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UNITED StATES PATENT OFFICE.

PENNSYLVANIA.

'ADDING -"M-ACH INE:

At

:::PECIFICATION fmmmg part of Lettels Pa,te:tlt Ne 627 57’ 1 da,ted J une 27, 1899

Apphcetlon ﬁled April 28, 1898, Eaerml No 679,064,

LNN raodel, ) '

To all whom it maly conceri:

Be it known that I, CHARLES C. OLIFI‘OL{D'
of Allentown, Lehlﬂh county, Penneylvcmm,'
have invented an Implovement in Adding- |

Machines, of which the followuw' IS a speelﬁ—
cation.

My invention has reference to. eutometle
adding-machines or registers; and it consists
of certain improvements, which are fully set
forth in the following spemﬁcetwn and are
shown in the accompanying drawings, thh
form a part thereof.

This application is partwulaﬂy directed to
improvements upon the structure set out in
Letters Patent No. 602,154, dated April 12,
1898, granted to me, the machine therein set
out bemg a smtab]e construction of adding-

machine and register having automatic ca-
pacity for addmﬂ* any number of rows of fi g-
ures, so that et a glance the total amount
may be ascer tmned
with is provided a suitable printing or record-
ing device for plmtmfr upon a slip or sheet of
paper the successive rows of added figures,
thus affording a visual record of the amounts
added and the keys struck, while the register
indicates the sum total of said amounts. The
printed slip, while not essential to the opera-
tion of the machine, may be considered as a

check upon the opelator as 1t indicates any

mistakes whiech he might have made in strik-
ing the keys. Under certain manipulation
the machine may also be made to multiply.
My improvements comprehend certain fea-
tures for automatically controlling the key-
locking mechanism to release and unlock the
keys euly after a given number of relative
reciprocations between the keyboard and reg-
istering devices for use in employing the ma-
chine for multlplymﬂ'

throwing the printing or registering devices

out of actlon so that the p1111t1n0* may be ac-

complished when the registering devices are
not being operated—as, f01 example when it
1s desir ed to carry forward a sum total to a
new page. My improvements. also provide
for putting the printing devices out of action
when required. Talsoprovide suitable cush-

ioning devices to prevent too great a jarupon
the forward- and-return movement of the key-
Aside from these

board and tr an%fel -frame.

In connection there-

These further com-
prehend, in a machine, of this class means for |

4

bar.

:be of any suitable construction.

| features my improvements include numerous

specific details of construction pointed out
heéreinafter.

I have shown the keys,dials,and type adapt-
ed to the ordinary numbers, and, while this is

55

specially useful in computing in the metric

system or in money denominations of the
United States and Canada, it will be readily
understood that the keys, dlals and type may
be formed with other marks to correspond to
the money values of the 00111:1131y in which the
apparatus may be used. It is also to be un-
derstood that in soadapting the machine more
or less keys may beused in a set, and more or
less sets may likewise be employed
- My invention will be better understood by
reference to the drawings, in which—
Figure 1is a side elevation of my improved
maehme with the casing removed and more
pel t1eularly showing the recording mechan-
ism. Fig.2isa q1de elevation of the machine

upon the opposite side. of Fig. 1, with a por-
tion of the casing broken away. Fig. 31is a

sectional elevatwn of my improved ma,ehme,

taken on line 3 8 of Fig. 4. Fig. 4is an end

view of my improved machine with a portion
of the frame broken away. Fig. 5is a plan
view of my improved machine Wlth the outer

casing removed. Fig. 6 is a sectional eleva-
tion threuah a portlon of the registering-
wheels on lme 6 6 of I'ig. 7.

Fig. 71s a 131&118—

verse section on line 7 7 of Flﬂ‘ 6. Fig. §is

a transverse section on line 8 8 of Fig. 3. Fig.

91s a perspectwe view of the key-leleasmtr
Fig. 10 is a sectional plan view on line

10 10 of Flﬂ‘ 3.

Fig. 12 is a perspeetwe view of the key-re-
1easmg devices. Fig. 13isa perspective view
of the inking device. Fig. 1418 a perspective
view of one of the type- b&lS Fig. 15 is a per-
spective view of the paper- 0‘111de Fig. 16 is

a perspective view of.a portlon of the trans-

fer-frame, and Fig. 17 is a perspective view

of a portwn of the registering-frame.

Aisthemain frame of the meehme and may
As shown,
it is provided with horizontal guide-slots A’

in which a keyboard B is adapted to reelpro- |
cate on rollers a.
with a series of sets of keys B’, having shanks

The keybhoard 1s provided

b extending downward and _smt&bly guided
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Fig. 11 is a perspective view
of one of the locking-blocks for the step-bars.
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numerals 17 to 9.

10

L5

20

in the keyboard. Springs B? cause the keys
to rise normally. Spring-actuated pivoted
locking-bars B® are also carried by the key-
board and are adapted to lock the keys in
their depressed position by catchingover the
teeth o’. There is one of the locking-bars for
each set of keys, and each set of keys com-

prises at least nine keys corresponding to the
If desired, there may

be an additional set of keys corresponding to
the zeros. FEach of thelocking-bars may op-
erateindependently of the others, so as tolock
any key of one set without disturbing the
locking action when depressing any key of an-
other set. All of the keys may be released
by the action of a transversely-reciprocating
rod B, having slots which simultaneously op-
erate all of the locking-bars to release all of
the keys which have been depressed and pre-
viously locked in said depressed position.

