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To all whom it may concern: 
Be it known that I, CHARLEs A. BILEY, a 

citizen of the United States, residing at 
- Cripple Creek, in the county of Teller and 
State of Colorado, have invented certain 
new and useful Improvements in Electric 
Pull-Switches, of which the following is a 
specification. . 
My invention relates to improvements in 

electric circuit-controlling devices of the 
type commonly known as pull switches and 
its primary object resides in the provision 
of a device of this character which while 
simple in construction, is effective and re 
liable in use, and constructed so that its 
operative parts are adequately protected 
against moisture and against their derange 
ment or incapacitation by other exti'aneous 
CalSeS. 

The protective features in the construc 
tion of my invention are of particular im 
portance in switches used to control circuits employed for the operation of signaling in 
struments and other electric devices in 
mines, in which they are in many instances 
exposed to water, which is liable to detri 
mentally affect the movements and coöper 
ative relation of the switch-parts. 
In the accompanying drawings in the 

various views of which like parts are simi 
larly designated, Figure 1 represents a lon 
gitudinal, axial section through my lim 
proved switch, Fig. 2, a similar section 
partly in elevation, taken along the line 
2-2, Fig. 1, Fig. 3, an end view of the 
switch, looking in the direction of the ar 
row a Fig. 1, and Fig. 4, a longitudinal sec 
tion of the closed end of the switch, show 
ing the arrangement of the circuit-control 
ling members of the same, when the device 
is used to control a normally closed circuit. 
The reference numeral 2 designates a cas 

ing made of metal, hard rubber, or other material impervious to water. The casing 
which is open at one of its ends, has inter 
nally, adjacent said end, a concentric face 3 
of reduced diameter provided with screw 
thread for the water-tight and detachable 
connection of the operating parts of the 
switch. At the opposite, closed end of the 
housing, an axial socket 4 is formed in an 
enlargement 5 of its wall for the guidance 
of the pull-rod included in the operating 
mechanism, and apertured lugs 7 which ex 
tend longitudinally and laterally from the 

gasing in a plane preferably parallel to its 
longitudinal axis, provide means for mount 
ing the switch upon a suitable support, by 
the use of screws or nails. 
The operating mechanism of the switch 

is in its entirety connected with a screw 
plug S which has an external screw thread 
for coöperation with the internal thread on 
the casing. The plug has at its inner end a 
central Socket into which is driven or other 
Wise Secured, a block 9 of circular contour, 
which being made of nonconductive mate 
rial, is provided for the support and guid 
ance of the parts of the mechanism which 
in the operation, are either permanently or 
temporarily placed in the electric circuit in 
which the switch is connected. 
The mechanism above referred to includes 

a pull-rod 6 which is slidably fitted in bores 
formed in the plug and the block in axial 
alinement with each other and the socket 
in the enlargement at the closed end of the 
casing. This rod has at its outer extremity 
a head 10 provided with an eye for the at 
tachment of a rope, chain or other means 
employed for imparting a longitudinal 
movement to the rod, and adjacent its op 
posite end it has a threaded portion for the 
application of a pair of nuts 12 between 
which a circular contact member 13 is ad 
justably secured. The contact member is 
disposed in the space between the closed end 
of the housing and the inner end of the 
block 9 for its movement with the rod when 
the latter is partially withdrawn, and it is 
insulated from the rod and the nuts by 
means of a bushing and washers of non 
conductive material. The block 9 has a lon 
gitudinal recess 14 which at its open, outer 
cind is closed by the plug 8 and which pro 
vides an annular chamber around the rod, 
to receive a helical spring 15 which at one 
of its ends, bears against the inner surface 
of the socket in the head in which the block 
is inserted, while its opposite extremity is 
engaged by a piston 16 which is mounted on 
the rod within the recess by the use of a 
cotter 16 or other suitable fastening means. 
The block is flattened at its inner end to 

provide two convergent faces for the sup 
port of contact blades 17 of resilient mate 
rial, the extremities of which curve out 
wardly to be engaged by the contact mem 
ber 13 when it is moved toward the block by 
longitudinal movement of the rod. The 
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blades are electrically connected with the 
protruding ends of conductors of electricity 
18 which are incased in coverings of insu 
lating, material, and which project through 
holes in the plug at diametrically opposite 
points, and lie in shallow depressions 
formed longitudinally in the exterior sur 
face of the block. 
The blades which thus are the terminals 

