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TO THE SPARKS-WITHINGTON COMPANY, OF JACKSON, MICHIGAN, A CORPORATION -~

OF OHIO

CIRCUIT CLOSER

Application filed May 18, 1526, = Serial No. 109,908.

This invention relates to certain new and
useful improvements in signaling apparatus
and the circuit closer thereof. - ’

The main object of the invention is the
production ¢f a signaling apparatus in which
the tone emitted 1s readily and easily varied
in accordance with particular adjustable set-
tings and preferably also in accordance with
the extent of actuation of the circuit closer.

Another object of the invention resides in
the production of a unitary circuit closing
device, capable of ready relative adjustment
of certain -of its parts whereby the current
flowing in the circuit including the circuit
closer 1s varied and the horn or signaling de-
vice may be caused to emit tones of desired
and varied amplitude and pitch.

Further, a circuit closer capable in circuit
relation of accomplishing the advantages de-
scribed above, but in the preferred form of
which not only a predetermined varied tone,
amplitude and pitch may be produced at par-
ticular positions of adjustment, but also the
maximum tone, amplitude and pitch may be
produced at any position of adjustment by a

greater degree of pressure on the movable-

element of the circuit closer.
Other objects and advantages relate to the

“details of the structure of the circuit closer
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and the parts thereof and their particular
relative association and arrangement, all as
will more fully appear from the following
description, taken in connection with the ac-
companying drawings, in which :—

Figure 1 diagrammatically illustrates a
signaling apparatus of this invention.

Figure 2 is a perspective view of a circuit
closer of this invention.

Figure 3 is a section on line 3—3, Fig-
ure 2.

Figure 4 is a section on line 4—4, Fig-
ure 3.

Figure 5 is a section similar to Figure 3 of
a modified form of structure.

Figure 6 is a section on line 6—6, Figure 5.

The apparatus of this invention in its pre-
ferred relation includes an electric signaling
instrument of the character used on automo-
biles usually including a diaphragm either
actuated by an electric magnet motor or a

rotary electric . motor connected in circuit

with a source of potential, as a battery,
such circuit including a switch or circuit-
closer.” In this assembly, the switch is of
such an -operative character that it may be
readily adjusted to vary the currént flowing
in the circuit to the signaling instrument

-prior -to, during or after actuation of the

switch, to close the circuit, to thereby vary the
pitch or-amplitude of the note or tone emitted
by the signaling instrument, and preferably
combined with means for causing the maxi-
mum.current to flow in the circuit at any of
the adjusted positions of the circuit closer
at the will of the operator. '

In Figure 1 there is diagrammatically il-
lustrated an essembly of this character com-
prising a signaling instrument —1-— of the
electrically actuated diaphragm type, a cir-
cuit connecting one terminal of the instru-
ment  to 'a source of potential, as battery
—2—, the other pole of the battery being con-
nected- to one terminal of the circuit closer
—38-—, the other terminal of the signaling in-

strument being connected to the other ter- !

minal of the circuit closer, or such terminals
being preferably grounded as indicated.
The circuit closer of this invention in its
preferred form is illustrated in Figures 1 to
3-and includes a cup-shape casing —4— pref-
erably of substantially circular form in hori-
zontal cross-section and formed with a cen-
tral depending boss —5— preferably of cy-
lindrical form. This casing is formed of con-
ducting material, such as sheet metal. The
entire inner surface of the casing —4— is
lined with an insulating sheet or layer —6—
of suitable material, such as mica or the like
and which may be formed in sections, if de-
sired, and the boss —b5— is adapted to re-
ceive an insulating tube —7— of material such

~ as phenol condensation product which fits

tightly within the boss and has a reduced por-
tion —8— extending upwardly into the cas-

ing =-4— through the layer —6— of insulat-

ing material which rests upon the upper sur-
face of theshouldered portion at the juncture
of the parts —7— and —8—. Within the
casing —4— are positioned two substantially
sector-shaped  plates —9— and —10— of
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sheet metal or the like, and formed at their
inner ends with openings through which the
upwardly projecting reduced portion —8—
extends, the plates —9— and —10— being
in effect journaled upon the part —8—.

