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UNITED STATES

PaTeENT OFFICE.

EDWIN C. WILLIAMS, OF CLARKSVILLE, TENNESSEE, ASSIGNOR OF ONE-
FOURTH TO SEELY DUNN, OF SAME PLACE.

AUTOMATIC CIRCUIT-CLOSER.

SPECIFICATION forming part of ' LetﬁelfS_Patent No_. 072,923, da,_t:e;d Déc_embef 8, 1896,
Application filed May 9, 1896, .Serial;No. 590,896, '(I\To‘motlelt)- | |

To all whony it mai conceri: .

Beit known that I, EDWIN C. WILLIAMS, a
citizen of the United States, residing at Clarks-
ville, in the county of Montgomery and State
of Tennessee, have invented a new and use-
ful Automatic Circuit-Closer,
following is & specification.

This 111?6111;1011 relates to antomatic cireuit-

closers; and it has for its object to provide-

an instrument of this character used. in con-
nection with telegraph and other closed cir-
cuits to provide positive and efficient means
for automatically closing the circuit should
it be left open by accident or carelessness.
YWith-these and otherobjectsin view, which

-will readily appear as the nature of the in-

vention is better understood, the same con-

“sists in the novel construection, combination,

~and arrangement of parts hereinafter more
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50 for ﬁlmly supporting the mag nets 3

fully described, illustrated, and claimed.

In the drawings, Figure 1 is a side eleva-
tion of an automatic cucmt—elosmo instru-
ment construeted in accordance- w1t11 this in-

vention. TFig. 2 is a top plan view thereof.

Fig.31s a V@ltl@&l longitudinalsectional view

of the instrument. Fig.,éb is a transverse
sectional view on the line 4 4 of Fig. 1. Fig.
518 a similar view on the line 5 5 of g, 1

Fig. 6 is an enlmﬂ‘ed det‘ul Seetlona,l view of

the alr-cup dewce I'ig. 7is a diagrammatic

view of a telegraph- key and its connections

with the circuit-ciosing Instrument contems-
plated by this 1nve11t1011 - |

Referring to the accompanying drawmﬂ% |

the numer &1 1 designates a suitable base on

which is preferably fitted in an air-tight joint.

a glass or other suitable cover 2, whmh pro-
Lects the different parts of the instrament
from dust and moisture, so as toinsure a con-

stantand positive oper ation of the instrument
The base 1 has arranged there-

ﬂ{t all 11111168 .
over a pair of electromagnets 3, having their

wire terminals connected with the bmdmo*-

posts 4 and 5, respectively, which bllldllilﬂ‘—

posts are fitted on the base 1 in any conven-
The electromagnets 3 are rig-
idly fastened at one end to an upright sup-

ient position.

porting-plate 6, provided at its lowerend with

a flange 7, seuued to the base 1, to provide

3

in a
proper relative position above the base. "

of which the

Anan ﬂ‘ed to kat at one end of the mag-
nets 3 is a swinging armature-plate 8, pivot-

ally 'supported in 130511;1011 by the pomted-

pivot or trunnion-screws 2, which are passed
through the opposite upright arms 10 of a U-
Shaped bearing-bracket 11 fastened on the
upper side of the base. The inner pointed
ends of the pivot or trunnion screws 9 pivot-
ally engage the swinging ar mature-plate S at
1ts opposwe ends and nem its lower edge, in
order that the same may be pwot&llv sup-
ported in a proper relative position with re-
spect to the adjacent core ends of the electro-
magnets. The bearing-bracket 11 has a suit-
able wire connection 12, with a binding-post
15, fitted on the base 1 ata convenient point,
and the swinging armature-plate S carries

~centrally at 1ts upper edge a short upwardly-

disposed contact arm or post 14, provided at

55

6o

one side with a platinum contact-point 15

and at the side opposite -said point with a

hook 16, the function of Whmh hook Wlll be

more pa,l ticularly referred to.
The contact-point 15 of the eontact arm 14

is adapted to normally contact with an adja-

cent oppositely-disposed platinum contact-
point 17, formed at the inner end of a con-
tact-screw 18, adjustably fitted in the upper
end of an upnﬂht contact-post 19, secured on
the base 1 and having a suitable wire con-
nection 20 with a b111d1n g-post 21, fitted on
the base at a convenient point.