- This rod Btis normally held in position to be
- operated by the action of the lockin og-bars and
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their springs 0% Trigs. 8 and 8.

pivoted léver W*® and is not forced inward;

but upon the reverse movement of the car-
riage the notch in the end of the head BY% re-
‘ceives the cam edge B7and the head is forced
Jaterally, carrying with it the bar B* and

thereby releasing all of the depressed keys.
Just as soon as the head passes the cam B’
it moves outward again under the action of
the springs b? and. locking-bars B° and the

‘inclined edge wedges under the inclined leaf

B8, Figs. 1, 5, and 8, and litts the cam edge .
B, so that the head will not be operated upon
the next forward movement of the carriage. .
Normally the locking-bars will automatically -
{ dial W is operated, as above, with each num-

release thelocked keys with each complete re-

ciprocation; but when adding duplicate num--
bers or when multiplying, the locking-bars.
shouldnot be operated for a given number of
reciprocations of the carriage, and to secure
this result I provide special means, (shown 1n
Figs. 1, 3, 4, and 5,) and which I willnow de-

| ' | or thousands position.

seribe.

‘W is a dial having upon its face numbers i
177 10 It also has nine long ratchet-
teeth W2, corresponding to the numbers, and
nine shallow teeth W', arranged about the
Thedial is movable by hand and also
by a pawl w, carried by the arm W3, hinged
The lever W? is moved to-
ward the dial bya spring Wtandin the other

dial.
to the lever W°.
direction by the pin W7 on the link F' strik-

ing its free end. In this manuer the pawlw
is reciprocated with each reciprocation of the

carriage 1 and keyboard and operates the
‘dial W by striking the teeth W2, successively
imparting a step-by-step movement.

| __ When
the carriage B 1s 1n 1ts normal position, a pin

‘n on the link F' presses upon the extension | the wrong key.

The key-
board is moved forward by a hand-lever mech-
anism I through links ¥’ and returned by the
action of the springs S', referred to later. |
 When the keyboard B is moved by pressing
ipon the lever If, the beveled head BY passes
under the spring-cam B7 on the end of the,

dred and twenty-

and at the same time automatically

| W¢ of the pivoted arm W3 and holds ﬂie‘

pawl 1w clear of the teeth W', sothat the dial
W may be turned andset. The moment the
carriage moves forward the pawlw is permit-
ted to drop down into operative position.
Now, assuming that it is required to add a
oiven number five times, (which is equivalent
to multiplying it by five,) I turn the dial W
until the figure ¢“5” comes in line with the
pointer X, I'ig. 5. The carriage B may now be
reciprocated five times before the depressed
keys are released. The reason of this is that
when the dial is turned the teeth W' operate
on the heel of the pivoted lever W*° and raise
the cam BT out of the path of the head B°.
As the pawl w moves the dial one tooth W=
with each reciprocation of the carriage B, it
follows that the carriage B may be recipro-
cated five times without releasing the de-
pressed keys; but when five teeth have been
moved the lever W will pass off the teeth W'

- and oscillate, and thereby the cam B* will be

restored to operative position and on the next
reciprocation will cause the locking-bars 10
release the keys. Thus, if one hundred and
twenty-fiveisto be multl plied by five, the dial
W issetfor ¢ 5” and thekeys B'are depressed
corresponding to ¢“125.” Thelever If is then
depressed five times, and this will cause the
registering-dials to record five times one hun-
ive, or “625.” It isalso to
be remembered thatthisis equivalent to add-
ing five successive numbers of one hundred
and twenty-five. If, however,itis desired to
add two thousand and ninety to one hundred
and twenty-five, the keys B’ corresponding
to 1257 are depressed and the lever I op-
erated. 'Then the keys ‘27 and ‘“9” corre-
sponding to the thousand and ten columns,
respectively, and the lever I are again de-
pressed. This will add the said nambers and
the dials will register ¢¢2215.”
In multiplying by two or more humbers the

ber of the multiplier; butinsodoingthe keys

are set with same numerals, but correspond-

ing to the high positions on the keyboard—
as, for instance, the tens, hundreds, or thou-
sands for the lowest figure, according as the
multiplying number is in the tens, hundreds,

numbers may be multiplied. Thusif 1t1s re-
quired to multiply one hundred and twenty-

In this manner any.
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five by fifty-eight the keys B’ corresponding

to “125” are depressed and the dial W set

to “S” and the lever I then depressed eight
times. Then the said keys B’ are released
and other keys of the same numerals, but of

12!

the next higher order—namely, ‘‘1250”—are

depressed, the dial W is set to the **5” mark,

and the lever F is depressed five times. This
will register ¢“ 72507 on the registering-wheels.

The teeth 0’ are made slightly rounded; so
that if a wrong key is depressed another of
the same set may be depressed and locked
release

‘This construction of the

I3
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teeth &' is clearly set out in my former pat-
ent, No. 602,154, of 1898, and no claim is
made to this featurein thisapplication. The
keyboard may be reciprocated in any suit-
able manner. As shown it has a detachable
connection with a transfer-frame G, directly

reciprocated by hand-lever F and links F'.

