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AND MESNE ASSIGNMENTS, TO THE
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AMERICAN ARITHMOMETER COM-

GALCULATING-MACHINE.

SPECIPICATION forming part of Lietters Patent No.

Application filed January 10, 1880.

-_—— L -

To all whom 1t may conceri: |

Be it known that T, WILLIAM 5. BURROUGHS,
. oitizen of the United States, residing at St.
Louis, in the State of Missouri, have invented
certain new and useful Improvements in Me-
chanical Accountants, of which the following
is a specification.

My invention relates to that class of appara-
tus used for mechanically assisting arithmeti-
oal calculations; and my invention consists in
the combination,with one or more registers, of
q series of independent keys and intervening
connections constructed, arranged, and oper-
ating, as fully specified hereinafter, SO as to
indicate upon the register the sum of any se-
ries of numbers by the proper manipulation
of the keys, and also 8o as t0 print or perma-
nently record the final result.

Tn the drawings, Figure 1 1s a longitudinal
sectional elevation of an apparatus embodying
my invention. Fig. 1° is a cross-section on
the line 1 2, Fig. 1. Tig. 218 a plan view of
the apparatus in part section, Fig. 3 isalon- |
situdinal elevation in part section. TFig. 41s
> transverse sectional eleyation. Fig. b 18 a
detail view showing the connections between
the keys and the registers, with the exception
of the ¢ regulating devices.”’ Fig. b* is a detail
view of part of the regulating devices. I'ig. 6
is a detail view of the printing-register and its
immediate connections. Fio. 7 is a detached
view showing the connections between two of
theshafts. Tig.8isaview showing a modified
form of registering operating device. Fig. 9
‘o g view illustrating a mode of adjusting a
series of registers. Fig. 10 illustrates a modi-
fieation of the regulating devices.

The indicating-register A consists of a series
of movable numbered pieces—as plates, disks,
wheels, or seg ments—indicating by their posi-
tion the swn added at cach operation of the
machine, and I therefore term them the ‘“1in-
dicators.” FEach indicator is shown as con-
sisting of a disk, «, revolving freely upon a
shaft, ¢, and having upon its periphery a se-
ries of figures from 0 to 9; but it may be a

plate or segment snitably supported and grad-
uated in the same manner as the disk. Eaech

388,116, dated August 21, 1888.
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indicator derives its movement from the op- |

eration of a series of nine keys, A, of any
suitable construction, marked separately with
+series of numbersfrom 1 to9, and between the
indicator and each key, and coverned by the
latter, intervene a serics of devices, which may
he of any suitable construetion to transmit the
motion of the key to the indicator, and regu-
late the adjustment of the latter, and which 1
include under the gencral terms of ‘‘connec-
tions’? and ‘‘ operating connections.’’

The registering device, the keys and con-
nections, and other parts, hereinafter referred
to, are supported 1n a suitable frame having
side pieces, A* A%, and connecting-bars,which
latter also serve as supports for the interven-
ing mechanism, and the frame supports a key-
board, A% provided with recessed nipples,
throngh which slide the shanks «* of the keys
A’, a spiral spring, «', tending to keep each
key in its elevated position, and a lip at the
hottom of the key striking a detachable strip,
m, which bears against a flat side of the key
and prevents the turning thereof, limits its
movement, and facilitates 1ts ready detach-
ment when necessary.

The series of keys which operate 1n connec-
tion with each indicator is arranged upon a
Jine parallel to the sides of the frame, and a
lever, B, supported by a transverse shaft, «’,
when released by the action of any one of a
series of keys operates automatically the in-
dicator pertaining to that series.

Tach lever B consists of asegmental ““head,””
b, and an arm, D', the heads of all the levers
being parallel to each other and in close prox-
imity, and the arms diverging {rom the ful-
crum ¢, so that the rear end of each arm svill
he below the key of one of the series farthest
from the head.

Teeth at the edge of each head b constitute
a rack, ¢, which engages with a pinion, €/, ab
the side of one of the indicator-disks, and the
movement of the lever 18 80 limited that the
indieator-disk will be turned nine-tenths of a
revolution at each full movement of the le-
ver, a perforated plate or gage, : 5, serving as
an index to expose or designate the ligure 1n-
dicating the number added.

It is necessary that the indicator be moved
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as each key is depressed to an extent propor- |
tioned to the position of the key and the num-
ber indicated upon the latter, and in order to
effect this without varying the movements of
the keys or the power applied to operate the
latter I employ devices between each series of
keys and the lever operated thereby, which
constitute part of the *‘ connections’” hetween
the keys and indicator, and which I term the
“regulating deviees.”’

The arms ' may be weighted so as to nor-
mally fall to their lowest position when re-
leased; but T prefer to secure a more positive
action by means of springs ¢, connected to a
cross-bar, a”, of the frame and to the heads of
the levers, so as to lift the laiter.

