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UNITED STATES

Patented August 30, 1004,

PATENT OFFICE,

JOHN A. KRAY, OF LANCASTER, PENNSYLVANIA, ASSIGNOR OF ONE.HALF
TO DANIEL M. ROTHENBERGER, OF LANCASTER. PENNSYLVANTA

ELECTRICAL COUNTING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 768,667, dated August 30, 1904,

Application filed December 31,1902, Serial No, 137,290, (No model.)

To all whom it may concern:

Be 1t known that I, Joux A. Kravy, a citi-
zen of the United States, residing at Lancas-
ter, 1n the county of Lancaster and State of
Pennsylvania, have invented certain new and
useful Improvements in Electrical Counting
Apparatus, of which the following is a speci-
fication. |

My invention has relation to an apparatus
whereby coins, packages, or separate articles
of varying descriptions may be automatically
and electrically counted: and in such connec-
tion 1t relates to the construction and arrange-
ment of such an apparatus.

The principal object of my invention is to
provide a simple and compact apparatus oP-
erated electrically, whereby coin, packages,
and the like may be automatically counted
and registered; and to this end my Invention,
stated in general terms, consists of an elec-
tric counting and registering apparatus con-
structed and arranged substantially as here-
nafter described and claimed. |

The nature and scope of my invention will
be more fully understood from the following
cdescription, taken in connection: with the ac-
companying drawings, forming part hereof,
In which—

Figure 1 is a side elevational view of an
electrical counting apparatus embod ying main
features of my invention. Fig. 2 is a longi-
tudinal sectional view of the same. Fig. 3 is
a top or planview. Fig. 4 is a cross-sectional
view. Iig. 5is a detail view of the device
for breaking the circuit during the resetting
of the apparatus. Fig. 6 is a vertical sec-
tional view taken on the line 6 6 of Kig. 4,
and Fig. 7 is a diagrammatic view of the ap-
paratus and of the electric circuit in which
said apparatus is included.

Referring to the drawings, ¢ represents the
tramework or casing of the apparatus. In
the front end of this casing ¢ is arranged a
shatt 0, on which are loosely mounted a series
of wheels ¢, each having on its periphery the
numerals ~ 0” to **9.” Each wheel ¢ has on

one ot 1its faces a ratchet disk or plate &, by
means of which, as hereinafter explained,
each wheel may be turned with a step-by-step

movement on the shaft 4 to expose at a pre-
determined opening in the casing @ one of
the numerals on the number-periphery. Each
ratchet-disk @' is normally locked against
movement in one direction on the shaft 4 by
a spring-acting pawl ¢* engaging a slot ', ar-
ranged longitudinally in said shaft . The
function of the slot 4" and of the pawls @
will be hereinafter more fully set forth.

Movement to each ratchet . and conse-
quently to a wheel ¢, is obtained by the tol-
lowing preferred mechanism: On the ratchet-
periphery is formed a series of square teeth
@', separated by the triangular teeth ¢, ex-
tending from the center of the disk a less dis-
tance than the top of the teeth . Arranged
adjacent to and adapted to abut against a
tooth ¢° of the disk /' is an arm #, suspended
by a pivotal joint 7’ from one end of a bell-
crank lever /% This lever /* is pivoted upon
a shatft /*, extending across the casing ¢ and
supported thereby. The other end of the le-
ver /° is formed into an armature 7*. A
spring /* connects the arm 7 intermediate of
1ts ends to the bell-crank lever #* at a point
near the shaft 7° It follows from this de-
scription that when the armature end #* of
the lever /*is depressed the arm # pushes
forward and abuts against a tooth & to ad-
vance the ratchet ' one step.

