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1,040,883. 

UNITED STATES PATENT OFFICE. 
CLYDE A. CASTLE, OF OLDHAM, souTH DAKOTA. 

CIRCUIT-CLOSER. 

To all whom it may concern: 
Be it known that I, CLYDE A. CASTLE, a citizen of the United States, and a resident 

of Oldham, in the county of Kingsbury and 
State of South Dakota, have invented a new 
and Improved Circuit-Closer, of which the 

10 

tion. following is a full, clear, and exact descrip 
My invention relates generally to circuit 

closers and more particularly it relates to 
a device which, while capable of general 
application, is especially adapted for use in 
connection with telegraph circuits. 
The principal object of my invention is to 

provide a new and improved form of circuit 
closing device adapted to be connected across 

20 

the lines of a telegraph, circuit at a station 
whereby, if the key within the station should 
be left open or a plug between the key and 
the connections to the circuit closer be re 
moved, thereby opening the line, the device 

25 
construction comprising a number of mov 
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will be actuated by means of a local circuit 
in order to close the line. 
A further object of the invention is to provide a circuit closer of new and improved 

able contacts and a number of fixed contacts 
adapted to be brought into electrical connec 
tion with each other, the said contacts being 
connected to the lines of telegraph circuits, 
there being a suitable electro-magnetic de 
vice for actuating mechanical means where 
by the before - mentioned contacts are en 
gaged so that if any of the lines should be 35 
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open in the station the device will operate 
to close them, thereby permitting messages 
to be sent over the lines. - 
Other objects and advantages of the 'in 

vention will appear as the description there 
of proceeds, all of which is particularly 
pointed out and included in the appended 
claims. t - 

Reference is to be had to the accompany ing drawings forming a part of this speci 
fication, in which similar characters of ref 
erence denote corresponding parts in all the 
views, and in which 

Figure 1 is a side view of the circuit closer; 
Fig. 2 is a sectional view thereof on the line 
2-2 of Fig. 1: Fig. 3 is a sectional view 
thereof on the line 3-3 of Fig. 1: Fig. 4 is 
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a diagrammatic view showing the wiring 
diagram of a telegraph station embodying 
three circuits with three keys and three re 
lays. 'v. 
The circuit closing device comprises a suit 

specification of Letters Patent. 
Application filed December 19, 1911. Serial No. 666,655. 

Patented Oct. 8, 1912. 

able base 1 having uprights 2 thereul car 
rying adjustable bearings 3 between which 
a spindle 4 is adapted to be movably carried, 
the spindle being provided at one side there. 
of with a number of contacting fingers 5, 
5, 5, carried on suitable pieces of insulation 
whereby they are out of electrical contact with the spindle. Suitably supported ad 
jacent the lower ends of the fingers 52, 59, 5, 
is a member 6 having a number of contact. 
ing points. 7 thereon, which are adapted to 
be placed in electrical contact with the fin 
gers 5, 5, 5, when the spindle is turned a 
suitable distance, the member 6 being con veniently carried by the upright 2. 
Suitably secured at a convenient point on 

the device is an electro-magnet 8 having ter 
minals 9 thereon adapted to be placed in 
communication with a suitable battery. 
through movable contacts, there being a 
movable armature 10 adjacent the pole face 
of the electro-magnet, the armature being 
carried on a lever 11 pivotally secured at 12 
to the spindle 4 whereby the armature may 
move closely to or remote from the pole 
face. In order to adjust the range of move 
ment of the lever 11, thereby preventing the 
armature from moving out of the field of. 
influence of the pole, a suitable device is em 
ployed which may consist of a fixed arm 13 
having an adjustable screw 14 at its lower 
end which limits the left-hand position of 
the lever 11, the lever being held in engage 
ment with the end of this screw through 
the medium of a helical spring 15, one end 
of which is secured to an adjustable screw 
16, the other end of which is secured at 17 
to the lever 11. It is to be noted that the 
lever 11 may partake of a pendulum-like 
movement about the support 12 through the 
influence of the magnet S on the armature 
10, it being also noted that any turning of 
the spindle 4 will also cause the lever 11 to 
move in a plane at a right angle to the plane 
of the said pendulum-like movement. 

