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UNITED STATES PATENT OFFICE.

CHARLES J. FAUVEL AND NORMAN COLLINS, OF LONDON, ENGLAND, ARS-
SIGNORS TO THE EMPIRE CASH REGISTER, LIMITED, OF SAME PLACE.,

CASH-REGISTER.

SPECIFICATION forming part of Letters Patent No. 627,403, dated Juie 20, 1899.
Application filed May 2, 1898, Serial No, 679,489, (No model)

To all whom it may conceri:

Be it known that we, CHARLES JAMES FAU-
vEL and NORMAN COLLINS, engineers, resid-
ing at Broad Street House, Old Broad street,

in the city of London, England, haveinvented |

new and useful Improvements in Cash-Regis-
ters, of which the following is a specification,
and for which a patent has been applied for
in Great Britain, dated October 30, 1897, No.
25,241. | | |

This invention relates toimproved appara-
tus for registering cash receipts, and has for

its object to simplify the construction, lessen

the cost, and improve the efficiency of the ap-
paratus as compared with other apparatus of

the kind heretofore in use. .
The improvements relate, first, to key-op-

erated registering mechanisms, wherein the
mechanism for recording sums of money of
any one denomination of coin is actuated
through the medium of a set of keys and of a
barrel which always makes a single complete

revolution for each such sum of money regis-

tered, whatever may be the amount of that
sum, there being as many drums and sets ot
keys as there are denominations of coins to

be recorded—that is to say, for the English
monetary system (to which this description
particularly applies) there would be three.

such sets, corresponding, respectively, to
pence, shillings, and sovereigns, or half-sov-

. ereigns sterling, while for other monetary
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systems the construction would be modified
accordingly; secondly, to means of coupling
the keys, (appertaining to different sets ot
registering mechanisms for recording the re-
ceipt of a sum of money made up ot amounts
of different denominations,) which may be
simultaneously depressed for the purpose ot
recording such sum, so that the simultaneous
partial depression of two or more keys apper-
taining to different sets will be completed In
respect of all those keys by the continued
pressure of the finger on one only of those
keys, and the correct registration of the whole

sum will be effected, notwithstanding that the

pressure on one or more of the keys is relaxed
before complete depression; thirdly, to im-
proved means whereby to prevent the return
of a key after partial and before complete de-
pression, and likewise the re-depression of a

1

key before it has completely returned to nor-
mal position, and, fourthly, to the means of
actuating any one registering mechanism for

the purpose of recording the receipt of half- 55

units—say half-pennies, for example—inde-
pendently of the barrel and keys by which the
same registering mechanism is operated for
recording the receipt of whole units..

~ Reference is to be had to the accompanying 60
drawings, forming part of this specification,

wherein— R _
Figure 1isa plan of the machine for record- -
ing the receipt of sums of money in terms of

““nence,” ‘“shillings,” and ** pounds sterling,” 05

the case being omitted and parts of the ma-
chine being broken away. Iigs.2 and 3 are
opposite end elevations, partly in section, of
the mechanism for recording sums of the

nence denomination, Fig. 3showingthe mech- yc

anism for independently recording half-pen-
nies. -

The same letters of reference indicate the
same parts in all the figures. | 3

The cash-register comprises three sets of 75

key-levers D S L, respectively appertaining
to registering mechahisms for recording the

‘receipt of sums of the ‘“pence,” ‘‘shillings,”

and ‘“‘pounds” denominations. These sev-

eral key mechanisms being similar in con- do

struetion, although different in respect of the

‘number of keys, it will be sufficient to de-.

scribeoneof them. We will therefore describe
the pence set. | .

~ All the keys a of the set are carried by le- 83
vers ¢, pivoted about a common axis b, and
each key-lever is adapted when depressed to
oscillate a quadrant-rack ¢, which is actuated

through the medium of a oravity or spring-
depressed bar d, normally resting across all go

the key-levers and carried by arms pivoted

| on the key-axis b, with which the quadrant

moves as one. The quadrant-rack ¢ 18 1n
oear with a pinion ¢ on the axis ¢’ of aspring-

barrel ¢, so that by the depression of any one 93
"I of the keys « the spring f will be wound up

to the extent of one turn, the revolution ot
the barrel being prevented by a detent /, car-

ried by alever A/, pivoted at /* and engaging
with a stop-pin 7° on the barrel. The com- 100

plete depression of a key effects the with-
drawal of this detent through the agency of