The detachable connection is clearly shown
in Figs. 3 and 5.
ver I', pivoted to the carriage B and forced

downward by a spring f, so as to hook overa

sharp edge G*onthe transfer-frame G. When
the frame G is moved forward by the links
B, it pulls the keyboard and carriage B with
it. When the full movement of the carriage
18 made and the dials moved, the arm 1? of
the locking-lever I' strikes the stop I and re-
leases the carriage from the frame G. At the
same time the lever I’ locks itself upon the
downwardly-extending lug I% which is re-
ceived in the noteh I°. This holds the car-
riage I3 in position until the return of the

. transter-frame G. To make the parts move

25

30

35

smoothly, I prefer to carry the transfer-frame
G on the carriage B by sliding connections
G°. Springs G* tend to bring the carriage

and frame normally together, but permit the

transfer-frame to move after the carriage has
been disconnected and arrested. The frame
G has been called the ‘“transfer-frame” be-
cause it is the frame which cgrries the pawls
I, which produce the transfer of the amounts
from one registering-wheel to the next. The
corresponding part hasbeen heretofore called
the *‘transferring-frame” in my former pat-
ent, No. 602,154, of 1898, and it has become
known by that name.

It is essential in a machine of this classthat

~a full movement be given to the parts to

40

50

55

6o

avoid any possibility of defective registra-

tion, and to insure this action I employ the
~mechanism shown in Fig., 2. H is a rack

movable with the transfer-frame G. - H? is a
pivoted two-point pawl and has an -obstrue-
tion II°, adapted to snap to either side of a
spring - tooth HI'. The pawl H* has also a
downwardly-extending arm 4. The rack I

 has at each end a pin H® to strike the arm 7
and oscillate the pawl, so that first one of its
teeth engages with the rack and then the

other. As shown, the forward movement of
the carriage and transfer-frame must be com-
pleted before they can be returned, because
the left-hand pin H?® must strike the arm A

and tilt the pawl I* before the rack can be

returned. Likewise in the return movement
a full return must be made before the ma-
chine can be again operated for registering.
Any other suitable means may be substituted
for Insuring these movements. |
‘Arranged below each set of keys is a step-
bar C, the steps ¢ thereof being of uniform
length, but of less length than the distance
between the several keys of aset. The steps
are so disposed with reference to the lower
parts of the shanks 0 of the keys that thekey

It consists of a locking-le- |

| the step-bar C when depressed in a manner

to impart a longitudinal movement to said
step-bar sufficiently to turn the registering-
dial D* a space corresponding to nine units.
The relation between the next key-shank and
the next step of the step-bar will produce a
corresponding movement of the registering-
dial equal to eight units, and so on. This is
secured by permitting more or less lost mo-
tion betweenthelowerendsof thekey-shanks
and the steps before the forward movement

of the keyboard shall operate upon the step-

bar. The step-bars C are provided with lon-
gitudinal slots C', through which pass trans-
verserods C*for sustaining and guiding them.
Kach step-bar Cis connected with a rack-bar
D at d, with provision for a small amount of
lost motion, the object of which is to permit
the step-bar C moving a short distance be-
fore operating the rack-bar, which movement
is intended to facilitate the printing of the
zeros in the recording mechanism, to be de-
scribed hereinafter. Therack-bar D of each
set meshes with a pinion D', loosely jour-
naled upon a transverse shaft E. The pin-
ion D’ is connected with a ratchet-wheel D?
by a pawl d° and ratchet-wheel D3, so that
when the pinion D' is operated by the rack-
bar in the forward direction it rotates the
ratchet-wheel; but in the reverse movement

it moves the pinion and ratchet-wheel D? un-

der the pawl. The ratchet-wheel D? is con-

nected with the registering-dial D4, having

upon 1ts periphery numbers from ““0” to <¢9,”
which may,if desired,berepeated. Asshown,
there are two sets of these numbers on each
dial, so as to permitthedial to be of consider-
able diameter. T'his,however,isnotessential,

75

30

Qo

95

105

as 1t 1s only necessary to properly proportion:

the parts to employ a single set of numbers.

A mnotched disk D’ is also carried with the

dial, having as many notches as there are

numbers, so that a spring-actuated pawl DS

presses into said notchestonormally prevent
accidental spinning of the dial-wheels D4,

The same action may be produced by any

suitable friction-creatingdevices. The pawl
> may be assumed as being directly con-
nected with the registering-dial D%, so that
the rotation of thepinion D'operates the said
dial through the pawl. A suitable spring §'
returns the rack and step bars to their nor-
mal position. There is a dial for each of the

110

II§

120

step-bars, and consequently for each set of -

keys. Asshown, thereare nine sets of keys;
but it is self-evident that there may be more
or less of said sets of keys employed, as de-
sired. = S _- |

The return movement of the frame G op-
erates upon all of the step-bars C previously
moved in registering and returns them all to

125

their normal position, as shown in Iig. 3, and

yet by the slotted connection d permits a
slight movement of any step-bar in a further

130

registering action of the machine without

moving the registering-dial—as, for instance,

~corresponding to No. 9 shall strike itsstepin | when printing the zero—as explained later




on. A spring S’ insures & positive return of |
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the rack-bars D and at the same time holds
them against vibration or movement when

the step-bar is moved forward for printing

the zero, as at that time no movement must
be made to the dial. |

It is evident that as the dials correspond to
the cents and dollars it will constantly hap-
pen that when ‘“10” is registered upon any
dial it will be necessary to carry a unit to the

next dial, as is well known, and to accom-
plish this automatically and in connection:

with one or more of the dials, as the case may

be, I provide a series of devices K, which I
will term “‘transferring” devices or mechan-
This mechanism consists of a lever K',
pivoted to a transverse bar IK?, secured to the

ism.

main frame. The transverse bar may be of

any suitable construction, and, as shown, is
provided with projecting portions, to which
the levers K’ are pivoted, said projections be-

ing treated as a portion of the bar. The up-

per end of the lever K' carries a pawl K5
which operates in connection with theratchet-
‘wheel D% A spring-pressed pawl K* is con-
nected with the lever below its pivot-point
and locks with the lower edge of the frame