The regulating devices are so constructed
that when a key is depressed the lever will be
released, and will then fall to an extent cor-
responding to the position of the operating-
<ey, which, therefore, instead of acting di-
rectly upon the lever, operates the latter in-
termediately through said regulati ng devices,
30 that the key may recover its position at
once after being struck.,

In the construction shown the regulating
devices connected with each seriesof keys con-
sist of a lock which holds the arm 3 of the
lever normally in its highest position and a
mmovable stop operated by the key, which lim-
Its, when it is set, the descent of the arm I’ of
the lever.,

The lock, as shown, consists of a strip, 07,
pivoted to the end of each arm ¥ and limited
in its rear movement by stop 0° and carrying
a lug, I. Adjacent to each strip 0* a fixed
plate, ¢, Figs. 1 and 5 is secured to the key-
board Atand pendent therefrom and provided
with & notch, #, near its upper end, into which
the lag 7 enters as the arm ¢ is brought to its
highest position and the strip O falls forward.,
Thig forward movement of the strip 4° is in-
sared by the contact of a spring projection, 7,
extending from the strip 0*, with a statlonary
cross-bar, ", supported by the sides of the
frame.

In the outer edge of the plate ¢ is a series
of notches, «, corresponding in number to
the keys of the series, and through each notch
extends the bent end & of a rod, d, which is
connected to the lower arm of a crank-lever,
«*, one of which is pivoted to a lug under the
key-board beneath each key, and hasits other
end or arm projecting below the end of the
key. The bent ends d’ of the rods d eonsti-
tute the stops. When one of the keys (say,
the key 5, I'ig. 1) is depressed, the rod d of
the lever d, below said key, will be drawn in
the direction of its arrow, and the end d,
bearing upon the edge of the strip 0° will
carry the latter inward until the pin 1 is car-

Lk a—

ried out of the notch », when the action of |
the spring «® will eause the arm ¥’ and strip b
to fall until a lip, 2, at the npper end of the
strip 0° strikes the bent end @ of the rod d,
which acts as a stop, limiting the further

movement of the lever downward. As thein- |

ward movenient of each stop end d' earries the
strip 0* inward the lip 2 of the st11p will es-
cape contact with all of the stops above the
one which has been so set by the movement of
the key,sothat the said stoponly will bestruck
by the lip; and as the stops, beginning at the
top, are connected with the keys in the order
in which the latter are numbered, the move-
ment of the lever will be oreater in propor-
tion as the stop operated is lower down, and
the movement of the indicator will bhe pro-

portionately inereased.

As in other registering aevices, it Decomes
necessary when the number added execeeds
the highest number upon the indieator oper-
ated to also adjust the adjacent indieator ac-
cordingly. Thus, if one of the indicators is
set to display the ficure S and the number 5
or any number greater than 1 is to be added
and indicated, the said indicator must be
turned until it exhibits the figure 3, while the
adjacent indicator must also De turned to dis-
close the figure 1, the sum of the two numbers
being 13, which requires the adjustment of two
indicators to show it.

To effect the turning of the seeond indicator
without operating two keys, I construet the
parts which Iterm the “‘connection’’ between
cach indieator and its key, so that a portion
of said connection geared with the indicator
1s capable of a slight movement independ-
ently of the other parts of the eonncetion., T
lock these two parts together so that ordi.
narily they will operate as one, and provide
means whereby the movable part is unlocked
and moved to turn the indicator the extent of
one figure whenever the adjacent indicator is
brought to a position to necessitate suel
movement. Thus, the head of each lever B
consists of the arm or portion 0, connecled
rigidly to the arm o', and the toothed segment
b, pivoted at 4 to the arm b%, and a spring, ¢,
Is connected to the twe parts, b § “, 80 asto tend
to separate them, and a lever, 1Y, is pivoted to
the partd™, and is provided with a pin, 5,which
enters an L-shaped slot, 6, in the part 6 and
holds the latter in proximity to the part o un-
til the lever B'is swung in the direction of its
arrow, Figs. 1 and 5, when the pin will enter
the vertical portion of the slot and permit the
portion b to rise under the action of the 3pring
¢, and thereby turn the indicator o which
sald portion b is geared one-tenth of a revoln.
tion in the direction of its arrow. The lever
B" i moved to unlock the part b by a pin, «°
projecting from the side of the indicator next
to that to which the part b is seared, which
pin, as the figure ¢ ig brought toward the in-
dex-plate A’ strikes o projection, s, on a lever,
B pivoted to a cross-bar. ', and swings it 8o
as to bear against the end of the lever I and
carry the latter with it to unlock the SWinging
segment, which will then rise under the action
of its spring ¢’ and turn the indicator next ad.

Jacent to that indicator whoge bin acted npon

the lever D, |
All the indicators are operated by the move-
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nents of the respective keys in the manner

above deseribed, and after a series of keys has
been struck to register one of the numbers 1o
be added together it becomes necessary to
bring the parts to their normal positions, so as
to permit any additional number to be added,
inasmuch as after alever, B, has been adjusted
by the action of one key its head must be de-
pressed before it can respond to the action of
another key. Thus,if the number 72,842 1s to
be added, all the heads are depressed to bring
the parts to an operative position, and the
keys 7 2 84 2 in the series 54 5 21 are suc-
cessively struck, thereby releasing the corre-
sponding levers, which move to different de-
arees, according to the positions of the keys
and the positions to which the stops d’ are set,
and the indicators show by the figures visible
through the index-plate A® an inerease corre-
sponding to the sum added. If, now, the sum
231 is to be added, the heads of the levers are
all again depressed to restore the parts to po-
sition, so that when the keys 2 3 4 in theseries
3 21 are struck the corresponding levers can
move each to an extent necessary to insure the
required adjustment of the indicator and the
exhibition of ficures indicating an increase of
234.