>
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a slotted cam-plate ¢ in one with the adjacent | drawn, so that when the pin-barrel is permit-

arm d', carrying the weight-bar d and acting
by its oblique portion 7' on a stud A* on lever
I'. The keys, which are arranged in two
tiers, have a constant angunlar movement, the
levers pertaining to the two tiers being suit-
ably shaped as regards their forward mem-
bers, so that alternate keys will be respec-
tively in the upper and lower tiers, while
their rearward members lie all in one plane,

‘8o that they all act with equal effect on the

mechanism. The barrel-axle ¢ winds up the
spring f through the medium of a pawl f7,
mounted on an arm fast on the axis, the pawl
engaging with a ratchet-tooth /2 on wheel /2,
loose on the axis, to which wheel the one end
of the spring is connected, the other end be-
ing connected to the barrel ¢. |

f* is a spring - detent engaging with a
ratchet-tooth 7° to prevent the unwinding of
the spring on the return of the quadrant-
rack c.

The barrel ¢ is provided with peripheral
pins ¢', respectively adapted to be engaged
by the several key-levers, as hereinafter de-
scribed, and spaced at equal angular dis-
tances apart around the circumference of the
barrel, so that when the detent /i is withdrawn
by the depression of a key the rotation of the
barrel by the spring will be permitted and
the barrel will be rotated until the pin ¢/,
which corresponds to that key, meets a stop
¢* in connection with the key-lever, which has
been presented in the path of the pin ¢ by
the depression of the key, the extent to which
the barrel thus rotates being proportional to
the value of the sum represented by each par-
ticular key and the completion of a revolu-

‘tion by the barrel being deferred until the
rise of the key to normal position.

Hach stop
g° is carried by a pair of plates ¢ pivoted
about the key-lever axis 0, and is pressed up-
ward by a spring ¢* and depressed by the en-
gagement of the key-lever ¢’ with a pin ¢5, so
that the stop ¢g* will have a less angular move-
ment than the key-lever, and will conse-

quently remain in the path of the pin ¢', and

thus retain the barrel until the key-lever o
strikes the pin ¢° which occurs when the key
has almost completed its return to normal

~ position.

oF

6o

- The numerator for indicating the total
amount of the different sums represented
by the successive depressions of the keys is
omitted in IFig. 1 in respect of the pence set,
but is shown in end view at 7 in Figs. 2 and
s and In plan in respect of the pounds set
in FFig. 1. Its main axis 7" is mounted in a
frame k£, moving as one with the detent-lever
h' about the axis %% so as to be brought by
the depression of any one of the keys into
such position that a toothed wheel 52 in one

with the units-wheel of the numerator will be

thrown (through the medium of an interme-
diate wheel 7°) into gear with awheel 7*in one
with the pin-barrel g, these wheels coming
into gear just before the detent 5 is with-

ted to partially rotate to an extent propor-
tional to the value represented by the key
which has been depressed the units-wheel of
the numerator will berotated to a correspond-
ing extent. When the key which has been
depressed has almost completely risen to its
normal position, the pin ¢’ on the barrel es-
capes trom the stop ¢° pertaining to the key-
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lever and the barrel ¢ is permitted to perform

the deferred portion of one complete revolu-
tion, this portion of its motion being idle or
having no effect on the registering mechan-
1smm. The barrel is arrested on completing
1ts revolution by the reéngagementof the de-
tent A with the stop-pin /3. The numerator
may be of any suitable construction.
Means of preventing more than one key of
each set being depressed at one time should
be provided, such means consisting of a row
of laterally-movable distance-pieces of steel,
preferably in the form of balls [ or of rollers
or diskscontained in a tubular race or casing
m, extending transversely across the key-le-
vers, theraceorcasing m being notched across
to give passage to the key-levers, sothat each
lever when depressed must pass between two
adjacent balls /, the race or casing being of
such length that when a key thus depressed
passes between two adjacent balls the re-
mainder of the balls will be thereby pressed
tightly together in the race, so as to obstruect
the depression of any other key of the set,
there being only so much total clearance be-
tween the balls as to give passage to one le-
ver at a time. In Fig. 1 the balls pertaining
to the set of levers D are supposed to have
been pushed to right and left by the key

marked 6, so that when that key was de-

pressed the balls being thus locked immov-
ably in the race or casing m would have pre-

SO
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vented the concurrentdepression of any other .