K5. The shape of the paw! K*is immaterial

so long as the principle of its operation re-

mains the same. In this position the pin £

at the lower part of the lever is out of aline-
ment with the transfer-fingerI, pivoted at G’
on the transfer-frameé G and held in normal

horizontal position by aspringe. Itwill beob-

served that when the frame G moves forward |
the transfer-finger I will pass above the pin & -
of thelever,and consequently will not operate-
it. If, however, the pawl K*should be liber-
ated by astud J upon thedialof thenextlowest
order, thespring K*will oscillate the lever K,
throwing the pin & upward into alinement
with the transfer-finger I, and at the same:
time move the pawl X2 forward one tooth of
‘When thisposition is
assumed, the forward movement of the frame
G will cause the notched ernd of the transfer-
finger I to receive the pin 2 and oscillate the
lever to the position shown in Fig. 3, with the
restlt of turning the ratchet-wheel D?*and.its
dial D* one point and at the same time re- | the third dial.
locking the pawl K* upon the frame IC°, where
it remains until a further operation of this
character is required. As the dials have

the ratchet-wheel D2,

twenty figures about their circumference, two

pins or studs J are arranged upon each dial,
- and these studs on one dial operate upon the

pawl K*of the transfer device corresponding

to the next dial of higher order, and so on.

From this it will be evident that when any
dial passes the zero-pointit operatesthe trans-

fer device toinsure one additional movement

to the next dial, and such action takes place
irrespective of theamountof movement given

to the dials under the operation of the keys
of any set corresponding t¢ its own particular
The dials should only be read when the

dial.

transferring device K isin the position shown |

later on.

‘dials could not be read.

in Fig. 8, and consequently when a transfer
device.is tripped after the transfer-fingers I
were fully moved and did not have the oppor-
tunity to register the shield L will be held
under the sight-opening L’ in the case to pre-
vent the numbers on the dials being read, and

| thereby indicating that a second movement

is required to the frame G. The shield L is
shown as being a flat plate extending over the
several dials and is pivoted to the shaft K, as
indicated in Fig. 3, so as to move over the
periphery of said dials. Its movement to un-
cover the dials is secured by a counterweight
I or other equivalent means—such, for exam-
ple, as an ordinary eoil-spring. The several
pawls K2 of the dial-operating mechanism are
provided with upwardly-projecting pins L?
which are adapted to push the shield L over
to close the sight-opening L' with each for-

ward movement of such pawls. - As the last
‘registering-dial does not operate a pawl, 1t 18

made to operate a shifting device L°for mov-

70

ing the shield to maintain it permanently gc

closed when the maximum capacity for regis-
tration has been reached, as will be explained
In the latter case the next amount
added gives the requisite movement. 'The
tripping of the pawl K*is a very simple mat-
ter and is positive, and whenever this takes
place the shield L is pushed forward again by
the projection,I.* against the action of a

weight or spring / and remains in this posi-

tion until the transfer is positively made.

' The transfer-fingers I are flexibly supported,

so that when engaging the pins £ they may
follow the downward arc of said pins,or should
one of the levers K'be liberated after the fin-

cers have been fully thrown the pin / of said

lever may rise and press the finger 1 upward.
In this latter case the shield L will be moved
over the sight-opening and will remain there
nntil the next movement of the transfer-frame
G. If 997 is on the dials and one is added,
the first movement of the frame G will turn
the first dial to the proper number and set

the transferring devices for the second dial,

95

IO
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I1

and this will necessitate a second movement

of the frame G without operating any of the
keys to complete the transference of *“1” to

ment the sight-openings are covered and the
If a further addi-
tion is made, aseparate second movement will
not be required as a special operation, as the
nextadditions made will produce suchamove-
ment.

ditional movement will be required, except-
ing in case of the addition of other numbers,
where the natural movement of the frame G
would accomplish thesame office. If the dials
cannot be read on account of the shield, the

operator knows he must give the machine an-

other forward movement.

While the last registering-dial of the series
is not required to have a transfer device for
registering, nevertheless it is advantageous

Without the second move-

The same will be the case if the num-
bers are “999,” only in this case a further ad-

Il
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to provide it with means to operate the shield | ries of hammels Whlch upon rising produce

1., as above, to indiecate that the capacity of
the machine has been reached. To do this, I
provide the same parts K' K% but do not re-
quire the pin /& or the transfer-pawl I. TIur-

theriore, as there is no dial of a higher or-

der to move, the pawl I{?is substituted by the
slide L*, which moves the pivoted shield L.
This slide may also have an upward arm L“
to be operated by the hand in case it is de-
sired to withdraw the shield. This will be
necessary under certain conditions, because
there is no means to again automatically
moveorresefithelever ',carrying the slide 13,

I do not confine myself to the particular
detailsof the transferring devices here shown,
as 1t is evident that other forms of mechan-
1Ism may be employed for obtaining the same
results. |

I will now refer to the recording mechan-
1sm, which may or may not be employed in
connection with the registering devices, as
desired.