The hook 16, at one side of the short eon-'

75

30

tact-arm 14, has connected thereto one end of 83

a retractile spring 22, the other end of which

Spr ing-is eonne“ted to a fixed hook 23, fitted

in t11e upper side of the suppor tmmplate 6

for the electromagnets, and the function of
the spring 22 is to take up all lost motion be-

tween the different parts of the instrument

during the operation thereof. At its lower

edge below the pomt of pivot the swinging

armatule plate 8 is perforated to receive the
threaded end 24 of a pull or connecting rod
25, and at one side of the plate S the thr eade

end of said rod receives thereon a thumb-nut

26, which provides for properly adjusting the

00

1)1&3’" of the parts connected with the swing-

ing armature-plate; as may be required.

100

The connecting-rod 25 preferably extends

from 1ts point of connection with the arma-




10

5

20

30

35

40

.50

55

6o

& swinging lever 28,

ture-plate 8 below the electromagnets and is
suitably connected at its end opposite said
armature-plate, as at 27, to the lower end of
The swinging lever 28
1s preferably arranged at one side of the sup-
porting-plate 6, and is provided nearits lower
end with the oppositely-disposed pivot-arms
29, which are pivotally mounted in the per-
forated pivot lugs or ears 30, projected from
one side of the said plate 6. The swinging
lever 2318 provided in its upper end with an
opening 31 to receive the connecting-screw
52, which engages the threaded socket 33 of
the short connecting-post 34, projected from
one side of the metallic compression plate or
disk 35, which is suitably fastened at a cen-
tral point to the outer side of a flexible rub-
ber or similar diaphragm 36, forming one of
the inclosing sides of the air-cup 37. -
The air-cup 37 is preferably of a circular
shapeand is provided atits lowerside with an
attaching-foot 37*, which provides means for
securing the air-cup on the base 1 in an up-
right position. The said air-cup 37 is pro-
vided with an interiorly-threaded flange 38,
forming an inner open side, which removably

‘recelvesanexteriorly-threaded clamping-ring

09, engaging the threads of the flange 38 and
working against a gasket-ring 40, fitted with-
in the open side of the air-cup and against
the peripheral edges of the flexible diaphragm
ob, 80 as to clamp such diaphragm in an air-

tight joint against the interior shoulder 40, -

formed within the air-cup.

1The outer closed side of the air-cup 37 is
provided with a centrally-located offstand-
ing hollow boss 41, having therein a valve-
opening 42, adapted to be covered and un-
covered by the valve-disk 43, formed of soft
rubber or some similar material and working
over the outer side of said hollow boss. The
valve-disk 43 is fitted on the inner side of

one end of a valve-lever 44, the other end of

which lever is pivotally connected, as at 45,
with the outer side of the air-cup. Adjacent
to its point of pivot the valve-lever 44 is pro-

vided with an opening 46, which receives a

thumb-serew 47, the shank of which adjust-
ably engages a threaded socket 48, formed
on the outer side of the cup 37, and the head
ol said screw bearsagainstone end of a spring
49, the other end of which bears against the
outer side of the valve-lever 44, to normally
hold the valve-disk over said valve-opening
42, and by regulating the serew 47 the pres-
sure of said valve-disk against the outer side
of the hollow boss may be accurately regu-
lated. |

An adjusting-spring 50 is arranged within
the ailr-chamber formed between the outer
closed side of the air-cup and the diaphragm
ob, and arranged with one end bearing against
sald diaphragm and the other end disposed
within the hollow boss 41. The said spring
o0 normally presses the diaphragm 36 out-

ward, so as to overbalance the action of the |

9 572,923

' spring 22 and normally adjust the contact-

point 15 against the contact-point 17.