The adjustment of the levers is effected by
pressure upon the upper sides or edges of the
seoments b, which has the effect of moving
such of the latter as have been separated from

the portions »* into eontact therewith, when

they will be locked in place by the arms B
falling back and carrying the pins 5 into the
horizontal portions of theslots. The combined
movement will then ecarry down all the seg-
ments until the arms &’ are all elevated to thelir
highest positions.

As the depression of the segments while In
gear with the pinions ¢ would turn back the
indicators, I provide means for throwing the
segments and pinions out of gear prior toany
downward movement of the segments. One
means of effecting this is shown, and consists
in journaling the shaft «'ina swinging frame,
A® pivoted upon the cross-bar ¢’, andinswing-
ing the frame back to throw the pinions and
racks outb of gear prior to the descent of the
segments. One means of effecting this ad-

justment is shown, and consists of a frame, C,

carried by the shaft «’, Fig. 4, and consisting
of side pieces, ¢’ ¢*, and a cross-bar, ¢’, each side
piece having near its lower edge an inclined
slot, 2/, Figs. 1 and 3, adapted to receive the
cross-bar «f, sliding in slots in the side pleces

of the main frame, when the frame Cisraised, |

the inclined edge 2* of the slot serving to
thrust the bar «® back in thedirection of thear-
row as the said frame C begins to swing down-
ward, which backward motion of the €¢ross-
bar a® will be effected before the cross-bar ¢
is brought in contact with the npper edges of
the segments. |

The frame C is operated by a hand-lever, C,
which is connected to operate the shaft «’, as
described hereinafter, and when the end of

the lever whieh is toward the operator is de-
pressed the frame C will be swung downward
and will force out the cross-bar «°, with the
frame A° and the indicators, until the pinions
¢ are free from gear with the racks, and the
edges of the frame will then remaln In con-
tact with the eross-bar ¢® and hold it in posi-
tion,the eross-bar ¢® being then brought against
the upper edges of the segments and depress-
ing the latter. After the levers b arebrought
to their normal position the hand-lever €' 1s
released, when it will rise and the frame C
will swing upward and the cross-bar a” will en-
ter the slots ', and the pinions will be brought
into gear with the racks as the frame O reaches
the limit of its upward movement.

To permit the return movement of the cross-
bar ¢, the ends thereof enter slots a” in the
side pieces of the frame, and an arm, ¢”, pro-
jecting from the cross-bar @’ is slotted to re-
ceive a pin, 0% on one of theside pieces, which
prevents the turning of the cross-bar as 1t
slides back and forth.

To prevent objectionable shocks and jars
in bringing the cross-bar ¢’ against the seg-
ments, I place springs ¢' upon the segmentsso
as to be siruck by the cross-bar.

Tt will be seen that by the construction above
described each indicator is operated upon the
depression of any one of the keys of a single
series, and that it has the effect when turned
beyond a complete revolution of moving the
adjacent indicator one step; that all the keys
have the same extent of movement and are
operated by the same amount of pressure, but
that while the movements of the keys are the
same, the extent of the movement of the con-
nections between the keys of each series and
each indicator will vary according to the posi-
tion of the key which is operated, with a cor-
responding variation in the motion of the 1n-
dicator. Itwill be apparent that these effects
may be sccured by the use of keys and inter-
mediate connections diftering to some extent
from those described. For instance, each se-
ries of keys may operate upon ashaft suitably
oeared with the correspouding indicator in-
stead of through the medium of a rocking-le-
ver. The register may of course be of any
usual or suitable character. 'The indicators
may be differently connected, as is common in
registering devices, so that each will be moved
one step as the adjacent indicator completes
its entire movement, in which ease the rack
must be thrown cut of gear with the second
indieator until the latter has moved one step.

Instead of withdrawing the register from
engagement with the racks the latter may be
hung to pivots sliding in elongated openings,
so as to be withdrawn from the register, as

‘shown in Fig. b, dotted lines, or the register

and the rack may be kept 1n constant connec-
tion, each pinion having a ratehet-connection
with the indiecator, so as to turn the latter
when the rack is raised, but to revolve mde-
pendently of the indicator when fbe rack de-
scends.
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It will be obvious that any suitable locking

mechanism may be employed for eonnectmn
the rack portion of the segment with its s

port, so as to permit a hmlted 1ndependeut
movement of the rack porfion, and that such
locking mechanism may be actuated from the
mdlcators 1n a different manner from that de-

scribed. Thus the segmental rack ¢ may be
guided to slide upon the head b, as shown in
I‘lg 8, and be moved thereon to a lIimited ex-

tent by straightening or bending the toggle-
level‘sjj,wluch may be eﬂeeted by brmwmﬂ
a roller, %, to bear against the same in one di-
rection and by a spring, /7 forcing them in
the opposite direction, The roller 7 bemﬂ CAL-
ried by levers oper abed in like manner as the
levers I3, or in any other suitable manner.

