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Lo all whom it may concern.:

Be it known that I, LEICESTER ATLLEN, of
the c¢ity of Brooklyn, county of Ixings, and
State of New York, have invented a new Ma-
chine for Bookkeeping and Registering Cash;
and I do hereby declare that the following 1s
a full,clear,and exact description of the same,
reference being had to the accompanying
drawings, forming part of this specification.

My invention 1s designed more especially
foruse in savings-banks or institutions of like
character for insuring acecuracy i and fa-
cilitating the recording of deposits and of
amounts paid out on account of depositors,
and to enable the proper officers at all times
to ascertain in briefest possible manner, and
without the trouble of footing, the amounts
which have been received and paid out from
any prior time or date to the time or date of
their examination of the state of the bank,
within any prescribed practical limit of time;
but, while thus stating the primary object ot
the invention, it is not intended to limit its
scope to savings-banks alone, as 1t may find
a useful application in banks of deposit, life-

insurance offices, and, in general, I any
business office or 001111’[1110-100111 W 1161‘ fre-

quent cash payments are received and dis-
bursed and recorded on pass-books or paper
slips. The example of the invention herein
desceribed is, however, that designed for the
special use of saving b-ba,nk& for which pur-
pose 1t performs the following functions:

First. Itprints on the pass-book of the de-
positor the date and amount of his deposit
or the amount drawn by himn, the same gen-
eral form of the machine being used by the
paying-teller as by the receiving-teller, and
the only difference being in the use of the
words ‘‘received” and ‘‘paid” impressed on
the ook by the printing mechanism of the
machine, this use of either word entailing
only a different adjustmentof one of the type
wheels or rings hereinafter described. "1he
form pl’*efened for printing receipts of money
is as follows: ‘“June 30, 1894, Rec’d & * * %
9.50;7 and for payments on &ocoum, ““June

30, lb% paid $ * * 30.25.” The use and
purpose of the asterisk preceding the s1g-
nificant figures in these forms will be herein-
inafter explained. Any other desired tform
may be used.

— -

Second. Simultaneously with printing the
pass-book the machine prints on a concealed
tape in a loeked box the number of the pass-
book and the amcunt credited or debited on
the book, the date of the transaction being
written orstamped on the tape, oncetorall, at
or prior to the beginning of the day’s busi-
ness. This record constitues a second entry,
and the tape can be removed by any author-
ized official at the end of each day for use the
next day in transferring the entries to the
books of the institution, and can then he pre-
served for future reference.

Third. By means of an adding mechanism
or register correlated with the other mechan-
ism, whereby the previously-named records
are made, each sum deposited or paid outb 1s
added to the total previously received or paid
out, say from the first beginning of the busi-
ness of the bank to the date of such transac-
tion, so that at any time or date by simply
subtracting from the total exhibited by the
register the total previously deposited or paid
out the amount received or paid out since
such previous time or date 1s determined.
In regular business this enables the proper
officer to ascertain in a very brief time, with-
out waiting for footing, and by simpleinspec-
tion, the amount of money which the recelv-
ing-teller hastaken in and the amount which
the paving-teller has paid out on account,
and, in case of a run on the bank, enables
the officers, with very little trouble, to ascer-
tain hourly or half-hourly the amounts which
have been withdrawn and compare these with
amounts deposited.

The invention consists In various mechan-
isms and combinations of mechanism, which

‘may generally be classified as follows: IFivst,

key mechanism or manual, consisting of a
keyboard, key-slides, keys, key-slide stops,
mechanism for restoring keys and key-slides
to the normal or first position, pawl mechan-
ism for holding the key-slidesin the position
where they are placed by the operator until
they are automatically released after print-
ing and registering each amount received or
paid, and Ley buttou& of peculiar form and
funetion; second, drop-slide mechanism re-
lated with the Le} mechanism, whereby,

through the action preferably of 01&?113} , {but
it mayv be by the action of springs,) the ad-
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justment of the type wheels
fected for the printing of any amount within
the scope of the machine and a limit for the
action of the adding mechanism is fixed in
such manner that precisely the amount
printed is added to the previous total; third,
a peculiar construction of type wheels or
rings and of mechanism for supporting and
operating them, directly connected and re-
lated with the {1101) slides, whereby, through
the primary movement of the keys fmd Le}—
slides in the manual, the type wheels or Ines
are automatically blOUﬂ‘l‘lt to the right posi-

Or rings 1s el-

tion for printing the ATOULS corresponding

with the keys aund key-slides manipulated
by the oper .:1101( fourth, the adding mechan-
1Ism or register related with the drop-slides,
though not directly connected therewith, and
cams, shafts, levers, and gearing for operat-
g this medmmmn by power apphed to a
d and crank or shaft; fifth, a platen for sup-
porting the pass- hook to be printed, with
peeuluu mechanisim thereunto attached for
16(3‘31\?1110',, adjusting, and holding the book
in right relation with the type- wheels, and
also ;supporunﬂ and operating attached mech-
anism for inking said wheels in a peculiar
manner her e111.:11Lel set forth; sixth, an inlk-
ing mechanism comprising 1-.1]{111g‘-1‘01181'8 for
1*eeeivin o, holding, and distributing ink to the
types during the motion of the platen; sev-
enth, & locked box for containing the afore-
mentioned tape and mechanism for bri mging
the tape Into relation with the type “W]l(}(}lb
or rings to print it simultaneously with the
printing of the book; eighth, a system of
eraduated lifters atiaehod to the d op-slides,
WllﬂlbbT the operator may sce whether he
has (}[)uMeLI the key mechanism properly
before printing, and whereby, if he chances
to have set the wrong types in position, he
may set any key-slide which 1s in a wrong
position back again independently toits zero
position and reset 1t prior to printing, thus
enabling him to readily deteet any errors
1n %ettnm, and correct them quickly; ninth,
mechanism whereby, when the er fl“*ﬂx W 111(:,]1
operates the register-cams is turned by
hand-crank, the plalen and the tape-box are
both actuated simultaneously for printing
and an auntomatic compensating 111&11(11115111
for printing on different thicknesses of pass-
books; tenth, mechanism wheveby, through
the motion of the crank that operates
printing and registering mechanism, all parts,
except the platw, 21°6 wstm ed to th(., normal

or zero position after the printing and reg-
Istering have been done; eleventh, a bed-

plate of peculiar construect
ports the working parts, and
struetions 11010111{1[101 (eser

ion, which sup-
other minor con-
1bed ; twelfth, a

printing - head which carries 1\*1}0 rings of |

peculiar construction, each of which is .;1111,0—
matically moved, in a manner hereinafter
described, by its proper drop-slide mechan-
1sm whenever the latter is set free to move
by the movement of its proper key-slide, and

the
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other type - rings for printing the words
“Ree’d” or “Pdld”ﬂ]ld“l(}d‘ﬂeb thirteenth,
lining mechanism which acts {1111.0111.%1(3{1]1) :
1 (“011‘1bil‘1tltion with the crank-shaft of the
printing mechanism and the type-rings on
the j)lmtmw—he v, to bring the types, when
about to print, 1111..0 Ime and hold them in
line during the act of impression.

FFigure 1 is a front view of the machine, a
pmilon of the front plate being broken away
and the drop-slide lifters bellw removed to
show other parts. Ifig. 2 is a detail view of
stop mechanism whereby :;LL' a period nearly
or quite simultancéous with that when the
parts are brought to the zero position the mo-
t1om of the crank actuating the mechanism is
brought to a positive stop, so that it cannot
be moved any farther till again released, as
hereinafter more particularly deseribed. Fig,
5 1s & detail view showing the drop-slide indi-
cators and their relation with the drop-slides
and ltey mechanism. Ifig. 4 isa view of that
side of the machine on which the printing-
head, platen, locked tape-box, liner, and ink-
ing mechanism are located. TFig. 4% is a top
view of the tape-box with its cover removed
to show interior mechanism. IFigs. § and 6
are detalls of the inking mechanism, illustrat-
1ng one feature of its action.  Iig. 7isa detail
view of atape-feed mechanism carrvied by the
locked tape-box.  Kig. 8is another and a par-
tial view of the side shown in Fig. 4, with the
parts shownin the position assumed in the act
of printing. IMig. 8% is a detail view, which
will be her 0111{111@1*@\1}].511110(1 If1g. 0iga plan
view of the machine with the tape-box re-
moved, also with a part of the upper printing-
lever removed and a part of the bridee which
supports the register broken away. Ifig. 10is
a longitudinal sectional view, the section be-
ing nmdﬂ on the line w2 in ki w 0. IFigs. 10*,
10“, and 10¢ are respeetlively a full-sized side
view of a drop-slide, a partial side view of a
drop-slide guide mounted on the keyhoard,
and an enlar ged detail 1n plan of the rear
margin of the keyboard on which the drop-
slide guidesaremounted. IKigs. 11and 12 are
respectively a vertical section and a front
elevation of a key, showing the form of the
key-button and key-pawl fmd a spring, one of
which is attached to each key. Iigs. FED and
12 illustrate adetail of the key-slide construe-
tion. Ifig. 13 is an enlarged partial section on
the Iime & « in Kig. 9, but showing parts in a
different position dnd exhibiting some details
ol construetion that cannot be conveniently
shown on the smaller seale of the similar sec-
tionshown in Ifig. 10.  Fig. 14 isadetail view
of mechanism attached to thr c¢e of the drop-
slides, whereby their action is modified, for a
purpose hereinafter described. Tig. LJ 15
section through the printing-head, made on a
plane corresponding with the axis of the shaft
which supports the head and showing the in-
terior mechanism of this head. Iig. 16 is a

vertical ecentral section through one of a set of
internally-toothed rings and its support, by
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when actuated by onc of the drop-
slides attached thereto by a link, motion is
imparted through a pinion to the correspond-
g one of a set of shafts carrying tcothed
wheels 1n the interior of the printing-head,
cach of which intermeshes with the teeth of
1ts proper type-ring, as hereinafter explained.
Kig. 17 is an enlarged top view of the adding
mechanism or register with a part removed,
the latter being shown separately in Fig. 18.

T'here are 1n this example of my invention
twelve key-shides 1, Kigs. 1, 3, 9, 10, 11, 128,
and 12°, each forming part of the manual or
keyboard mechanism which the operator
manipulates in setting the mechanism into
position for printing the pass-book and the
concealed tape and forregistering the amount
so printed; but the number of these key-
slides may be more or less, according to the
purpose for which the machine is dcmﬂ ned,
and I'therefore donot limit myself toany pm-
ticular number of them. Iach of these key-
slides carries a set of keys 2, Figs. 1, 3, 4, 9,
10, 11,12, and 13. The key-slides are prefer-
Etbly made 1 the form of a hollow parallel-
epiped ar rectangular tube, the bottom side
being cut away, sothat only three sides of the
tube remain. On the front end of each key-
slide (that is, the end before which the opera-
tor stands in using the machine)isformed an
extension or tang 3, which is turned down-
ward at a right angle with the body of the
key-slide, as shown in Figs. 1, 4, and 10, and
to the opposite end is fitted and attached by
riveting or brazing, or both, a hardened steel
block 4, Figs. 10, 122, and 12",

T'he keys 2 are shown in detail in Figs. 10,
11, and 12. Each is formed of a key -pawl 5
and key-button 6. The key-pawl workson a

pivot 7, which connects it with the key-slide,

as hereinafter desceribed, and it has a horizon-
tal extension toward the front, as shown in
IFig. 10, and a vertical extention upon which
the socket § of the key-button § is fitted, as
shown in Iigs. 11and 12. The key-pawls and
key-button sockets are of metal, and the
bodies of the key-buftons are of celluloid or
othersuitable composition thatcan be molded
ito the proper form and pressed into the hol-
low part of the socket, sothat When themolded
bodies harden they become fixed in their
sockets, as shown in Iig. 11. The key-button
sockets are 1‘@1110\?&1)1}? attached to the key-
pawls by a pin 9, which is passed through a
holein the lower partof the socket and a cor-
responding hole in the upwardly-projecting
The pivots 7 are also
removable, being fitted easily into the holes
i the lateral walls of the key-slides without
riveting or pinning and, when in use, being

held in their places by rib-bars which hold.

the keys laterally in proper positions, as here-
mmafter described.

In the middle of the under side of the hub
of each key-pawl through which the pivot 7

passes 1s milled out or otherwise formed a
recess 10, Ifigs. 11 and 12, which is deep

enough to allow awire spring 11 (shown only
n Figs. 11 and 12) to pass entirely around the
pivot. Omne end of this spring bears against
the under and inner side of the upper wall of
the key-slide and the other against the inner
surface of the recess 10. T'he key is thereby
held 1n position relatively tothe key-slide, as
shown 1n Figs. 10 and 11, at all times when
not operated, as hereinaiter set forth.

1The bodies 6 of the key-buttons are ¢ylin-
drical at the base, but are cut away on the
front and back to leave inclined facets 12.
On each facet presented toward the front of
the machine 1s placed a numerical figure, as
shown 1 Ifig. 12. The unnumbered facets
which face away from the operator are those
to which the fingers of the operator are ap-
plied 1n using the machine.

The upwar dly—progeetm parts of the key-
pawls which support the key-buttons are cy-
lindrical, and they pass through holes 13 in
the upper wall of the key-slide, these holes
being enough larger than the parts of the key-
pawls that pass through them to permit a
rocking motion of the Kkey-pawls on their
pivols 7.

The key-slides are fitted to slide longitudi-
nally on the upper horizontal surface of a
metal keyboard 14, Figs. 1, 3, 10, 10>, 10°, 11,
and 15. 1his keyboard 1s preferably made of
cast-iron andin one piece. Itisstiffened with
downwardly-projecting ribs 15 and 16, IFigs.
10, 10 and 15, the rib 16, Fig. 10, belnﬂ
transverse. It is also provided With feet 17’ :
Figs. 4, 8, 10°, and 13, which support the key-
board on and are fastened by bolts to the
bed-plate 18, Figs. 1, 4, 8, 10, and 13. In the
top of the keyboard are planed or milled out
accuratelyv-spaced parallel transverserecesses
19, IFigs. 10, 10, and 13. The recesses have
inclined plane bottoms, the lower parts being
toward the front of the keyboard, and theix
front sides form abutments for the engage-
ment of the key-pawls. The centers of the
pivots 7 of the key-pawls being spaced accu-
rately a given distance apart, (in thisinstance
oneinch,)theabutmentstormed bythegrooves
1n the keyboard are accurately spaced to a
somewhat greater distance apart, (in this in-
stance one and three thirty-seconds inches,)
for a purpose soon to be explained.