While the instrument just described may
be used in connection with any normally-
closed electrie circuit, the same is especially
designed for use in connection with the tele-
graph-key used with the Morse or other closed-
circuib system, and in Fig. 7 of the drawings
an ordinary form of telegraph-key 51 is illus-
trated. The key 51 is an ordinary type of
the well-known Morse telegraph-key, and es-
sentlally consists of the body portion 52, the
key-lever 53, having the finger-piece 54, and
the switch 54°, designed to electrically con-
nect the body portion 52 with the lower con-
tact-point 99, arranged below the contact-
point 56, projected from the under side of
the key-lever. The lower contact-point 55
has electrically connected therewith one of
the usual pzir of key-posts 57, the other of
which key-posts is electrically connected with
the body portion 52 of the telegraph-key in
the usual manner, and said key-posts have
respectively connected therewith the separate
terminals of the main-line circuit-wire L. In
addition to the main-line terminal connec-
tions therewith, one of said posts 57 has con-
nected therewith one terminal of a branch-
linewire/, the other terminal of which is illys-
trated as being connected to the binding-post
21 for the contact-post 19, and the other of
sald key-posts 57 also has connected thereto
one terminal of a branch-line wire ', the other
terminal of which branch-line wire is con-
nected to the binding-post 13 for the bearing-
bracket 11, which is in metallic connection
with the short contact arm or post 14.

T'o provide for operating the circuit-closing
Ingtrument in connection with the telegraph-

key, a metallic contact-spring 58 is employed.

The contact-spring 58 is provided at one end
with an insulated clamp 59, rigidly fastened
to a key-lever 53 of the telegraph-key, and
the other end of said contact-spring 58 lies
directly below the finger-piece 54 and is dis-
posed directly above and out of contact with
the contact-screw 60, fitted in the table 61, on
which the telegraph-key is arranged. and said
contact-screw 60 has connected therewith one
terminal of a local-circuit wire m, included
In circuit with a local battery 62, and having
its other terminal connected to one of the
binding-posts 4 for the electromagnets 3, and
the other binding-post 5 for said electromag-
nets has connected thereto one terminal of
the other local-circuit wire, m/'.
terminal of the local-circuit wire m'is con-

nected to the connecting-screw 63, fitted in

the table 61 of the telegraph-key and having
a short wire connection # with the contact-
spring 53, 80 as to complete a circuit through
saild contact-spring and the contact-screw 60,
cooperating therewith,

With the parts of the telegraph-key in their
normal positions the space between the nor-
mally-separated contact-spring 58 and con-

The other
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tact-serew 60 is slightly less t]m_]i the 'Spacé_

between the ordinary contact-points 55 and

56 of the telegraph-key, in order to give a

200od connection between the spring 58 and
the screw 60 and open the circuit through the
circuit-closing instrument before the fir st part
of the charaeter is made by the contact of the
points 55 and 56, and at this point it will be
noted that the spring 58 is so flexible as to
male no perceptible difference in the work
ing of the key.

NOI‘I]JELH} the contact-points 15 and 17 of |

~the circuit-closing instrument are in direct

20

contact with ea-eh other, thereby maintaining

a closed cireuit over the wires [ {' L I, and it
will therefore be obvious that the circuit of
the main line is kept closed whether the op-

erator has left his switch 54° open or not, it
of course being understood that in teleﬂmph-
keys opemted on a closed circuit when the
key isnot in use the switch 54 must be closed
in order to close the eircuit of the main line;

~but this is not always done by operators,

30
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either on account of cd,relessness or accident,
and consequently the circuit is left open,

which will prevent the sounding instruments

from being operated from a dlstant point.
When the telegraph-key is brought into

use, the operator opens the switch 54: Pro-

viding, of course, that the same had been

closed, and upon the first touch of the finger-

piece of the key lever the contact-spring 58

will be pressed in contact with the contact-

scerew G0, 80 as to close a circuit over the local-
circuit wires and through the electromagnets,

which will 1111medmtely energize sald magnets
before the contact-points 5:_) and 56 of the
key touch. Immediately upon being ener-
gized the electromagnets attract the swinging
armatme plate 8, which swings in a dwecuon