M are a series of type-bars hzwlnﬂ‘ type cor-

responding from *“0” to *“9” upon their under

surfaces. Thesetype-barsareguided inasuit-

able guide M’ and connected by frames m with
the corresponding step-bars C, so that the
movement of any step-bar moves the corre-
sponding type-bar. Arranged below the type-
barsarethe paper-guides N,through which the
paper strip orsheet passes. The paper strip or
page of a book may be fed or moved through
the guide Ninanysunitable manner. As Shown
the n*mde N is hinged at N° and is pressed
npwmd toward the type M by a spring N4
It is pressed downward against the actlon of
the spring by a roller N8 moving on a cam-
surface N° attached to the U"U_lde A frame
R carries at its free end the inking-roller 7,

adapted to travel under all of the type-bms
M, soasto ink the type. Thisframe R is piv-
oted at the end of the lever R’ and is pressed
upward by a spring R%. The lever R’ is re-
ciprocated to shift the inking-roller by the

lever I through the pin R? in one direction,

while the spring R* moves it in the other di-
rection. Thisinsuresthe shifting of the ink-
ing-roller. The roller N®is carried on the
end of the lever R', so that when the inking-
roller moves forward to ink the type the ﬂ'ulde
N 1s depressed out of the way. NZ2is a feed
ing-roller carried with the guide and is com-

‘Dbined with a ratchet-wheel N7, which is op-
erated by a pawl N” to turn the roller and.

feed the paper when the feeding-roller is de-
pressed with the guide. The guide N may
be provided with a transparent portion Z at
its free end, 1f desired, to guide the paper
and yet per Il’llt reading the 1111mbe1s printed.
The printing would take place between the
tmnspmenb piece and body of the guide
through the aperture formed thereby. A
spring-arm P, secured to the lever O, carries
at its lower and free end a series of spring-
fingers weighted at P’ and having impression-

surfaces p, the said parts constituting a se- |

ticularly in Figs. 3,4,10,and 11.)

an lmpression by-the type upon the paper.

The movement of thelever O inone direction
18 caused by the spring T, and its stroke is
limited by an adjustablescrew £ The lever
O has at its upperend a pivoted spring-pawl
device having a shoulder O', adapted to catch
upon a stop 0% This pawl 1s actuated by a
pin O3 to release the lever O at one time and

to reset 1t 1n the position shown in Fig. 1 at

another time. 'The operation of this record-
ing or printing mechanism will now be un-
derstood. When the keys are depressed and
the keyboard moved, the type-bars M are
moved to the leqmslte distance and the pin
O® will have approached the lever O and will
next strike the surface O* and depress the
pawl from the stop O% permitting the spring
T to operate the printing-hammer. Upon
the return movement of the keyboard the
pin O° catches upon the shoulder O° of the
pawl and draws the lever O back to the po-
sition shown in Ifig. 1, when itis again locked
by the pawl O,

Variousformsof printingand feeding mech-
anism may be employed in lieu of those here
shown.

It isevident from the foregoing description
that when desired zeros shou]d be printed,

and to insure the printing of such I pr'ovide'

a special attachment. (Illustrated more par-
parts of the step-bars C are provided with
downwardly - projecting portions or pins C°
and also with lateral eam portions C°, located
to the rear of said portions C° and formed of
considerable length. C°isa transverse plate
carrying upon its outer surface a series. of
blocks C*, arranged end to end and pressed

in one direction by the action of a spring C°.
These blocks are formed with notches or

grooves, through which the pins C®* normally
pass, as clearly shown in Figs, 3and 10. The
plate C° is driven in one direction by the
springs C¥ and is adapted to be moved in the
otherdirection ortoward the registering-dials
by hooked rods C7, the said rods C? being con-
nected to extensions from the reciprocating
frame . It will now be understood that if
any of the step-bars C be moved in the direc-
tion of the arrow, Fig. 10—that is to say, to-

sidewise against the action of the spring C°,
so that all of the said blocks corresponding
to the keys of the lower orders are operated
upon by the beveled side of the said plate C3
and caused to move in such a manner as to
form abutments relatively to the pins or pro-
jections C° so that when the rods C7 finally
move the frame C°also in the direction of the
arrow, Fig, 10, the blocks which have been
shifted sidewise will cateh upon the projec-

tions or pins C°® and move the corresponding

step-bars a short distance, so as to bring the
zeros of the type-bars into printing position.

b}
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ward the registering-dials—the knife-edge
forward part of the plate C° will act upon the
pins C%of the sliding blocks C* and push them
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Every one of the step-bars which hasnot been
positively moved forward under the action of
the keys and the keyboard will be caught by
the blocks C* and moved the short distance
necessary to bring the zeros into line; but
this only applies to the step-bars correspond-

“ing to the lower order of keys—that is to
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say, if ¢¢500” were printed no zero would be
printed in the thousand position, and like-
wise if the amount to be printed were ‘507

‘no zero would be printed for the columns cor-
responding to ¢€100” or ¢“1000,” and this is

true whether we assume the amouants to be
printed as made up of cents and dollars or of
dollars alone. The small movement to the
step-bars when printing the zerosis permitted
by the slotted connection d, Fig. 3, between
the step-barand the rack-bar D, to which ref-
orence has heretofore been made, the said con-
nection allowing of the movement of the type-
bar and its corresponding step-bars without
moving the rack-bar D and its registering-
dial. This automatic mechanism for operat-

ing the printing or type bars to insure print-

ing the zero is not essential to the practical
operation of my machine, but is desirable,
in that it makes the columns of the figures
more natural and easier to read. Any other
form of mechanism may be employed for se-
curing the adjustment of the type-bars for
the purpose of printing the zero, as above de-
scribed. | | | -
Whenitisdesired tolock the printing mech-
anism against operation,thelever U*is moved
so as to throw the catech U? over the free end
of the lever O to prevent the hammer of the

printing device working and at the sametime.

to press the locking-lever U down at its free

‘end to lock the inking-frame R against recip-

rocation. Thislatterfunctionisaccomplished
by the projection U'striking the short arm of
the lever U. When the partsare in position
for operating, the lever U*is turned so that
the arm O is liberated and the portion U°®
strikes the lever U and raises it clear of the

pin on the inking-frame R, as will be readily

understood.