These plates are formed with vertically
extending flanges —11— and —12— respec-
tively resting against the inner surface of

the vertical wall of the insulating lining or
‘sheet —6— while the plates —10
rest upon the horizontal portion of said lin-

9— and —10—

ing, whereby the plates and their flanges are
completely insulated from the casing —4—.
These plates —9— and —10— are further
formed with inwardly extending vertically

‘disposed flanges —18— and —14—, in this
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. —14— by projecting one end —16— of the
_wire constituting the resistance, through an
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instance disposed somewhat radially of the
casing —4— and spaced apart a distance to
receive between them a resistance element
—15—, in this instance in the form of a coil
of wire, the axis of the coil being preferably
concentric with the casing —4—, and resting
upon and against the insulating lining —6—,

and in this illustration extending around

within the casing —4— a distance somewhat
greater than one-third of the circumference
of the casing, altho the length and form of

_the resistance may be varied, as desired.

:One end of thie resistance —15— may, as
shown, be connected to one of the flanges, as

opening provided for that purpose in the
flange —14— and soldering it there, if de-
sired, while the other end of the resistance
—15— is separated from the flange —13— by
an insulating plate or strip —17— and the
end —18— of the resistance is extended
downwardly through the insulating sheet
—6— and electrically connected to the cas-
ing —4— in any suitable manner, as project-
ing it into an opening in the casing and
securing therein by solder, or otherwise.
The two plates —9— and —10— are main-
tained in position with their flanges —13—

~and —14— confining and compressing the

50

resilient resistance element —15— in proper
position by a non-conducting spacing bar
—60— engaging tongues —61— and —62—
respectively formed adjacent the ends of the
flanges —11— and —12—,

The insulating tube —T7— is preferably
internally threaded for the reception of an

~externally threaded tubular sleeve —19— of
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metal or other conducting material, and
formed with a head —20— at its upper end

spaced from the reduced upper portion —8—

of tube —T7— by an insulating disk —21—,
which disk also insulates the head —20—
from the inner ends of the plates.—9— and
—10—. The sleeve —19-— has its upper end
internally threaded for the reception of the
reduced lower end of the conducting metallic
post. —22— which is externally threaded for
that purpose, and the shoulder at the reduced

‘sleeve —25— at the head —24
shoulder —28— in the conduit —27— and

1,758,026

portion is adapted to contact with the upper
surface of the head —20— so as to limit the
extent to which the post —22— may be
threaded into the sleeve —19—.

The post —22— is likewise formed with a

head or enlarged portion —23— at its upper
end which rests against the flanged upper
end —24— of a metallic conducting sleeve
—925—. 'This sleeve —25— is tightly fitted
in or imbedded in an insulating cap —26—
of bakelite or other material, formed with a
substantially central shouldered opening or
conduit —27—, the shoulder formed on
engaging the

the head —24— tightly fitting the larger
portion of the conduit while the sleeve —22—
tightly fits that portion of the conduit of
lesser diameter. The cap —26-— when de-
sired, may. be molded around the sleeve
—25— and the post —22— is of a diameter

-adapted to fit tightly within the sleeve. The

cap —26— includes a circumferential flange
—99— of an internal diameter slightly

greater than the external diameter of the ¢

casing —4— so as to extend downwardly
around the casing in substantially tight rela-
tion-and protect the same against the entry
of water, foreign matter, etc.

The cap —26— is normally maintained

“at its limit of upward movement with the

upper surface of flange —24— in contact
with head —28— by means of a coil spring
—30— surrounding the slesve —25— and
bearing at its lower end against the head
—920— upon the tubular sleeve —19— and its
upper end against conducting disk —31—
bearing against the lower surface of the cap
—26—. The under surface of the cap —26—
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is further provided with a substantially ics

circular metallic contact disk —82— secured
‘to the cap in any suitable manner as by screws
—388—, which in this illustration, are posi-
tioned at the base of a contact tongue —34—

cut out from the disk —32— and bent down- 12

wardly therefrom, as perhaps best indicated
in Figure 8, so that the end of the contact
tongue -—34— lies adjacent the resistance
—15—, but is normally spaced a slight dis-
tance therefrom. ,

The tubular sleeve —19— is adapted to
receive a circuit wire indicated in dotted
lines, which may be secured therein in any
suitable manner, as by set screw -——35—.
The case —4— 1s adapted to be grounded

.upon any suitable portion of the vehicle in

any manner desired.