The key-slides are arranged on the key-
board in parallel relation and held at equal
distances asunder by rib-bars 20, Figs. 1 and
3, and flat plates 21, IFigs. 9 and 10. These
plates and the rib-bars are held fast by screws,
(shown in Fig. 9,) which pass down through
both the plates and the rib-bars into tapped
holes in the keyboard. The key-slides there-
fore work 1in the spaces under the plates 21
and between the rib-bars 20, and the lower
edgesof their lateral wallsrest and work upon
the upper surfaces of’ the ledges on the top of
the keyboard left between the transverse
orooves 19. The entire upper surface of the
keyboard 1s planed flat before the grooves are
cut to allow the key-slides to bear fairly on
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all of theledges so formed.,  When so placed
In position, the front extr emities of the key-
pawls which lie farthest {rom the front of the
keyboard will need to be moved toward the
front three thirty-seconds of an ineh to coin-
cide 1n position with the abutment of the
aroove farthest from the front. "The front
extremities of the next row of key-pawls will
need to be moved six thirty-seconds of an
inch to correspond in position with the abut-
ment of the next groove, and so on, each
transverse row of key-pawls, counting from
the rear row, requiring te be moved three
thirty-seconds of an inch farther than the
next preceding row.

T'o move a key-siide toward the front, the
operator places the ball of a {inger on the
rear face of one of the key-buttons and
presses thercon toward the front of the Key-
board. "I'his pressure tilts the key toward the
front and draws the slide in the same direc-
tion till the front extremily of the pawl
brings up against the abutment in the corre-
Spondm o oroove next toward the front, and
thus llmlts the movement of the slide. As
soon as the pressure of the finger is removed
from the key-button the key-pawl spring 11,
FFig. 11, restores the orviginal position to the
key-pawl and disengages 1t from its abut-
ment in the groove on the keyboaid, as shown
i IFig, 11.

To restore the key-slides bodily to thein
first positions, atter they have been operated
as deseribed, each one of them 1s provided
with a spring 22, Ifig. 10, connected Dby a
hook formed on one end in an eye in the

transverse rib 16, and by a similar hool at

the opposite end to an eye attached to the ex-
161151011 or tang S of the key-slide. A hole
5 1s drilled 1 ough the front part of the key-
bom d, which pennﬂs thenecessary extension
of the spring toward the {ront in operating
the key-slide. Dy unhooking the springs
any one of the key-slides and its entire mech-
anism may be withdrawn from the keyboard,
as may be necessary for cleaning or replace-
ment of worn parts. ~The pivots of the key-
pawls are kept in place when the key-slides
are in place by the abutment of their ends
against the rib-bars 20, and when a key-
slide 1s drawn out any of 1ts keys may be de-
tached by pushing out the key-pawl pivot
and the key-socket pin. Thus the key-pawl
springs may be replaced and other parts sub-
stituted with great factlity. The compara-
tively slow motion of the drop-shides, herein-
alter described, requires, however, that the
key-slides, when drawn toward the fr ont,
should, notwithstanding the tension of the
SPT 11105 22, be held in the posttion to which
they are drawn until the dr op-slides have
time to fall to their respective positions, and
for this (and for other purposes hereinafter
set Torth) the steel blocks 4, at the ends of
the slides opposite the ends which carry the
tangs 5, are constructed as shown 1n Ifg, 122

- also permit the pawls 30, one for

‘whichlis a plan view, and in side elevation

in Fig, 13, The construetion 1s also partly
shown in [f1e. 10.

The key- slides are three-fourths of an inch
I width in plan, and the blocls 4 are milled

off equally on cach side, lcaving a thickness of
three-cighths of an inch in plan at 24 from a
point nearthe place where they are joined by
rivets 25 to the body of the key-shde. A
corresponding tongue 26 1s formed on the
body of each key-slide, extending over and
upon the steel block 4, as shown in Ifigs, 12°
and 12" through which one of the rivets 23
passes. At the extremity of the bloek is an
upward, flat-topped, case-hardened )1{)JCC
tion 28, upon which the drop-slide falls, ¢
her 0111{1.__1,(3 © deseribed, and on the under su].—
face of the block is ecut a ratchet 29, Figs. 10
and 15, the teeth of which have 1n this case
a piteh of three thirty-seconds ol an inch, or
in any case a distance corresponding to the
unit distance of motion of the key-slide, ox
the distance the key-slide can be moved by
the ey whose finger-button has marked on it
the figure ““17. (‘ﬁhmx n in Fig. 9.) Under
each rib-bar20 there 318,01 the 1111(101 side of the
keyboard 14, oneof Lh(,]on oltudinal strength-
ening-ribs 15, and to this is pivoted a gravity-
pawl 30, FFigs. 10 and 13, (which may, how-
cver, be a spring-pawl, if desired,) that en-
gages with the ratehet 29 1 the correspond-
mg key-slide and holds the latter in any po-
sition to which, by operating any one of its
keys, 1t can be drawn forward by the opera-
tor, and until such time as it is automat-
1cally released in a manner hereinafter ex-
platned.
Thedrop-slide mechanism above all 'udu1 to
1s constructed substantially as follows: That
margin ol the keyboard farthest from the
front ,51(10 is constructed as shown in If1gs. 4,
10, 13, 10, 10¢, 122 and 12v. Fig. 10¢ is an
enlm‘ﬂ‘ed detail plan. Ifig. 10" is a side ele-
mon showling one of Lhe drop-slide guides
mounted on Hle Keyboard, and Iig. 1“"3’“ .11 -
other detail plan showing two of 1110 drop
slides and their guidesin pocamon Alongthe
rear margin of the kkeyboard spaces 31 are
milled out, as shown in Ifigs. 10, 10¢, 12% 12°,
and 13, topermitithefree vertical movement ot
the drop fﬂides. On the solid steps 52, Ifigs.
10¢, 10" and 12 between the milled-out spaces,
are bolted the dmp-sli_de ouides 383, If1gs. 1,
4, 9, 10", 10° and 12", these guides each hav-
ing a foot 34, extending toward the {front and
bolted to the sald steps. “U'he steel blocks 4,
previously deseribed, when the key-slides 1
are 1n their normal positions, occupy the po-
sition shown 1n IFig. 127% being wide enough
to cover the milled-out spaces 31 in the key-
board and overlapping about three sixty-
fourths of an inch beyond the sides of the
milled-out spaces 31, thus resting upon and

when operated Shdmg upon Lhe margins of
The spaces between the steps
cach drop-

the steps 32.
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slide, to engage with the ratchets 29 when-
ever the key - slides are pulled toward the
tront, as will be presently further explained.

In one side of each drop-slide guide 33 is
formed a groove or guideway 35. (Shown in
full outline in Figs. 10" and 10“
also shown in ]_J]:L]l in Ifigs. 9 and 12°, but are
not there numbered for veference. )

- The drop -slides are shown at 36, Figs. 1, 9,
10, 10*, 12° ,and 13.  One of these drop-slides
is arranged in relation with each key-slide.
Each dlop -slide in the present example of my
invention consists of a brass or composition
body 36 (best shown in Fig. 10*) and a hard-
ened steel step-piece 37, I*1 1gs. 10, 102, 12P,
and 13. The body 36 has Ionﬂnudmal ribs
or splines 38 formed on it, whlch ribs, being
in line with each other, may properly be con-
sidered as one 1ib or sphne parts of which
are removed to atford opportunity torivet the
step-plate to the body. The step-plate being
cut away half its thickness on the side towa rd
the body, and the body cut away similarly on
the side toward the step-plate, the two parts
are accurately fitted together and joined by
riveting. The step - pldte 37 has approxi-
jnatelv a rhomboidal form, this being pre-
ferred for the reason that as the pmt of 1t
projecting to the front of the body has its
front edge inclined, as shown, the part pro-
jecting towmd the rear, of similar form re-
versed, very nearly balances that projecting
to the flont thus reducing the friction of the
drop-slicdes when the L:Lttel are opervated, as
hereinafter explained. On the front edge of

each step-plate are formed ten steps. (best
shown at 39, Fig. 102, )

In the normal position of the key-slides,
whicl 18 that shown in Fig. 10, the lowermost
steps of each step-plate 1est on the ends of the
steel -blocks 4, as shown. The steps have a
unitorm horizontal depth equal to the distance
towhich any one of the key-slides can be drawn
toward the front by operating its key whose
button 1s marked with the figure ““1” in Fig,
). "T'he steps have also a 11111f01*m rise of one-
fourth of an inch in this ecase. When the key-

shides arein thenormal position, the operation

of any key marked with a figure other than ¢1”
moves the corresponding 1{@3?~Slid@ toward the
front through a distance equal to that which
operating its *‘1” key would move it multiplied
by the figure marked on the key operated. 1t
follows that when the drop-slides are in nor-
mal position the operation of a *1” key will
allow the corresponding drop-slide to slide
down between its adjacent drop-slides and de-
scend a distance equal to the rise of one step.
The operationof a 27 key will let the drop-
slide fall through a distance equal to the rise
of two steps, and so on. Thus in Fig. 13 the
parts are shown in full outline in the position
when the *“ 47 key has been operated, and the

corresponding position of the drop-slide af- !

ter descending shows it to have dropped
through a distance of four steps, being ar-
rested from further dropping by the next step

L inorder

They are’

o

, Which now rests upon the steel block
. Thus by operating the keys as described
the drop-slides may be caused to drop through
d1shneeg the shorter of which may be called
“unit” distance, and the other distances will
be, respectively, mulbi plesof the unit distance
or the unit distance multiplied, respectively,
by digits indicated on the keys operated.
1Thus operating the ““3” key will allow the
drop-slide to fa-ll through three times the unit,
distance, operating the ‘5”7 key will allow the
drop-slide to fall through five times the unit
distance, and similarly for any key operated.
Tn order that the drop-slides may fall freely
as far asnecessary, a recess 40 is formed in the
upper side of the bed-plate 18, as shown in
section in Kigs. 10 and 13, this recess extend-
ing laterally across the bed-plate under all the
drop-slides. To the hottom of each of the
drop-slides is attached a weight 41, Figs. 7, 10,
and 13, of lead, composition, or other suitable
material, this being preferved rather than to
make the drop-slides themselves so heavy as
to look unsightly; but these weights might be
omitied WIU} out] m any wise dﬂeetm o the PI1h-
ciple of action or the funetion of the drop-
slides, as the drop-slides can be made heavy
e:.wugh without the weights by sacrificing to
some extent the appearance of lightness in the
machine, or springs may replace the weights.
Projecting toward the front from the lower
part of each drop-slide is a toe or tappet 42,
Figs. 10, 10%, and 13, which, when any drop-
slide 18 1n the normal position and supported
by the part 28 of the steel block 4, as shown
in Iig. 10 and also in dotted outline in Fig.
13, engages the rear part of the correspond-
ing gravity pawl 30 and disengages the latter
from the ratchet 29 in the bottom of the steel
block. The lifting of any or all of the drop-
slides up to the normal position after their
fall therefore automatically releases the cor-
responding key-slide or key-slides from the
gravity pawl or pawls which have previously
held them from returning to their normal po-
sition, and then the tension of the springs 22
immediately causes them to return to the nor-
mal position. Their return brings the parts
25 of the steel blocks 4 into engagement with
the lower steps of the step-plates 87 on the
drop-slides, and thus holds them from again
falling until the operator again draws the key-
slides toward the front. In the regular opera-
tion of the machine all the drop-slides which
have been permitted to drop by the manipu-
lation of the keys are lifted simultaneously
by means of a lifting-bar,yet to be described;
but provision 1s also made for lifting any one
of them at will. This is done by means of a
flexible strip of steel, German silver, or other
suitable material attached to the upper part
oL the step- pi late of each drop-slide, as shown
at 49, Figs. 3, 10, and 13.
I have S]lOWil the machine as without the
casing which incloses the drop-slides and reg-
1ster, this being no part of the invention; but

when this is put on the upper ends of the
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lifting-strips 43, just described, extend ap-
ward through the top of the case, and are
formed at t]1(,11 upper extremities into a small
scroll for conveniently grasping them with
the fingers. Thus, if the operator has drawn
out any of the key-shides and has thus per-
mitted the corresponding drop-slide to fall
he may, if desirved, restore the drop-siide in-
y by lifting the drop-slide back to
1its normal position through the aid of the flex-
ible lifting-strip attached to its st ep-plate,as
described. This releases the key-shide cor-

related with the drop-slide,ashereinbeforede-
seribed, and permits the key-slide also to re-
turn to normal position. The flexible strips
also perform the function of indicatorswhich
show whether in setting the printing mech-
anism any error has been committed. The
{front face of cach of the strips is enameled
white, and on each of them, except those at
the leflt, this surface has printed on it the ten
Arabie numerals in order, beginning with the
zero at the botfom and making the next

figure above this ““1,” the next above “1.”
“2 7 and so on till ¢ ") 738 1inelunded. A ver-

tical flat plate 44, Figs. 1 and 3, is supported
directly 1 front of the lifting-strips by hav-
g its outermost right and left margins bent
at right angles backward, and respectively

3o attached by screws to the extreme right and
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extreme left drop-siide guide. In this indi-
cator-plate are cut holes 45, situated one of
them directly in front of cach flexible lifting-
strip 43, and in such manner that when any
drop-slide 1s in its normal position the zero
figure marked on each strip, except the three
on the left hand, shows through the corre-
sponding aperture.

The figures on the tront faces of the strips
are spaced vertically, each from the next one
above it, a distance equal to the rise of one
of the steps 39 In the step-plates 87, There-
fore, 1 the lower step of the drop-slide step-
plates,whose lifting-strips are printed, as de-
scribed, be considered as the zero position,
the zero marked on the strips will be seen
through the holes. If any of the drop-shides
whose lifting-strips are so marked be permit-
ted to drop through a distance of one step, the
figures 17 on such lifting-stri ips will show,
It they drop through a distance of two steps,
thelr figures *° 27 will show, and so on. The
figures on the hifting-strips, therefore, always
indicate the number of steps through whose
total vertical distance the drop-slides have
moved, and as this distance must correspond,
as already has been explained, with the key
operated on the corresponding ];:(;w;' shide, 1t
follows that if the wrong figure shows at the
corresponding hole 1n the 111{11(3& jor-plate the
wrong Key has been operated. "T'he operator
may then at once correet this errvor by lifting

the drop-slide into normal position, when ﬂle

key-slide will antomatically resnme the nor-
mal position. It then can be set again to the
correct position, and these operations affect
no part of the machine except the mechanism

020

directly connected with and positively oper-
ated by the drop-slide so manipulated. The
litting-strins of the three drop-slides at the
left side, or the tenth, eleventh, and twelfth
drop-slides, connting from the right of the en-
tire setwhen standing in front of the machine,
are printed differently from the others, each
of these three strips having eleven characters.
The lowest charvacter is an astevisk. The
next above itis the figure ““1,” the next above

this 2.7 and so on upward 1 in the usnal order
of the digits, the uppermost being the zero
fioure. These characters are spaced along
the lifting-strips at the same distance from
cach other, as described for the other lifting-
strips. It follows that when the drop-slides
to which the strips having

- asterisks on them
arc attached are brought to their normal po-
sitions asterisks instead of zero figures will
show through the corresponding apertures in
the indicator-plate 44. The purpose of this
arrangement is explained hereinafter.