key of the set D. It will be evident that the
laterally-movable distance-pieces may have a
sliding instead of a rolling motion of displace-
ment, in which case they would be of sub-
stantially hemispherical or equivalent form,
with the convex side presented to the key-
levers. o |
The return of the key-levers ¢’ to normal
position is effected by the pressure of a cross-
bar n, carried by arms 7', pivoted on the key-
lever axis b, this bar being continuwous across
the three sets of keys D S L, corresponding
to pence, shillings, and pounds, so as to be
raised by the depression of any one of them.
T'o the bar » is hinged a locking-bar o, also
common to the keys of the three sets D S L,
this bar being adapted to engage the tail end
or ends of any key lever or levers of which
the key or keys may be depressed, so that

should two or more keys (one of each set) be

depressed simultaneously to a partial extent
the completion of the depression of any one
key will, through the agency of this locking-
bar, cause the completion of the movement

- of the other key or keys, and thus insure the
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correct registration of a sum made
amounts of different denominations.
locking-bar o is a hinged flap, and in the nor-
mal position of the key-levers (shown in FKig.
2) it is held out of engagement with their tail
ends by an arm terminating in a friction-
roller o, abutting against a shoulder »' of a
stationary guide-cam p. The portion p?p° of
the cam p is struck from the key-lever axis

o b at such a radius as to cause (by contact of

roller o/ therewith) the locking-bar o to en-
oage with the key-lever of one set (or with
the levers of different sets that may happen
to0 be simultaneously operated) and to remaln

15 in engagement therewith throughout their

20 complete stroke of any

25

30 the rack by a spring

~

40 to the spindle 7°

45 of wheel

so other key of the pence set D.

stroke, the transition from the locked to the
unlocked position, and vice versa, being per-
mitted by the depth of the noteh pt. The
locking-bar o also serves to prevent an in-
key-lever in either di-
rection. For this purpose a non-return pawl
g is pivoted ona bracket ¢', mounted on cross-
bar n, and is adapted to engage with a sta-
tionary rack r, Figs. 1 and 3, both on the up
and down strokes, so as to prevent retrograde
motion of the barn (and therefore of the lock-
ing-bar o and of any key lever or levers en-
saged therewith) before the completion of the
stroke. The pawlis held In engagement with
¢?, the transition of the
pawl from the one to the other inclination (ac-
cording to the direction of motion asindicated
in dotted lines in Fig. 3) being permitted only
at the ends of the rack 7.

To the set of keys D, appertaining to sums
of the pence denomination, is added a key
¢ for recording half-pennies or semi-units on
the register. The lever s’ of the keys has an
arm s2 coupled by link ¢* to a lever t, pivoted
of the wheel 7%, before re-
ferred to, the lever ¢ carrylnga pawl ?', gear-
ing directly with a ratchet-wheel #?, fast on
axis 7%, so as to propel the units-wheel of the
numerator forward to the extent of one tooth
#2, which corresponds 10 half a unit
for each depression of the key s, whose lever,
although subject to the locking-bar mechan-

ism, is not subject to the control of the balls/,

so that it may be depressed along with any
In Fig. 3 the
half-penny key s and the one-penny key are
supposed to have been thus depressed simul-
taneously for the purpose of recording the
receipt of the sum of one and one-half pence,

cc the effect belng that while the units-wheel of

‘he numerator is moved forward the distance
of a unit, through the medium of the spring-
barrel g, during the depression of the one-
penny key a, the pawl ¢ will be moved back

60 over the teeth of the ratchet-wheel 2 during

the depression of the key s, and when said
key is allowed torise the pawl and ratchet ¢’ £°
will propel the units-wheel forward to the ex-

tent of an additional half-unit.  From this it
65 may be seen thal the semi-units key s may
be moved to operate the register when the

up of |

| oted to the bar u,

| oted and spring-pressed and

bination with a set
register the receipt of

registering mechanism is in either of its two
positions with regard to the barrel g. |
Each set of key-levers D S L 1s provided
with a set of tablets bearing numerals corre-
sponding to the respective values of the keys
to which they respectively correspond, the
tablet corresponding to any one key being
raised into view, as usual, by the act O0f de-
pressing that key to indicate to the customer

%

70

75

the value of the key which has been depressed. .