to carry the eontact-pomt 15 away from thed

contact-points 17, and thereby open the cir-
cuit on the wires [ I/, so that the main-line
circuit L will be allowed to remain open dur-
ing the operation of the telegraph-key.
When the armature is attracted to the ad-

jacent core ends of the magnets, the connect--

ing-rod 25 1s moved in a direction so as to os-
clllate or swing the lever 28 in one direction,
so as to move ﬂle compression plate or dlsk
30 inward. The inward movement of the
plate or disk 35 presses the dl&phl"ﬂﬂ*ﬂl 36 in-

ward against the pressure of the spring 50,

and thereby forces the air within the air-
chamber of the air-cup out through the valve-
opening 42 of said air-cup.
sure of the flexible diaphragm causes the

- valve-disk 43 to move away from its seat suf-

.-60

ficiently to allow the air within the air-cup to
be expelled out through the valve-opening 42.
1The flexible diaphragm reaches its inward
limit of movement when the armature-plate
contacts with the adjacent core ends of the
magnet, and the tendency of the flexible dia-
phragm to move outward and allow the con-
tact-point 15 to swing against the contact-
point 17 immediately closes the valve 43 suf-

The inward pres-

ficiently tight, 0 as to p:tevent a sufficient
quantity of air entering the air-cup to allow
outward limit of

the (:haphraom to 1"'each 1ts
movement, in which position the contact-
point 15 will contact with the point 17. How-

ever, during the operation of the telegraph-

key it will of course be understood that the
battery-circuit being continually closed by

the spring 58 and contact-screw 60 the elec-

tromagnets are always energized sufficien blv
quick 10 break the contact 15 17.

When the telegraph-key is not being ma-
nipulated, or at least after being used the
circuit through the electromaﬂnets 18 br len -_
and the spring 50 within the air-chamber ex-
erts its full pressure against the flexible dia-

phragm and gmdu_ally forces the same out-

ward, thereby adjusting the parts 28 and 25

so as to swing the armature-plate 8 away

from the magnets, and thereby carry the con-

tact-point 15 toward the contact-point 17.

However, this movement of the several parts
referred to is very gradual and is dependent

upon the amount of leakage around the edges
of the valve 43, which amount of 1eakawe 18

L2

75

30

Q0

“determined by the adjustment of the tension -

of the spring 49 by means of the thumb— :

'*mrew 47,

With the magnetsinactive 1]16 airg 1*&(1 ru.;bll}

1ealﬁ_s_a{101111d the valve 43 and reﬁll the air-
_ | and
when the said alr-chamber has become en-

chamber confined within the air-cup,

tirely refilled with air the contact-point 15

“will have reached the contact-point 17 and
again closed the circuit over the main line
through the medium of the branch-line con-
nections [ and ', so that the closing of the
10§

main-line eircuit is not at all depeudent upon
the closing of the telegraph-key switch 542,

which may be left open by negligence or ac-
The slowness with Whl(,h the arma-
ture-plate is adjusted away from the magnets

Cri d ent.

after being attracted thereby is of course im-

portant,ir respeetwe of the circuit-closer 53 60,

to prevent the contacts 15 and 17 retour*hma
at any time during the use of the teleﬂ‘l"ﬂph—
key.

While the herein- descmbed cn*eu:lt closing
instrument hasbeen_descm_bed and illustrated
in connection with a telegraph-key, it will of

course be understood that the instrumentmay -
be used to automatically close any electric

circuit of any closed-circuit system should it
be left open by accident, and any changes in
the form, proportion, and the minor detaﬂb
of construction may be resorted to without
departing from the principle orsacrificingany
of the advantages of this invention. -

Having thus described the invention, what
18 claamed and desired to be secured b} Let-
ters Patent 18—

1. In an automatic cu*emtmcloser a ﬁxed
contact-point, a movable contact- pomt D.OX-

mally contacting with thefixed pointand mag-
netically controlled in a direction away from
said fixed point, an air-cup provided at one

| side with a flexible movable diaphragm_and

95

I1CO

ITO

175

.
™

120

125

130




at its opposite side with a normally-closed
leak-valve, and suitable connections between
the flexible diaphragm and the movable con-
tact, substantially as set forth.