It will be seen on inspection of Iig. 9 that
the kev-slides corresponding with the tenth,
clevently, and twelfth drop-slides (counting
from the right when standing in front of the
machine) each have one more key than the
others counted in the same way up to and in-
cludingthe ninth keyv-slide. Theexplanation
of this arrangement will also be given herein-
after.

It is one of the functions of the drop-slides
to so control the printing mechanism,next to
be described, that the latter shall pr it Upon
the depositor’s pass-book a portion ol the
characters indicated at the apertures 45 ol
the indicator-plate 44, and also print them
simultancously with printing the pass-book
upon a concealed tape, hereinbefore men-
tioned, npon which tape the characters not
printed in the pass-hook are also printed. A
second function of the drop-slides 1s to con-
trol the action of the registering or adding
mechanism in such manner as to cause the
latter to add to the total previously indicated
by this mechanism the sum of money indi-
cated by the imprint upon the pass-boolk, and

to do this before any other printing can be

done either upon the pass-book or upon the
tape. Lo accomplish the first of these func-
tions, each drop-slide has at the top a rear-
ward projection 46, Iigs. 9, 10,10% and 13,
and this projection on each of the drop-slides
is connected by a link 47, Ifigs. 10 and 15, o
an internally-toothed gear 48, Figs. 1,9, 10
15, and 10. The (3011%11 uction of these 1111{}1-
nally-toothed gears (one for each drop-slide)
is shown more particularly in detail m kKig.
16, whiech is a vertical section through the
axis of the geair and the four-armed spider on
which 1t 1s supported. On cach side of each
oear is a laterally- pro]edu:w i 449, [figs. 10,
1-,), and 16.  Within this rim fl.]_ld (}}JJG]Idl_l_]g

farther toward the center is the toothed part
50 of the gear, as shown in Iigs. 10, 15, and 106.
Outside of the rim 49 the internaily-toothed
gear extends away from the center, forming
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an annular projection 51, to which the link .

47 18 pivoted, as shown in Ifigs. 1, 10, and 13.
1T'his construction of the gear-wheel gives it
not only great rigidity, but also 21VeS Tt suli-
cient we 1011’5 to prevent its acquiring & too
high Veloeity when actuated by its correlated
drop-slide through the medium of Iink 47,
and this 18 the chief purpose which the an-
nular projections 51 of the gears are intended
to subserve. Were the drop-slides not re-
sisted in their fall by the inertia of the gears,

they would strike too hard blows when their

fall is arrested by the steel blocks 4 of the
key-slides, and thus would be noisy, and the
step-plates would also wear more rapidly.
With the construction described the fall of
the drop-slides is much slower than if their
motion were not opposed by the inertia of the
connected wheels, and the arrest of their
motion by the steel blocks 4 makes very little
noise. T'he use of heavier or lighter weights
41l on the drop-slides enables the force of
gravity and the inertia of the wheels to be
counterbalanced so far as to secure the action
described to any degree of nicety.

A bar or dead-spindle 52, Figs. 1, 4, 8, 9,
10, and 15 1s supported by posts 53, igs. 1,
4, 38,9, 10, and 13. 'The dead-spindle 52 is
fitted o holes in the upper parts of the posts
55 and 18 held in fixed relation with the posts
by pins (not shown) which are inserted trans-
versely through the tops of the posts and the
extremities of the dead-spindle. The posts
are bolted to the bed-plate 18 in such posi-
tions that the dead-spindle extends trans-
versely over the upper face of the bed-plate
and behind the drop-slides at such distance
that when the links 47 are connected with
the wheels that are concentric with the spin-
dle, and when they are also connected with
the rearward projections of the drop-slides,
they assume nearly a vertical position when
all the other parts are in the normal position,
as 1ndicated 1n Fig. 10.
slides fall 1n operating the machine, the links
are only slightly inelined from the vertical
position, the arc deseribed by the pin that
connects them with the wheels being quite
small.

On the dead-spindle are keyed the four-
There
1s one of these splde:ls for each of the inter-
nally-toothed wheels 48.  Each of the spiders
has a hub 55, Fig. 10, fitted to the dead-
spindle 52 and held in rigid relation with the
spindle by a key-pin driven through a hole
56 in the hub, (shown in IFig. 16,) and also
through a corresponding hole in the dead-
spindle. Three of the arms on each spider
melude angles of one hundred and twenty
degrees between their radial axes, and have
at their extremities hubs 57, Fies. 18 and 16.
Stud-pin bearings 58, Figs. 13 and 16, project
laterally at right angles from the hubs 57, as
shown 1n Fig. 16, and on these stud-pin bear-
1ngs are tted rollers 59, Figs. 15 and 16.
}La,ch of these rollers has two ﬂang es 60, Kig.

When the drop-

16, and the inner margin of the flanges 1s
shouldered down in such manner that when
the parts are assembled and the rollers are
mounted on the screw ‘stud-pin bearings the
inner face of the rim 49 of the internally-

the inner parts of the roller-flanges, as shown
in Kig. 16, while the outer parts of said flanges
project somewhat beyond the inner margins
of the rim 49, the width of the rim being such
as to afford an easy-working fit between the
projecting flanges. The rollers are of uni-
form size, and the screw stud-pins are accu-
rately centered at equal radial distances from
the axis of the dead-spindle in such manner
that when the parts are assembled the rim 49
of the internally-toothed gear-wheel is held
in a position concentric with the axis of the
dead-spindle. The middle part 59 of each
roller is turned down, so as to allow clear-
ance between the crowns of the teeth 1n the
oecars 48 and the exterior of said middle parts
of the rollers. ‘When the parts of this mech-
anism are assembled,the wheels48 turn freely
and concentrically with the axis of the dead-
spindle 52 through any are corresponding to

| the motion of the connected drop-slide.

The fourth arm 61, Kigs. 10 and 13, 1s placed
at an angle, respectively, of forty-five degrees
and seventy-five degrees from the radial axis
of two of the spider-arms carrying the rollers
59. Intheouter partof each arm 61 1s formed
a bearing for one of the shafts 62, Ifigs. 1, 4,
3, 9, 13, 15, and 16. Inds of these shafts are
also shown in Fig. 10, but are not numbered
on that ficure. The extremities of the shafts
62 opposite to those which have bearings in
the hubs of the arms of the spiders 54 have
bearings 63 inthe web 64 of the printing-head,

- vet to be described, as shown in Ifigs. 4, 7, S,

and 15, The shafts being shouldered, these
shoulders abut against the inner faces of the
hubs on the arms 61, Fig. 13, and also against
the face of the web 64, Iigs. 4, 8, and 15, and
this prevents their moving longitudinally.
The shafts 62 have free rotary movement in
their bearings when actuated 1in the manner
soon. to be described. On each shatt 62, near
its bearing in its proper spider-arm, 1s a pin-
ion 65, Figs. 10 and 13, which meshesinto the
correlated internally-toothed gear -which
drives it. Each of the shafts 62 hasmounted
upon it a spur-gear 66, IFig. 15. These gears
are preferably made with hubs 67, extending
to the right beyond the margin of the shell of
the printing-head farenough to admit of their
being rigidly attached to their respective
%hatts by key-pins 68, Ifig. 15, and in proper
posﬂmns to perform a iunohon hereinafter
explained. -

The printing-head above spoken of con-
sists of a eylindrical shell 69, Figs. 4, 8, and
15, formed integrally with a web 64, Ifig. 15,
and a hub 70, Fig. 15, by which latter it is
supported by the dead-spindle 52, being rig-
1dly attached to said spindle by a pin 71. It

comprises type-rings or type-wheels for print-

toothed wheel bears against the perimeters of
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g, click-springs for holding certain of these
rings when set for puntm any particular
date mechanism for holding the type-rings in
proper lateral a(hl_l%hnenb, hearings [01 the
shafts 02, already described, and two fixed hut
detachable rings forholding the movable rings
upon the outer surface of the cylindrical shell,

which is their hearing. The movable pnnt-
me-rings all slide eir unnfel entially upon the
outer surface of the shell when they are moved
about the axis of the dead- sp.mdl_@, as herein-
after described. These vings are shown 1)11{'
not numbered in Iigs. 1 and 9. In Fig. 15
they areshown in seetion on a seale neal h" [uil
size and numbered for reference. There are
three groups of printing-rings supported on
the printing-head Shdl This shell has a
peripheral rib (2, I'tg. 15, formed integrally
with and extending {}ntn‘dg around the outer
surface of the shell, T hefourvingsnumbered
(o 7475 76 in Ifig. 15 constitute one group.
()11 thering 75 are engraved ordinal numbers
respectively representing the days of the
month, 1,7 2.7 57 &e., up to and inelud-
mg ““31.”  On the rving 74 are engraved the
names of all the months in the year. On the
ring 75 are engraved the figures representing
the year, beginning with, say, “1895.” and
following successively with ““ 1896, and so on,

for as many succeeding vears as 1Lm.:1y1)e de-
sirable to represent on 1]1@ ring.  Onthe pe-
riphery of the ring 70 is ennm‘ved the word
“Rec’d,” several times lepeated n different
positions, and also the word ““Paid,” several
timesrepeated. Theobjectinengravingthese
words in different positions and several times
upontheringis, first, to enable eitherthe word

“Rec’d” or “Rud”’ to be used, according as |

themachineistobe used by thereceiving-teller
or the paying-telier, and, second, there being
more than oneset of engi raved types for print-
ing each word, should any one set get worn an-
othu can be brought into posnmn for print-
ing. Thus this ring can be made tolast much
1011ﬂe1 In use Umn though the words to be
pr mte(l were only once represented thereon.
This group of printing-rings, each of which
may be rotated upon the outer surface of the
printing-head shell, is held lateraliy by the
rib 72 on the right of it and by the fixed
ring 77, fitted to the left-hand marein of the
shell and there attached by screws (not
shown) inserted radially through the ring
and penetrating the shell. Attached to the
mside of the shell byrivets are click-springs
S 19 30 81, igs. 4, 8, and 15.  Tloles arve cut
through the shell, as indicated in dotted out-
Itne 1n Ifigs. 4 and S, which allow bits formed
on the pomts of each of these click-springs
to pass through the shell and engage V-
shaped nicks on the interior surface of the
printing-ring 73, 74,75, or 76 with which it
18 correlated. The ving 75 has thirty-one
of these V-shaped notches; the ring 74 has
twelve of them; thering 75 has a number of
them conesponduw to 111(3 number of years
indicated thercon, and the ring 76 has as

many ol these notehes as the number of the
words ““Rec’d” and ““ Paid” engraved upon
it. The click-springs hold the rings of this
oroup with suflicient firmness m 1)1(,?0111
thelr turning m the operation of printing,
but not s0 1.1;551{]13 as 10 prevent their being
turned to any desired or required position
hy the hand of the operator applied to their
exterior surfaces. They can thus be set to
print the hereinbefore- deseribed form of rec-
ord for any date i any vear within the scope

ol the ring 75.

Another group of seven printing-rings,
counhting toward the right hand from the vil
72 on 1]10 printing-he: ldﬂ arce those used for

printing funounts deposited, and they are
respectively numbered 32, 83, 84, 85, 86, 87,
and 38 in Iig. 15,  These rings are each

the
‘upon
1, and

formed with mternal teeth 8§88, IKig. 15,
crowns of the teeth being made to bean
the exterior of the printing-head she

slots 89, one slot for cach spur-gear, are cut
through the shell, which allows a portion of
theteeth on each spur-gear (66 topassthrough
the shell and mesh with the corresponding
superimposed printing-ring.  The front part
of the printing-head being cut away in Ifig.
15, onlyoneof the gears 66, which respectively
move each one of the rings of this partic-
ular eroup, is shown in the figure; but the
order of their arrangement will be morve fully
understood by the aid of the following de-
seription of a third group of six printing-
rings,separated from the last-deseribed group
by an annular space 90, Fig. 15, and oper-
ated 1 the same way. T'his third group of
rings are those used to print the number of
the pass-book on the concealed tape, yet to
be deseribed. They are numbered 91, 92, 93,
0L, 95, and 96 1 Fig. 15, and, except in re-
fy]_)e(ft of the almnﬁenmnt of L\‘pes engraved
on their pernneter, they are exactly like the
rings of the second group, previously de-
scribed. The internal teeth on ecach ring
mesh with the underlyving gear 66, which ac-
tuates the particular ring. "I'he shafts 62 are
arranged at equal radial distances from the
axis ol the dead-spindle 52, and the rings are
arranged 1n planes at equal lateral distances
from each other. A regular curve drawn
through the axes of the wheels and 1ntersect-
ing their middle vertical planes would be ¢
helix. The arrangement of the wheels 60,
which actuate the rings of the group that
prints amounts deposited, and which wheels
are 1n the part of the head cut away in Fig,
15, 1s precisely analogous to that described for
the group of rings which print the number
of the pass-book.

