printing wheels may be act-
uated, and unlocking means for said pawls
actuated by the keys and positioned Ly the
earriage to unlock the respective correspond-
ing printing and registering wheels. )

56, The combination of aseries of register-
ing wheels, a series of printing wheels, keys
suitably controlling both of the same, lock-
ing pawls for said vegistering and printing
wheels, a carriage determining whieh of said
registering and printing wheels may be act-
uated, two eams upon a slesve controlled by
said carriage and sHding upon a shaft actu-
ated by the keys, the said cams npinging
against the rvespeciive locking pawls of the
printing and registering wheels to unlock the
same when the keys are operated.

57. he combination of registering wleels,

a wotor for rotating the samse, a var‘iable at-
resting mechanism for contrelling said motor,
a toothed wheel for restraining the rotation
of the motor, a detent engaging the teeth of
satd toothed wheel, and keys for operating
the saidl detent and governing the arresting
mechanism. )
" 58, A variable escapement for a registering
machine, consisting of a shaft, a motor driv-
ing the same, toothed gearing upon said shaft,
traveling toothed gearing adapted to be suit-
ably thrown in engagement and mesh with the
{eeth of said toothed gearing, stops for limit-
ing the travel of the said traveling toothed
gear,and appliances for positioning the stops
and uniocking the motor.

59, A variable eseapement for a registering
machine, consisting of a shafl, a motor revolv-
ing the same, gearing upon said shaff, & se-
ries of vibrating levers each provided with a
traveling rack adapted to e thrown in and
out of mesh with said gearing, stops for limit-
ing the travel of the racks and arranged to
peritit the desired rotation to register the re-
quired number, and means for unloeking the
mmotor when the racks arethrowninto engage-
ment with sald gearing. .

50. A variable escapement for a registering
wachine, consisting of a shaflt, a motor driv-
ing the same, gearing upon said shaft, a se-
ries of vibrating levers, each provided with a
iraveling rack adapted fo be thrown in and
out of mesh with said gearing, a key for each
lever to putthe racksin and outof mesh with
the said gearing, stops for limiting the travel
of the racks and arranged to permit the de-
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sired rvotation to register the required num-
ber, and means for unlocking the motor when
the keys are operated.

61. A variable escapement for aregistering
machine, consisting of a shaft, a motor driv-
ing the same, gearing upon said shaft, a se-
ries of vibrating levers each provided with a
fraveling rack, a Irey for each lever, a plate
at tha lower end of said vibrating levers, with
a slot having ab inclined and a vertieal part,
and a pin on each key working in the slot in
its respective plate, ard normally resting in
the inelined part thereof, stops for limiting
the trayel of the respective racks and alock-
ingpawl having suitable connections with the
keys, whereby it unlocks the wotor when the

" keys are depressed.,

20

25

62. The combination of aseries of register-
ing wheels, printing devices, an impression-
taking means, a motor for rotating the regis-
tering wheels and positioning the printing
devices, an escapement governing the motor,
key-operated appliances for setting the im-

‘pression-taking means, and counnections in-

termediate said appliances and the escape-
ment, whereby the printing devices will be

“tripped by the eseapement mechanism to

30

print the number registered, for the purpose
set, forth. _

$3. The combination of a series of register-
ing wheels, printing wheels, a motor for ro-
tating the registering and printing wheels, an
escapement governing the motor, keys con-

"trolling the escapement, a bulletin sheet ar-

35

40

ranged over the printing wheels, a printing
hammer upon the opposite sideof the bulletin
sheet from the printing wheels, & vibrating
inking ribbon arranged between the bulletin
sheet and said printing hammer, connections
intermediate the keys and printing hammer
and inking ribbon by whick the inking rib-

"bon and printing hammer will be set by the

45

operation of the keys, and appliances inter-
mediate the printing hammer and the escape-
ment, whereby the printing hammer will be
iripped to print the number registered by
the escapement mechanism, for the parpose

" set forth.
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64. The combination of a series of register-

ing wheels, a series of printing wheels, a mo--

tor for rotating the registering and printing
wheels, an escapement governing the motor,
a earriage defermining which of the printing
and registering -wheels may be actnated, a
bulletin sheet arranged over the printing
wheels, a vibrating inking ribbon arranged
between the bulletin sheet and a printiog
hammer mounted upoa the carriage, keys con-
trolling the escapement, carriage, inking rib-
bon, and printing hammer, and tripping ap-
pliances intermediate the printing hammer
and eseapemant.

65. The combination of registering wheels,
printing wheels, a motor for rofating said
wheels, an impression-taking device, keys for

. setting the impression-taking device, a trip-

ping mechanism for the impression-taking

deviee, and a motor escapement governed by
the keys and eontrolling the impression-tak-
ing device, said eseapement consisting of a
traveling means earried by vibrating levers,
one for each number key, which traveling
means acluates said tripping device at the
limit of motion, a zero key having a corre-
sponding vibrativg lever, and a stationary
escapement device earried thereby, and con-
nections intermediate the tripping mechan-
ism and keys and carried by said vibrating
lever, whereby the tripping mechanism will
be actuated by the movement of the zero key
direct,

66. The combination of registering wheeis,
a traveling carriage for determining whieh of
the registering wheels may be rotated, keys
coutrolling the registering wheels and car-
riage, and reversing means for changing the
direction in which the keys controlling the
registering wheels cause the carriage to travel.

