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- parts and combinations of parts, as herein-
after deseribed, and more particularly point-

UnrTED STATES PATENT OFFICE,

TRANK L. WILD

ER, OF \VORCES I‘ER

]\«.‘[ASSAGIIUSE’].".“S,

COUNTING AND DETECTING APPARATUS

SPECIFI(‘ATION forming part of Lettels Patent No 630 5’?8 dated August 8, 1899,

Apphcmtmn filed September 24, 1897. Serial No. 652,834.

(No model )

To all wlhony it 1o 1 CONCEFTL:
Beit known thatT, FRANK L. WILDER, a citi-
zen of the United S_mtes residing at Worces-

ter, in the county of Worcester and State of

Massachusetts, have invented a new and use-

ful Improvement in Counting and Detecting
Apparatus, of which the following is a speci-

fication.
My invention relates to a countmn' and de-

.Leetmﬂ' apparatus for registering thes number
ot perfomtions in a strip of paper;
especial object of my invention is to provide

and the

a registering mechanism which will correctly

register the number of votes indicated by the
-pelfm ations made in a strip of paper by an
automatic voting-machine and which will de-
tect and throw out of the count all perfora-

tionsindicating that twocandidates have been
simultaneously voted for for the same office.
To these ends my invention consists of the

ed out in the claims at the end of this speci-
fication.

In the accompanying two sheets of draw-
ings, Figure 1 is a side view, partially in sec-

~ tion, of a counting and detecting apparatus
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paper passes over the tracker-boards.

constructed according to myinvention. Fig.
2 is a sectional view of one of the pneumatics
on an enlarged scale. Fig. 5 1s a side view of
the same. Fi ig. 418 a dlafrmmmatlc view illus-
trating the electneal connectwns prefelably
employed
trating the manner in which the perforated
Fig. 6
is a detaill view of the Wlndmg-gea,rmﬂ Fin’
7 is a transverse sectional view of one of the
electrical registering devices that I may em-

ploy. Iig. 8is a rear view of the same; and

Fig. 9 is a perspective view of the framework
of one of the electrical registering devices, the
cearing connecting the shafts thereof being
omitted for the sake of clearness.

In certain classes of automatic voting-ma-
chines—as, forexample, in the so-called ‘* Me-
Tammany” voting-machine, the use of which
is legalized in Massachusetts—the votes are

recorded by pressing in a series of buttonsto
form perforations in a strip of paper, which

paper is fed forward before the next person
is allowed to vote.

Ifig. 5 is a perspective view illus-

One objection to the use
of theso-called ““ automatic votmﬂ-nmchme‘s” | tr ﬂoker boar ds 10 to

as at present constructed resides in the fact
‘that a voter in some instances may vote for

several candidates for the same office. This
is objectionable, especially in places requir-
ing a majority vote to elect.
this defect in the operation of automatic vot-

ing-machines it has been proposed to provide

the voting-machines with automatic locking
devices whmh will permit but one button cor-
responding mth each office to be voted for to
be pressed in. These button-locking devices
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To overcome

60

do not always wmk efficiently and in “all cases

render the voting-machines unduly comph-
cated.

“The especial object of HlV]_JI esentinvention

is therefore to provide a counting and regis-
tering mechanism which will detect and th1 OW
out f1 om the count all instances in which two

office.

A counting and deteetmﬂ* meehamam con-
structed according to my invention comprises
the combination of a winding mechanism for

| the strip of perforated paper, a series of
pneumatics controlled by said perforated pa-

per, electric connections controlled by said
pneumatics, and electrical registering devices

~controlled flOlll said electric connections. _
- Referring to the drawings and in detail, I

have illustrated a eouutm and detectmﬂ'
apparatus which comprises a base-piece A.
Hinged to the base-piece A is a cover or box
3, which forms a vacuum-chamber C. The
pedesml or base-piece A 1is provided with
leather strips [, so that the joint between the
base-piece A and ‘rhe box B will be compara-

tively tight. |
Located inthe vacunm- _chamber Carea plu-

lahty of pneumatics D. Extending up from

eac
10. Each tracker-board 10 is provided with
a duct d, leading down to its pneumatic D.
The ducts d of the tracker-boards 10 are lo-

cated in different relative vertical planes, so

/0

eand1dates have been voted for for th,e sa,me
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h of the pneumatics D is a tracker-board -

95

that each of the several ducts d may codper-

ate with a different series of perforations

widthwise of the paper, as mdmated by par-

allel lines in Ifig. 5.
“The strip of pelfmated paper 11 may be

100

wound upon a spool 12, having a shaft 120,

and can be drawn from the SpClOl 12 over the |
a receiving-spool 15 by :
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means of winding connections hereinafter de-
scribed.