KEach of the rings 86 to 885, ineclusive, has
engraved in relief on its perimeter two sets of
Arabie figures, towit, in each set the nine dig-
1ts and the cipher, each set being in the order

H() ”“1 j:r.a::.) jjccincc} *cc5 3 ca(j:?£:7:rj£cq 19
iy il 9 ,

<97 Tach figure of each set of types thus on-
oraved 1s arranged on the perimeter of each
ring of thisgroupat a point diametrically op-
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posite the same figure in the other set on the |

samering. Thusthetypeforthefigure *“1”in
one seb 1s opposite the figure “1” in the other
set of figures on the same ring, the figure ¢ 2”
inonesetisoppositethe figure ““2”in the other
set of figures on the same ring, and so on for
allthe figures. The surtaces of the pass-book
page and of the concealed tape being pre-
sented to the printing-wheels of this group
at diametrically opposite points and being
pressed simultaneously against the types on
the printing-wheels in that position,as herein-
after explained, it follows that the book can-
not be printed without printing the tape, and
that if either be printed the other must also be
printed, each with the same amount. The
ring 32 has engraved on its perimeter twenty
of the signs indicating dollars (‘‘$”) spaced
asunder exactly like the figures on the adja-
cent ring 83. Stud-pins 97 project laterally
from the ring 83, and, entering holes in the
ring 82, compel these two rings to move to
gether—that is to say, whenever the ring 83
18 moved by the mechanism described, the
ring 82 is also moved with it and brings one
of the dollar signs into position for printing.
L'he ring 82 might, however, be a fixed ring
having only two dollar signs engraved oppo-
sitely upon it and set so that these would al-
ways print when the machine is operated for
printing; but making it movable and distrib-
uting the wear upon twenty instead of two of
these typesis preferred. The rings 83 84 85
of the second group have each engraved
thereon one set of the natural series of cardi-
nal Arabic numbers or figures in the order
4 :I;JH Eilj?? H.gjﬂ ¢ Sj?'} C(_ij?ﬁ ‘”55” ¥4 6:’?? EETjH
08,7 99,7 0,7 an asterisk preceding the fig-
ure *° 1.7 These figures are arranged in such
manner that the figures will be brought into
position for printing in due order by operating
the correlated key-slides by the use of the keys
successively from ‘1”7 to ““ 0,” inclusive. In
their normal position the zero figures on the
rings 36 87 88 and on all the rings of the third
group are presented to the tape and pass-book
for printing, and in the normal position the
asterisks on the rings 83 84 85 are presented.
llence in printing one or more zeros by the
rings 36, 87, and 88 only the drop-slides cor-
responding to significant figures need be op-
erated. "Thus, were it required to print the
number “*900,009” of a pass-book, only the
9 7-key on the key-slide connected inter-
mediately with the ring 91 and the < 9”-key
on the key-slide connected intermediately
with the ring 96 would need to be operated
to arrange the group to print that number.
If the number “9,010” of a pass-book were
required to be printed, the 9 ”-key on the
key-slide intermediately connected with the
ring 95 and the ““17”-key on the key-slide
intermediately connected with the ring 96
would be all that need be manipulated. This

construction, which makes the zeros print

without manipulation, is the same for all of
the rings, except 82, 83, and 84, which have

cach eleven charaecters to prinf, as will be
presently further explained, and which do
not print zero in their normal position. The
manipulation of the keys is simplified by
making the zeros print in the normal posi-
tion, but for the three keys named as excep-
flons this advantage is sacrificed to earry out
another purpose vet to be described.

The rings are kept properly spaced from
each other by combs 93, Figs. 1, 4, 8, 9, and
15,111 which latter figure one of the combs is
shown as in a position not corresponding with
1ts position on the other figures for the pur-
pose of showing the comb-teeth, which enter
between the rings and hold them separated
and in their proper positions. The combs are
preferably three in number, and when this
number is used they are placed one hundred
and twenty degrees apart and fastened by
screws at one end to the rib 72 and at the
other end to a fixed ring 99, Fig. 15. The
tunction of the latter, besides forming a sup-
port for the combs, is to form a lateral face-
bearing for the ring 96.

The rings 83 384 85 have engraved upon
them in relief an asterisk, succeeded by the
ﬁgﬂl‘eﬂ Lilj?? ‘e O M (ﬂSj?? Cié!:jji iiéjﬂ KEG,?? Ei?’j??
08,7 40,7 40, and are so set that the aster-
1sk prints in the normal position. The key-
slides corresponding with these rings have
each ten keys, one for each of the significant
figures and one for the zero. None of the
other key-slides has a zero-key. The ma-
nipulation of the key-slides intermediately
connected with the rings that print asterisks
18 the same as that of the others, with the ex-
ception that the others need not be operated
to print zeros. In printing, the figures pre-
sented at the bottom of the rings print the
pass-book and those presented at the top
print the tape.

The printing mechanism will now be de-
seribed.

-~ 9

In proper relation with the printing-head

are screwed into the bed-plate four stout
guide-rods 100, Figs. 1,4, 8, and 9. A car-
riage 101, Kigs. 1, 4, and 8, slides vertically on
these guide rods or posts and carries the
platen 103 for holding the pass-book to be
printed. The carriage has at each of its four
corners a sleeve - bearing 102, Figs. 1, 4, 8,
and 9, fitted to the guide-posts in such man-
ner that 1t may move up or down parallel
to 1tself 1n all parts of 1ts motion. The top
of this carriage is faced off to form a sliding
bearing for the platen 103, Ifigs. 4, 8, and 9,
which 1s supported by and moves up and
down with the carriage.

I'he under side of
this platen 1s planed fo fit the upper face of
the carriage and to slide thereon, as yet to
be described. The platen is of considerably
greater length than the carriage, and at each
end 1t has a descending projection 104, Iigs.
T and 4. A rod 105, IFigs. 1 and 4, is passed

through holes bored in line through the down-
ward projections on the platen and through
| the body of the carriage, and is then fastened
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rigidly to the downward projections by a key-
pin at one end and a serew-thread and nut on
the other, the latter being shown but not numn-
bered in 7 ig. 1. The 1od 1s fitted to slide easily
in the hole hored through the hody of the car-
riage, and this permits Lhe platen to be drawn
toward the frontto receive the pass-hook to he
printed and again slid back to the position
shown in I7] igs. 4 and 9, which 1s the posttion
for printing. T'he d.ist...:_mee to which 1t can
thus be drawn forwardis lunited by the abut-
ment of the rearward downward projection
104 against the rear of the carriage. (Shown
in dotted cutline in ¥ig. 4.) When slid into
the position for printing, the motion 1s also
limited by the abutment of the [ront down-
ward projection 104 against the front of the
carriage.

The inking mechanism 1s attached to and
carrvied by the platen. Attached Dby screws
to opposite sides of the platen are curved sup-
ports of steel, 106, Figs. £ and 9. In the up-
per parts of 1110%{1 supports are beﬂm‘lgﬁ, for
o rock-shaft 107, to which are attached the
rock-levers 105, (Also shown bhut not num-
bered on Kig. 1.) These levers rock with
the rock- sh.-;tLL and thus move simultaneously
and equally w hen actuated, as will pr esently
be explained. s\ spring 109, Ifigs. 4 and ),
is attached to one of the curved upm;ht& (1..11
‘hlb instance the inner one) and also to the
nearest of the pair of rock-levers 108 at a
point in advance of the roek-shatt. The ac-
tion of thisspringis to press this palr ol rock-
levers downward toward the type-rings ol
the printing-head. Themotion this produces
1s limited by an adjustable serew-stop consist-
ing of a bracket 110, Iqg. 4, riveted or other-
wige fastened to and projecting forward from
one of the curved supports 106 at alittle dis-
tance below the rock-shalt, and a serew 111,
Fig. 4, {fitted into the frontend of the bracket,
upon which screw the under survface of the
rock-lever on that side rests when in 1ts low-
est position.  While the downward motion
of the pair of rock-leversis thus limited, the
upward motion against the action 0{ the
springs 1s free within the extent whieh the
SpY ing will permit. Inthe front parts of this
paitr ol rock-leversare beavingsfor thespindle
of an ink-roller 112, Kigs. 1, 4, and 9, which
inks the types br 011“111 1{) Hm upper ptmt on
at the time when the platen 103 is Dei
pushed backward into the printing lmsltmn

It is desirable that the inking shall be con-
fined to the types that ave to be printed from
immediately, and as i the general operation
of the machine the types are brought into
position before the platen 103 1s pushed back
to the position for printing, 1t Is necessary,
in order to prevent inking types when the
platen is pulled forward to the position for

. recelving the book, that duving this latter

motion the inking-rolls shall be heid away
from the types.
114, Fig. 4, is attached to the spindle of the

ink-roller and so constructed and adjusted |

ng

[

To effect this, a spring-dog |

|

G20

that when the platen and its attachments are
pulled toward the front the dog slides upon
{he top of the fixed ring 99, IYig. 15, and
pushes the ink-rollaway from ihet‘) pe. Trom
ﬂle rear side of said doo 114, Figs, 5 and 0,
projects a small arm 11 4R \\hosg motmu IS
limited by the stop-pin 114b mserted m the
side of the rocker-arm 108, to which the ink-
rollerispivoted. The dogrocksfreely on tha
jowrnal of the ink-roller. The arm 114" 18
engaged by a wire spring 114° and pressed
toward the stop-pin 114", against which said
arm abuts at all times except when the ink-
roller is passing over the types in the direc-
tion indicated by the arvow in Iig. 6. Yhen
moving in-the opposite direction, which it
does when the platen is moving forward 1mto
the position for taking out the book Just
printed and for receiving another book to be
printed, the dog 114 takes the position shown
in Fig. 5, holding the mmking-roll away from
the ty pe% OVeL W hich it 1}.:15%0 swithout inking
them. The inking is, therelore, 1}(}1_1.01_1_116(1
only during the rearward movement of the
platen. 1 do not confine mysell to any par-
ticular way of fastening the spring 114 to the
IOCLGL ~arm 108; but in this instance I have
1sed pins 111”3 around which the spring is
eoﬂed, as shown in hoth Figs. 5 and 6. The
construction of the dog, spring, and stop on
the lower rocker-arm 118 of the lower inlk-
roller 115, IFig. 5, is substantially the same de-
scribed for these parts on the rocker-arm 106
in Fig. 6, and therefore neceds no further de-
scription.  When the platen 1s pushed back
into the position for printing, this dog, being
free to swing toward the front, does not push
the roll away, but permits 1t to roll over the
surface of the types and ink them. ‘rhis
ink-roll 112, as also anothier one yet to bhe de-
seribed, is made of feit, and 1s charged with
cood stamping-ink—that is, ink of the kind
used in stamping figures and dates upon
checks, documents, &e., with metal types.
The lowor types are inked by the ink-roll 115,
Fig. 4, which 1s mounted on rock-levers 118
G\ifmﬂy like the roll 112, and has a spring-
doe 116 exactly like that described for roll
11 3‘, which holds the roll away from the types
when the platen is pulled forward. 1t also
has an adjustable stop 117, IYig. 4, like that
marked 110 and 111 1 Lh_e same figure and
already deseribed.  As the motion of this
nair of rock-levers when pushed away from
the types by the dog is in an opposite direc-
tion from that of the upper pair, both the dog
116 and the stop 117 have thelr position re-
versed as compared with the positions of the
dog 11+and thestop 110 and 111.  T'he spring
which rocks the levers 118 towavd the types
is, however, differentily attached. "I'he outer

one of this pair has a rearward extension 119,
with an eyehole into which the spring 121
being hooked, the 1.@11'1‘(31 is also hooked at the
other end onto a pin 12
end of the platen.
Ifrom the front end of the platen project

Jinserted 1nto the rear
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two opposite lugs 122, ¥igs. 1, 4, and 9, to
which is attached a handle 123, of suitable
material, as wood, bone, or ivory, which the
operator grasps in slhiding in or pulling out
the platen when operating the machine.

T'o the left longitudinal margin of the upper
face of the platen is attached, by serews, riv-
ets, or brazing, a straight metal rib or guide
124, Figs. 4 and 9, against which the left edee
of the pass-book is made to bear when print-
ing. This insures accurate horizontal aline-
ment on the page of the printed dates and fig-
uresrepresenting amounts deposited. There
are also curved spring-plates attached to the
upper face of the platen, which perform the
double function of holding the book to be
printed firmly down upon 1311@ platen and also
of gages for position, which enables the op-
erator to quickly, yetwith sufficient accuracy,
place the book in the proper position to secure
the needed uniformity of spaces between the
successively printed lines. Omne of these
springs 125, Ifigs. 4 and 9, is attached by
screws o an upward projection 120, Fig. 9,
formed on the platen, and it extends toward
the front from the line of types that print to
a distance equal to the desired distance be-
tween the printed lines after they are printed,
so thatwhen the book is placed on the platen,
1t the last printed line be pushed under the
spring till it 18 just hidden from wview, the
next line printed will be at the proper uni-
form distance from the last one previously
printed. Near the front end of the platen are
bolted two brackets 127, Ifigs. 1, 4, and 9, to
the rear faces of which at' atmched the bent
spring-plate 128, Ifigs. 1, 4, and 9, the rear
margin of which presses downward upon the
plm;en or upon the book when slid ander it
upon the platen. The rear edge of this plate
1s placed at a distance from the front edge of
the plate 125 equal to twice the desired dis-
tance or space between the printed lines. If,
therefore, the pages of the hook be ruled with
uniform dlstemees between the ruled lines
equal to the desired distances between the
printed lines, and the book to be printed be
slidd under the plate 128 till the line next be-
low where it is desired to printis brought flush
with the rear edge of the plate, the book will
Pro-
vided 1ts left margin be also pressed against
the longitudinal guide 124, previously de-
scribed. It will be more convenient to call
these spring-plates book-holders in further
referring to them. 'T'he inner or right-hand
corner of the front edge of the rear boolk-
holder 126 and the right-hand corner of the
rear edge of the front book-holder are bent
upward a little, so that these corners do not
bear upon the platen. When, therefore, the
platen is drawn toward the front as far as it
can be, the operator, holding the pass-book in
his right hand by 1ts right margin, can with
a single movement slide the book under the
book-holders, and almost simultaneously
bring the book into position for printing.

- Adfter printing,

11

the platen being pulled toward

the front as far as it can be, the operator takes
hold of the book at its mﬂht -hand margin with
his right hand and shp.s the book 01113 toward
the 1wht, and then may hand it immediately
to the depositor.

I have found that the front book-holder is
alone sufficient both as guide and holder.
The printing is, however, perhaps somewhat
more perfect when both are used, and hence
1t 18 preferred to use both.

The carriage 101, upon which the platen
103 slides, has downwardly-projecting lugs
115, Kigs. 1, 4, and §. A link 130, pivoted
to the hws 11_) connects the platen with the
front end of a rock-lever 129, Ifigs 4 and S,
to which the link 130 1s also pivoted. When
the rock-lever is operated as hereinafter de-
scribed, 1t operates the carriage to move it
and the platen supported by i1t toward and
away from the types for printing the pass-
book. A similar rock-lever 131, Figs. 4 and
8, carries the tape-box 132 and its mechan-
ism. (Shown in the same figures.)