67. The ecombination of registering wheels
a carriage determining which of the register-
ing wheels may be actuated, a spindle con-
trolled by finger keys, a gear wheel earried
thereby, and two racks upon said earriage
with either of which thesaid gear wheel may
be caused to meshat will at diametrieally op-
positeé parts of said wheel, whereby the di-
rection of travel of the carriage may: be
changed at will. - :

68, The combination of registering wheels
a carriage determining which of the register-
ing wheels may be actuated, s motor impel-
ling said carriage, keys controlling the ear-
riage, and a reversing- means for changing
the direction in which the motor impels the
carriage.

69. The eombination of registering wheels
& carriage deterinining which of the wheels
may be actuated, a spindleimpeiied by a mo-

“tor for propelling said earrixge, two racks

upon said earriage, a spur wheel upon said
shaft-adapted to engage one or the other of
said racks at diametrically opposite points,
an escapement for said spindle, finger keys
governing said escapement, and means for
placing said spur wheel into mesh with one
or the other of said racks, for the purpose de-
seribed. : .

70. The eombination of a series of register-
ing wheels, printing devices, a carriage gov-
eriing the printing devices and determining
which of the registering wheels may be actu-
ated, keys controlling said carriage, and re-
versing means for changing the direction of
travel of the carriage.

71. The combination of registering wheels
a earriage determining which of the register-
ing wheels may he actuated, a handis having
a uniform range of movement, and actuating
appliances intermediate said handle and car-
riage, whereby the earriage may be brought to
the starting point in whatover position it is
by the uniform motion of the said handle.

72. The combination of registering wheels
a carriage determining which of the register-
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ing wheels may be actuated, a bell-vrank le-
ver suitably connected to said carviage, and
a& handle having suitable means adapted to
impinge againsi said bell-crank lover during
its travel and restore the camiage toits start-
ing position.

73. The combination of registering wheels
a suitable motor for rotating the registering
wheols, keys controlling the motor, a handle
having a uniform range of movement, and
motor-winding mechanism intermediate the
handle and the motor and eonstructed to store
into said motor by the nniform movement of
the bandle the variable amount of energy ex-
peuded by the motor. )

74, The combination of registering wheels
a suitable motor for rotating the registering
wheels, keys controlling the motor, a handle
having a uniform range of movement, and
motor-winding mechanism intermediate 1he
handie and the motor and provided with a
flexible conpection whereby the motor will be
wound by the uniform movement of the han-
dle to an extent equal to the power expended
by the motor.

74, The cowbination of registering wheely
a suitable motor for rotating the registering
wheels, # handle moved back and forth, a
spool rolated to and fro thereby through the
ipstrumentality of snitable connections, and
a flexible connection between said motorand
said spool, for the purpose set forth.

76. The combination of registering wheels
o suitable motor for rotating the registering
wheels, positive gearing intermediate the mo-
tor and the registering wheelg, & pawl and
ratchet connection between the motor and
said gearing,a drum for said motor, a flexible
conuection adapted fo be wound upon and
nnwoeund from said drum,and a handle with
suitahle eonnections for unwinding said flexi-
ble connection from the drum o wind the mo-
tor

77. The eowmbination of registering wheels
a carriage determining which of the register-
ing wheels may be actuated, a motor impel-
ling said carriage through the insirumentality
of a suitable spindle an escapement govern-
ing the spindle, said escapement consisting
of a ratchet wheel fixed to said spindle, a
movable spring-actuated ratehet wheel ad-
jacent thereto having a limit of motion equal
to one step of the carriage, a pawl normally
-engaging the movable ratchet wheel, and keys
havingsuitable eonnections for vibrating said
pawl back and forth to feed the carriage step
by step.

78, The combination of a series of register-
ing wheels, arranged side by side upon a shaft,
a bar normally out of engagement therewith
for aligning said wheels to maintain them in
eo-incident radial position, a motor for rotat-
ing said registering wheels, an escapement
for said motor controiled by finger keys, and
counnections intermediate the escapement and
gaid bar by which the bar will be thrown
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against the wheels to align them after the
machine has done itz work.

79. The commbination of a series of register-
ing wheels, arranged side by side upon ashaft,
printing wheels similarly arranged vpon the
same shaft, idle-wheels intermediate said
wheels and power-trapsmitting wheels, a bar
normally out of engagement therewith for
aligning said idle-wheels to maintain them in
co-ineident radial position, and eonnections
for aetuating said bar and throwing it against
said idle wheels to thereby align the prinfing
and registering wheels after the machine has
done its worl,

80. The combination in a ecalenlating ma-
chine, of registering devices a series of print-
ing-wheels loosely journaled, a pawl for each
printing-wheel having anotched ronnded end,
two ping on each of said printing-wheels, one
normally engagiog the notch im its pawl to
lock the printing-wheels at zero, gearing for
said printing-wheels loosely mounted upon a
shaft, keys controlling said gearing and un-
locking said pawls, and mechaunism for re-
tnrning said printing-wheels to zero when
snitably operated and causing one of said pins
to ride over the carved ends of said pawls
and automatically lock said printing wheels.