The spring /” permits the arm # to SWINng
as 1t moves forward and also serves to return
the arm 7 and the bell-crank lever 72 to their
normal position when the armature #* is free.
This latter function of the spring #°is secured
by limiting the upward range of movement
of the arm 7 upon its pivotal connection with
the bell-crank lever 7% This limitation is
accomplished by a downwardly-projecting
tailpiece g, forming part of a bell-crank le-
ver ¢'. This tailpiece g abuts against the
arm 7 and rests alongside a lug 7, formed on
said arm. The lever ¢ is, in fact, a detent.
and its horizontal arm is provided with & tooth
g°, normally resting upon the inclined sur-
taces of the teeth ' of the ratchet &’. The
tooth ¢° of the detent 4 is held downward
upon the ratchet @ by means of the spring

| ¢° and may be raised above the square teeth
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d® of said ratchet when the lug 7° is pressed
inward by the movement of the arm fagainst
the Lailpieee g. The detent ¢ end tailpiece
g swmcr upon a pivotal support g*. The de-
tent ¢’ 1s normally supported upon a rod or

shaft a, hfwmo a flat upper surface w', and

the spring ¢°is preferably inserted in a groove
formed in the under surface of a bar g"'"’., ex-
tending across the casing immediately above
the rod or shaft v. The detent ¢’ therefore
serves as a limitation or stop for the upward
movement of the arm 7 in response to the
spring 7.
the rotation of the disk ¢ more than the re-
quired distance in response to the shifting of
the arm 7 forward. A flat or leaf spring ¢
serves as a stop or pawl to prevent the back-
ward or retrograde movement of the ratchet-
disk @. Tn the drawings the appar atus 1S
1lustrated as provided with a series of five
number-wheels ¢, operated, respectively, by
a ratchet d’, and separate mechanisms for ad-
vancing each ratehet @ with the requirec step-
by-step movement. There are therefore five
armatures eaeh controlling through an
arm 7 and detent ¢’ the operetlen of a smcrle
wheel d.

The wheels, as will be readﬂy understood,
indicate 1n series the respective units, tens,
hundreds, thousands, and tens of thousands
of the number of articles, &c., to be counted.
Each armature 7* is directly controlled by an
electromagnet m, m/, m*, m°, or m*. The first
magnet, 72, of the series 1s operated or ener-
oized directly by the passage of a single pack-
age or coin A through the receptacle of the

apparatus, as illustrated in Fig. 7. The sec-

ond magnet 1s arranged to be energized, as
herematter fully descubed when the unlts-
wheel ¢ is turning from 9 to
the same manner the third, fourth, and fifth
magnets are energized when the Wheel con-
tr olled by the precedmcr magnet m', m’, or
m® is passing from "9 to .7 To seeme
thls operation of the magnets m, m', m°, and

°  the following electrical c‘onneetione are
ma,de One terminal of a battery or other cir-
cuit B terminates at the binding-post # in a
bus-bar »,and the first magnet, 7, 1s connected
by the wire n' with the “bus-bar and by the
wire 22° with a binding-post »°, connected with
the other terminal of the battery or other
circuit B. In the circuit formed through the

first magnet, 7, 1s interposed a suitable cir-

cuit making and breaking device D, controlled
by the passage of the article A to be counted.
As each article passes through the receptacle
I of the apparatus 1t completee the circuit
and momentarily energizes the first magnet,
m, which attracts its armature 7. The first
or units wheel ¢ is then operated by this ar-
mature 7* and intermediate mechanism, pre-
viously explained. The first or units wheel

continues to revolve Wlth a step-by-step move-

ment until the figure “* 9”7 is indicated.

It also serves as a stop to prevent

“*0,” and In

/
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On the periphery of the first wheel  and ot
succeeding wheels is formed a projection or
contact-piece . The wheels ¢ are brought
into electric connection with a battery B or
other source of current preferably as illus-

trated in the drawings, as tollows: Upon one

end of the shaft # is secured a wheel or block
)’ of insulating material, and from the shaft )
projects radlal v a
the wheel or block 4 and pr O]eetma some dls—
tenee therefrom. Suitably insulated from the
casing «, but supported thereon, is a forked
contact-piece 0°, projecting from a binding-
post 4. The post J* is connected directly to
one pole of the battery B' or other current-
generator. The bus-bar p is also connected

with the other pole of this battery or genera-

tor B’. Across the casing ¢ above the wheels
d extends a bridge pieee or bar s, and suit-
ably insulated from this plece or bal s, but
traversing the same, is a series of bmdmo-
posts 4, ¢, £, and ¢°. The post £ projects down-

ward over the first or units wheel ¢ and car-

ries a finger #°, arranged in the path of the

contact-pilece » on szud Wheel As the first
wheel ¢ turns from *9” to **0” the conteet—
piece » moves into contact with the finger ¢™.