" Under some conditionsitis desirable to op-

erate the printing devices without the regis-
tering mechanism, (as for printing the sum
total of amounts printed and added,) and to
permit this I provide the following construc-

“tion: The racks D are carried at their free

ends upona transverse bar S,which is pressed
upward bysprings S®. This bar may be moved
upward or downward by an arm 3° on & rock-
bar 84 which has upon itsend a lever S°,adapt-
ed to be moved by hand. . When itis desired
to throw the registering devices out of action,
the lever 8% is moved back until the pin S°

catches in the notch of the spring-catch S°..

In this position the gnideSislowered and the
racks D are out of gear with the pinions of
the registering devices. This device would

be used when it is desired to print the sum to-
tal of the amounts printed without disturb-
ing the registered amounts.

The arm S? is automaltically liberated at the
end of the reciprocation for printing by the
end of the rack I striking one arm of the
pivoted lock S The springs S?then raise the
bar S and throw the racks D into gear with
the registering mechanism. .. |

As an additional feature for clearly indi-
cating between the sums fo be added and the
sum total in the printing I may employ a piv-
oted type-bar Y, Figs. 1 and 5, which may be
swung around on its pivot tocome in line with
the impression-hammers. Then if the regis-
tering devices are disconnected by drawing
forward and latching the arm S° the recipro-
cation of the keyboard without any keys de-
pressed will cause the printing of the trans-
verse line. At the same time the end of the

prack 1 will strike the lower arm of the lock

36 and automatically liberate the arm S
This will allow the racks D to be forced up-
ward again by the springs 5* and 5 1nto op-

erative connection with the registering de-

vices. This same automatic releasing of the
arm % will take place at all times afterlatch-
ing said arm, but I do not confine myself to

this automatic releasing of the arm and throw-

ing of the registering devices Into operative
connection with the keys, asit may be accom-
plished by hand, if so desired.

I have not shown any special mechanism
for resetting the various registering dials or

wheels to zero, as such devices are common,

and, further, because my machine may be
quickly manipulated to bring the dials to
zero. '1'his is secured by adding by one ma-
nipulation the difference between the amount
registered and the maximum capacity of the
machine, the result being that all the dials
come to zero under the sight-opening. Lo
reduce the jar to a minimum, I provide a
cushioning-cylinder A% having pistons and
rods A3, which connect with the frame G.
The cushioning-cylinder may have holes at a
short distance from each end, so as to permit
the piston to move easily until it approaches
each end, or this provision may only be had
at one end to cushion the forward motion of
the transfer-frame. In this manner the
frame @ in its forward movement is arrested
smoothly and also the frame and keyboard
when released come to a stop without jar,
and, aside from eliminating much noise, pre-
vents excessive wear coming on the parts.
While 1

fied without departing from the principles in-
volved. Hence I do not limit myself to the
particular details illustrated.

What I claim as new, and desire to secure
by Letters Patent, is— |

1. In an adding or calculating machine, a

series of sets of keys, a series of registering
devices operated by said keys, means for caus-
ing a relative reciprocation between the keys

and registering devices whereby they move
| to and from each other, a single set of au-

prefer the construetion herein set
out and illustrated the various details mak-
ing up the complete structure may be modi-.
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tomatic locking devices for holding one or | ping device to insure uuder normal operation

more of the keys in operative position when
depressed in the normal operation of the ma-
chine when adding or registering, a movable
part to operate the loekmﬂ* devwes to release
the keys, and automatic dewees independent
of said locking devices but acting upon the
movable part to cause the said locking de-
vices to be operated only after a predeter-
mined number of relative reciprocations be-
tween the keys and registering devices to re-
lease the keys, the pmta bem adapted to
permit the same locking dewees to be oper-
ated mdependently or in conjunction with
the antomatic devices as desired. |
2. In an adding or calculating machine, a
series of sets of ke} s and registering devices

- relatively movable to and f10m each other to
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insure the operation of the registering de-
vices, locking devices for holding one or more
of the keys in operative position; and auto-
inatiec devices independent of said locking
devices for causing the said locking devices
to be operated to release the keys only after
a predetermined number of reciprocations
consisting of a movable lock-releasing part
adapted to be thrown into or out of oper'aEW

position, a movable rack having a cam-sur-
face adapted to hold the movable lock-veleas-

ing part out of operative position except for

one position of adjustment of said movable
rack, and means to infermittently move the
rack with each relative reciprocation of Lhe
keys and registering devices.

3. Inan a,ddmfr or caleulating machine, the
combination of reﬂ'lstm Ing demces witha mov-
able keyboard and keys thereof, a lock-re-
leasing device for simultaneously releasing
any of the keys which are locked in Operative
position, amovable tripping device adapted to
operate upon the lock-releasing device when
desn'ed, a pivoted disk 1"omtmﬂ' on a fixed
axis and having a cam-surface formed there-
on and adapted to operate at one position in
its movements to throw the tripping device
into tripping position, and hand-controlied
means for simultaneously reciprocating the
keyboard and operating upon the teeth of the
pivoted disk whereby the said disk is moved
one. tooth with each reciprocation and the
tripping device IS thrown into tripping posi-

tion after a predetermined number of reelp |

rocations of the keyboard. | |

4. Inan addingor caleulatlnfr machine, the
combination of a 10ek 1‘616&%1110' device 1;0 re-
lease the keys which may be moved into op-
erative position, a movable tripping device