81. The combination in a calenlating ma-
chine, of registering-wheols a motor and suit-
able gearing rotating the registering-wheels,
reversing means for said gearing to change
the direction of rotation, a sevies of printing-
wheels loosely journaled, and rvevolved by
said molorand gearing, a pawl for each print-
ing-wheel having a notched end and rounded
at both sides of the noteb, two pins on each
printing-wheel, one normally engaging said
noteh to lock the printing-wheels at zero,
keys controtling the motor and gearing and
uuloeking said pawls, and mechanism for re-
tarning said printing-wheels to zero when
rotated in either direction and causing said
pinstorideoverthe curved ends of said pawls
and antomatieally loek said printing-wheels.

82. T'he combination in a caleulating-ma-
chine, of registering devices, a series of print-
ing wheels loosely journaled, gearing loosely
mounted npon a shaft for rotating the said
wheels, pawls normally locking said wheels
at zero, keys controlling said gearing and un-
locking said pawls from said wheels inde-
pendently of their rotation, & longitudinally
movable key carried by said shaft and pro-
vided with seitable pins adapted to engage
pins upon said loosely-mouunted gearing when
properly operated, and manually.operated
weans for rotating said shaft and throwing
the pins of said Jatter nentioned key in the
path of the pins upon said gearing, to bring
said printing-wheels to zeru,

83. The combinalion in a calenlating ma-
chine, of registering devices loosely-mounted
printing wheels recording the numbers reg-
istered, pawls normally Jocking said wheels,
keys controlling said printing wheels, and
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actudting appliances intermediate the keya
and the pawls, whereby said pawls will be
unlocked by the operation of said keys from
said printing wheels independently of their
rotation. .

84. The combination in a calenlating ma-
chine, of registering devices, Joosely-mounted
printing wheels recording the numbers regis-
tered, pawls normaliy locking said wheels at
zero, keys controlling said printing wheels

and unlocking said pawls independently of

the rotation of the printing wheels, manually
operated mechanism for bringing said wleels

to zero, and automatic means for locking said

wheels at zero.

85. The combination of aseriesof register-
ing-wheelsloosely mounted,gear wheelsthere-
for also loosely mounted, a key in a shaft
having suitable pins thereon and capable of
longitedinal movement, ping npon said gear
wheels normally without the path of thepins
upon said key, a mauually-operated means
for moving the key longitudinally to throw
its pins in ! the path of the pins on said gear
wheels, and actuating mechanism operated
at will for rotating said shaft to bring said
registering-wheels to zero.

86. The combination of a series of register-
ing wheels loosely mounted, pawls normally
locking said wheels, keys, appliances oper-
ated by the keys to unlock the respective
pawly, actuating means for unlocking said
pawls at the will of the operator, and maun-
ally-operated mechanism for bringing said
wheels to zero after being nnlocked.

87. The eombination of a series of I'engt.el-.
ing-wheels loosely moanted upon a shaft,
pawls therefor positively locking said wheels
agamst rotation, actuating means for unlock-
ing said pawls at the will of the operator,
manually-operated mechanism for bringing
said wheels o zero after heing unloeked, and
fingers adapted to be thrown info engage-
ment with a suitably notehed disk earried by
said wheels, whereby the registering-wheels
after being brought to Zaro will be arrested
thereat.

88. The combination of & series of register-
ing-wheels loesely mounted upon a shaft,
pawlstherefor positively lockingsaid register-
ing-wheels against rotation, manually-oper-
ated means for unloeking said pawls and
bringing said registering- “wheels to zZero, a
suitably notched disk earried by each regis-
tering-wheel, fingers adapted to be thrown
into engagement with each of said notched
disks, and eonnections between said fingers
and’ the manually-operated means for anlock-
ing the said pawls, whereby the fingers will
be thrown in contact with said notehed disks
by manually operating the pawl-unlocking
means, to arrest the registering-wheels at zero.

84, The combination of a seriesof register-
ing-wheels, a series of prmtmg»wheels, gear
wheels for both the registering and printing
wheels loosely mounted upon a shaft, a han-
dle having connections and gearing for ro-

'85

tating said shaft each time the handle is
pulled, restoring means for bringing the prmt—
ing-wheels to zero each time “the handle is
operated and the shaft rotated, and a finger
piece for causing the 1eglster1n0-wheels also
to he brougls to zero at will when said han-
dle is operated.

90. The combination of a series of register-
ing-wheels, a series of printing-wheels, gear
wheels therefor loosel y monnted upon ashaft,
a handle having connections and gearing for
rotating said shaft each {ime the handle is
pulled, a key seafin said shaft having there-
in two keys with pins extending frowm the
same, one key operating in ¢onnection with
the printing-wheels and the other in connec-
tion with the registering-wheels, ping upon
the gear wheels normaily out of the path of
the pins upon the keys, manually-operated

7o
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means for throwing the pins uponthe keyof .

the printing-wheels in the path of the pins
upon the geatr wheels thereof when the han-
dle is pulled, and connections operating at
will the other key fo throw its pins in the
path of the pins upon the gear wheels of the
registering-wheels,