Referring again to the set of keys D, each
tablet u is carried by a vertical stem ', slid-
ing in guides u* u°, the tablets when 1in the
lowered position being concealed by the cas-
ing of the machine, (not shown,) provided
with a window, at
sponding to any key that may be depressed 1s
exhibited. Forthispurposethestem 1 of each
tablet rests upon its corresponding key-lever
+' or on a shoulder-stop attached to the stem,
the correct relation of the two lon gitudinally
of the machine being maintained by vertical
ouide-bars of a frame a?, between which the
key-levers work. 'The tablet or tablets raised
by the depression of any one or more keys
will be maintained in the raised and visible
position until
ceived by a detent-bar v, common to all the
tablets of all the sets, which is adapted to
engage under a shoulder w4 on the stem u,
the bar v being pivoted on end gudgeons and
provided with a lever-arm v', connected by a
link 22 with a lever 23, pivoted to the frame
and projecting in the path of a finger vt, piv-
50 that the lever v* will be
and disengage the de-

raised by the finger v*
tent-bar v from the

tablet or tablets that may have been raised
at the previous operation of the machine,
this action taking place early in the stroke
when next a key in any one of the sets of
keys is depressed.
the ends of the
lever 2% and finger v* being beveled, the lat-
ter will pass the former freely on the down-
stroke in readiness to act on 1t again at the

next depression of a key. |

which the tablet corre-

30

9c

the registration of the sum re-

95

100

stem or stems of any

105

The finger »* being piv-

110

Having now particularly described and as-

certained the nature of thisinvention and 1n
what manner the same is to be performed,
we declare that what we claim is—

"1 1In a cash-registering machine, the com-
of keys appropriated to

denomination, of a spring- actunated barrel
having peripheral studs set at-angular dis-
tances from the zero-point,pmportional to
the values represented by the keys to which
they respectively correspond, mechanism
whereby the winding up of the spring to a
constant extent and the release of the barrel
from the zero position are effected by the de-
pression of any one
being adapted when depressed, to engage
with its corresponding stud, and arrest the

| barrel atter a partial revolution correspond-

sums of a particular
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key of the set, each key
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ing in extent to the value
substantially as and for the purpose specified.

2. In a cash-registering machine, the com-
bination, with a set of keys appropriated to
register the receipt of sums of 3 particular de-
nomination; of a spring-actnated barrel hav-
ing peripheral studs set at angular distances

from the zero-point, proportional to the values

represented by the keys to which they respec-
tively correspond, mechanism whereby the
winding up of thespring to a constant extent
and the release of the barrel from the zero
posttion are effected by the depression of any
one key of the set, each key being adapted
When depressed, to engage with its corre-
sponding stud and arrest the barrel after a
partial revolution corresponding in extent to
the value of the key depressed,mechanism ac-
tuated by the depression of any one key of the

setwhereby during such partial revolation of

the barrel, registering mechanism is brought
Into gear with the barrel so as to be actuated
thereby toan extent correspondin g tothe par-
tial revolution thus permitted, and whereby
the registering mechanism is disen gaged from
the barrel when by the return of the key the
barrel is permitted to perform the remainder
of one complete revolution, substantially as
specified. | | |

5. In a cash-registering mechanism com-
prising a set of key-levers and a spring-actu-
ated barrel having studs angularly spaced
around the barrel for engagement by respec-
tive key-levers, the combination, with each
key-lever, of a stop adapted to be engaged
with the corresponding stud. on the barrel,
sald stop being so connected to the key-lever
that lost motion will be permitted between
them, so that the stop will be moved to a less
angular extent than the key-lever, a spring
tending to press the stop into engagement
with the barrel-stud, and of a positive means
of engagement between the key-leverand the
stop, such as a pin carried by the latter and
presented in the path of the former,whereby
the spring will beovercome when the lost mo-
bion is taken up, the effect of such lost mo-
tion being that the stop will be presented in
the path of the corresponding stud early in
the stroke of the key-iever in the one direc-
tion, and be withdrawn from engagement
with said stud late in the stroke of the key-
lever in the other direction, so as to enable
the mechanism controlling the release of the
barrel from, and its reengagement in, the

zero position, to be operated by part only of

the stroke of the key-lever, as specified.

4. In a cash-registering mechanism com-
prising a set of key-levers and a spring-actu-
ated barrel having studs for engagement by
respective keys, the studs being angularly
spaced around the barrel in proportion to the
respective values of the keys, and means
whereby the spring is caused to be wound
and the barrel to be released from zero POsi-
tion by the depression of any one key, the com-
bination, with

~all and adapted to be raised by
either set, and of a locking-bar hinged to

of the levers of all the sets as

the stud-barrel, of registering |

4 - 627,403

of key depressed, | mechanism adapted to be geared with the

barrel, and of means whereby the registering
mechanism is so geared with, and is actuated
by, the barrel only during that part of its rev-
olution hetween the zero position and its ar-
rest by the key which has been depressed so
that the extent to which the registering mech-
anism will be actuated will correspond to the
extent of such partial revolution and to the
value represented by the key which has been
depressed, substantially as specified.