~ for operating the lock-releasing device, a piv-

60

oted disk W having a cam- suﬁaee mlapted
to be adjusted by hand so as to throw the lock-
releasing device out of operative position, and
intermitteutly-aeting devices under the con-
trol of the operatorin moving the registering
mechanism to move the said disk one tooth
with each registration whereby a series of
duplicate registrations may be made and the

the subsequent registration of aseries of other
amounts to the amount already registered.
5. In an adding or caleculating machine, the
combination of registering devices, a Irecipro-
cating transfer- frame, hand devices for re-
mprocatmw said traunsfer-frame, & keyboard
having a series of sets of keys, connsacting
dewces whereby said keys operate the regis-
tering devices, and a locking device for alter-
ﬂtely eonnectmﬂ' the keyboard to the trans-
fer device and main frame, whereby the key-
hoard is first moved with the transfer-frame
for a portion of its movementand then locked
to the main frame in a stationary position

during the further movements of the trans-

fer frame and until its return. |
In an adding or calculating mmhlne the
eombmatwn of remstermw devlees, a recipro-
cating transfer- fmme,, lnnd devices for re-
mproeatmw said transfer-frame, a key board
having a series of sets of keys, connecting de-
vices wher eby said keys operate the 1‘en*15ter-
ing devices, and a locking device for alter
na,uely connecting the keyboal‘d to the trans-
fer device and main frame whereby the key-
board is first moved with the transfer-frame
for a portion of its movement and then locked
to the main frame in a stationary position
during the further movements of the transter-

frame and until its retu rn, and a cushioning -

device for cushioning the terminal movemenh
of the transfer- fl*mne

7. In an adding or calculating machine, the
combination of registering devices mcludmﬂ'
transferring meehamsm a reclprocatmn

transfer- frame, a keyboard having a series of

sets of keys, mechanism adapted to be oper-
ated by the keys for moving the registering

“devices, a spring-lock T’ carried by the key—

board and having a laterally-extending pro-
jection L* and loeknw-shoulders above
below its free end one of said shoulders be-
ing adapted to lock the keyboard tothe trans-
for- -frame, a locking prOJectlon I on the main
frame adapted to ach in conjunction with the
other of said locking-shoulders of the lock for
holding the kevhoard in position, and a stop

or DI‘OJBOMOD I3 adapted to act on the lateral

projection I? of the pivoted lock for the pur-
pose of making thesaidlock release the trans-
fer-frame and loek itself on the pro;]eetlon

I¢, whereby the keyboard remains stationary

whlle the transfer-frame continues its move-

and .
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ment to complete the transferring operation.
8. Inan addingor calculating machme, the

combination of I'em%term 5 devmes a key-
board eontmmngaserles of Sets of keys, step-

bars operated by said keys, means to recip-
rocate the keyboard, and hand-controlled de-
vices operating on the step-bars for connect-
ing or disconnecting them in operative rela-
tlon with the registering devices.

9, Iman addmﬂ'or ea,lcula,tmo' machine, the

_COIHblIl&th[l of reg IStel‘II]G‘ deVlCGb a key_
“board containing a series of sets of keys, step-

disk ultlmcttely turned to operate the trip-1 bars opemted by said keys, means to recip-
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rocate the keyboard, and devices for connect-

ing or disconnecting the step-bars in opera-
tive relation with the registering devices con-
sisting of racks jointed to the step-bars, a ver-
tically-adjustable guide for guiding the free
ends of the racks into or out of connection
with the pinions of the registering devices,
and hand- countrolled devices for operating
said guides. o

10. In an adding or calculating machine,
the combination of registering devices, a key-
board containing a series of sets of keys, step-

- bars operated by said keys, means to recip-

2C
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30

rocate the keyboard, hand-controlled devices
for connecting or disconnecting the step-bars
in operative relation with the registering de-
vices, locking devices for holding the keys

in operative position for actuating the step-.

bars, lock-releasing mechanism for simulta-
neously releasing all of the keys, automatic
devices acting upon-the lock-releasing de-
vices to cause the keys to be released after
a given number of reciprocations of the key-

board, and printing devices operated by the

step-bars whereby duplicate printing may be
accomplished without disturbing the regis-
tering devices. :
11. In an adding or calculating machine,
the combination with registering devices, ot
movable type controlied by the keys for op-

erating the registering devices, a movable 1m-
- pression - hammer for pressing tke paper

- against the type, a spring to throw the ham-
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mer into operation to print, a trip to release

; the hammer immediately after the-registra-
tion has been made and type moved, and a
lock to. hold the impression-hammer out of

operation.

12. In an adding or calculating machine,
the combination with registering devices, of

movable type controlled by the keys for op-

erating the registering devices, a movable

inking device for the type; a movable im-

pression - hammer for pressing the paper
against the type, a spring to throw the hami-

mer into operation to print, a trip.to release

the hammerimmediately after the impression
has been made and type moved, and a lock
to hold the movable inking device for inking
the type from movement. - =

13. In an adding or calculating machine,
the combination with registering devices, of
movable type controlled by the keys for op-

erating the registering devices, a movable in:-
pression - hammer for pressing the paper
against the type, a-spring to throw the hami-

mer into operation to print, a trip to release

the hammer immediately after the impres-

sion has been-made, and a locking device for

simultaneously holding the inking device and
hammer out of operation. - B
14. In an adding or calculating machine,

the combination of registering devices actu-
ated by a movable hand-operated part, print-
ing devices havingapivoted impression-hant-
mer,.a spring to move the impression-ham-