91. The combination with a registering ma-
ehme, of printing wheels, geamno" for revolv-
ing the same, a carriage for spacing the print-

ing, keys governing the carriage and gearing,

Qo

95

and manual]y-opera.lea means for eﬁectmga

separation of said gearing and printing-
wheels, and restoring mechanism operated at
will for bringing sa:d puntmo-wheels to zero
after the aforesaid aeparatdon has been ef—
fected,

2. The combination of a seriesof register-
ing-wheels loosely mounated, a series of print-
ing-wheels also loosely mounted two axially-

ICO
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moving wheels each 1ev01vmﬂ' the correspond- -

ing wheel of the registermo- and printing
wheelf;, a carriage positioning the axially-
moving wheels and determ1n1nor whieh of the
privting and registering wheels may ba actn-

ated, keys governing said carriage and thero- -

tation of said axially-nmoving wheels, mann-
ally-operated mechanism for effecting a sepa-
ration of said axially-moving wheels and the
registering and printing wheels, and restor-
ing means for bringing the prmtmg and reg-
1ste11ug wheels to zero after the separation
has been effected.

93. The combination inaregisteringand re-
cording machine, of registering wheels and
printing wheels, a snitable motive power for
rotating said registering and prioting wheels,
a movable frame in which said metive power
is mounted, manually-operited mechanism
for actuatmg the movable frame to separate
the motive power from the printing and regis-
tering wheels, and actuating means for re-
éatoung said printing and remstermg wheels
to zero at the will of the operator.

04. The combination of a series of register-
ing-wheels, printing- wheels, a printing devme
for taking an impression therefrom, axially-
nmoving wheels for revolving said registering
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and printing wheels, a carriage determining
which of the registering-wheels may be actu-
ated and spacing the printing, a shaft for ro-
tating said axially-moving wheels and along
which said wheels slide, keys controlling said
carriage and the rotatioun of said axially-mov-
ing wheels, a movable frame upon which said
shaft is mounted, actnating means for oper-
ating the movable frame to throw the axially-
moving wheels out of mesh with the register-
ing and printing wheels, and manually-oper-
ated mechanism for bringing said registering
and printing wheels to zervo after the separa-
tion hag been effected.

§5. The combination of a series of register-
ing~-wheels, an axially-moving wheel for re-
volving said registering-wheels, a ecarriage de-
termining which of the registering-wheels
may he actuated, a skaft for rotating said axi-
ally-moving wheel and along which said wheel
slides, & motor for impelling said shaft and
suitably geared thereto, keys controlling said
carriage and motor, a movable frame in which
said motor and shaft are mounted, actualing
means for effecting a separation of said axi-
ally-moving wheel and registering-wheels by
operaiing the movable frame, and mannally-
operated mechanisin for bringing the regis-
tering-wheels to zere.

06. The combination of a series of register-
ing-wheals, an axially-moving wheel for ve.
volving said registering-wheels, a carriage de-
fermining which of the registering - wheels
may be actnated, a shaft for rotating said axi-
ally-moving wheeland along which said wheel
slides, a motor for impelling said shaft, and
gnitably geared thereto, an eseapement for
said motor, keys controlling satd earriage and
motor, a movable frame in which said motor,
shaft, and eseapement are mounted, actuat-
ing means for said movable frame offecting a
separation of said axially-moviog wheel from
the registering-wheels, and mannally-oper-
ated mechanisin for bringing the registering-
wheels to zero.

97. The combination of a series of register-
ing-wheels, a series of printing-wheels, a de-
vice for taking an impression therefrom, two
axially-moving wleels each revolving the cor-
respouding registering and printing wheel, a
carriage determining which of the register-
ing and printing wheels may be astuated and
spacing the printing, a shaft upon which said
axially-moving wheels are mounted, a slesve
connecting said axially-moving wheels and
along which shaft said sleeve slides, a motor
for impelling said shaft, an eseapement for
said motor, keys controliing said earriage and
escapement, a movabla frame in which said
shaft, motor, and escapement are monunted,
manunally-operated means for actuating said
movable frame to effeet a separation of said
axially-moving wheels [rom the registering
and printing wheels, and restoring mechanism
for thereafter bringing the registering and
printing wheels to zero at the will of the op-
erator.

817,363

88, The combination with a registering ma-
chine, of a series of loosely-mounted printing-
wheels, a key resting in a seat in a shaft and
having suitable pins normally cut of the path
of pins upon the gear wheels for rotating
gaid printing-wheels, an impressicn-taking
device adapted to print from said printing-
wheels, a mofor having suitable gearing for
actuating said printing-wheels, a carriage de-
termining which of the printing-wheels may
be actuated, & movable frame in which the
motor and gearing is mounted, keys control-
ling the motor and carriage, manually-oper-
ated mechanism for actuating the movable
frame to effect a separation of the motor-gear-
ing and the gearing of the printing-wheels,
antomatic means for shifting the pins on said
key in the path of pins on the printing-wheel
gears by the operation of said movabls frame,
and connections for rotating the shaft carry-
ing said key whereby the printing-wheels
imay be brought to zero. :

99. The eombination in a registering ma-
chine of registering wheels, a suitable motive
power, an oseillating frame in which said
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motive power is mounted, keys controlling

said motive power to position the registering
wheels, a handle having suitable connections
for operating said oseillating frame to dis-
engage the motive power from the register-
ing wheels, stops limiting the movement of
said oseillating frame, and mannally-opera-
ted mechanism for bringing the registering
wheels to zero after snch disengagement.
100. Thecombination of & seriesof register-

05

Ico

ing-wheels, an axially-moving wheel adapted

to revolve each of the same seriafim, a shaft
upon which said azially-moving wheel slides,
a carriage positiening said axially-moviag
wheel and determining which of the register-
ing-wheels may be acinated, keoys controlling

105

said carriage and the revolution of said ax- -

inlly-moving wheel, amovable frame in which
said shaft is mounted, fixed ways in which
said earriage travels, acd a swinging connec-
tion between said shalt and said earriage.