Referring particularly to Fig. 2 it will be 
noted that a worm gear 20 is suitably sup 
ported at one end by a bearing 21 carried on 
the base 1, the other end of the gear being in 
operative engagement with any suitable 
means whereby it may be turned, the said 
means preferably comprising a clock-work 
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or other actuating device 22. On the lower 
end of the lever 11 and positioned opposite 
the worm gear 20 is a concave worm screw 

I 23, the threads of which are of the same 
110 



pitch as the threads on the worm gear 20 
whereby they are adapted to mesh with each 
other. 

Referring particularly to Fig. 4 which is 
5 typical of the wiring of a telegraph station 
/ 
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having three lines entering therein it will be 
noted thag each of these lines is designated 
A, B, C: the keys D, E, F, are included 
within these lines, together with relays G, 
'H, J; suitable plugs or lightning arresters 
K may be included in each of the lines if so 
desired. It will be noted that each of the 
relays or equivalent devices G, H, J, com 
prises a fixed contact a, together with a mov 
able contact b, each of these parts being in 
contact in the figure and the said contacts 
being connected in multiple with the leads 
C, D; the lead C is in circuit with the elec 

20 
tro-magnet 8 while the lead D is connected 
to any suitable battery E, the battery and 
the electro-magnet being connected together 
through a wire f. From one of the wires of 
the line A a conductor h is run to one of the 
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resistance (c. Similarly one wire of each of 
the lines B, C, is connected to the movable 30 
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contact fingers 5 on the circuit closer, the 
fixed contact 7 adapted to engage with the 
movaule contact 5 being connected to the 
other wire of the line. A through a suitable 

contacts 5,5°, the fixed contacts 7 adapted 
to make electrical connection with these mov 
able contacts being connected to the other 
wires of these lines through suitable resist 
ances M, N. 

Since a telegraph circuit is a closed one 
it is essential that the stations along any 
line have the keys thereon closed when mes sages are not being sent, the opening of any 
key opening the whole line and thereby put 
ting it entirely out of commission. The pur 
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thereby turning the spindle 4 and bringing 
the movable contacting fingers 5", 5,5°, into . 
engagement with the fixed contacts 7, where 
by the lines A, B, and C, are closed through these contacting fingers, together with g 
resistances M, N, K. Thus it will be seen 
that should any of the lines A, B, C, be left 
open through the keys D, E, F, or should 
any of the plugs Kor equivalent devices fall 
out of place the line will be interrupted only 
for a short period until the worm gear 20 
can move the lever 11 in order to bring the 
contacting fingers 5, 5, 5°, to closed posi 
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tion, in which case the lines are again in 
operative relation. It is to be noted that at 80 the left end of the worm gear 20 (Fig. 2) 
is a removed portion 50, the length of such removed portion being substantially equal 
to the width of the worm screw 23 so that 
when the screw has advanced to the left 
through movement of the gear it will come 
into engagement with such removed portion, 
thereby allowing the worm gear further 
turning without damage to the parts by rea 
son of the engagement or of herwise. 
Each key D, E, or F, and each relay G, 

H, or J, comprises an appreciable resistance 
90 

to the flow of the current therethrough and 
in order to provide for normal operation 
of the line with the circuit closing device the 
fesistances M, N and K are determined with 
respect to the resistance of the keys and the 
relays; since each of these resistances is in 
multiple with a single relay and key in each 
line efficient operation of each line requires 
that the current divide in such proportions 
that in the event of using the key and the 
relay in transmitting messages that the cur 
rent pass through the key and relay and not 
through the resistance; also that in the event pose of my circuit closing device is to pre of any of the keys D, E, and F, being closed vent the opening of a line for any length of 