0% and a pivoted pawl device O, O* O° car-
ried by the hammer and operating in connec-
tion with said stop for releasing and resetting
the impression-hammer in striking position

and adapted to be tripped and returned un-

der the action of the hand-operated part of
the registering devices. -
15. In a printing device for a caleulating-

machine, the combination-of a series of sets

of keys, a series of type adapted to be ad-
justed or moved into printing position by the
operation of the keys, a movable hammer or
platen, a paper-guide interposed between the
type and the movable hammer or platen, feed-
ing devices for the paper adapted to. be put
into operation by a depression of the paper-
cguide, a cam on the paper-guide, a spring to
press the paper-guide upward close to the
type, and means operated by the type-adjust-
ing mechanism acting upen the cam-surface

for alternately controlling the upward move-

ment cf the paper-guide under the action of
the spring, and also positively depressing the

paper-guide for the purpose of putting the
feeding device into operation to feed the pa-

per through the guide.
16. In a printing device for a calculating-

machine, the combination of a series of sets

of keys, a series of type adapted to. be ad-
justed or moved into printing position by the
operation of the keys, a movable hammer or
platén, a paper-guide interposed between the

type and the movable haminer or platen, feed-

ing devices for the paper-adapted to be put
into operation by a depression of the paper-

guide, a cam on the paper-guide, a spring to

press the paper-guide upward close to the

| type, means operated by the type-adjusting

mechanism acting upon the cam-surface for
alternately controlling the npward movement
of the paper-guide under:the action of the

spring and also positively depressing the pa-

per-guide for the purpose of putting the feed-
ing device into operation to feed the paper
through the guide, and a movable inking de-
vice operated by the devices which operate
upon the cam and paper-guide whereby the

inking device is moved out of position when

the paper-guide moves toward the type.
17. In aprinting device for calculating-ma-

chines, the combination of a series of type-

bars movable under the action of keys and

‘hand-operated mechanism, a movable print-

ing- hammer or platen, a pivoted paper-guide

‘having its free end movable between the print-
ing-hammer and type-bars, a longitudinally-
‘movable inking device adapted to travel

against the type to ink them, and means for

‘simultaneously moving the inking devices
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out of the way and raising the paper-guide

close to the type-bars in the act of printing.
- 18. A paper-guide for a printing device of

‘a calculating-machine consisting of the two

plates forming the grooved guide N having a

transparent transverse guide Z at its free end

formed of celluloid or other transparent ma-

- mer in the act of printing, a stationary stop | terial and an open space between the sald
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transparent trahsverse gunide Z and the body |

of the paper-guide N.

19. Inan adding-machine, the combination
of a series=of registering devices, a series ot |

keys for operating the registering devices,
hand devices for reciprocating the keys to or

from the registering devices, connecting

mechanism actuated by the keys for moving
the registering devices, a rack II movable
with the reciprocating keys and provided
with two pins H? a pivoted double-acting
pawl H* on the main frame having an arm #
in the path of the pins to oscillate the pawl,
and a spring device to hold either of the pawl-
teeth into engagement with the rack accord-
ing to the direction in which it is moving.

- 20. Inanadding orregistering machine, the
combination of the registering devices having
the highest registering wheel or dial provided
with a pin, a sight-opening for reading the
registering devices, a shield movable for the
purpose of closing the sight-opening when the
maximum capacity of the machine has been
registered, a mechanically-actuated part for
moving the shield to close the sight-opening,
and a lock to hold the mechanically-actuated
part out of operation adapted to be released

by the pin or projection on the registering de-

vice. |

21. Inanaddingorregistering machine, the
combination of the registering devices having
the highest registering wheel or dial provided
with a pin, a sight-opening for reading the
registering devices, a shield movable for the
purpose of closing the sight-opening when the
maximum capacity of the machine has been
registered, a mechanically-actuated part for
moving the shield to close the sight-opening,
a lock to hold the mechanically-actuated part

out of operation adapted to be released by the

pin or projeetion on the registering devices,
and a hand-operated part for liberating the
shield and resetting the locking device and
mechanically-operated part.

22. In an adding or calculating machine, !
the combination of registering devices, a key- |

board, connecting devices controlled by the
keys and adapted to operate the registering
devices, hand-operated means for moving the

connecting devices, meansindependent of the 50

hand-operated means which move the con-
necting devices for throwing the connecting
devices into operative connection with the
registering devices but without registering, a
lock independent of the hand-operated means
o hold the connecting devices out of opera-

55

tive connection, and automatic tripping de-

vices independent of but actuated by the
hand-operated means for releasing the lock
to throw the connecting devices into operative

connection.

6o

23. In an adding or caleulating machine;

the combination of registering devices, a key-
board, connecting devices controlled by the
keys and adapted to operate the registering
devices, hand-operated means for moving the
connecting devices, printing mechanism op-
erated by the connecting devices, means in-
dependent of the hand-operated means which
move the connecting devices for throwing the
connecting devices into operative connection
with the registering devices butwithout reg-
istering, a lock independent of the hand-op-
erated means to hold the connecting devices
out of operative connection, and automatic
tripping devices independent of but actuated
by the hand-operated means for releasing the
lock to throw the connecting devices into op-
erative connection,

- 924, In a calculating-machine a series of
keys, a series of type moved by the keys, a
printing hammer or platen to operate in con-

junction with said type, and a movable line-

printing bar adapted to be moved into print-
ing position when the type are out of printing

| position.

In testimony of which invention I hereunt

sel, my hand. |
- CHAS. C. CLIFFORD.
Witnesses: | o :
ERNEST HOWARD HUNTER,
R. M. KELLY. |
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