The first binding-post, #, is connected by the
wire #* with the second megnetj /', and the
return from this magnet =’ 1s through the
bus-bar ». As the wheel ¢ turns and its con-
tact-piece » engages the finger ¢ a circuit is
formed, which may be treeed as follows: from
the source of current through the binding-
post b*, forked piece 4’ and pin 6%, through the
shaft & and first wheel ¢ and to the first post,
t.  Thence it passes by wire ¢* to and through
the second magnet, 7', which 1s energized.
The current then passes from the magnet /'
through the bus-bar » to the source of cur-
rent. It follows, ther etme that the travel
of the first wheel ¢ from 97 to 0" momen-
tarily energizes the second magnet, 22/, and
causes the depression of the armature of said
second magnet. Aspreviouslyexplained, the
depression of an armatture causes, through
intermediate mechanism, the step-by-step
movement of a ratchet ¢ and wheel <. Hence
whenever the second magnet, m/, is energized
the second or tens wheel will be operated one
point. - The second wheel ¢ 1n .1he manner,
through its projection # and a finger é”’., ex-
tendmu‘ from the second bmdmﬂ—poet ¢, will
when the wheel moves from 97 to RN
cause the third magnet, 72°, to be energized
and the third wheel ¢ to be operated end 2,
similar control of the fourth wheel ¢ by the
third wheel ¢, and so on through the series of
wheels can ' be obtained. |
In beginning the counting operation 1t 18
desirable that all the wheels be set to <0 ”
and that when a new counting operation is to
be begun the wheels ¢ should be resef to
To permit of this setting or resetting, the

| shaftd, on which the wheele turn during their
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step-by-step movement, is provided with the.

longitudinal slot 4%, in which the Spring-act-

gage. The slot 5" is so constructed as to per-
mit during the step-by-step movement of the
disks @' the sliding of the pawls &* out of the
slot and over the remainder of the shaft, but
prevents a retrograde movement of said disks
and pawls when the pawls ¢ are in engage-
ment withsaid slot /", If the shaftd be turned

~1n the same direction as that in which the
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disks ' turn in their step-by-step movement,
1t will turn independently of each disk 7 until
the pawl @° of that disk enters the slot 3 of
the shaft, after which the shaft and the disk
are locked together and travel in unison.
When, therefore, the wheels  are set in vary-
Ing positions and the shaft 2 is turned, the
shatft will turn independently of each disk unti]
the pawl of that disk enters the slot 2. When
all the pawls ¢* enter the slot, the shaft and
wheels turn in unison and all the wheels
travel with their numerals in alinement, since
the pawls ¢* of the several disks have the
same position with regard to the number-pe-
riphery of the wheels. In thus settlng or re-

setting the wheels ¢ it is advisable to break

the connection between the shaft d and the
terminal or binding post 4'; otherwise as the
wheels are turned a series of energlzations of
the magnets 7/, 7% and 72° might interfere
with the free movement of the disks 7’. To
permitof this breaking of the cireuit prelimi-
narily to the turning of the shaft b, the In-
sulated block or wheel 3" and the pin ) are
turned on the shatt to disengage the pin
from the forked contact-piece /. The shaft
b may now be turned, carrying with it the
wheels ¢ as collected, and the block 4 and pin
b until the pin * again enters the forked con-
tact-prece 4°, when the apparatus is ready for
a new counting operation. |

~ To lock the shatt 4 in proper position, So
that the wheels ¢ may expose 07 at the pre-
determined openings of the casing, the shaft 4
at that end opposite to the one to which the
block 4" is secured is provided with a collar
bY, having a noteh % in its periphery. A de-
tent 4%, acting under the tension of a Spring
0%, is arranged to ride upon the periphery of
the collar 4" until the detent enters the notch
b, when the shaft and collar are locked against
further turning. To release the detent from
the collar 4" and to permit the shaft s to be
turned, there is provided upon the shaft ad ja-
cent to the detent 4™ a button 4, carrving a
projection 4%, normally clearine the detent.
The button 4” is arranged to be pushed in-
ward on the shaft  against the tension of a
crown-spring 4" to bring the projection 2% in
alinement with the detent 4%. A movement