9. in a cash-registering machine, the comni-
bination, with a set of key-levers, of a bar
adapted to be raised by the oscillation of any
one lever of the set, and of a locking - bar
hinged thereto and adapted to engage the le-
vers of the set, and of a stationary guide-cam
adapted by its form to act on the locking-
bar and cause the latter to enter into lock-
Ing engagement only with
Immediately after said lever commences to
move, and to remain in engagement there-
with throughout its stroke and to release it
only onits return tonormal position, substan-
tially as specified.

6. In a cash-registering machine, the con:-
bination, with a set of key-levers, of a bar
adapted to be raised by the oscillation of any
one lever of the set, and of a locking - bar
hinged thereto and adapted to engage the le-
vers of the set, and of a stationary guide-cam
adapted by its form to act on the locking-bar

and cause it to enter into locking engagement
only with the lever operated, immediately

after it commences to move and to remain in
engagement therewith throughout its stroke
and to release it only on its return to normal

position, and of means whereby the return of

the locking-bar and lever engaged thereby is
prevented until the completion of the stroke,
sald means consisting of a double-acting non-
return pawl and of a rack with which the
pawl is adapted to make a non-return en-

the lever operated

75

80
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gagement in either direction of travel of the

locking-bar, substantially as specified.

/. In a cash-registering machine, com pris-
Ing two or more sets of key-levers, said sets
being respectively
the receipt of sums of a particular denomina-
tion, the combination, with the two or more
sels of key-levers, of a presser-bar common to
any lever of

to engage such
may be oscil-
lated at one time, and of a guide-cam adapted
to act on the locking-bar and to cause it to

such presser-bar and adapted

enter into locking engagement with the levers

of different sets which may be simultaneously
oscillated, to the exclusion of the others, and
to remain in engagement therewith through-
out the stroke and to release them only on
return to normal position, so that the stroke
of all the keys sim ultaneously depressed to a

‘partial extent will be completed by the com-
- plete depression of any one of them , Substan-

tially as specified.

|
|

appropriated to register
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3. In a cash-registering machine compris-
ing two or more sets of key-levers, sald sets

‘being respectively appropriated to register

the receipt of sums of a particular denomina-
tion, the combination, with the two or more
sets of key-levers, of a presser-bar common
to all and adapted to be raised by any lever
of either set, and of a locking-bar hinged to
siuch presser-bar and adapted to engage such
of the levers of all the sets as may be oscil-
lated at one time, and of a guide-cam adapted
to act on the locking-bar and to cause 1t 10
enterinto locking engagement with the levers

of di
lated, to the exclusion of the others, and

oscill
to remain in engagement therewith through-
out the stroke and to release them only on
return to normal position, so that the partial
stroke of all the keys simultaneously de-
pressed will be completed by the complete
depression of any one of them, substantially
as described, and of means whereby the re-

turn of the locking-bar and lever engaged

thereby is prevented until the completion ot
the stroke, said means consisting of a double-

acting non-return pawl and of a rack with

which the pawl is adapted to make a non-re-
turn engagement in either direction of travel
of the locking-bar as specified.

9. In a cash-registering machine, the com-
bination with registering mechanism with

means of moving such mechanism into and .

erent sets which may besimultaneously

.

| out of gear, with a spring-actuated barrel

having peripheral studs set at angular dis-
tances from the zero-point proportional to the
values of the keys to which they respectively
correspond, a set of key-levers respectively
adapted to be presented each by the depres-
sion of its key in the path of the correspond-
ing stud of the barrel, so as to arrest the bar-
rel after partial revolution corresponding in
extent to the value of the key depressed, and
with mechanism whereby the winding up of
the spring and the release of the barrel from
the zero position are effected by the depres-
sion of any one key of the set, of a supple-
mentary kev having no action on the key-
controlled barrel and key-operated barrel
winding and releasing mechanism and of
pawl-and-ratchet mechanism whereby such
supplemental key is directly geared with the
units-wheel of the registering mechanism 80
as to eause the said units-wheel to be moved

tothe extent of a semi-unit by the rising move-
‘ment of said supplemental key after it has

been depressed and in whichever of its two
positions with regard to the spring-actu-
ated stud-barrel the registering mechanism
may be. | | |

CHARLES J. FAUVEL.
NORMAN COLLINS.

In presence of—

C. G. CLARK,
T. W. KENNARD.
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