The operation of the structure will be
readily understood. The current entering
through wire —36—, indicated in dotted lines
Figure 3, passes through sleeve —19— to post
—22—, sleeve —25— and contact plate

“120

—382—, and contact tongue —84— When

the cap —26—1s depressed, sleeve —25— slid-

ing along post —22— a sufficient distance to
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bring contact tongue —34— into contact with
the resistance ——15——, current will flow
through such portion of the resistance as may
be necessary to the end —18— where it is
grounded upon the casing —4—. = The
1mount of eurrent flowing in \ the cireuit will
be determined by the Tesistance through
which it is necessary for the current to flow
in order to reach the casing —4—. Obvious-
ly, thelefme, When tongue —34— contacis
ar the
end —18— the resistance 0Ee1ed to the flow
of the current will be very slight. ‘On the
other hand, when cap —26— is Totated so as
to carry contact tonoue —34— along the re-
sistance towards the end —16—, the resist-
ance to the flow of current in the circuit in-
creases, dependent upon the extent of such
movement and the tone which it is desired to
produce inthe horn can be predetermined by
properly positioning the contact tongue
—34— at the desired point along the resist-
ance —15—. :

However, in the construction of Figures
1 to 3, the resistance may be entirely cut out
and the full tone of the horn produced at any
position of the contact finger —34— by press-
g cap —26— downwudly until some por-
tion of the disk —82— comes into direct con-
tact with the casing —4— at which time the
current will flow directly from the disk to the
casing without passing through the resistance
—15—.

Obviously, therefore, the circuit closer may
be set to produce any desired horn tone with-
in predetermined limits, and may be varied
at any time, if desired, even while the circuit
is closed to produce a varying tone, and by ad-
ditional pressure at any predetermined posi-
tion, the full tone of the horn may be ob-
tained.
fled form of structure is shown in that the
additional and preferrved construction in-
volved in Figures 1to 3, and by which a maxi-
mum tone can be obtained at any position of
the contact finger —34— is omitted.

In Figure 5 the metallic casing —37— is of
similar form and construction with the casing
—4—, and is formed with a similar boss
—38— adapted to receive a similar tube

—39— of insulating material which prefer-
ably terminates at the upper end of the boss
—38— and the insulation lining or sheet
—40-— extends across the upper end of the
tube —389— into contact with the metal sleeve
—41— threaded into the tube —39—.

In this structure, the two plates —9— and
—10— instead of being formed separately,
are formed of a single piece of material, or as

2 a single metal plate —43— having a central

openino journaled on the sleeve —41— and
positioned between the head —42— of the

sleeve and the insulating lining —40—, Wmch'

insulates the plate —43— from the casing

5 —37—. This plate is formed with a vertical-

In Figures 5 and 6 a slightly modi- -

3

1y extending arcuate flange —44—, in this

illustration extending throughout substan-
tially the entire circumference of the plate
and rising “against the insulating lining
— 40— and formed at its ends with the op-
posed inwardly extending flanges —45— and
—46—, between which the resistance —47—
is confined.

One end —48— of the resistance is con-
nected to the plate —43-— by having such end
extended through an opening . plOVlded for
that purpose in - the flange —45—. The op-
posite end of the vesistance —47— is insulat-
ed from the flange —46—, as by 1nsulat1no
disk —49—,

The metal post —50—has its lower reduced
end threaded into the upper end of the sleeve
—41— and its headed upper end —b1— is
positioned in the enlarged portion of conduit
—52— extending thr ough the cap —53— and
is preferably spaced from the shoulder —54—
formed between the two portions of the con-
duit —52-— which are different sizes, as by
washer —55— tightly fitted in or imbedded
in the cap —53—. These caps, as stated, are
preferably formed of some moldable ma-
terial, such as phenol condensation product or
the like. The portion of conduit —52— of re-
duced size is of a diameter adapted to just
receive the post —50— so that the cap may
slide on the post, and spring —b56— is inter-
posed between the head —42— on sleeve
—41— and the under surface -of the cap
53-—. In thisillustration, the cap is formed
with a conducting contact disk —57— on its
under surface and the contact tongue —58—
is formed of a separate piece of metal secured
to the contact disk —57— and to the cap
—b53— in any Sult‘lble manner, as by screws
LU

In this illustration, the metal contact fin-
ger —b58-—may be at'all times in contact with

.the resistance —47—, as illustrated, or may

be slightly spaced therefrom as illustrated in
Figure 3, for the reason that with this struc-
fure e, the Circuit is never closed until the con-
tact disk —87— is brought into contact rela-
tion with the casing —87—.