~of the button upon the shaft will now cause

05

—
-

the projection 4% to lift the detent,and thereby
release the detent from the collar 3%

The movement of the button 4" independ-

ing pawls ¢ (of the respective disks d') en-

3

ently of the shaft may be secured by annu-
larly slotting or grooving the shatt, as at O,
and engaging this slot by a pin or screw h,
projecting inwardly from the button 5®. The
button 4" can then turn the length of the slot
free of the shaft 2.
wide enough to permit of the slight in-and-
out shding of the button 4* on the shaft /.
The detent 4" is keved to the shaft 1, having
the flat face ', which shatt supports, as
hereinabove explained,all the detents g' which
engage the periphery of each ratchet-disl '
Consequently when the detent 2% is litted out
of the notch 4™ of the collar 4" it oscillates the

shatt « sufficiently to 1ift all of the ratchet-

detents ¢’ out of engagement with the periph-
ery of each ratchet, and hence permits the
ratchets to be turned.

Having thusdescribed the nature and object
of my invention, what I claim as new, and de-
sire to secure by Letters Patent, is—

L. In an electrical counting apparatus, a
counting-wheel having upon the periphery a
series of numerals, mechanism adapted to ro-
tate the wheel with a step-by-step movement.
consisting of a ratchet-disk secured to said
wheel, an arm arranged to engage a tooth of
sald disk, a detent arranged to bear on said
cdisk and provided with a device adapted to
form a stop for one movement of said arm.
an armature for controlling said mechanism
provided with a bell-crank lever having a piv-
otal arm provided with a projection adapted
to normally engage the device of said detent,
a spring connected with said arm and bell-
crank lever and an electric magnet adapted to
be energized to attract said armature.

2. In a counting apparatus, a wheel having
a numbered periphery, a ratchet-disk secured
to sald wheel, an arm arranged to periodically
engage a tooth of said disk to turn the disk
and wheel with a step-by-step movement, a
detent arranged normally to hear on the pe-
riphery of the disk and having a tailpiece ex-
tending to and forming a stop for the upward
movement of said arm, a bell-crank lever to
one end of which said arm is pivoted, a Spring
connecting the arm to the lever at or near the
fulerum of said lever-and a lue formed upon
sald arm and arranged to- strike the tallpiece
and lift the detent when the arm isshitted by
the bell-crank lever inward against the ratchet.-
disk. .

3. In an electrical counting apparatus, an

| electromagnet adapted to be momentarily en-

ergized, an armature adapted to be depressed
when said magnet 1s energized, a bell-crank
lever, to one end of which said armature is
connected, an arm pivotally secured to the
otherend ofsaid lever, a ratchet-disk arranged
to be rotated with a step-by-step movement
by said arm, a detent arranged to engage said
disk, and a- tailpiece formed on said detent
and resting against said arm, said tailpiece

adapted to be swung inward to release the de-
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tent from the disk when said arm is moved
toward the disk.
4. In an electrical countma apparatus, a

shaft, a plurality of countmtr-wheels mounted

10O

on the shaft, a plurality of mechanisms ar-
ranged to control said wheels, each consisting
of a ratchet-disk, an arm ‘Lda,pted to per jodic-

ally engage a tooth of said disk, to rotate the
wheel and disk, a detent adap ted to bear on
the periphery of the disk and provided with
a device adapted to form a stop for one move-
ment of the arm, a plurality of armatures

768,667

arranged to operate said mechanisms, a plu-
rahty of electromagnets arranged to control
salid armatures and a bell- crank lever con-
nected with each armature and carrymo an

arm having a lug.
In testimony Whel eof 1 have hereunto set

my signature in the presence of two subscrib-

ing witnesses.

JOHN A. KRAY.

Witnesses: -
W. S. DoEBLER,
B. O. MUSSELMAN.
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