Different forms of regulating devices may
be employed for determining the extent of the
movement of the conneetlons according to the
keyoperated. Thusthekeys may beconnected
to operate arms B, Ifig. 10, with shoulders o7
arranged to hold the arms 0’ of the levers B in
thelr elevated position until the arms B? are
swung forward.

Instead of restoring the levers B to their
position by mecans of the cross-bar ¢’ bearing
upon the levers, they may be moved by 2 CTOSS-
bar, ¢®, extendmﬂ beneath thearmsd’, asshown
n dotted lines, 1*1_“ 1, or 1n any other suitable
manner.

In some kinds of calculations it is necessary
to indicate the sums of different kinds of arti-
cles or money. For instance, in a bank it is
sometimes necessary to ﬂseemuu the aggre-
gate amount of a series of chiecks and Also the
amounb of money represented by notes or coin
and pertaining to the same transaction. In
order to permit this to be done with facllity,
I provide two or morc registering deviees in
connection with one set ot keys fmd interme-
diate mechanism, and means whereby either
register may be thrown into operative con-
nection with the keys. Thus the second reg-
ister, A, is hung to the same frame, A°, that
carries Lhe frst, 1(’“I5t01 A, and this fla,me. 18
vibrated so as to bring the pinions of either
register into gear with the racks e. This vi-
bration is effected by means of a key, A® actu-
ating a crank-lever, §°, connected by a 10{1 b',
with an arm, /% u pon the shaft «’. Theu pper
register is held in connection with the keys
while the sum of the checks 15 being taken,
and after this is done the key A’ is depressed
and the lower register will be swung into gear,
and the amount of cash i 1S register ed ther eon,
and if additional cash or checks are then re-
ceived the additional amounts may be added
upon either register by swinging it into op-
erative connection with the key and without
any alteration of the other register.

Where, as in custom-housesand other places,
1t 18 necessary to indicate the value or number
of a serieg of different articles, a series of reg-
isters may be employed to be operated from
the same series of keys.  One mode of arrang-
ing the registers in such case is shown in Fig,

388 116

9, which shows five registers carried by an

armed frame, revolving upon or with the shaft
«’, and capable of being turned so that either
register may be brouﬁhb ab will in operation
W1Lh the connecting dowees between the reg-
1ster and the keys.

When two registers are arranged one above
the other, so that either may ho brought into
conneebmn with the racks, the latter are nee-
essarily longer than would be 1'equi1‘e{1 1f the
ar r'mlﬂen]ent shown 1 Fig., 9, or if bub one
1.0@1%81‘1110 device, was usgd

\Vhen the ar mnnemenb shown In Ifigs. 1 to
718 cmployed,the Slob 1n the arm ¢, which re-
ceives the pin 0 is widened, asshown in Iig.
1, soas to permlb the swinging of the ar m L
reqmmd by the vibration of the shaft a'.

AsS 1t 18 necessary that each indicator of the
lower register shall upon the completion of its
1"'evolutwn move the succeeding indieator one
step, as 1 the upper Ieﬁlfnt{}.’i‘ I elfeet Lhiq
by extending the levers B or 1}1*0Jecblons s
thereol, so as to be struek by the pins «f of the
lower indicators to unlock the segments 1n the
sanme manner as they are unlocked by the up-
per Indicators when the upper register is in
use and with like effect.

The movement of the frame C is effected
{rom the handle C’' by conneecting the Iatter to
a %lewe V", receiving and tﬁrnmn apon the
shaft a and carrying a slotted arm, ¢’y TECCIV-
Ing a pin upon the eud of an arm, c e:\Leud
ing from the shaft 'y and a spring, {" secured
to Lhe side [rame, is Lmlul around the hub of
the shaft 6" and secmed theretoat the end and
serves to turn the sleeve in the direetion of

the arrow, Fig. 7, the sleeve being tnrned in a
reverse direction to depressthe frame C when-
ever the handle € is depressed.

It 1s frequently desirable to seeure a perma-
nent indication of the sum shown upon the
register, but this eannot always be well done
wwhout 50 covering the register as to DI event
the figures upon 111(3 thl(*r' from Dbeing seen.
In mdu to secure @ visible 1epm%ontat1ml Qs
well as a permanent indieation of the number
registered, I employ, in addition to the regis-
tori ng devices described, recording dewce&,
one .-;umnnod SO as to be 10%{1113? m%peebed and
the other eonstructed and combined with
means whereby to also print the numbers reg-
istered upon a strip of paper. Thus the see-
ond register, A%, may be combined with gears
tluowmn 1L mio connection with the register
Aand withaninked ribbon and platen whu"el}y
the row of figures in line upon the lower reg-
1Ister may be transferred to the paper, while
those on the upper register are exposed. I
prefer, however, instead of using the register
Al to use an m{lependent Pllhtlﬂﬂ‘ 16001(](,1
B“:, preferably mmwed beneath the shaft ¢

and above a platen, B , upon the base- plate of

the machine. When this arrs ngement is em,
ployed the shaft ¢ of the le(mfl{fl I3’ 1s earried
by a {rame, B’ hung to studs ¢® upon the side
frames of the nmchme and compined with de-

vices whereby the said {rame may be raised
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to bring the recorder into connection with
devices for operating it from the keys,and low-
ered to bring the lower row of type or figures
against the paper upon the platen.