The body of the tape-box is preferably made
of a single piece of cast-iron with down-
wardly-projecting sliding bearings 133, Figs.
1, 4, 4%, and 8§, fitted to slide on the guide-
posts 100 1 the same way as described for
the sliding bearings of the platen-carriage.
These sliding bearings are connected by a
plate 134, If1g. 4%, cast in one piece with the
sliding bearings, which plate forms the bot-
tom of the tape-box. On theupperside of this
plate are cast i one pilece with the plate
three sides of a rectangular box. The upper
part of this box is, when in use, covered
partly by a plate 135, Figs. 4 and 4%, which
extends toward the front a little way, and
the restis covered and closed by a detachable
metal cover 136, (Shown in side elevation in
Figs. 4 and 5, and partly broken away in
Fig. 1 to show the interior from the front.)
Fig. 4 represents the tape-box with the cover
removed 1n order to show the spools which

~carry the tape and the mechanism in the box

for feeding along the tape when it is printed.
IFrom the rear of the box extend continua-
tions 187 of the sides to the rear sliding
sleeve - bearings. DBetween these continua-
tlons are cast on the plate lugs 138, Figs. 4,
44, and 8, to which a link 139 is pivoted.
This Iink 1s also pivoted to the rock-lever
151, which moves the entire box and its ap-
purtenances up and down in printing the
tape.

The cover 1306 1s accurately fitted to the

front edges and top edges of the sides 132

of the box, and the back edge of the cover
1s fitted 1nto a groove cut under the solid
part 135, as shown 1n IFigs. 4 and 8 at 140.
The front part of the cover is also closely
fitted to the front projecting part of the plate

134, A holeis bored through both the cover

and the plate at this fromt part, and a bolt
141, ¥igs. 4 and 4%, 1s inserted through the

bottom of the tape-box, as shown in Fig. 4.
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This bolt 1s the size of the hole where 11 passes
through the bottom plate, hut above this it 1s
flattened into a tongue fitted to a slot formed
in the front part of the cover, as shown 1u
Kig. 4* This tongue protrudes somewhat
above the cover and has formed 111 1L an
eye 142, Fig. 4, for the application of a pad-
lock lJm

When the cover 1s placed 1n position and
the padlock is applied and locked,no access to
the interior of the box can be had without
breaking open tiie box or pieking the lock.
A slot 144 (shown in dotted outline in Ifigs.
1,4,and 8) is formed in and extends across the
bottom plate between thesides 132 of the box.
Another slot 145 (shown in dotted outline in
Ifigs. 4 and 8) 1s formed through the bottom
plate. Through these siots the tapeisfed out
of the box, overthe printing-roll 149, and into
the box ﬂ&':’li]’l n the direction indicated by
the arrows in Fig. 4, being unwound from the
spool 146 onto the Sponl H: the edge of the
tape being indicated by a d{)tted Jine in 19 10,
4 and the tape numbered 148 in Fi o 1, T he
tape 1s made of suitable paper of 111(3 proper
width to suitthespools, this width being sulli-
clent to span the type-rings which pirint
amounts paid or deposited and the number of
the book towhich such amount 1s to be cred-
ited. Thedate being written or stamped each
day on the tape, the amounts deposited and
the numbers of the books are all thatneed to
be printed on 1t Lor that day, and an example
ot the pr intim' WO uld read as follows, towit:
e 19,50 3385,405:7 the last group of six
figures b“nw TL 3 numl}el ol the book and the
fir st group being the amount deposited and
simultaneously printed on the pass-boolk.

In the opposlte sides of the boxarecut ver-
tical slots 150 and 151 for receiving the spin-
dles of the spools, so that they can be placed

ffffff

in the tape-boxwhen the cover 156 i1sremoved.

Kach ¢pool has a central metal spindle or axis,
that of the spool 140 being fixed in the spool,
while that of the take-up spool 117 may be
slipped out of and put into it again,and so that
the body of the spool mayturn on the spindle.
The spindle of the %uppl v-spool (from which
spool the tapeisunwound aswanted) is shown
at 152, Kigs. 4, 7, and 4%, and the spindle of the
tale- up 51)00]_1,.5 shown at 155 1 the same draw-

ings. The lower parts of the slots 151 are
made half round to fmanish a bearing for the
rock-gpindle 153, The fixed s spindle 152 does
not exactly rest 1n the bottom of theslots 152,
although it so nearly touchesthe bottom asto
appear as touching it in the drawings., A Y-
shaped bearing 1k is attached by rivets to
the inside of tlm box on each side thereof, as
shown in Iigs. 4 and <, upon which the pe-
riphery of the Spoolbems and the function of
the spindle 152 1s merely to maintain pavallel-
ism between the axis of the supply-spool and
that of the take-upspool. Thisconstruction
furnishes the necessary friction to give ten-

sion to the tape and cause it to dr VY tightly
and smoothlyover the printing-roll 149,

On |

0'70,620

its way from the supply-spool to the printing-
spool the tape passes over tworods 155, If1gs.
4+ and £*. These rods are each of uniform di-
ameterthroughoutthelirlength,and their axes
are parvallel with the axes oi the spools.

The printing-voll is preferably made of

metal clothed with asheathingof clasticindia-
rubber, but 1t may be a wooden roll, 1l de-
sired. It turns on a spi]ldle having bearings
1n opposite lugs 156, Ing. s, and {118(; shou n
but not; lmu_lbel od in Fi Q. 1. Ttis thus tuned
by the frietion of the tap
1t and acts like a belt on a pulley.
15 caused to feed
onto the take-up spool, while the printing-
roll 1s lifted away from the primting-head,
and it 1s perfectly at rest as regards this feed
motion at the mstantwhen the impression of
the types 1s made upon 1t. The 1110(3]1.;11‘11&:1]1
whereby this is effected 1s as follows: “I'o the
spindle 153 of the talke-up spool 147 7, I'1gs.
4, 4% and 3, are keyed an outside vocker-arm
100 and an mnside rocker-arm '157, the latter
being shown only in Iigs. 4, 7, and £ To
the nd of the rocker-arm 157 is attached a
spring-pawl or a gravity pawl 158 that en-
gages the teeth ol a ratehet-wheel which 1s
aitached to the end of the spool 147 at such
distance from the rocker-arm 156 that when
the spindle 1s placed in the slot 151 the
atehet-wheel may go inside of the box,while
the rocker-arm 156 takes its proper position
outside and the rocker-arm 157 takes a posi-
tion on the inside of the box between the side
of the box and the ratechet-wheel, all as shown
m Ing. £+
oted to the inside of the box, IFigs. 4, £, and
7, also engages the ratehet-wheel teeth to pre-
vent this wheel from torning in the direction
opposite that indicated by the arrows. 1o
the top of the front and left-hand guide-post
100 18 rigidly attached a horizontal bent steel
arm 100, Ifigs. 1,4, 44 and 8. A stud-pin pro-
jeets laterally £rom this arm and enters into
a slot formed longitudinally i the rocker-
arm 156, VWhen the tape-box is lifted after
printing, the action of this mechanism turns
the ratchet-wheel in the direction mdicated
by the arrows. When the box ismoved down-
ward again for printing, the gravity pawl 159
prevents the spool from turning, while the
pawl 158 slips over and takes up another
tooth. Thus the fape is fed along the de-
sired space at each upward movement of the
tape-box.

T'he simultaneous movement ol the platen-
ea.i_*um; 1ts attached mechamsm, and the
tape- bo,.\, with its ﬂtmchmuma toward and
away from the printing-head is cifected as
follows: Ilousings 161, IMigs. 1, 9, 10, and 13,
bolted to the bed- plaio lb (*(mt in 1}()1 cd hear-
mgstortheshafts 162, Ih” 164, and 165, Upon
the shaft 162, which is the crank - shalt, 1
keyved a pinion 166, "T'his meshes into a spur-
ocar 1067, keyed to the shaftt 163, which 1s ¢
Cam- %hait carrying a series of cams, ]1@10111-
after deseribed. Spur-gear 167 meshes info

The tape

¢, which passes over

off from the supply-spool

A gravity holding-pawl 159, piv-
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another spur-gear 168, which is an idle-wheel
keyed to the shaft 164. Idle-gear 168 meshes
into the spur-gear 169 on the printing-shaft
165. A detachable crank 170, Figs. 1 and 9,
is fitted to the right-hand end of the crank-
shalt 162. A pawl 171 is pivoted to a bhoss
on the inner face of the right-hand hous-
mg and arranged to engage the teeth of
the 1dle-wheel 164, and thus prevent the en-
tire system of gearing from turning, except
1 one direction, that indicated by the ar-
rows in Iigs. l() and 13. The adjustment
of the gears fast to shafts in proper relation
to the prmtmg_} shaft makes it convenient to
have an 1dle-wheel that takes when required
a different position relative to its two related
gears and which will mesh in any position
with said related gears.
tempered pawl which prevents the rearward
movement of the series of gearing engages the
1dle-wheel always in definite positions, if no
provision were made for changing the engage-
some use wear the par-
ticular tooth of the idle-wheel which it en-
gages, this wheel being of cast-iron. TFor this
and for convenience of access and for easy
disengagement of the pawl in adjusting the
machine 1t 18 necessary to turn the gears in a
direction opposite to that in which they nor-
mally turn 1n use. The pawl is, thervefore,
pivoted to the housing and made to engage
with the upper part of the idle-wheel, so that
the latter may be disengaged by sliding on its
shatt, and the pawl can thus be made to en-
cage with any other tooth. At the same time
the pawl 1s in a convenient position to be dis-
engaged 1in the adjustment, as aforesaid.
While pawls engaging with ratchets for ston-
ping retrograde movements are common, it is
not usual to make a pawl engage with the
teeth of a spur-gear for this purpose, and the

- Introduction into asystem of spur-gearing of a
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bearing 176, FFig. 9, in a housing 177,

specialidle-wheel engaged by apawl Whle 1 en-
ables the position of engagement to be shifted
withreferencetothetee th engaged by the pawl
without disturbing the relations of position be-
tween other parts of the system is, as I believe,
a new feature. The printing-shaft 165 has
bearings 1n both housings, and also an outer
Ifigs. 4,
3, and 9, which 1s bolted to the bed-plate. In
this housing are also inserted stud-bearings
175 and 179, which are respectively the ful-
crums of the rock-levers 129 and 131, herein-
beforedescribed. On the left extremity of the
printing-shaft is keyed an eccentric 180. In
the face of this eccentric is inserted a crank-
pin. 1o this crank-pin is fitted one end of a
link 181. The other end of this link is flexi-
bly joined to the inner ends of toggles 182 and

183, and also to the upperend of the oscillating

link 184. The lowerend of link 184 turns on

a stud-bearing 185 inserted in the housing, as

shown in Figs. 4, 8, and 9.  The outer extrem-
1t1es of toggles 132 and 183 are pivoted to ad-
justable bearings 186 and 187, fitted to clamp
1m the furcated rear ends of the rock-levers

- Asthe hardened and.

13

29 and 131, "T'his mechanisny, therelore, con-
stitutes a linkage system whereb} the rock-
levers129 and 101 arerocked on theirfulerums
to simultaneously move the platen-carriage
101, with 1ts attachments, and the tape- I)O.Zx
152,} with its attachments, alternately toward
and from the priuting-head when the shaft
166 18 turned by turning the crank 170. The
spur-gears 167 and 1069 have each the same
diameter and the same number of teeth, and
therefore turn with the same cirecumferential
velocity. T'he pinion 166 on the crank-shaft
has onlyone-third the numberof teeth that the
gear 167 has, and hence it requires three turns
of the crank to turn the cam-shaft 163 and
simultaneously the printing-shaft 165 through
one revolution, and thus to cause the platen-
carriage and tape-box to move once toward
and then once away from the printing-head.

As there is necessarily some lost motion or
backlash 1 communicating motion through
the mechanism hen embefom described from
the drop-slides to the type-rings, mechanism
for automatically ahmnn ‘[he t\“’pe rings is
supplied, as follows:

The types on the 111105 bemng first brought
into accurate almement whlle the rings are
bunched on a mandrel, a rectangular 1101611

- 188 (qhown 1 dotted outline in Iﬂﬂs 4 and 8

and in full outline in Fig. 8*%) ismilled in the
perimeter of each ring b} cutting across the
perimeter of the entire bunch between each
two adjacent rows of types on the hunched
rings, so that after this operation if the
notches are alined the types are also alined.
1These notehes are cut in such position be-
tween the types that the straight edge of a
reciprocating alining-plate 189, Figs. 4, 8,

3%, and 9, entering therein fomes the rings
all into the 13051131011 of alinement. The fmnt
edge of the plate is chamfered off, so that it
may enter the notches before the parallel
sides enter, in order that it may enter freely.

This feamre is indicated in dotted outline in
Ifigs. 4 and 8, but better in Fig. 8% which
represents a side view of portions of one of
the printing-rings and of the alining-plate.
This plate reciprocates in a box 189%, Figs. 4,
8, and 9, which is attached by screws to the
rib or flange 72 on the printing-head and
to the ﬁ\ed ring 99, The reciprocation is
effected once 101 every turn of the printing-
shaft by the eccentric 180, which also per-

forms the function of a emnh-wheel for driv-
g the rock-levers 129 and 13 The motion
of Lhe eceentric 1s converted 111130 reciproca-
tion by means of an eccentrie-rod and ring
190, Kigs. 4, 8, and 9, the ring being fitted to
the eccentric against a %houl{le}‘, as Shown in
Fig. 9. The eccentric is so adjusted that it

causes the front margin of the alining-plate
to enter fully mmto the notches in the type-
rings just before the ¢ 1mpression of the tape
.;md the pass-book against the types, and so
that at the instant of printing the types are
exactly alined, and so that it will be with-
drawn again befme beginning the restora-
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tion of the type-rings to their normal posi-

tions.
The rock-levers 12Y) ,_-md 131 may, il desuﬁd

be connected by a spring 191, Figs. 4 and ‘_wj
placed infrontof theirfulerums. Thisspring

will assist in drawing the printing-levers to-
gether., Also by leaving some play in the
bearings 1785 this construction permits the
iaten- (*.:111*1510'(., to automatically adjust 1ts
motion to printing hooks of (ifferent thiclks-
1esSSes.

10 obtain a sufficient variation in the an-
plitude of the reciprocatory motion of the
platen-carriage, platen, and boolc-holder,
witheut any material difference in the force
of the impression upon the book and types,
the spring 191 should have a consider .;11)10
length. Iu should also have tensi
to ]101(1 the bearing of said rock
against the bottom of the stud-pin which is
its fulerum, so that in printing upon the
minimum thickness the slackness left in this
bearing 1s vetained wholly upon the upper
side of said stud-pin. The upper end of the
spring 191 might also be attached to a stud
in the front side of the upper part of the
housing 177, but, as I believe myself to be
the fir St in Lhe art to havedevised mechanism
for automatic and sueccessive regulation of
the amplitude of motion in reciprocatory
mechanism for 1 1]111)1‘ b%lllﬂ a platen support-
ing a boolk or parts ‘ hooks of v ery different
hicknesses upon 1?.-_51)@5 1 printing without
materially atffecting the lorce of the impres-
sion, I desire to claim this feature broadly
withoutrestricting myself tothe precise mech-
anism herein deseribed for effecting such

reg ula‘uon

s the drop-slides and the type-rings have
3! pomtne connection, it follows that what re-
stores the drop-slides to normal position will
alsorestore the type-rings tonormal position.
This 1s eilected after the printing is done on
the pass-book by mechanism now to be de-
seribed.