101, The combination of aseriesof register-
ing-wheels, a4 series of prinfing-wheels, two
axially-moving wheels forrevolving thesame,
a carriage impelling said axislly - moving
wheels in the direction of their axes, a shaft
upen which said wheels slide, & motor rotat-
ing said shaft, an escapement for the motor,
a movable frame in which the motive power
and escapement are mounted, keys governing
the carriage and escapement, a motor-wind-
ing mechanism, and a handle having gunit-
able connections with the carriage and with
said movable frame, and also with thie motor-
winding mechanism, whereby the registoring
and printing wheels will be brought to zevo,
the carriage to its starting point, and themeo-
tor wound.

102. The combination of registering wheels,
of printing-wheelsrecording the numbers reg.
istered, a geared motive power suitably con-
trolied for positioning the printing and reg-
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istering wheels,a movable frame in which
said motive power is moéunted, a handle for

operating the movable frame, paper-feeding |

devicesand'connections betweensaid movable
s frame and the paper-feeding devices, where-

by the paper will be fed by the actuation of

said movable frame.
103. The combination of registering wheels,
of printing-wheels recording the numbers reg-
1o istered, a geared motive power suitably eon-
trolled for positioning the printing and reg-
istering ‘wheels, a movable frame in which
. 8aid motive power is mounted, a handle for
actuating themovable frame, ink-ribbon-feed-
15 ing devices and connections between said
movable frame and the ink-ribbon-fesding
deviees, whereby the inking ribbon will be
fed by the actuation of said movable frame.

104. A calculating machine having a series
20 of registering wheels provided with printing
characters, printing devices for recording the
different numbers registered, impression-tak-
ing mechanism for printing, and a lip or ridge
adjacent to each of the printing characters
25 upon said registering wheels, whereby aline
may be drawn in printing from said register-
ing wheels,

105. The combination of a series of regis-
tering wheels, keys controlling same, a car-
3o rying mechanism, the members which are set
to carry Guring the operation of the keys, and
imeans for actuating the carrying members o
carry after the operation of the lceys and after
all the set carrying members have been set.

106. The eombination of a series of earry-
ing members, a series of registering wheels
provided with suitable earrying teeth, con-
nections between the said carrying members,
whereby one carrying member may position
4c anolher when the latter’s correspouding reg-
istering wheel is one step removed from car-
rying position, and means for actnating the
members to carry after they have been posi-
tioned.

45 107, The combination of a series of carry-
ing members, a series of registering wheels
provided with suitable carryiong teeth, latches
for holding the said carrying members out of
carrying position, devices mounted upon the
so carrying members and intermediate the said

latehes and the earrying teeth, whereby one

carrying member may unlateh another when
. the latter’s corresponding registering wheel

is one step removed from ecarrying position,
55 and means for actuating the carrying mem-
-bers tocarry after they have been unlatched,

108. The combination of a series of carry-
ing-bars, a series of registering wheels pro-
vided with suitable carrying teeth, Jatches for
6o maintaining said earrying-bars out of carry-
ing position, a bell-crank lever carvied by
each of said carrying-bars and snitably con-
nected to the latch for the bar of the next
higher order, whereby one carrying bar, when
65 unnlatehed, may unlatech another, when the
latter’s correspouding registering wheel is
one step removed from carrying position, and

means for aciuating the earrying-bars to
carry after they have been unlatehed.

109, The ecombination with registering de-
vices of a carrying mechanism comprising a
series of carrying mechanisms co-operating
with said registering devices, loeking means
for normally holding said carrying members
out of ecarrying position, carrying teeth oper-
ated by the registering deviees and actuating
respectively said locking means to suitably
position the carrying members to carry, actu-
ating mechanism for causing the carrying
members to carry after being suitably posi-
tioned by the carrying teeth, and additional
loeking means for locking the non-positioned
carrying members out of carrying position
when the laiter mechanism is actuated.

110. The combination with registering de-
vices of a earrying mechanism comprising a
series of earrying bars co-operating with the
registering devices, locking means for nor-
mally holding said earrying bars out of posi-
tion, carrying teeth operated by the register-
ing devices actuating respectively said means
to suitably position the carrying bars to carry,
actuating mechanism for reciprocating the
carrying bars to carry after being suitably
positioned by the carrying teeth,arod adapted
to pass beneath the uniatched earrying bars
and prevent the same from accidentally car-
rying, and eonneections intermediate said rod
and the latter mechanism, whereby the rod
is- operated by the actaation of said mech-
anism. o .