Mounted above the tracker-boards 10 is a
frame 14, pivotally mounted in which are
pressure-fingers 15 for holding the strip of per-
forated paper down on the tracker-boards 10.

Secured to one end of the box I3 is a casing
K, which contains the electrical registers.

The electrical registering devices may be of
any ordinary or approved construction. As
Ulustrated, each of the electrical registering
devices comprises a maguet 16, having its ar-
mature o0 connected to depress a normally-
lifted spring-slide 17. The spring-slide 17
may be provided with an ordinary pawl 51 for
engaging a ratchet-wheel 52, mounted on the
primary shaft 18 of the register. The shaft
18 18 provided at its outer end with an indi-
cating-hand in the ordinary manner and is
geared to turn shafts 19 and 20, which are
also provided with the ordinary registering-
hands. A spring 21 may be coiled upon the
shaft 20, soas to normally oppose the advance
of the registering-hands. By means of this
construction whenever the holding-pawl of
the shaft 181is released the spring 21 will tend
to turn the hands back to their zero position.

The bellows If for exhausting the air from
the vacuum-chamber C comprises sections 22
and 235, which are connected by yoke-pieces
24. An equalizing - bellows 36 is normally
held down by a spring 37, so as to maintain
a substantially uniform tension in the vacu-
um-chamber C,

Any of the ordinary forms of gearing may
be employed for winding the perforated pa-
per and for operating the bellows F.  Asillus-
trated, a main driving-shaft 25 can be turned
by handle 26. Driven from the driving-shaft
2o by means of a cross-belt is a shaft 27,
which is journaled in rocking arms 30.
Mounted on the shaft 27 is a driving-pinion
25 tor engaging a gear 29 of the receiving-
spool 13. A spring-section introduced into
the cross-belt normally tends to hiold the driv-
ing-pinion 28 out of engagement with its gear
29. A shifting handle 32 is pivoted in posi-
tion to force the driving-pinion 28 into en-
gagement with its gear 29, when the shifting
handle 82 1s moved down to the position illus-
trated 1n IFig. 1. A crank-shaft 33 is driven
from the shaft 25 by means of a belt 24, (indi-
cated by dotted lines,) and the crank-shaft 8
1s connected to operate the bellows F Dy
means of links 55.

The electrical connections controlled by the
pneumatics D are most clearly illustrated in
IFigs. 2 to 4, inclusive. As shown in Figs. 2
and o, each of the pneumatics D comprise a
flexible diaphragm 38, which is arranged to
actuate a pivoted arm or lever 39. Resting
upon and actuated by a cross-piece are a
plurality of spring-arms, which form part of
the circuit-breaking devices. There is a nor-
mally-closed contact through each circuit-
breakingdevice. Asillustrated, each circuit-
breaking deviee comprises one of the spring

contact-arms 40, which normally rests upon
and engages a cooperating contact-strip 41.
By means of this construction when the dia-
phragm of a pneumatic is forced outwardly
cach spring contact-strip 40 will be moved
out of engagement with ifs contact-piece 41,
so as to break contact therewith. Also rest-
ing upon the cross-piece of each of the piv-
oted levers 39 is a spring contact-arm 42,
which forms part of a circuit-making device.
Thecircuit-making devices are normally open
or out of contact. As illustrated, each cir-

ait-making device comprises a spring con-
tact-arm 42, which is arranged normally out
of contact with an arm 43, but is secured in
such position that it can be pushed out to be
brought into contact therewith. 1By means
of this construction it will be seen that when
the diaphragm of a pneumatic moves its piv-
oted lever outwardly the contact bhetween
each of the spring-arms 40 and its codperat-
ing contact-piece 41 will be hroken, and there-
after the contact-arm 42 will be pushed out
into engagement with its contact-picce 43—
that 1s to say, cooperating with each of the
preumaties of a counting and detecting ap-
paratus constructed according to my inven-
tion is a circuit-making device and a plural-
1ty of circuit-breaking devices, the parts he-
ing so arranged that the cireuit-breaking
devices will be first actuated and the circuit-
making device will be actuated immediately
thereafter.