The adjustment of the indicators or wheels

of the printing-register is effected by connec-

tions precisely similar to those employed for
adjusting the npper register, each lever B car-
rying a second head or segment with a rack,

¢’ which gears with the corresponding pinion

of the adjacent indicator of the lower register
and operatesthesamelinthesame manneras has
been deseribed in eonnection with the register
A. Tnthe operating device for the printing-re-
corder the movable section of the head or seg-
ment is provided with an L-shaped slot to re-
ceive a pin, ¢”, upon a locking-arm, B, oper-
ating in the same manner as the locking-le-
vers B’ and operated from the pins «” on the
indicators throngh the medium of levers B',
each of which is hung to across-bar, ¢, on the
frame, and as a pin, ¢”, is brought beneath its
inclined lower edge the lever is raised, strikes
the end of the locking-lever B”, and thereby
releases the adjacent segment to permit 1t to
swing out under the action of a spring, ¢’, to
move the adjacent indicator one step.

The frame B° may be depressed to bring the
printing-recorder in contact with the platen by
means of thearm 7%, (dotted lines, I'ig. 2,) ex-
tending from the frame and adapted to be oper-
ated directly by hand,the {rame being raised by
a spring, , or otherwise. 1 prefer, however,
to employ devices operating more positively,
and consisting, as shown, of toggle-levers a’
d', the former secured to the shalt a' and the
latter jointed to the levers ¢’ and also to the
frame B° as shown, so that by depressing a
handle or arm, Bf, on the shaft ¢* to rock the
1atter in one direction the frame I3’ will be car-
ried downward and the printing-indicators
will be brought against an inked ribbon, ¢,
while the spring = lifts the frame, when press-
ure upon the arm B’ is removed. The inked
ribbon is carried by rollers ¢’ ¢”, the latter
provided with a ratchet with which a pawl,
d"', upon the frame I3 engages, S0 as to move
the ribbon slightly at each movement of the
frame.

Asin the devices operating with the register
A, it is necessary to restore the movable parts
of the segments to their position after each
operation upon the keys; and this I effect by
means of a cross-bar, d', carried by arms @& ot
the frame C and brought against springs at
the edges of the heads of the segments of the
recorder, as the cross-bar ¢’ is brought aoainst
the corresponding parts of the segments op-
erating the register A.

It is of course necessary to throw the pin-
ions of the register B out of gear with the
racks ¢’ before each readjustment of the levers
B. This is effected at the same time that a
like operation is effected with the register A

by means of an arm, D, Iig. 3, connected to
the shaft ¢’, having a cam end, J°, which bears
upon a grooved wheel, /', upon the cross-bar

bl

ihe | ¢ of the frame B°, and when the frame C is de-

pressed the cam end of the arm forces down-
ward the end of the frame B’ to carry the pin-
ions from gear with the racks. --

It is generally desirable that the printing-
wheels shall be restored with all the indicators
at zero after any number has been registered
and printed, in order that 1t may be in post-
tion to be properly reset toindicate any num-
ber to be subsequently registered and printed,
although the register A may indicate the sum
of both numbers; and to secure this result 1.
combine with each indicator a rack-bar, BB,
sliding in bearings &’ d’ upon the frame B°, and
each gearing with the pinion of one of the in-
dicators, and a spring, ¢, upon a cross-bar, €,
is arranged to be brought to bear upon a pin
or bearing, ¢*, upon cach rack-bar 3, so as to
throw it inward to bring the pin «” of the ad-
jacent indicator against & shoulder, 7, of one
of the levers B, when thesign ‘077 will be the
lowermost sign upon the indicator.

W hen theindicatorsof the printing-recorder
are to be operated from the keys, they should
be left perfeetly free to turn without resist-
ance, and the shaft ¢’, which carries thesprings
¢, is therefore hung in the frame BB, so as to
swing freely, and each spring ¢ will swing
forward without resistance as the rack-bar B
is moved forward. When the indicators are
to be restored to position, theshaft ¢’is purned
in the direction of its arrow, Figs. 1 and 6, so
as to cause the springs ¢ to bear against the
pins ¢!, when each bar B® will be moved until
the indicator connected therewith is brought
to the zero position, the extent of the move-
ment of course depending upon the extent to
which the indicator has been previously turned
from such position. The movement of the
shaft ¢ requisite to bring the springs to bear
upon the pins ¢' results from the swinging by
hand of a crank -lever, B, pivoted upon a
shaft, /%, carried by the frame B¢, and one arm,
%, of which lever bears upon a pin, ¢', project-
ing from an arm, ¢’, upon the shaft ¢’, the long
arm f° of the lever extending downward and
forward and in conjunetion with asimilararm
at the opposite side carrying a cross-bar, e
A spring, /7, Fig. 6, dotted lines, coiled upon
the shaft f°, tends to raise slightly the lower
end of the arm f°, and a lug, ¢’, at the end of
said arm is arranged to engage with shoulders
ot 9 upon an arm, L, pivoted to one of the
side frames of the machine and swinging freely
upon its pivot. Armsé”, projecting from the
shaft ¢, carry a cross-bar, ¢, Iig. 1, upon
which the springs ¢ bear, and which when
carried from the springs by the rocking of
the shaft ¢ in the direction of the arrow per-
mits the springs to move independently in
acting upon the rack-bars BS. When the
frame B° is depressed to etiect the printing,
the lug ¢® is carried beneath the shoulder ¥°
of the lever B, and when the frame B again
rises the lever B’ will be retained in its PoSl-
tion, Fig.1, andits arm f, bearing upon the lag
¢, will swing the shaft ¢’ In the direction of ifs
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arrow, I'ig. 6, and carry the cross-bar ¢ away |