111. A carrying mechanism comprising a
series of carrying members co-operating with
registering devices and normally held out of
earrying position, carrying teeth operated by
the registering deviees positioning said car-
rying members to carry, actuating mechanism
for causing the earrying members to carry
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after being suitably positioned by the carry- -

ing teeth, loeking means brought into regni-
gition by the actuating mechanism to serve
as an additional safe-gmard against the non-
positioned earrying members carrying when
said mechanism actuates said carrying mem-
bers, and appliances also operated by the act-
uating mechanism restoring said parts to
their normal position.

112. The combination of & series of regis-
tering members normally locked against ro-
tation, a series of carrying members adapted
to co-operate therewith, and conneetions be-
tween the carrying members and the locking
means for the registering members, whereby
the registering members will be unlocked
when the carrying members effect carrying,

113, The eombination of a series of regis-
tering-wheels, pawls for locking said register-
ing-wheels against rotation, a geries of earry-
ing bars adapted to co-operate with the regis-
tering-wheels, locking means for normally
holding said carrying bars ont of earrying po-
gition, suitable connections therefor, carrying
teeth for operating said connections to posi-
tion said bars to earry, unlocking devices in-
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termediate the locking pawls and the carry-
ing bars normally disengaged by the carrying
bars but connected therewith when said bars
are positioned to earry, and actuating mech-
anism for reciprocating said bars, whereby
the registering-wheels will be unlocked and
the carrying effected.

114. Thecombination of & series of register-
ing-wheels, pawls forlocking said registering-
wheels against rotation, a series of carrying
members adapted to co-operate with the reg-
istering-wheels, locking means for normally
holding said earrying members out of car-
rying position, suitable connections therefor,
carrying teeth for operating said conneetions
to position said members to carry, deviees in-
termediate the locking pawls aud the carry-
ing members normally disencaged by the car-
rying meimbers but connected therewith when
said members are positioned to carry, actnat-
ing mechanism for causing the carrying mem-
bers to unlock the pawls and carry after be-
ing suitably positioned by the carrying teeth,
and additional locking means brought into
requisition Dby the latier mechanism to pre-
ventaceidental earrying of ihe non-positioned
carrying members and the aceidental unlock-
ing of the eorresponding registering-wheels,

115. The combination with registering
wheels of a carrying mechanigni comprising
a series of carrying bars co-operating with
said registering-wheels; loeking means nor-
mally holding said bars out of carrying posi-

tion, earrying teeth operated by the register- -

ing-wheels actuating said locking means to
suitably position the carrying bars to carry,
actuating mechanism for reeiprocating the
carrying lars to carry after being suitably
positioned, and a handle for operating said
mechanism independently of the registering
mechanism proper.

113. The combination with registering do-
vices of a carrying mechanism comprising a
series of carrying members adapted toco-op-
erafe with said registering devices, locking
means nermally holding said carrying mem-
bers out of carrying position, carrying teeth
operated by theregistering devices, to unlock
the carrying members, a rest fov holding the
carrying members out of carrying position
after being unlocked, and actuating mechan-
ism for operating said rest to bring the car-
rying membersintocarrying position and for
actuating said carrying members to earry.

117, The. eombination with registering
wheels of a carrying mechanism comprising
aseries of carrying bars co-operating with the
registering-wheels, a lateh normally locking
sald carrying Dars out of carrying position,
carrying teeth operated by the registering-
wheels unlocking said latches, arest for hold-
ing the carrying bars out of carmying posi-
tion after being unlocked, actuating mechan-
ism for reeiprocating said carrying bars to
carry, and a handle baving snitable connee-
tions with the said rest and actuating mech-
anism, whereby the carrying Bars will be
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bronght into carrying position and earrying
effected by the operation of said handle.
118. The combination of a series of regis-
tering-wheels, a series of carrying bays co-op-
erating therewith, a reciprocating frame io
which said bars are mounted, 4 fixed frame

carrying said reciproecating frame, a voek-

shaft mounted upon the fixed frame and hav-
ing arms at each end connected with the re-
ciprocating frame at each side, and a handle
having suitable connections with said rock-
shaft, whereby the movement of the handle
will reciprocate said movable frame to actu-
ate the earrying bars for earrying. .
119. The combination of a series of regis-
tering-wheels, a series of carrying hars co-op-
erating therewith, a reciprocating frame in
which said bars are mounted, a fixed frame
carrying said reciprocating frame, latehes for
said carrying bars having suitable eonnee-
tions operated respectively by earvying teeth
for unleceking said carvying bars, a rest upon
which said carrying bars fall after being un-
locked, said latelies and rest being earried by
said reciprocating frame, actuating mechan-
ism for woving the reciprocating frame and
operating the earrying-bar vest, and a handle
for operating said actuoating mechanism.
120. The eombination with a registering
machine, of a seriesof earrying bars normally
held from eavrying position, a rveciprocating
frame inwhich said bars are mounted,aslot-
ted plate, and connections intermediate said
slotied plate and reciprocating frame for ac-
tuating said reciprocating frame in one or the
other direction to add or subtract at will.
121, The cowbination with a registering
machine, of a series of earrying barsnormally
Leld from earrying position, a rveciprocating
frame in which said bars are mounted, a slot-
ted plate, operating connoctions intermediate
gaid slotted plate and reciprocating frame, a
T-leverauitably attached losaid slotted plate,

and actuating means maintaining the T-lever,

in either ove of two opposite positions and
adapted to operate the slotted plate in re-
verse directions, and thereby to move there-
ciprocating frame and carrying bars in one
or the other direction to add or subtract.
122. The eombination with a registering
machine, of aseries of carryibg barsnormally
held from carrying position, a reciproeating
frame in which said bars are moanted, aslot-
ted plate, operating connections intermediate
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said slotted plate and reciprocating frame, 4