With this structure, the contact finger
—58— by rotation of cap —53— may be
brought to the desired position along resist-
ance —47—, and then by pressure upon cap
—58— it is slid along post —50—, bringing
disk —57— into contact with the upper edge,
of casing —87—, the circuit is closed to per-’
mit the pr edetermined desired amount of cur-
rent to flow therein in the following man-
ner:—

Current flows from wire —386-— to the plate
—43-—and thence to resistance —47—. From
Tesistance —47— current flows to contact fin-
ger —58— and thence to contact disk —57—
and then to casing —37— and the ground.
In this structure the post is not electrlcally
connected to the contact disk ~—57—.
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Obviously the position of the contact fin-
ger —58— may.be adjusted or varied while
the circuit is closed to produce a varying tone,
but the maximum tone can only be obtained
by moving contact finger —58— to a posi-
tion where there is a maximum of the re-
sistance —47— included in the circuit.

Altho we have shown and described spe-
cific structure and parts thereof and particu-
lar assemblage and relation of the elements,
some of which are preferred as constituting
embodiments of our invention, we do not de-
sire to limit ourselves to the details of form,
construction or arrangement of the structures
or parts thereof, as various changes and modi-
fications may be made in the same without de-
parting from the scope of the invention as
set forth in the appended claims.

We claim:

‘1. A circuit closer including a casing, an
insulation lining within the casing, a resist-
ance within the lining, a cap secured to the
casing for rotary and axial movement, a disk
contact secured on the under surface of the
cap, a contact finger electrically connected to
the disk contact and extending below it and
rotatable with the cap to vary its position
with respect to the variable resistance con-
tact, a circuit closing relation between the
contact finger and the variable resistance and
also between the disk contact and the casing
being accomplished by axial movement of the
cap.

9. A circuit closer including a casing, an
insulation lining within the casing, a resist-
ance within the lining, a cap secured to the
casing for rotary and axial movement, a disk
contact secured on the under surface of the
cap, a contact finger electrically connected to
the disk contact and extending below it and
rotatable with the cap to vary its position
with respect to the resistance, said contact

finger being also movable with the cap during.

axial movement of the latter to close the cir-
cuit at various points along said resistance,
and the said disk contact adapted to be
brought into circuit closing relation with the
casing by further depression of the cap to
short circuit the resistance.

3. A circuit closer comprising a casing, an
insulation lining within the casing, an elon-
gated variable resistance arranged within
the insulation lining and having one end

_yelectrically connected to said casing, a con-

tact finger movable along said variable re-
sistance, a cap movably connected to the cas-
ing, said contact finger and variable resist-
ance being brought into circuit closing rela-
tion by axial relative movement of the cap
and casing, and an additional contact car-
ried by the cap adapted to be brought into
circuit closing relation with the casing by
further axial movement of the cap after the
contact finger is in circuit closihg relation

1,753,029

with the variable resistance to thereby short-
circuit the variable resistance.
4. A circuit closer comprising a casing, an

insulation lining within the casing, a contact

in the form of an elongated coil of wire ar-
ranged within the insulation lining, flanged

lates within the insulation lining for con-

ning said coil, a cap connected to the cas-
ing for axial movement, a contact finger car-
ried by the cap, and a contact carried by the
cap, said contact finger and contact adapted
to be brought into circuit closing relation
with said coil and said casing respectively by
axial movement of the cap with respect to
the casing, the circuit closer between the con-
tact and the casing effecting the short cir-
cuiting of the coil.

5. A circuit closer comprising a casing, an
insulation lining within the casing, an elon-
gated variable resistance arranged within the
insulation lining and having one end electri-
cally connected to said casing,  cap movably
connected to the casing, a contact finger car-
ried by the cap and movable along said va-
riable Tesistance, said contact finger and vari-
able resistance being brought into circuit
closing relation by axial movement of the
cap in relation to the casing, and a second
contact carried by the cap and adapted to be

brought into circuit closing relation with ¢

said casing by a further axial movement of
said cap to short circuit said variable resist-
ance.
In witness whereof we have hereunto set
our hands this 5th day of May, 1926.
WILLIAM SPARKS.
LI.LOYD E. JOHNSON.
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