The tmpression upon both book and tape
occurs simultaneously at about the half-revo-
lution of the printing-shaft, and the restora-
tion to normal position is effected during the
few degrees of revolution before the complete
turn 18 cffected and the crank comes to a{ull
stop.

Kxtending toward the [ront from the roclk-
shalt 1662, 1] 1gs. Y and 10, are two stout rocker-
arms 192, hgs. 0, 10, and 13, keyed to the
shaft. These arms are parallel to cach other
both 1n their horizontal and vertical planes.
To thelr front extremities 1s vigidly attached
a horizontal bar 193, which when lifted by the
rocker-arms moves parvallelly to itself under
the rearward projections of the entire range
of drop-siides,1tslowest pos"tion being shown
m full outlme i Ifigs. 10 and 13 and its high-
est position (that at the time it has restored
the drop-slides to mnormal position) being
shown 1n dotted outhinein Ifig. 10. Intaking
the latter on

l -l

-lever up

positionit lifts intonormal positi

on enough |
- printimg-shaft.

the protruding end of

TS pressure swings
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a1l the drop-slides that are not 1 that posi-
tion, no matter what position they may be m
before lifting. I therefore call this Tml the
“lifting-bar” and the rock-shatt L , with
all its appuﬂelmnees the ““lifter.’ Jo the
rock-shatt 166* is rigidly attached a rock-
lever194. “The upper extremity of this rock-
lever is Lareated, and in the furcated end is
pivoted a frietion- :_oﬂei 195, INgs, 9 and 10,
To the cam-shait 165 1s rig ull\f keyed a tap-
pet-arm 1960, which once in every revolution
of the ecam-shatit 165 engages the roller at the
end of the rock-lever, and thus operates the
lifter. "The cam- bhaf_t turns simultancously
with the printing-shatt and makes the same
number of turns.,  Ilence the tappet-arm 196
can be adjusted to begin actuating the hifter
at any desired point of the revolution of the
In use the tappet-arm 1s so
set as to begin the lift a little before the revo-
lation 1s Compleied to complete the ity Just
belore the revolution 18 hinished and to drop
agam toits lowest position at or nearthe time
when the eranlk-shaft 1s locked at the end of
the third turncf the cranik. "Thelifterwhen
released fromits engagement from the tappet-
arm falls by eravity. A bulfer or cushion
198, of felt or other sultable material, under
cach arm 192receivesit and deadens the noise
these arms would otherwise make n falling
upen the bed-plate.

The locking device is shown in plan in Ifig.

0, partly in Llﬂ [, and in detail in Irig. 2. A
]100]~. 199 18 [Ltted 1o swing ecasily on ﬂm crank-
shaft 162 and engage a ]us.; 200, attached to
the outside face of the cam-shaft gear 1067.
The gear 167 1s so adjusted onits %hﬂﬂ before
meﬂ it fast that the hook engages the [ug
1111111(3(11 vtely alter the diseng vwment of ﬂm
rock-lever 19 +irom the tappet-arm 146G, "I'his

- stops the turning of the ¢rank, and, as the

pawl 171, engaging the tecth of the wdie-wheel
168, prevents 1.._110 crank from turning back-

ward, no further motion of the crank 1s pos-
sible in cither direction until the hook 1s re-
leased from its engagement with the lug. "T'he
part of the hook that engages the hw hangs
downward from the shalt J(;.?,, the hook bunw
so poised that it naturally takes this position.

To a small upward pm]edmn 201 from the
top of 1]1(,, hook 199 is attached a rod 202,

1Mgs. 1,2, and 9, which extends toward t]m
fr ont of the 111&@11111@,, protruding a little way
through the glass case (not shown) that in-
closes all the parts except the printing mech-
anism on the left-hand side of the machine.
The protruding end of the rod may be fur-
nished with a push-button. “Ihe operator,

standing or sitting in front of the Lm*hoaul

presses with the ﬂmml) of his left hand upon
- the rod at the instant
he desires to turn the crank for printing.
the top of the hook rear-
ward and the bottom forward in such manner

as to disengage the hoolk from the lug 200, A\
Very s].ig;ht movement of the cr .[_111]\. changes
the position of the lug 200, so that the hook
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and lug will not reéngage till the wheel 167
has completed one revolution. Meanwhile,
the operator having moved his thumb from
the end of the rod 202, the parts are free to
reéngage automatlmllg when the wheel 167
has nmde a complete turn, and thus limit
the number of turns which the erank 170 and
its shaft 162 can make before stopping.

The adding  mechanism by which each
amount printed upon the pass-book and the
tape 1s added to the total amount previously
so printed is mounted on a supporting-hridge
203, Figs. 9 and 10, this bridge being bol‘ted Lo
th_e upper margins of the 1101151113:5 101: herein-
before described. Asthisregisteris adapted
t0 use in other machines, and therefore a
proper subject for a separate application for
Letters Patent, I shall describe it here no
further than 1s necessary to show how it is
combined with other parts of the machine.

Different construetions of adding mechan-
1sm may be used, but it is essentml to my 1n-
vention that, w hatever kind of adding mech-
anism be used: 1t shall Dbe corwlated with
the printing mechanism in such manner as
to add to the total previously deposited only
the amounts printed at any one time, and so
that, while the mechanism that controls the
Sbutlllﬂ of the types may act independently
of the addmﬂ mechanism in order that errors
1n setting may be corrected, the adding mech-
anism muqt depend upon the m echamsm
that sets the types for the control of its ac-
tion. In other words, it must add only when
the printing is done, and must add only the
amounts which the type-wheels are set to
print at the instant the adding mechanism
begins to act.

The general character of this adding mech-
anism is as follows: A set of indicating or
figure wheels 204, mounted on a spindle, &as
shown but not numbered 1n Ifig. 9, is each
fitted to turn easily on said Spmdle and are
driven by a ratchet-and-pawl mechanism, ex-
cept five thinner wheels 205, Fig. 17, which
ar¢ driven by carrying mechanism only.
Kach of the wheels 204, except the units-
wheel, may be also driven by the carrying
mechanism as well as by the ratchet mech-
anism In such manner that when any one of
them makes a complete revolution it will,
during the last thirty-six degrees of such revo-
hlblon,, move the next wheel in order through
thirty-six degrees, or through one-tenth of a
revolution.

1t 1s not necessary for the purposes of this
application to minutely describe this carry-
ing mechanism. Several carrying mechan-
isms exist, each of which will answer the pur-
pose. Allthatwould be needed to adaptsuch
a register to the machine 1 have described
would be to supply mechanism for actuating
the pawl mechanism in proper relation with
the mechanism for sefting the type-rings into
the printing position. The mechanism I em-

ploy for this purpose is a series of rock-levers
and cams, which I will now describe.

L with the lever or

15

The cams are shown at 206, Iigs. 10 and 1.
Supported by bearings in the fr ont and lower
parts of the register housmﬂs is a stout fixed
spindle 207, Ifigs. 4, 10, 185, and 18, to which
are fitted a set of bent rock-levers 208, Kigs.
1,4, 9,10, 13, and 18. The fixed spindle 207
is the fulerum of these levers, each of which
is a lever of the first order. Kach of these
levers has a friction-roller 209, Figs. 4, 10, and
13, at the end of its shorter arm, which roller
bears against the perimeter of the cam which
operates it while it is so operated, and also
when the levers are in the normal position.
(Shown in Figs. 1, 4, 9, and 10.) The longer
arm of each lever terminates 1n a finger 2092,
which in the normal position rests upon the
upper end of the drop-slide correlated with
it, as shown in Ifigs. 1, 4, 9, and 10, and 1n
dotted outline in IKig. 13. By examining
these figures with reference to the normal
jj}osltlon “it will be seen that in this position
the friction-rollers 209 bear against those
parts of the perimeters of the cams which are
concentric with the cam-shafts, these parts
being portions of true circles described from
the center of the cam-shaft 163. The cams
200 are all keyed to the shatt 165 and turn
with 1t when the crank 170 1s turned during
the actof printing, the cam-shaft malking one
turn to each three of the crank, as already
explained. It will also be seen that in the
normal position the rock-levers 208 will re-
main at rest when the drop-slides are oper-
ated to let them fall, and that the motion up-
ward of their longer arms is entirely inde-
pendent of that of the drop-slides. The
longer arm of each of these leversis weighted
in casting, so that it overbalances the weight
of the shorter arm, and when not opposed
either by the correlated cam or by its corre-
lated drop-slide such longer arm falls by
oravity, holding the friction-roller of the
shorter arm against the perimeter of the cam.
When, however, the drop-slide 1s allowed to
remain in its normal position, the corre-
lated rock-lever does not move to operate the
register, no matter how much the cam-shaft
may be turned. Also, when the drop-slide
corresponding with any one of these rock-
levers is, by the operation of its correlated
key-slide, arrested in its fall before 1t has
moved through the entire possible distance
it could fall were it not arrested by the drop-
slide, that is to say, a distance equal to the
total rise of the ten steps on the drop-slide,
the long arm of the rock-lever can fall only
till the end of the finger rests on the top of
the drop-slide. Thus, when the longer arm
is moving downward its motion 1s independ-
ent of its correlated dron-slide, except when
the latter acts as a stop to limit such down-
ward movement; and as the cam operating
this lever to restore it to 1ts normal position
can only lift the longer arm back through the
distance it falls, the drop-slide, without either
any direct or indirect positive connection
cam, yvet limits the motion
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which the cam can impavt to the lever. Thus,
1L the drop-slide falls into the 17 1)051tl()11ﬂl(3
long arm of the leverawill fall a distance cor-
responding to that when the cam-shaft moves
enough to Lot it fall. If the drop-siide fall to

any 0“181 ol the stated positions correspond-
ing to any position of the key-slide, the longer
mm of the lever when the cam is turned will
tall (1l arrested by the drop-slide, and the
cam will move if again to the normal position.

The peripheries of the cams are laid out so

that this rocking or oseillation of all of the
levers is effected in a single revolution of the
cam, and the cams are so set on the shaft that
the lifting of the longer arms of the rock-le-
Versissuceessive, mchbemn completelylifted
to the normal poswum and held there by the
concentric part of the perimeter of the cam
before another is lifted. 1This 11[‘{11153,,, when
a properly-constructed register is emploved,

may be either successive from 1ight to left or

from left to right. It only needs to he sue-
cessive and wmplete for cach one of the le-
vers 1n either direction, in ovder that when
the carrying mechanism acts hetween any two
or more tigure-wheels of the register only one
lever shall e in motion. The cutting of the
cams may be to any outline that will w hen
the crankis turned to its Hmit—three turns—
allow all the cams to act as deseribed, and
will resist the falling of the levers enough to
prevent their §>L11Lmﬂ the tops of the 1110 -
slides with such foree as to cause undue noise

and w ear. ‘I'he drop-slides limit the down-
ward motion of the long arms of the levers:

1)1113 to prevent these arms from moving {00

far upwmd by their own momentum, as t
are not poslbwely connected with the cams,
a stop-bar is emploved, against which they
may abut when they reach the normal posi-
tion, butit has been found preferable to make

the shorter armsof the levers hrine oup agamst
the crank-shaft 162 at the nonnal position,
which eifects the same result. This shaft is,
therefore, a stop-bay for the levers d%l(‘ﬂ,ald&
this function. .
It has been explained that when in the nor-
mal position the type-wheels connected with
the last three dvop-slides on the left side of
the keyboard print asterisks.,  As the rock-
levers actuating the register cannol move
when the drop-slides are in normal position,
nothing 1s added to the previous total by any
1rock- h;vm whose correlated drop-slide is in
the normal position; and hence when aster-
isks are printed by the said type-rings noth-
ing is added to the previous Lmﬂ] bhut when
ﬂle key-slides corresponding with theso three
type-rings are drawn out 8o that their corres-
lated dlop slides fail through a total distance
of ten times the rise of each step onsaid drop-
slides, the type-rings connected with these
drop- 311(1{35 printzeros. Itisnecessary, there-
fore, that nothing be added to the previous
total by reason of these lkey-slides and drop-
slides taking this tenth position. To prevent
such addmon 1t 18 necessary to 1nhibit the

hey

U motion of the rocle-levers correlated witl
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these drop-slides whenever they take such
position. To effect this, there 1s pivoted on
the back side of each of the three left-hand
drop-slide guides a rocking lateh-bar 2171.
Partly shown but not numbered in Iig. 1,
and numbered In Ifies. 4, S, 10, and 14, the
latter being an enlar ned detail in rear eleva-
tion.) These lateh- ])dl‘a play on pivots 212,
Fig. 14, mserted in the rear faces of the dr op-
511:10 o 111(‘@5 59, Near the top of each of these
10(;11111 ¢ lateh-bars s formed, on the side next
the drop-slide, an melined plane 213, and
near the bottom of eachis tormed,on the same
side, another inelined plane 214, "These in-
clined planes both incline toward {he longi-
tudinal axis ‘of the latch-bar. To the rear-
ward pro jecﬁon from the upper part of the
drop-slide 1s attached a double inclined planc
215.  The upper inelined face of the double
inclined plane engages the inclined plane 213
on the lateh-barwhen the drop-slide is in the
highest position, as shown 1n Ifige. 14 on the
arop-slide at the left, and im(*esﬂ} Iatceh-bai
mto a vertical position. When the drop-slide
1s permitted tofall into its lowestposition, the
lower melined faece ol the double inelined
planc 215 engages the inclined face 214 and
forces it into the inclined position, (shown in
Irig. 14 on the drop-slide at the 1; _Ightj) the po-
sitions of these parts being so related to each
other as to produce the ceffect deseribed.
When the lateh-bar 1s 1 the vertical posi-
tion—its normal pesition—It offers no ob-
struction to the action of the corresponding
rock-lever, and the finger 209" on the rock-
lever passes freely down between the drop-
slide guides 535 {1ll 1t rests on the top of the
drop-shide, as previously deseribed, and, as
the double melined plane does not act till the
drop-slide has fallen through a distance equal
to the total rise of nine steps, the position of
the rocking lateh-bar remains - vertical until
the drop- %] ide falls to take the tenth position.
As the first nine 1}05111011% correspond succes-
sively to the nine digits in then order on the
figure-wheels of the register, it follows that
for cach or any of these positions the rock-
levers 208 work freely to operate the regis-
ter, as will soon be deseribed; but when
elther of the three drop-slides corresponding
to the type-wheels that print asterisks drops
mto the tenth position the rocking lateh-har
correlated with 1t assumes the ,1.11(3111.1.(}(1 TOSI-
tion shown at the right in Fig. 14, and the
upper end of the bar 1s by ounht into enEage-
ment with a noteh formed 1n 1]10 fingey “”U‘)"
and 1n this position the COHC%pOHdl]]“ mds.—
lever can move neither up nor down, and

the register 1t is intended to actuate when
moving ireely. s none of the rocl-levers

205 can move when the drop-slides are in nor-
mal position, none of the rock-levers can then
actuate the register, and as the type-wheels
connected with the three drop-slides at the
left of the keyboard in their normal position

lience I_JQGO]_H(}U_1]1.:1-@1_1-0 in moving the partof
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print asterisks, no registering is done when
asterisks only are printed by theimn; and as
in their tenth position the type-wheels con-
nected with these slides print ZEros, NO regis-
tering takes place when onlyzerosare pr 111tcd
and no registering is done by any rock- lever
208 when the type-wheel connected with it
prints either zeros or an asterisk, but each
actuates 1ts corresponding figure-wheel when
the type-wheel connected with 10 prints any

significant figure, and adds the amount,
Whothel umts tens hundreds, or thousands
of cents or of dollcu S—COrY prlIle” with the
figure printed—to the grand total previously
registered.