T-leversuitably attached tosaid slotted plate,
and a membat or members adapted toengage
oneor the other opposite arms of said T-lever
and maintain and actuate said T-lever oppo-
sitely, wherely the slotted plate, its connec-
tions and the carrying bars will be moved in
one ov the other direction to add or subtract,

123. Theeombination of aseriesof register-
ing-wheels, 4 series of carrying bars co-oper-
ating therewith, a reciproeating frame in
which said bars are mounted, a fixed frame
earrying satd reciprocating frame, latches for
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said cartying bars having suitable eonnec-
tions operated respectively by carvying teeth
for nnlocking said carrying bars, a rest upon
which said carrying bars fall after being un-
locked, said latches and rest being carried by
said reciprocating frame, a rock-shaft mount-
ed opon the fixed frame and having arms at
each end connected with the reeciprocating

~frame at each end, a plate having slots there-

in as described in which work pins connected

- with said rock-shaft and rest, and suitable
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actuating means for reciprocating said slot-

ted plate to vibrate the reciproeating frame
and operate the earrying-bar rest. -
124. Thecombivation of a series of register-
ing-wheels, a series of carrying bars ¢o-oper-
ating therewith, a reciprocating frame in
which said bars are mounted, a fixed frame
carrying said reciprocating frame, latches for
said carrying bars having suitable connec-
tions operated respesctively by earrying teeth
for unlocking said carrying bars, a rest upon
which said carrying bars fall after being un.
iocked, said latches and rest being carried by

said reciprocating frame, a rock-shaft having .

armsg at each end connected with the recipro-
cating frame, said rock-shaft being mounted
upon the fixed frame, a plate haviag slots
therein as described in whiel work pinscon-
nected with said rock-shaft and rest, and a
handle having suitable connections for recip-
rocating said slotted plate at the will of the
operatorand independently of power derived
from other mechanism of the machine.

125, The combination of a series of register-
ing-wheels, a series of earrying bars co-oper-
ating therewith, a reeiprocating frame in
which said bars are mounted, a fixed frame
carrying said reeiprocating frame, latches for
said earrying bars having suitable connee-
tions operated respactively by carrying teeth
for nnlocking said carrying bars, a rest upon
which said carrying bars fall after being an-
locked, said latches and rest being carried by
said reciprocatingframe,arock-shaftmounted
upon the fixed frame and having arms at each
end eonnected with the reciprocating frame, a
platebavingslotstheéreinas deseribedin which
work pins connected with said rock-shaft and
rest, a swinging rod carried by said reeipro-

cating frame and adapted to pass bLetween.

the latched and unlatched carrying bars, con-
nections between said swinging rod and the
carrying-bar rest by which said rod will be
positioned beneath the unlateched earrying
bars when the rest is lowered, actnating mech-
anism between said slotted piate and a suit-
ablyloeated handle, wherebysaid slotted plate
way be reciprocated to lower the rest, posi-
tion the swinging rod, vibrate the reciproeat-
ing frame apd carrying bars to carry, and
also restore said parts to their normal posi-
tion.

126. A carrying mechanism comprising a
series of members moved in one direction to
add, for instance, and in the other direction

.39

to subtraet, for instance, a handle for actuat-
ing said ecarrying mechanism at the will of
the operator and independently ol the move-
ments of the registering apparatus propet,
and reversible connections between said han-
dle and said carrying mechanism, whereby
the said earrying mechanism may be wade to
earry in either direction.

127, The combination with registering
wheels of a carrying mechanism eomprising
a series of carrying Dars normally away from
the registering-wheels and normally main-
tained in » rearward position for imstance,
carrying teath suitable connections operated
thereby for unlocking said bars, actuating
mechanism for moving said bars forwardly for
instance, to carry for addition, for example,
and reversible connections in said actuating
mechanism, whereby the said mechanism may
position ‘said ecarrying bars forwardly and
move them rearwardly for instance, to carry
for subtraction for example. .

128, The combination with registering
wheels of a carrying mechanism comprising
a series of carrying bars, a reciprocating
framein which saidcarrying barsarenormally
loclzed from the registering wheels, carrying
teeih having snitable connections for unloek-
ing said bars,a rest upon which said bars drop
after being unlocked and before engaging the
registering-wheels, means normally maintain-
ing the reciprocating frame in a rearward po-
sition for instance, mechanism formoving said

‘reciprocating frame forwardly for instance, to

caryy for addition for example, a handle hav-
ing suitable connections with said mechanism,
and reversible connections comprised in the
aforesaid connections for causing said mech-
apism to move said reciprocating frame in the
opposite direction, for example, to earry for
snbtraction, but to operate in other respects
the same as before.