Theelectrical conncctionsinacountingand
detecting apparatus constructed according to
my invention are indicated diagrammatically
im IFig. 4. As shown in this figure, b desig-
nates the battery, connected with which are
five cireuits d, d', d?, &%, and d* for energizing
the magnets 16 of the electrical registering
apparatuses. ColOperating with the eleetric
connections as thus construeted are five pneu-
matics, the first pneumatic being arranged to
operate to control the four circuit-breaking
devices /" and the circuit-making device e, a
second pneumatic being arraneed to control
the four circuit-breaking devices 7' and the
circuit-making device ¢/, the third pnenmatic
being arranged to control the four circuit-
breaking devices f~* and the circuit-making
device e, the fourth pneumaticbeing arranged
to control the four cireunit-breaking devices

/7 and the circuit-making device ¢°, and the

last pneumatic being arranged to control the
four cirenit-breaking devices /' and the cir-
cult-making device e

The tracker-boards 10 are arranged in such
relative relation thatif the strip of perforated
paper 11 contalns an instance of double vot-
ing, or rather an instance in which two candi-
dates have been voted for for the same oflice,
two perforations will Dbe simultaneously
brought into operative position on top of the
tracker-boards, sothat two of the pneumatics
D will be simultaneously brought into action:
but as the cireunit-breaking devices controlled

| by the pneumatic are operated slichtly before
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tlie circunit-inaking devices the circuits con- |

trolled by each pneumatic will be broken, so
that the electrical registering devices will re-
main unaffected, and the perforations indi-
cating that two candidates have been simul-
taneously voted for for the same office will be
thrown out and not counted.

In a counting and detecting apparatus con-
structed according to my invention it i8 of

course desirable that there should be aslight -

dwell in the action of the pneumatic between
the time it operates its circuit-breaking de-
vices and its circuif-making device, and I

‘have arranged the air-passages and vents for
the pneumatics with an especial view of ac-

complishing this result. Asillustrated, each
of the pneumﬂtms D is provided with a Smnll

‘vent 44, which is partly covered by the spring

eontact-arm 42, sothat as said spring contact-
arm 42 is moved away from the vent 44 the

pressure on the diaphragm of the pneumatic.
will be relieved and the “action of the pneu-

matic somewhat retarded, and in order to al-

low as long a time for the pneumaties to op-
erate as possible the air-passages in the

tracker-boards 10 are slightly grooved or
chamfered at their upper ends, as at 45.

The operation of a complete counting and

detecting apparatus constructed according to

my invention is as follows: The strip of pa-

per which has been punched or perforated on
a voting-machine is wound on the spool 12.

The end of the strip is connected to the re-

ceiving-spool 13. The driving-shaft 25 may
then be turned by its handle 206, so that by
means of the belt 34 and driving connections
before deseribed the bellows If will be oper-
ated to exhaust the air from the vacuum-
chamber C.
will exhaust the air from the channels in the
tracker-boards 10, and the pressure on the
opposite sides of the diaphragms of the pneu-

maties D will be balanced, so that said pneu-
matics will remain in their normal position,

as illustrated in Fig. 2. While the driving-
shaft 25 is turned by the handle 26, the strip
of perforated paper through the driving con-
nections before deseribed will be drawn from

the spool 12 and will be wound upon the re-

ceiving-spool13. The passagesorducts down
through the tracker-boards 10 are located in
{llﬂ(}l‘ellt relative transverse planes to codp-
erate with perforationsindifferent transverse
lines along the strip of paper, as illustrated
in Fig. 4, During the winding of the paper
whenever a perforation is brought over the
duet or channel of a tracker-board 10 atmos-
pheric pressure will be admitted tosaid duct
or channel, and a rush of air down through
the tracker-board 10 will push out or distend
the diaphragm of a pneumaticD. Theappa-
ratus which I have herein illustrated com-
prises five tracker-boards and pneumatics,
and, as before explained, each pneumaticisar-
ranged to operate four circuit-breaking de-
vices and a single circuit-making device. A
circuit-breaking device comprises a spring-

This also, through the vents 44,

e

arm 40 and a contact-arin 41, normally in en-
cagement therewith. The circuit - making
dm ice operated by each pneumatic comprises

a spring-arm 42 and a contact-piece 43, nor-

mally out of engagement therewith. The cir-
cuit-breaking devices of each pneumatic con-

trol the circuits or registering electrical con-

nections of each of the other pneumatics—
that is to say, when a pneumatic D 1s oper-
ated by a perforation in the paper, permitting
a rush of air to descend its tracker-board
channel, thespring-arms 40 will first be moved
out of engagement with the contact-arms 41.
This will b1 eak the electrical connections of
each of the other pneumaties, and thereafter
by a further distention of the diaphragm of

' the pneumatic the spring-arm 42 will be

brought into engagement “with the contact-
arm 43 to close an electric circuit through the
magnet of the registering apparatus corre-
spondmw with the pneu m&tle being operated.