- 2. Inan automatic circuit-eloser, asuitable
base, a fixed contact-point supported above
the base, an electromagnet supported above

- the base, a swinging armature supported at

1O

L5

20

one end of the magnet and carrying a contact-
point opposite the fixed contact-point, an air-

cup provided with a flexible diaphragm, and .

adjusting connections between said flexible
diaphragm and the said armature to retard
the movement of the latter away from the
magnet, substantially as set forth.

5. Inan automatic circuit-closer, asuitable
base, a fixed contact-point supported above
the base, an electromagnet, a swinging arma-

‘ture supported at one end of the magnet and

carrying acontact-point working opposite the
fixed point, an air-cup provided at one side
with a flexible movable diaphragm and at its
opposite side with a normally-closed leak-
valve,and adjusting connections between said
diaphragm and said armature, substantially

-~ as set forth.

30

35

40

50

4. In an automatic circuit-closer, the base,
a fixed contact-point supported above the
base, an upright supporting-plate carryine a
pair of electromagnets arranged above the
base, a bearing-bracket fitted on the base at

one end of the electromagnets, a swinging ar-

mature-piate pivotally supported within said
bracket and carrying a short upwardly-dis-
posed contact-arm having a contact-point
working opposite the fixed contact-point, a
retractile spring suitably connected at one
end to the said contact-arm and at its other
end to afixed point of attachment, an air-cup
supported in an upright position on the base
and provided at one side with an interiorly-
threaded flange and in its outer closed side
with a normally-closed leak-valve, a flexible
diaphragm arranged within the air-cup, an
exteriorly-threaded clamping-ring engaging
the threaded flange of the cup and binding

theperipheral edges of the flexible diaphragm

therein, a metallic compression plate or disk
suitably fastened at a central point to the
outer side of said diaphragm and provided
with an of

standing socketed connecting-post, |

4 572,023

a swinging lever pivotally supported at one

side of the supporting-plate for the magnets
and suitably connected at one end to said
connecting-post, a connecting-rod connected
at one end with the other end of said swing-
ing lever and at its opposite end to said ar-

mature-plate, and an adjusting-spring ar-

ranged within the air-cup and pressing out-
ward against the inner side of the flexible dia-
phragm, substantially as set forth.

5. In an automaptic circuit-closer, asuitable

base, a fixed contact-point supported above

the base, an electromagnet, a swinging arma-
ture supported at oneend of the magnet and
carrying a contact-point working opposite the
1xed point, a suitably-arranged air-cup pro-
vided at one side with a flexible diaphragm
and in its opposite side with a valve - open-
ing, adjusting connections between said dia-
phragm and said armature, and a spring-ad-
justed valve-lever pivotally mounted at one
end on the outer side of the air-cup and car-

rying at its opposite end a valve-disk nor-.

mally covering said valve-opening, substan-
tially as set forth. |

6. In an automatic circuit-closer, the com-

bination with a telegraph-keyv; of an electro-
magnet, a swinging armature supported at
one end of the magnet and carrying a con-
tact-point, a fixed contact-point arranged op-
posite the contact-point carried by the ar-
mature, branch-line wires respectively con-
nected with said fixed and movable contact-
points and with the separate main-line ter-
minal connections with the telegraph-key, a
local-battery circuit including said electro-
magnets and.having a circuit-closer operated
by the movement of the key-lever of the tele-
graph-key, and a retarding device having
suitable connections with said armature to
retard the movement of the contact-point
carried thereby toward the fixed point, sub-
stantially as set forth.

In testimony that I claim the foregoing as
myown I have hereto affixed my signature in

‘the presence of two witnesses.

EDWIN C. WILLIAMS.
VWitnhesses:
G. G, PERKINS,
T. K. BROOKS.
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