129. The combination of a series of regis-
tering-wheels, pawls for Jocking the same
against rotation, a series of carrying bars
adapted to be moved in one or the other di-
rection to add or sabtract, means for posi-
tioning said bars to carry, and operating de-
vices between said locking pawls and carry-
ing lLars, normally out of engagement with
each other, but adapted to engage when in
the act of carrying, said earrying bars and
devices being construeted to operatein either
dirvection for addition and subtraction.

130. The combination of a series of regis-
tering-wheels, pawls for loeking the same
against rotation, a series of earrying bars
having two notches and adapted tobe moved
in one or the other direction to add or sub-
tract, means for positioning said bars to earry,
a two-way tilting lever for each bar having a
pin adapted to be engaged by one or the other
notch in its earrying bar when carrying, ac-
cording to whether the carrying ‘mechanisin
ig in position te add or subtract, and an arm
pivoted to each pawl and engaging the other
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end of said levers, whereby said arms will be

depressed and the registering - wheels un-

locked, when said levers are moved in either

direetion by said earrying bars to add or sub-
g tract.

131. A carrying mechanisiz adapted to be
moved in one direction to earry for addition,
for instance, and iz the other dirsction to
carry for subtraction, for instanee, in combi-

10 nation with operating means for actnating
said carrying mechanism, and a T-lever be-
tween said operating means and the earrying
mechanisin, whereby the carrying mechan-
ism may e set in a rearward position and

15 moved forwardly by said means to carry for
addition, for instance, and the same means
may alse be set in a forward position and
moved rearwardly to carry for subtraction,
for instance.

132, A carrying mechanism adapted to be
moved in one direction to earry for addition,
for instanee, and in the other direction to
carry for subtraction, for instance, a handle
foractuating said carrying mechanism at the
will of the operator independently of power
derived from the registering apparatus, and
a T-lever Letween the handle connections
and the carrying mechanism, whereby the
earrying mechanism may be setin a rearward
position and moved forwardly by said handle
coaneections and T-lever, to earry for addi-
tion, for instance, and may also be set in a
forward position and wmoved rearwardly by
said parts to carry for sabiraction, for in-
35 stance.

133. A earrying mechanism adapted to be
moved in one direction to carry for adding,
for instance, and in the other direction to
carry for subtraeting, for instance, in combi-
nation with a T-lever for actuating said car-
rying mechanism having snitable connections
therewith, a member or members adapted to
engage one or the other of the opposite arms
of said T-lever at opposite pointsof said mem-
45 ber or members, and operating means for re-
ciproeating said member or members to act-
uate the T-lever and carrying mechanism to
earty in-one or the other direction.

134 A carrying mechanism adapted to be
moved in one direction to carry for addition,
for instance, and in the other direction to
carry for subiraction, for instance, in combi-
nation with a T-lever for actuating said car-
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rying mechanisim having suitable connections

55 therewith, a member or members adapted to
engage one or the other opposite aras of said
T-lever at opposite points of said member or
membets and a handle having suitable con-
neetion with said member or members for re-

60 ciproealing the same, said bandle being oper-

ated at the will of the operatorindependently
of power derived from the registering mech-
anism.

135. A carrying mechanism adapted to be
moved in one direstion to carry for adc_htlon, 65
for instance, and in the other direection to
earry for subtraction, for instanee, in combi-
nation with a T-lever for actuating said car-
rying inechanism having suitable connections
therewith, a member or members adapted to 7o
engage one or the other of the opposite arms
of said T-lever at opposite points of said
member or members, operating means for re-
ciprocating said member or members to actu-
ate the T-lever and carrying mechamsm. to 75
carry in oneor the other direction, registering
wheels gearing for impelling the registering-
wheels, a reversing meansfor changing the di-
rection of rotation of said gearing and regis-
tering-wheels to add or subtraet, for instancs,
a positioning appliance for operating said re-
versing means, having suitable connection
with the member or membets engaging the T-
leverwhich operates the carrying mechanism,
whereby the carrying mechanism may be re- 8s
versed in operation at the same time that the
divection of rotation of theregistering-wheels
is ehanged,

136. A carrying moechanism adapted o be
moved in one direction to carry for addition, go
for instance, and in the other direction to
carry for subtraction, for instance, in eombi-
nation with & T-lever for actuatingsaid car-
rying echanism having suitable connec-
tions therewith, a quadrangular part notehed 93
interiorly at opposite sides, one or the other
of said notches engagingone pin or the other
on opposite ends of said T-lever, a_handle
having snitable connections for reeiprocat-
ing said quadrangular part to actuate the T- roc
lever and carrying mechanism to ¢carry inone
or the other direction, registering wheels
geating for impelling the registeri ng-wheels,

u cluteh for changing the direction of voia-
tton of said gearing and registering-wheels to rog
add or subtract for instanee, and a rotary
longitudinally movable spindle having suit-
able connection with the cluteh and with the
quadrangular part, whereby the carrying -
mechanism may be reversed in operation at rio
the same time that the registering-wheels are
changed in direction of rotation,

In testimony whereof 1 have lherennto set,
my hand and affixed my seal, this Ist day of
Oectober, 1892, in the presence of the two sub- 115
seribing wifnesses.

WILLIAM W, HOPKINS. [r.s.]

Witnesses:

A, C. TOWLER,
GE0. I.. NEUHOFT,
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