from the springs ¢’, which will then move in-
ward the bars B® and restore the indicators to
their zero positions. The parts remain in the
position described until the frame B° is about
horizontal; but as it rises higher the lever B
will be slightly retracted and the lng ¢ will
be withdrawn from the shoulder ¥’y and the
lever B’ will be lifted by the aection of the
spring /¥ until the lug ¢® strikes the shoulder
y', g, 3, the lever BY being then free from
contact with the pin¢®, so that the shaft ¢’ can
swing freely and the springs ¢ will exert no
action upon the bars BS,

The cross-bar ¢ acts as an equalizing-bar to
bring the wheels into line and hold them in
place. As the printing - recorder descends
upon the said cross-bar the latter passes into
the notches w of the wheels I3%, and, bearing
against the ineclined sides of the latter, brings
all the indicators into line and holds them in
place, and as the register rises (the bar ' be-
g held in place by the action of the lever 1)
the wheels pass from the bar and are then free
to turn under the action of the devices set in
motion by the keys.

It 1s desirable in many instances to prevent
duplicate printing—that is, after the recorder
has once been pressed upon the paper to pre-
vent 16 from again being foreed down to make
a print until a new number has been regis-
tered. To effeet this an L - shaped dog, T,
Iigs. 1 and 4, is hung loosely to the shaft ¢ of
the printing-recorder, so that one arm will ex-
tend over the bar d°,while the other arm, i, is
pendentandis provided with an inclined edge,
v, 80 arranged as to be struck by the cross-bar
¢’ when the latter enters the notehes w.

In the platen B* is an opening or noteh, 4%
80 arranged that when the eross-bar ¢'isin the
lowest noteh, w, to its greatest depth, the dog
E will be held in such position that its end
will enter the opening #®, and the frame B° can
descend to such an extent as to effect the
printing.  When, however, the printing has
been effected and the cross-bar ¢ is held by
the action of thelever B in the position shown
In Iig. 1, the dog I will swing to such a posi-
tion that its lower end will strike the face of
the platen and prevent the contact of the type
with the paperif the frame is depressed. This
arrangementalso prevents the battering of the
type,which might result if any one or more of
the wheels was turned so that the face of the
type would not be presented absolutely par-
allel to that of the platen. If one of the wheels
was thus out of adjustment, the cross - bar ¢
could not travel as far as the bottoms of all of
the notches w, and the dog I could not there-
fore be moved by the eross-bar to its full ex-
tent, and consequently would not be in POsi-
tion to enter the opening 4* and would pre-
vent the deseent of the frame and the baiter-
ing of the type.

1 do not limit myself to the mode described

of restoring the indicators to their normal Po- |

388,116

sitions, as other means might be adopted. For
Instance, they might be weighted so as to nor-
mally hang with the figure 0 lowermost, to take
this position whenever the indicators are free

from contact with suitable frietion devices.

Other means than those deseribed may be em-
ployed for bringing the springs to bear n pon
the rack-bars whien the indicators are to be ad-
Justed, leaving them free at other times, and
other stop-motions may be used to prevent the
full descent of the printing-indicators after one
impression or when any of said wheels are out
of adjustment.

In some instances it is desirable to print the
date upon each slip upon which the number is
printed. This I effeet by arranging dating-
wheels T upon the shaft ¢, or otherwise sup-
porting them on the frame B, so as to operate
In connection with the other printing-wheels
when the frame B’ is depressed.

I do not here elaim any of the features shown
herein and also shown and elaimed in my ap-
plications Serial No. 174,593, filed August 17,
1885; Serial No. 195,583, filed March 17, 1886,
and Serial No. 256,566, filed November 30,
1587; northe printing deviees herein deseribed

and forming the subject-matter of my appli-

cation, Serial No. 279,609, filed July 11, 1888.

I claim—

1. The combination of & series of numbered
independent indicators, aseries of independent
keys to cach indicator, connecetions hetween
each of the series of lLeys and each indicator,
sald connections being arranged to insure the
movement of each indieator upon the move-
ment of any key of its series and including a
series of stops to each series of keys adjustable
by but independent of the keys, arranged to
vary the extent of movement of the indicator
according to the position of the key struck,
substantially as deseribed.