of the electric circuit in which the switch is 
connected, are normally when the circuit is 
open, insulated from each other by their con 
nection with the block, while the spring by 
its pressure on the piston, maintains the 
rod in its retracted position in which the 
contact member 13 is separated from the cir 
cuit terminals a distance sufficient to prevent 
the passage of electric fluid between them. 
When it is desired to close the circuit, the 
rod is partially withdrawn from the casing 
by a longitudinal movement imparted there 
to by means of the chain or other agent at 
tached to the eye at its headed extremity. 
The contact member which by this move 
ment is brought in engagement with the 
blades 17, completes a circuit of which they 
are the terminals as long as the rod is held 
in its withdrawn position or until the pull 
at its outer end is, diminished, when by the 
action of the spring it is returned to its origi 
nal position and the circuit is in consequence 
reopened. 

In the construction shown in Fig. 4, a 
switch is shown, which is capable for use in 
a normally closed circuit; the blades 20 are 
formed so that the contact-member is nor 
mally in engagement therewith to close the 
circuit of which said blades are the termi 
nals, and when the rod 6 is pulled outwardly, 
the member 13 disengages the blades, where 
by the circuit is opened. 

It will be observed that by the construction 
as shown and described, the interior of the 
casing in which the coöperative conductive 
parts by which the circuit is controlled, are 
assembled, is rendered impervious to water, 
that the said parts are fully protected 
against damage by falling objects, and that 
their derangement by other causes and their 
electrical connection by any means other 
than the movement of the rod, are effectively 
prevented. 

Inasmuch as all exterior parts of the 
switch are completely insulated from the 
electrically active parts of the same and the 
latter cannot be affected by moisture, it fol 
lows that operators are fully protected 
against shocks, when opening or closing a 
circuit in which the device is connected. 
While Iny improved switch may be em 

ployed wherever the services of a circuit 

i132,354, 

controlling instrument of this character are 
required, it is, as mentioned hereinbefore, 
particularly adapted for use in mines in 
which the incapacitation of electric instru 
ments by any of the causes above referred to, 
is a frequent occurrence. 

Having thus described my invention 
what I claim and desire to secure by Letters 
Patent is: 

1. An electric pull-switch comprising a 
protective casing which is closed at one of 
its ends and which at its opposite, open end 
has an internal screw-thread, a bored plug 
having a screw-thread coöperative with that 
in the casing, a circuit-controlling mecha 
nism mounted in its entirety on the said 
plug and including a pull rod which is slid 
ably fitted in a bore of the plug, to extend 
exteriorly of the casing, and conductors of 
electricity which are fitted in other bores of 
the plug to connect with the aforesaid mech 
anism. 

2. An electric pull-switch comprising a 
protective casing which is closed at one of 
its ends and has at the said end an interior 
axial socket and which at its opposite, open 
end has an internal screw thread, a bore 
plug having a screw-thread coöperative with 
that in the casing, a circuit-controlling mech 
anism mounted in its entirety on the said 
plug and including a pull rod which is slid 
ably fitted in the said socket and in a bore 
of the plug to extend exteriorly of the cas 
ing, i conductors of electricity which pro 
ject through other bores of the plug, into the 
casing for connection with the said mecha 
nism. 

3. An electric pull-switch comprising a 
protective casing which is closed at one of 
its ends and which at its opposite open end 
has an internal screw-thread, a bored plug 
having a screw-thread coperative with that 
in the casing, a bored block of non-conduc 
tive material fastened on said plug within 
the casing, electric contacts fastened on said 
block, a spring-held pull rod slidingly fitted 
in alined bores in said block and said plug 
to extend outside the casing, an insulated 
contact-member fastened on said rod to be 
brought into conductive engagement with 
said contacts by a sliding novement of the 
rod, and conductors of electricity fitted in 
other bores of said plug to connect with the 
said contacts. 

In testimony whereof I have affixed sy 
signature in presence of two witnesses. 

CHARLES A BL LEY. 
Witnesses: 

P. J. HolMEs, 
R. H. SunDERIN. 
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