time through the failure to close the key, 
or by reason of any movable contact or plug 
dropping accidentally from place, the oper 
ation thereof being substantially as follows. 
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The clock or other actuating device 22 on 
the circuit closing device is continuous in its 
operation, that is, is running all the time, 
the worm gear 20 thereby constantly turn 
ing; now, if the key D in the line A is left 
open, the flow of current through the relay 
G will stop, the movable contact b thereby 
coming into engagement with the fixed con 
tact a and closing the circuit through the 
electro-magnet 8 of the circuit closer where 
by current from the battery e will energize 
the core of the magnet, the armature 2.0 be 
ing attracted thereto, the lever 11 being also 
moved whereby the worm screw 23 at the 
lower end thereof comes into engagement 
with the worm gear 20; since this worm gear 
is constantly turning, the engagement be 
tween the worm screw and the gear, will 
move the lever 11 to the rear of Fig. 1, 

after having been accidentally left open that 
the closing of such key will permit the cur 
rant to flow through either of the relays G, H, 
and K, and not continue through any of 
the resistances M, N, or K, so that the cir cuit closing device may return to inoperative 
position when such key is closed. It is to 
be noted that in a line comprising a number 
of stations each of which is provided with a 
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115 circuit closer, operable through a local bat. 
tery, opening of the line in any station will . . 
cause the circuit closers in each station to 
act, consequent closing of the line returning 
each of the relays to inoperative position by 
reason of the current then passing Es the keys and relays rather than through the 
resistances used with the circuit closer. 
Of course the number of circuits which 

the device is adapted to handle may be 
varied at will and the value of the resistance 
used with the device will depend upon par 
ticular conditions to be met, such changes 
being those of design and included within 
the spirit of the appended claims. 
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iiaving titas described my invention, 
claim as new, and iesire to secure by Let 
ters Patent:-- 

i. A. circuit-ciosing device comprising a 
5 fixed contacting eiement, a Yovaile contact 
ing eiement, a lever movably notinied in 
position, a constantly tarning screw, means 
On the ever adapted to engage the screw, 
whereby the lever may be swing and the 
contacts brought into engagement with each 
other, ai) armaitre on the ever, and a ciec tronagnet for co? eration with the airina 
ture for bringing the screw-essaging near is 
on the ieves into engageirs: i, yith the $3rew, 

13 2. A circuit-ciosing evice coin; rising 
fixed contacting 3iement, a novable spindi 
: contacting e he spid: 
aic adapted 3 cigage the first contacting 
element, a lever movably connected to the 
spindle. at aiiaattice on the ever, a coin 
staintly turning Screw 3-disca;nt the ever, an 
other sexes of agiai pitch carried by the e 
yer adapted or engage:Yelt, with the coin 
stantly tirring Screw, means for keeping the 
lever Feilote from the Saii constantly turn 
iing screw, and 21 electro-imagnet coöperat 
ing with the said arnature in order to bring 
the screws into engagement, with each other. 

3. A circuit-cioser comprising a fixed con 
tacting eleiaei, , a rigy:ble spindle, a con 

3 noving there 
ing eieilerits being 

O 

i 2 5. t 
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age gach othes, a lever Yoi. 

y 3. 

ably cai'i'ied by the spindie, an ariature on 
the lever, a rotating wors, a screw on the 
lever adapted to engage the worm, a spring 

ging the leyer and keeping the worm. 
i and Screw oilk of engagement, and an elec 
iro-magnet for coãperation with the said 
armat are in order to bring the wornia and 

: the screw into engagement, whereby the le 
yer and the spiracle may be 11 oved, thereby 

| bringing the contacting elements into elec tricai coniyection. 
4. A circuit, close' comprising fixed coil 

indle novably mounted 
carried by the spindle and 
gage the Sa tid fixed contacts 

i.e. iioves, a lever movably 
carried by Eise spindie and tarning there:- 
with, a constantiy i arning storin, a coöp 
erating seieinéni on the said lever adapted is 

to engage the worm, an armature on the le 
ve, and an electro-magnet for coöperation 
with the arrature whereby, when the co 
operating element on the lever engages the 

| worn, the said lever will move and with it. 
the spindle, whereby the said contacting ele 
inents will engage each other. -- 

in testimony whereof I have signed my 
ame to this specification in the presence of 
iwo subscribing witnesses. 
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