2. The combination of a scries of independ-
ent indicators, a series of keys to each indi-
cator, connections whereby cach indieator is
operated on the movement of any key of its
series, connections whereby each indicator on
completing a revolution turns the adjacent in-
dicator of higher order one step, and means
for disconnecting the indicators from the con-
nections after each number is registered to
permit the connections to assume a position
Lo operate the indicators to register another
number, substantiallv as deseribed.

5. The combination of the series of inde-
pendent numbered indicators and a series of
Independent keys having uniforin movenents
connected with each indicator and constructed
to operate two or more of the indicators simul-
taneously when released by the action of two
or more keys, and locking and releasing de-
vices operated by but independent of the keys
for releasing and regulating the movement of
the indicator-operating devices, substantiall y
as described.

4. I'he combination, with the series of indi-
cators and with a series of keys connected with
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65 strike the actuating-levers, and a handle con- |
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each indicator, of a series of levers each con-
nected to turn the indicator by its movement,
and locking and releasing and regulating de-
vices arranged between each leverand its keys,
whereby the lever is released and its move-
ment regulated according to the position of
the key struck, substantially as set forth.

5. The combination, with the indicators and
pinions and independent keys arranged 1n se-
ries, of actuating-levers earrying racks engag-
ing with the pinions and regulating devices
between each lever and each series of keys, the
keys capable of movement independently of
said devices, substantially as specified.

6. The combination, with the keys, indi-
cators,and intermediate operating-connections
between each key and each indicator, of means,
substantially as described, for moving the in-
dicators to throw them out of gear with the
qaid connections npon their return motion, sub-
stantially as set forth.

7. The eombination, with one or more keys,
a series of levers, indicators, and pinions, of
devices for throwing the indicators out of con-
nection with the levers after the indicators
have been operated by the movements of the
keys, substantially as set forth. |

3. The combination, with the indicators and
pinions and with the operating levers and
racks, of appliances for throwing the pinions
and racks out of gear after the movement of
the indicators, for the purpose specified.

9. The combination, with the indicators, a
series of keys to each indicator, and a series of
levers for operating the indicators, of appli-
ances for throwing the indicators out of gear
with the operating devices when the latter are
moved in one direction, substantially as speei-
fied.

10. The combination, with the keys, a series
of independent rack-levers and indicators, of
a frame supporting the indicators and adjust-
able to and from the said levers, substantially
as set forth.

11. The combination, with the series of op-
erating rack-levers, the shaft «’, and indicators
supported by said shaft «’, ot av ibrating frame
provided with edges bearing against the shaft
and constructed to move the latter to and from
the levers, substantially as specified.

12. The combination, with the indicators,
keys, and a series of levers acting upon the 1n-
dicators, of a cross-bar and means for moving
the bar to restore the levers to their normal
positions, substantially as gpecified.

18. The combination, with the indicators, a
series of independent operating rack-levers,
and series of keys, of a cross-bar arranged to
move the levers to their normal position after
they have been lifted by the action of the keys,
substantially as set forth.

14. The combination, with the indicators
and actuating-levers and independent keys,
of a frame carrying a cross-bar arranged to

' nected to operate said frame, substantially as

set forth.

15. The combination, with the indicators
and a series of independent rack-levers, of a
frame carrying a cross-bar for moving sald le-
vers, and devices whereby to throw the indi-
cators in and out of gear with the levers, sub-
stantially as specified.

16. The ecombination, with the indicators,
a series of independent keys to each indicator,
andaseriesofindependentintermediate connec:
tions, of a regulating device between the said
connections and the keys, constructed to 1n-
sure and determine the movement of the con-
nections, substantially as set forth.

17. The combination, with the indicators
and a series of independent keys to each indi-
cator, of a separate connection for moving
each indicator, and a loek connected to be op-
erated by each key of theseries, whereby each
connection is held in its operative position,
substantially as set forth.

18. The combination, with the series of keys,
indicators, and intermediate connections, of a

-t

7O

73

S0

lock for securing each connection, and con- ge

nections between each key and the lock,
whereby said lock is operated by each key of
the series, substantially as specified.

19. The combination, with the series of 1n-
dependent indicators, a serles of keys to each
indicator, and an operating-lever to each se-
ries of keys, of a locking-plate and connec-
tions between each key and said plate, sub-
stantially as set forth.

20. The ecombination, with the indicators,
keys,operating-conneetions, and locks,of Stops,
each connected to be operated by one ot the
keys and arranged to limib the movement of
the operating-connections according to the key
depressed, substantially as specified.

21. The combination, with the indicators,
keys, and operabing-connections, of a series of
stops for limiting the movements of said con-
nections, each connected to and movable by
one of the keys, substantially as set forth.

99 The combination, with the operating-
lever and a series of keys, of a corresponding
series of stops arranged to Hmit the move-
ments of the lever, and connections between
each key and one of the stops, substantially as
specified.

23. The combination of the operating-lever
carrying an arm provided with a lip, 2, a se-
ries of stops and connections between the stops
and keys, whereby any one of the stops may
be thrown into the path of the lip, substan-
tially as specified.

o4, The combination, with the operating-le-
ver and a series of keys, of a lock for securing
the lever in its elevated position, a series of
stops for limiting the downward movements
of the lever, and connections between each key
and the lock and one of the stops, substantially
as specified.