As the register is not included in the pres-
ent apphcatlon for patent, it only remains to
show the means whereby the rock-levers 208
actuate their respective figure-wheels by their
upward and downward motion. On the rear
side of each of these rock-levers is formed an
extension on which is eut concentrically with
the center of the shaft 207 a segmental gear
217, If1gs. 10 and 13, This gear meshes Tnto
,.:mother segmental gear on a rock-lever 218,
Figs. 10 and 13, carrying a pawl that engages
Lhe teeth of a gear, Vhl(}h in turn meshes
with a pinion I{eyed to the figure-wheel 204
of the register. The teeth of these gears are
so cut as to number and piteh that a move-
mentof any one of therock-levers 208 through
a distance coue&pondmﬂ with the rise of one
step on the drop-slide causesthe pawl to move
the wheel it engages two teeth, and this move-
ment turns the figure-wheel connected with
the wheel moved by the pawl through one-
tenth of 1ts circumference. When the rock-
lever moves a distance corresponding with a
rise of two steps of the drop-slide, it moves
1ts figure-wheel through two- tenths of a revo-
Tlle figures are marked
on the figure-wheels in due order, so that
when any ﬂﬂure wheel has turned th ough its
entire ¢ir eumfelence it brings the figure zero
up toalining-bar, Fig. 18 (Whl@hbﬂt‘ 1s shown
removed from its posmon on. the register,)
and through the carrying 1116(31131115111 pre-
viously referred to, but not flesellbed 1t
moves the wheel representing the next hig her
denomination in the decimal system of 10&1—
tion through one-tenth of a revolution.

The opel"a.tion of the machine is as follows:
T'he receiving-teller takes the pass-book and
money of the deposﬂsm and counts the money,
comparing it with the ticket handed in at the
same time, on which ticket is written the
amount the depositor wishes to place to his
credit. If the amount be found correct as
stated on the ticket, the teller then operates
the keys corresponding with the amount
named and counted, and also the keys corre-
sponding with the number of the depositor’s
book. Nextheplaces the book on the platen,
as hereinbefore described, and slides the
platen into the position for printing. Ilethen

turns the crank on the p1*111t1110-shaft three
times, draws the platen to the front, and,

lastl Y, returns the book to the d(,po&aiwl

17

e
18 thenmadyto recelve another deposit, Wth]l
he records in like manner.

Many of the specific constructions herein
described may be much varied without de-
parting from the spirit of my invention. Any
positive connection that will impart rotary
motion to the rings by the vertical movement
of the drop- Shdes would he the mechanical
equivalent of the said link for the purposes
of moving the type-ring correlated with that
parheular drop-slide. Thc essential feature
of this part of the mechanism is that there
should be a positive connection between the
drop-slide and its correlated type-ring, so that
a longitudinal movement of any one of the
slides shall produce rotary motion of the type-
ring connected with it when the latterisplaced
fmd operated at a lateral distance away from
such drop-slide. Weights, pulleys, and cords
might replace most of the springs.

The crank for operating the 1)1111Li]:1 and
registering mechanism may be placed in any
convement position other than that shown
and deseribed, intermediate gearing or other
mechanism being used to transmit its motion
to the cam-shaft and printing-shaft.

LT'he precise construction of the key-slides
and drop-slides herein deseribed may be
varied to a considerable extent so long as
their functions remain as herein de%embed
Instead of the spiders 54,with friction-rollers
at the extremities, a hollow drum with slots
cut in after the manner of the drum which
supports the type-rings of the printing-head
may be employed, and the outer perimeters
of the rings could then bear upon the interior
of this drum concentrically with the axis of
the printing-head and the type-rings, any
mechanism thus supporting them and leav-

g them free to rotate about such axis being

for the purposes ot this machine, the meehan—-
1cal equivalent of said spiders and friction-
rollers.

What I elaim is—

1. The combination of movable type wheels
or rings, a support therefor a keyboard pro-
vided with stops for key-pawls and ribs for
separating and guiding the key-slides, the
key-slides, one for cach type-wheel, all of
them arranged to act in a single plane, and
each having consecutively arranged keys pro-
vided with tilting key-pawls pwoted to the
key-slides, key- Juttons attached to the key-
pawls, pawl-sp mﬂs ﬂttaehed to the key—
pawls, and springs, 22, attached to the key-
slides and to the Leybomd substantially as
d:lld for the purposes set forth.

The combination with the transversely-
ﬂrooved keyboard and the key-slides having

‘one or more tilting keys pivoted thereto and
springs for 1101(11119 said keysin their normal

orinoperative positionsrelative with said key-
board and key-slides, said keys also having

key-pawls for engaging the front side of the

o1r0o0oves on the ]{eyboard and key-butions at-
tached toshanksorstemsextending upwardly
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fromthe key-pawls, all substantially as herein
deseribed, of a spring attached to each key-
slide and also to said keyhoard Lor restoring
the key-slide and parts supported by 1t to
theirnormalpositions, a ratehet, 20, and pawl,
30, for retaining the key-slide and its attach-
ments in any one of its specific numerical po-
sitions, substantially as and for the purposes
set Torth.

3. The key-slides, each having the general
fG_l_m of a l_eetangular pm*alleleplped with
one side removed, and having tilting key-
pawls pivoted thereto with shanks protruding
through holes in the upper side of the slide,
a tang, 3, extending downward at the front
end with an attachment for a spring, and a
block, 4, of steel or other suitable material
fitted and attached to the rear end, substan-
tially as and for purposes described.

4. In combinationwith the key-slides, each
having key mechanism for stopping and hold-
ing it in a definite position when operated by
its key, stepped drop-slides, 36, each posi-
tively connected with a correlated printing-
ring or type-wheel, for actuating said ring,
and drop-slide guides, 33, each drop-slide
being also correlated with a separate partic-
ular key-slide, and the steps on each of the
drop-slides Dbeing respectively and succes-
sively correlated with the successive definite
nunerical positions of 1ts corresponding key-
slide, and movable type wheels or rings sue-
cessively and respectively correlated with said
drop-slides and key-slides, substantially
and for purposes specified.

5. The combination with each of the key-
slides having key mechanism positively at-
tached thereto and a spring, 22, for restoring
the slide and 1ts attached Kkeys to their first
or normal position, and with the correspondl-
ing drop-slide, the block, 4, the ratchet, 29
on the under side of the bloeh,, 1, the pmv],
30, pivoted to the keyvboard, and the toe, o1
lifting-tappet, 42, substantially as and for the
purposes explained.

5. The combination with a printing-head
composed of a fixed barrel or drum, movable
typerings or wheels having dlmnetll(‘-‘alh -

ranged duphcate types, the combs, 98, for
holdmgih@ type-rings 1n specific lat(,ml 1e-
lation, a reciprocatory boolk-holder on one
side of the head, and aveciprocatory tape-box
containing a concealed tape and tape-feeding
mechanism on the side of the head opposite
that of the book-holder, of mechanism for
bringing any of the types on the type-rings
into position for printing, and mechanism for
Impressing diametrically upon the types in
the position for printing

a book or sheet on
one side and a concealed tape on the other,
substantially as deseribed and for the pur-
poses set [orth.

7. The combination of a fixed, slotted shell,
barrel, or drum, 69, type-rings having inter-

nal teeth fitted to slide and revolve upon the
periphery of said shell, barrel, or drum,
shafts, 62, pinions, 05, spur-gears, 60,

fixed

- up on the type-rings of the print
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spiders, 54, and their {riction-rvollers, dead-
spindle, 52, and its supports, internally-
toothed wheels or rings, 48, {itted to bear and
revolve upon said Lriction-rollers, drop-slides,
drop-slide guides, and a positive connection
between each drop-slide and its correlated
type-ring, 483, substantially as and for pur-
poses specified.

8. In a printing-head, having type-rings
with duplicate types placed diametrically for
printing thercwith on opposite stdes, the ad-
justable rings for printing dates ‘md other
matter, said rings being immternally notehed
as deseribed, the (301111)111&&0]1 therewith of
said adjustable rings, a barrel or dirum hav-
ing apertures through its wall or shell under
sald rings, and cux \*ed springs attached tothe
interior of the shell or barrel and having bits
fitted through said apertures for cngaging
the notches in said adjustable date-rings for
holdingtypesonsaid date-rings in fixed aline-
ment with the lines of the printing positions
of typesof the ringshaving the diametrically-
arranged duplicate types, substantially as
and for the purposes specified.

9. The combination with the drop-slides, of
the lifter, 192, 193, 194, the rotating tappet-
arm, 196, the cam-shaft, 163, spur-wheel, 1067,
crank-shaft, 162, and the pinton, 1066, sub-
stantially as described and for the purposes
set Torth.

10, Im a bookkeeping-machine, the tape-
box constructed substantially as herein de-
seribed, consisting of a movable hox and 1ts
cover, a lock for holding thecover to the box,
a feed roll or spool, a take-up roll or spool, a
ratehet-and-pawl mechanism for actuating
the take-up roll or spool, a printing-roll piv-
oted to the box, and a tension mechanism,
substantially as and for the purposessetforth.

11. In a bookkeeping-machine, the combi-
nation of the shding platen, the carriage for
supporting the platen, the guide for regulat-
ing the lateral position of the bool while print-
ing it, and a book-holder, substantially as de-
seribed and for the purpose set forth.

12. The combination with the drop-siides,
36, of the lifter, 192, 193, 194, the rvotating
tappet-arm, 196, the cam-shaft, 163, and spur-
oear, 167, and the friction-roller, 195 substan-
Ufﬂly as and for the purpose du%rf '1bhed

13. The combination with the carr 1.;1{1(3 the
platen and the printing-head, of an ki
mechanism consisting of supports attached to
the platen, rock-levers pivoted to the sup-
ports, ink-volls pivoted to the rock-levers,
spring-dogs pivoted to the said rock-levers,
and springs for pressing the imk-rolls toward
and upon the types to be inked, substantially
as and for the purposes specified.

14. A combination of mechanisy

ing-head the
types representing amounts on that side of
the printing-head that prints the pass-bool,
and for simultancously setting up like types
on the opposite side of said head on the same
rings, mechanism for setting up on the side

ng

n for selting
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of the head opposite that for printing the
book the number of the book upon which
such amount 1s to be printed, a movable
platen.for supporting the book to be printed
and presenting it to the types so set up, a
movable tape-box on the side opposite the
platen for holding and presenting a concealed
tape to the types on that side of the printing-
head, adding mechanism forsuccessively add-
ing to the previous totals the amounts so
printed on the pass-book and the concealed
tape, mechanism for moving and operating
the platen and the tape-box, and mechanism
for moving the register, substantially as and
for the purposes set forth.

15. The combination of an adding mechan-
ism having number-wheels actuated by ratch-
ets and 1*oclcing levers each of which has a
pawl at one end and a toothed sector at the
other, a second set of rock-levers, 208, having
also toothed sectors with teeth meshed in the
teeth of the sectors on the rocking levers of

said adding mechanism, a dead-spindle form-

ing a fulerum for the rock-levers, 208, a cam-
shatt, 163, cams, 206, drop-slides, 36, and the
crank-shaft and stop-bar, 162, for limiting
the upward movements of the longer arms of
sald rock-levers, 203, substa,ntmlly as and for
purposes set forth.

16. The combination of the rock-levers, 208,
provided, at the front ends of their longer
arms, with fingers, 209%, and provided, at the
rear ends of their shorter arms, with friction-
rollers and toothed sectors, a dead-spindle
forming a fulerum for said rock-levers, adding
mechanism connected with said toothed sec-
tors for imparting motion to the number-
wheels of the adding mechanism, a cam-shaft
and series of cams attached to sald cam-shaft
for actuating said rock-levers in one direc-
tion, a stop-bar for limiting the motion of the
rock-levers in the direction wherein they are
actuated by the cams, and mechanism for ro-
tating saild cam-shafts, substantially as and
for the purposes desc1*1bed

17. The combination of one or more print-
ing rings or wheels, each having types for
printing significant figures, zero, and an ar-
bitrary character, mechanism for bringing
the zero types 111‘50 printing position, adduw
mechanism, correlated with the said pr 111‘5
ing mechanism for adding to a previous total
the amounts represented by the types of sig-
nificant figures placed in printing position,
and mechanism for automatically preventing
the operation of the adding mechanism cor-
related with said printing rings or wheels
whenever the zero characters thereon are
moved into the printing position, substan-
tially as deseribed, and for the purpose set
forth.

18. In combination with a series of type-
rings for printing

engraved thereon types for the nine digits
and the zero character, and in some of which
the zero type follows the *“ 977 type in regular
sequence of arrangement, one or more type-

rings in which a

fioures, each of which has |
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type of arbitrary form fol-
lows the 97 type in regular sucecession of
arrangement, while the zero type precedes
the ‘17 type in the order of arrangement,
and mechanism for bringing the zero types
into position for printing substantially as
and for the purpose set forth.