In the preferred construction thespring-arm
42 partially closes -or covers the vent 44 of
the pneumatic D, as illustrated in Fig. 3, for
the purpose of retarding or slowing up the ae-
tion of the pneumatice, :md this constructlon
operates as follows: The first rush of air
down through the channelin a tracker-board
operates at once to distend or push out the
diaphragm of a pneamatic D. As the dia-
phragm is moved out, however, the vent 44
is opencd wider, So as to enlm'we the opening
between the eh_a,m]el in the tracker-board and
the vacuum-chamber C, thus permitting the
rush of air down through the channel in the
tracker-board to be more or less divided, part
of the air being freely admitted to the vacu-
am-chamber C.

Whenever during the Operatlon of the de-
vice perforations are simultaneously brought
into register with the duets or passages of £Wo0
or more of the tracker-boards, two or more

pneumatics will be simultaneously operated, -

and as the circuit-breaking devices operate
shﬂ‘htly in advance of the eucmt-m&kmﬂ* de-

“vices all the electrical circuits will be broken
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or opened, so that the registering devices

will not be affected—that is to say, the cir-
cuit-breaking devices of the first pneumatic
will break the circuit controlled by the sec-
ond pneumatic, so as to render its circuit-
making device inoperative, and likewise the
Second pneumatic will break the registering
circuit of the first pneumatic, 1*ender ing the

circuit-making device inoperative, and the
two will mutually coact in detecting and

throwing out instances in which two C.‘:L‘ﬂdl-
dates have been voted for for the same office.
- I am aware that many changes may be
made in the construction and arrangement of
counting and detecting apparatuses without
departmn from the scope of my invention as
expressed in theclaims., Ior example, I have
illustrated a counting and detecting appa-
ratus embodying five pneumatics. It is ob-
vious, however, that the number of pneu-

maties employed in a machine constructed
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decording to my invention can be increased |

or changed as desired in accordance with
the work to be done. I do not wish, there-
fore, to be limited to the form which I have
shown and described; but

What I do claim, and desire to secure by
Letters Patent of the United States, is—

1. In & device of the class deseribed, the
combination of a winding mechanism for a
strip of perforated paper, a series of pneu-
matics controlled by said perforated paper,
electrical connections controlled by the pneu-
matics; and electrical registering devices con-
trolled by said electrical connections, sub-
stantially as described.

2. In a counting and detecting apparatus,
the combination of a plurality of normally
open electric circuits, a pneumatic for each
of said circuits, and ecirecuit making and
breaking connections controlled Dby each
pneumatic, whereby each pneumatic will cut
out the other circuits before completing its
own circuit, substantially as desecribed.

5. In a counting and detecting apparatus,
the combination of a plurality of normally
openelectric circuits, a pneumatic for each of
sald eireuits, a winding mechanism for a strip
of perforated paper tocontrol said pneumat-
ies, and circuit making and breaking connec-
tions controlled by each pneumatie, so that
each pneumatic will cut outthe otherecireuits
before completing its own ecircuit, substan-
tially as described.

4. The combination of a winding mechan-
ism for a strip of perforated paper, a series
of pneumatics controlled by said perforated
paper, a plurality of electrical registering
devices, a normally open eleetrie cireuit con-

4 630,578

trolled by each pneumatic, and a plurality
of circuit-breaking connections operated by
each pneumatic so that each pneumatic will
cut out the other circuits before completing
its own circuit, substantially as described.

5. In a device of the class described, the
combination of a pneumatie; a plurality of
circuit-breaking devices comprising spring

contact-fingers normally engaging stationary

contact-pieces, and a circuit-making device
comprising aspring contact-piece codperating
with and normally out of engagement with a
statlonary contact-piece, said parts being ar-
ranged so that the circuit-breaking devices
will be operated before the circuit-making
devices, substantially as deseribed.

6. In a device of the class described, the
combination of a pneumatic, and a plurality
ot spring contact-arms codperating therewith,
one of sald spring contact-arms being ar-
ranged to throttle the veuntof said pneumatic,
substantially as and for the purpose set forth.

7. In a device of the class described, the
combination of the main driving-shaft, a
movably-mounted shaft driven therefrom by
means of a spring-belt, the tension of said
spring-belt normally tending to hold the driv-
ing-gear out of mesh, and means for locking
the driving-gearin mesh, substantially as de-
scribed.

In testimony whereof I have hereunto set

my hand in the presence of two subseribing
witnesses.

FRANK L. WILDER.

Witnesses:
Louts W. SOUTHGATE,
Prrrie W. SOUTHGATE.
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