95. The combination of a frame having a
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stationary shoulder, the operating-lever, keys,
notched bar, stops connected to be operated by
the keys, and a strip, 0, pivoted to the lever,
constructed to engage with said stationary
shoulder on the frame, and provided with a
lip, 2, arranged to engage with the stops,sub-
stantially as specified.

26. The combination, with each indicator
and aseries of keys to each indicator, of a se-
ries of independent intermediate connections,
a spring for operating cach connection to o
hmited extent independently of the key,a de-
tent,and meaus for releasing the latter to per-
mit the connection on one indicator to move
Independently of the key and operate its indi-
cator when the adjacent indicator completes
1ts revolution, substantially as specified.

27. "Ihe combination, with a series of indi-
cators, a series of keys, and connections, of
means for operating the latter upon the move-
ment of any key or keys, the said conneetions
being provided with parts capableof a limited

movement independent of the other parts, with

locking devices, and with means for releasin o
the latter as each indicator completes a revo-
lution, substantially as set forth.

28. The combination, with a series of indi-
cators, of a corresponding series of actuating
devices, and connections whereby the actu-
ating device of one indicafor is moved one
step, whether in motion or at rest, as the ad-
Jacent indicator completes its movement, sub-
stantially as set forth. |

29. The combination, with the series of in-
dicators and series of keys and series of inde-
pendent actuating- counections between the
keys and indicators, of means, substantially as
described, for turning each indicator one step
Independently of the key action as the next
lower indicator completes a revolution, sub-
stantially as deseribed. |

o0. The combination, with the indicators
and keys, of actuating-levers construected to

~move the indicators under the action of the
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keys, and each lever consisting of two parts,
one having a limited movement independent
of the other under the action of a spring, a
lock for holding the two parts in connection,
and connections between the indicators and
locks, whereby each movable portion is re-
leased to automatically actuate the adjacent
Indicator as the next indieator completes 1ts
revolution, substantially as set forth.

sl. The combination, with the indicating-
disks and keys, of levers, each provided with a
part geared with one of the indicators and ca-
pable of a limited movement to turn the latter,
with a locking-lever, and connections between
the latter and the adjacent indicator, substan-
tially as and for the purpose set forth.

32. The ecombination, with the indicators, of
operating-levers in two parts, and locking:-
levers B” and B?, substantially as specified.

- o3. The combination, with a series of indi-
cators, keys, and intermediate connections, of

iy
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means for throwing either series into connec-
tion with the operating deviees, substantially
as set forth.

34. The combinationofaseriesofindicators,
a series of keys to each indicator, and con-
nections whereby each indicator may be set by
the action of any key of one series, and a de-
vice for restoring the connections to their nor-
mal positions at the will of the operator, sub-
stantially as set forth.

55. Thecombination,with the seriesof keys,
ol two or more registering devices, each con-
sisting of a series of numbered indicators,and
series of intermediate independent operating-
connections, and means for turning the regis-
tering devices to bring cither one of the same
Into connection with the operating deviees,
substantially as set forth. |

36. Thecombination ofa series of indieators,
and operating-keys and connections for mov-
ing said indicators, and operating appliances
independent of the keys and indicators, where-
by each indicator is moved one step by said
apphiances independently of the keys as the
adjacent Indicator completes its revolution,
and deviees operated Dy the indieators for
throwing said appliances into action as each
Indicator completes its revolution, substan-
tially as described.

o7. The combination, with two or more se-
ries of keys, of a series of printing indicators
and independent connections, whereby each
indicator is controlled by cach key of one of
the series, and means for throwing the indi-
cators out of gear with the connections, sub-
stantially as set forth.

28, The combination, with the series of keys
and registering device operated therefrom, of
an Independent printing-recorder, and eon-
nections whereby the latter is moved from the
same keys and to the same extent as the said
registering deviee, and means for throwing
cach register out of gear with the conueetions,
substantially as deseribed.

39. The combination, with the series of disks
provided with lateral pins, of levers B, racks
hung to said levers, and locking-levers I, and
springs ¢, substantially as described.

40. The combination of the disks provided
with pins «, levers earrying racks pivoted
thereto, springs ¢, locking-levers 1Y, and le-
vers B substantially as deseribed.

41. The combination, with the register and
the recorder, of levers each carrying two se-
ries of racks capable of independent move-
ment, one gearing with the register and the
other with the recorder, and rack-operating
devices, substantially as deseribed.

42. '’he combination,with the levers B, car-
rying racks pivoted thereto, and locking:-
levers B, of two adjustable registers, and le-
vers B% constructed to operate with the digks
of each register, substantially as described.

43, The combination of the keys, indicat-
Ing-register, intermediate connections, and

one or moreadditional series of indicators, and | printing-recorder, frame I, carrying the sam c,
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Tn testimony whereof T havesigned my name

and toggle-levers @ d', substantially as de- !
| to thisspecification in the presence of twosub-

seribed.

44. The combination, with the independent seribing witnesses.
keys arranged in series, and indicators and W. S. BURROUGHS.
= connections, of levers slotted plate ¢, and Vitnesses:

rods d, connected to the levers and having
terminal stops, substantially as described.

F. L. FREEMAN,
CHARLES K. FOSTER.
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