19. In combination with the printing-head
and type-rings, key mechanism, drop-slide
mechanism, and mechanism for converting

the reciprocating motion of the drop-slides

into rotary motion of the type-rings, the
notches, 188, 1 the type-rings and the
straight-edged alining-plate, 169 substan-
tially as and for the purpose set forth.

20, The combination with the printing-
head and type-rings, the key mechanism,
drop-slide mechanism, mechanism for con-
verting the reciprocating motion of the drop-
slides into rotary motion of the type-rings,
notches, 188, in the type-rings, and straight-
edged alining - plate, 139, of mechanism for
moving said alining-plate into and out of
sald notches, substantially as specified.

21. The combination of the alining-plate
and the specific mechanism for moving it
herein deseribed, consisting of the box, 1892,
the eccentrie, rod, 190, and the eccentrie,

75

30

0O

180, on the printing-shaft, substantially as

specified.

22. In a bookkeeping-machine, the com-
bination with rings or wheels having types
thereon for printing, horizontally-movable
key - slides, vertically and automatically
movable drop-slides positively connected
with the type rings or wheels, and tilting
keys attached tothe key-slides for operating
sald key-slides, of key-buttons attached to
and forming part of said keys, each button
having an 111011116(1 facet presented to the
rear’ for application of the operator’s fingers,
substantially as and for the purposes set
forth.

28. In a bookkeeping-machine, the combi-
nation with rings or wheels having types
thereon for printing, horizontally-movable
key-slides, vertically and automatically mov-
able drop-slides positively connected with the
typeringsor wheels, and tilting keys attached
to the key-shides for operating said key-slides,
of key-buttons attached to the keys as partof
sald keys, each key-button having two in-
clined facets one presented to the f1 ont with
a figcure or character indicated upon it and
one pres‘ented to the rear for application of
operator’s fingers, substantially as and for
the purpose set forth.

24. The combination of the slotted shell of
the printing-head, movable and internally-
toothed type rings or wheels fitted to said
head, drop-slides, drop-slide guides, inter-
nally-toothed gears positively connected with
sald drop-slides, shafts provided with pinions
meshed with the teeth of said internally-
toothed gear and provided at their opposite
ends with spur-gears meshed with the inter-
nal teeth of said type-rings, fixed bearings
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for the ends of said shafts, and the lifters,
marked for imdicating to the operator the
positions of the type- ~wheels and attached to
sald drop-slides for separately and independ-
ently restoring to zero position, before the act
of printing, any type ringsorwheels that may
have been wrongly set by inadvertency of
the operator, substantially as and for the
purposes described.

b. 'T'he combination of the slotted shell of
the printing-head, movable and internally-
toothed type rings or wheels fitted to said
head, drop-slides, drop-slide guides, infer-
11&11)f-t00t]10d cearspositively connected with
sald drop-sli de% shafts provided with pinions
meshed ith the teeth of said mnternally-
toothed gears and provided at their opposite
ends with spur-gears meshed with the inter-
nal teeth of said type-rings, fixed bearings for
the ends of said shafts, and lifters attached
to said drop-shidesfor separately restoring to
ze10 position, before the act of printing, any
type rings or wheels that may have been
wrongly set by inadvertency of the operator,
substantially as and for the purposes de-
scribed.,

26. The combmation of a tape-box, a
platen, a book-holder, a main driving-shaft,
printing, adding and restoring mechanisms
connected with said main shaft, housings sup-
porting said shafts and printing, adding, and
restoring mechanisms, a toothed idle-wheel,
163, and a pawl, 171, pivoted to the housing in
relation with the toothed idle-wheel and pre-
venting retrograde movement of said main
driving-shaft and mechanismn therewith con-
nected, substantially as and for purposes de-
scribed.

27. The combination of a veciprocatory
tape-box forcontaining and concealing a tape,
movable type-wheels or type-rings {for print-
ing said tape, and means for moving said
tape-box toward and away from and impress-
g said tape upon the types of said type
rings or wheels, and a second reciprocatory
printing mechanism having a holder for gag-
ing andretaining an inserted bhook orsheetin
positions for producing on said book impres-
sions 1n successive lines each like an impres-
sion printed during the same operation of the
machine on the tape, substantially as herein
deseribed and for purposes set forth.

28. The combination with the reciprocatory
tape-box having mechanism for feeding a
tape and mechanism for printing amounts on
sald tape, of a separate reciprocatory print-
ing mechanism provided with a holder for
receiving, gaging, and retaining books or
sheets separately and successively inserted
for printing amounts in successive lines
thereon, each of said amounts respectively
CO]lBSpODle” to the amounts printed in the

same operation of the machine on the tape,

and adding mechanism for adding each
amount so printed to a previously-registered

total at each printing of the tape and inserted |
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| book or sheet, substantially as herein de-

scribed and for the purposes set forth.

29. In combination with the hand-crank
shalt, and the system of gearing for op-
erating the printing, registering and re-
storing mechanism, a lug, 200, on the cam-
shalt gear and the automatic gravity locking-
hook stop, 199, and rod pivoted to it and ex-
tending toward the front for manually un-
locking the mechanism for printing and add-
1ing, substantially as and for the purposes
described.

30. Thecombinationof type wheelsorrings
engraved with the nine digits and an arbi-
trary character and with 1,]10 zero character,

adding mechanism, rock-levers for operating

said adding mechanism, said rock-levers hav-
ing thereon double inclined planes, 215, and
being correlated with said printing rings or
wheels, guides for said drop-slides, and rock-
Ing Luch- bars pivoted to said guides for in-
hibiting the action of said 10(3]1-1(3\"'61_5 when
the zero types on said rings or wheels are
brought into position for printing, substan-
tmlb as and for the purposes described.

51. In a bookkeeping - machine wherein
books or books opened at any particular page
are separately and successively placed in and
taken out of the machine for printing, as de-
scribed, the combination of a printing-head,
movable ranks of type supported on said
head, means for moving said ranks of type
Into positions for printing and for setting up
matter to be printed, a book-holder or boolk-
support in relation with the printing-head
for recerving, holding and alining books to
be successively printed, reciprocatory mech-
anism positively connected with said bool
holder or support for pressing the page, leaf,
or sheet to be printed upon, and taking it off
from, the faces of said types, and automatic
mechanism for materially and direetly vary-
g the amplitude of the motion of said re-
ciprocatory mechanism, in accordance with
the variation of thickness of the boolk or the
part thereof upon which the impression is
made, without material alteration of pressure
upon the type, substantially as deseribed and
for purposes specified.

52, The combination of the printing-head
:5111)13011111ﬂ movable type rings or “heﬁls the
rec. procaton* platen and b()OL holder, the
rock-lever, 129, fitted to have some pla) on
1ts bearing, 178, the rock-lever, 151, and the
spring, 191, attached to and conneecting said
rock-lever to the other rock-lever which ae-
tuates the tape-box said spring being also at-
tached to both said rock-levers near thelr ful-
crums substantially as and for the purposes
specified.

05. The combination of the key-slides, key-
paw Ls the key-pawl pivots, :1, ]1.:,1,\*111 an

casy it in the lateral walls of said ]{ey-slides,
the keyboard, 14, and the rib-bars, 20, fast to
sald keyboard for retaining said pivots in the
key-slides when the said shdee are

11 their
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working position substantially as deseribed,
and for the purpose set forth.

o4. 'he combination with the Le) -slides
having tangs, 38, the keyboard, having the
transverse 1'11) 16 and the 1ib- bars, O, at-
tached to the I{eyboard of plates "7'1 fas-
tened to said rib-bars, and springs, 22, at-
tached to sald ribs, 16, on the keyboard, and
to the tangs on the key-slides for holding said
key-slides in working position substantially
as aescribed.

5o, L'he combination with the printing-head
and the three groups of movable type wheels
or rings supported side by side thereon—one
group for prinfting numbers of books, asecond
group for printing amounts received or paid
out, and a third group for printing dates and
other inseriptions—of a reciprocatory book-
holder arranged on one side of said head for
recelving, retaining, and superimposing a
book over the second and third of said groups,
and a reciprocatory tape-box on the opposite
side of said head for superimposing a con-
tained tape over the said first and second
groups of type wheels or rings and for print-
ing on said tape only the amounts deposited
and book-numbers during the printing upon
the book of dates and other inscriptions to-
gether with amounts deposited substantially
as and tor purposes herein set forth.

00. Thecombination with the printing-head
having the slotted shell, 69, supporting inter-
nally-toothed movable type-rings, and the
dead-spindle which supports said head, of the
drop -slides and the drop-slide guides, the
four-armed spiders fast on said dead-spindle,
each having friction-rollers on the armswhose
radial axes are one hundred and twenty de-
grees apart and a bearing for a laterally-ex-
tending shaft in the other arm, the laterally-
extending shafts, 62, each having at one end
a pinion, 65, and at the other end a spur-
wheel, 66, the teeth of which project through
one of the slots in said slotted shell and there
mesh with the internal teeth of a superim-
posed type-ring, and the internally-toothed
gears, 49, supported by and working upon
sald friction-rollers, each meshing with one

- of said pinions and having a positive connec-
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tion with a correlated drop-slide for trans-
mitting the vertical rectilinear motion of the
drop-slides to the type-rings and converting
such vertical motion into a greater rotary mo-
tion 1n said type-rings, substantially as and
for purposes described. -

87. In a bookkeeping-machine the combi-
nation with the printing-head, type-wheels or
type-rings fitted upon and supported by said
head, the movable platen for supporting and
holding a book to be printed on one side of said
head, the carriage which supports said platen
and the mechanism for printing a tape on the
side of the head opposite that on which the
book is printed, of inking-rollers for inking
rows ol type diametrically oppositeeachother,
supports attached to said platen, spring rock-

er-arms pivoted to said supports, the ink-rolls

being pivoted to and supported by said rock-

er-arms on opposite sides of said head, and
nmechanism for preventing the inking of the
types during the movement of the platen
which withdraws the book from under the
printing-head, substantially as and for the
purposes specified.

33, In a bookkeeping-mnachine and cash-
register the combination with the printing-
head and type wheels or rings supported
thereby, of the movable platen, a reciproca-
tory support for said platen on which it is
fitted to slide horizontally, upright supports
attached to the platen, spring rocker-arms
pivoted to said upright supports, ink-rollers
pivoted to and supported by said rocker-arms
and the spring-dogs one pivoted to the front
end of each pairof said rock-levers for engag-
ing the margin of the head during the for-
ward movement of the platen and preventing
the ink-rollers from coming in contact with
the type during said forward movementsu b-
stantially as and for the purposes set forth.

39. In a bookkeeping-machine the combi-
nationwith a printing-head and movable type-
rings supported on said printing-head, of ink-
ing-rolls on opposite sides of said head, rock-
levers to the ends of the longer arms of which
sald inking-rolls are pivoted,amovable platen
having uprights attached to 1t provided with
bearings for the said rock-levers, springs, one
of which 18 attached to each pair of rock-le-
vers and one of its upright supports for rock-
ing theleverstowardsald type wheelsorrings,
and adjustable screw-stops for limiting the
motion of said rocker-armsin the direction of
the type wheels or rings, substantially as and
for the purposes described. |

40. Inamachine for keeping books the com-
bination of movable type wheels or rings, a
reciprocatory carriage having intermittent
motion 1n a vertical plane, a reciprocatory
platen supported by said carriage and adapted
to move in a horizontal plane relatively with
the motion of said carriage and independently
of the operation ot all other parts of the ma-
chine for bringing the platen into position for
receiving the booL 10 be printed and subse-
quently carrying said book into the position
for printing, mechanism for holding said
plateninrelationwith saidearriage,and mech-
anism for firstmoving the carriage and platen
simultaneously toward the type wheels or
rings for making the imprint upon the hook,
and afterward moving it away from said type
wheels or rings after printing, substantially
as and for the purposes described.

41. In a bookkeeping-machine, the combi-
nation with type wheels or rings and a platen
for supporting the book to be printed, of a
book-holder attached to the platen for hold-
mg the book firmly upon said platen, a lon-
gitudinal guide also attached to said platen
for aiding the lateral alinement of the book,
and mechamsm for moving the platen, its
attached book holder and ﬂmde st toward
and then away from said type wheels or rings,
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substantially as and for the purpose speci-
fied.

42, The combination with the type wheels
or rings, and with the body of the tape-box
cast open at the top, having the transverse
oroove,140, and containing a tape, tape-teed-
ing mechanism, and mechanism for p‘rilltinﬂ‘
said tape upon said type wheels or rings, of
a detachable cover, 130, fitted to the top of

saidl body and hm*mﬁ its vear margin fitted
into said groove,an eyobolt 142,in the front of
the botton oL said bodyandex Lendmﬂ through
the front margin of the cover, and a padloc,h
whose hasp is fitted into the eye of said eye-
bolt, substantially as and for the purposcs
bl‘)OClﬁOd
3. The combination with the type wheels
Or 1*111g%, of a reciprocating tape-hox having
slots, 150 and 151, formed 1n 1ts sides,a talke-up
spool and a let-off spool whose spindles are
fitted in said slots, tape-feed mechanism for
transferring the tape from the let-off spool to
the talke-up spool, and the ¥V-shaped friction-
tension attached to the inside of one of the
walls of the tape-box in relation with one or
other of the slots, 150, and in relation with
one of the heads of the let-oil spool, substan-
tially as described and for the purposes specit-
f1ed.
44,

The combination, in a machine {for

keeping books, with a printing-head support- |

570,620

ing types for printing, a reciprocatory platen
provided with mechanism for successively
receiving, retaining and alining separately-
inserted books or sheets to be printed, and
with a tape-box containing a concealed tape
and feed nicchianism whereby the said tape
is presented also to the types of the printing-
head for printing substantially as herein
described, of rock-levers, 129 and 151, having
their shorter arms hifure ated, the upnﬂm
support, 177, provided with b(,dl nges for said
rock-levers, the ad justable stud-bearings, 156
and 187, itted to be clamped in the bilur-

cated 011(15 ol said arms, 151 and 129, the tog-
ole-links, 182 and 183, each fitted at one end
f0 one of the said stud-beari ings, the link, 154,
pivoted to the joint of said toggle links and
having the other end pivoted to said upright,
the link, 181, pivoted at onc end to the joint
of said toggle-links and at the other end
pivoted to the crank-pin of the eceentrie, 150,
the eccentrie, 180, fast on the shaft, 165, the
shaft, 165, ]mwnﬂ ])eal ingsin sald upright and
n the houe.mﬂs 101 .?111(1 mechanism 101 driv-
g said .shait .sul)shmimlh* as and for the
purposes set forth,

LEICKESTETL

ALLIEN.
\V.itn_esses : -

HENRY I'. BROWN,

I'REDK. HAYNES,
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