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My invention relates to a safety switch adapted 
peculiarly for use in places where there may be 
combustible gases or explosive vapors or combus~ 
tible dust in the atmosphere immediately sur 

5 rounding the switch. 
The switch in general comprises an explosion~ 

proof casing containing the switch mechanism 
proper, an external handle for drawing the switch 
on or Off, a socket electrically connected to the 

10 internal switch mechanism, and a detachable 
connector plug adapted to fit in the socket to 
make connections forming a source of current to 
the switch mechanism. 
The primary object of my invention is to sim 

plify certain features of the switch mechanism 
shown in my prior Patent No. 1,347,534, issued 
July 20th, 1920. 
Among the further objects of my invention is 

to provide an explosion-proof switch of the gen 
20 cral character shown in my prior patent, but 

' wherein provision is made for making the switch 
mechanism even more explosion-proof. 
Yet another object of my invention resides in 

v cheapening and simplifying the switch, and par 
ticularly the operating connections from the ex 
terior operating~ handle to the interior switch 
lever, and in simplifying and cheapening the con 
nections from the exterior operating handle to 

, the shiftable interlock between the switch 
throwing mechanism, and means for locking the 
plug within or outside of its socket. 

Still another object of my invention resides in 
providing a more positive operation of the in 
terior switch lever from the exterior operating 
handle. 
Yet another object of my invention resides in 

the provision of a practical ground connection 
between the detachable plug and the casing. 
These and other objects of my invention will 

be apparent from a perusal of the following speci 
?cation when taken in connection with the ac 
companying drawing, wherein: 
Figure 1 is a side view, partly in section, of my 

improved switch; 
' Figure 2 is a top View on line 2-2 of Figure 1; 

Figure 3 is a sectional view on line 3-3 of 
Figure 2; and 

Figure 4- is a view of the exterior operating 
handle with the connection to the interlocking 

"0 lever, said parts being cut away to show the con 
struction. 

7 Referring now to the drawing in detail, in the 
illustrated form of my invention there is a box 
2 which is intended to be mounted in fixed posi— 
tion by means of suitable lugs 4. This box at one 
end has an opening 6 which is threaded on the 
interior bore thereof to receive the usual pipe 
conduit through which the electrical conductors 
pass. At its opposite end this box 2 is provided 
with a socket 8, which may be either integrally 
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formed therewith or connected thereto by means 
of a flange 10 and suitable screws 12. The junc 
tion between the socket 8 and the box 2 is prefer 
ably gas-tight. In addition, the box 2 is pro 
vided with a cover 14 secured to the box in any 
suitable or convenient manner as by means of 
suitable screws 16, or other suitable means. The 
junction of the cover and the box 2 is made by 
relatively wide ?anges 20 on the cover and 22 on 
the box. These ?anges extend around the en 
tire surface of the box top and cover so as to pro 
vide a relatively wide joint to prevent the propa 
gation of flame in case of an internal explosion. 
The switch mechanism which is adapted to be 

actuated is contained within an explosion proof 
inner casing or box 24, which inner box is pro 
vided with projecting lugs 26 adapted to be at 
tached to upstanding lugs 28 formed on the inner 
bottom wall of the outer box 2. Screws 30’ pro 
vide this detachable connection. rI‘his inner 
switch box contains any type of single, double 
pole or even triple pole switch. 
The switch mechanism, save for the fact that 

it embodies a shiftable control or switch lever 30, 
forms no part of my present invention. It is 
shown of conventional type, including the insula 
tion 82 and the conductor terminals 34, 36, 38 
and 40 passing through suitably formed apertures 
in the two extreme ends of the box. These aper 
tures are sealed by any type of sealing composi 
tion. in addition, the box is provided with a 
cover 42 held in place as by screws, or other suit 
able means, and in such manner that gas cannot 
pass through the junction of the cover and the 
box. The switch lever 30 is adapted to be oscil 
lated about a horizontally arranged pivot. 
The mechanism for throwing the switch lever 

30 has been greatly simpli?ed in my present in~ 
vention. In the form illustrated, it comprises a 
slidable rod 44 which slidingly ?ts through a bore 
46 and a bore 48 formed in one side of the inner 
casing 24. A central portion of this rod 44 is 
threaded as at 50 to receive a yoke 52, which 
extends over and straddles the upstanding switch 
lever 30 as at 54. The yoke 54 is provided with an 
upstanding projection 56 adapted to slide along 
the under side of the wall 106 of the cover 42. Just 
above the control lever 30 the cover is bulged up 
wardly as at 60 in order to permit of its arcuate 
movement at this point, but since the upstanding 7 
lug 56 on the yoke 54 contacts with the bottom 
of the cover, the yoke is prevented from rising 
above and slipping on the upstanding switch 
member 30. 
Means is provided for operating the sliding rod 

44 from a point outside the outer casing 2. In the 
present instance, the inner wall of the casing 2 
is provided with an inwardly projecting, horizon 
tally disposed sleeve 58 having a central bore to 
receive a shaft 60, which is rigidly fastened there- 1 
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2 
to at its inner end, and a lever 62. The inner 
end of this lever enters a recessed block 64, fas 
tened to one end of the control rod 44. The outer 
end of the shaft 60 is provided with a quadrant 
66 rigidly connected thereto as by a set screw 68 
or other suitable means such as a key or pin 
through hub and shaft could be used. Rigid with 
this quadrant is one form of an operating handle 
'70, the other end of the quadrant is a sector 
shaped portion 72, the inner wall of which is cut 
away in a somewhat L-shaped formation, as at '74. 
In order to provide an interlock between the 

mechanism for operating the switch 30 from the 
handle 70, I have provided a locking lever 76 
pivoted as at 7 8 to an extension 80 of the casing 8. 
The end 82 of this lever projects into the recess '74 
of the quadrant '72, and a coiled spring 84 is ar 
ranged normally to press the end 82 of this lever 
inwardly, so that when the short leg of the L~ 
shaped recess is opposite the end 82 of this lever, 
if other conditions permit, the spring 84 will force 
such end to the shorter recess. The opposite end 
of the lever 76 is of yoke-shaped formation, pro 
viding two spaced-apart ?ngers 86 and 88 and an 
intermediate groove 90. The socket 8 of the casing 
is provided with a lateral angularly shaped bore 
92 somewhat in the form of a guideway to sliding 
ly receive a locking lug 94 on the side of the 
plug. This is provided so that the plug can be 
slidingly inserted into the socket in only one 
position. This locking lug 94 is a member which 
is adapted to cooperate with the locking lever 76 
to form an interlock between the switch-operating 
mechanism and the plug, so as to make it im~ 
possible for the operator to insert or withdraw the 
plug unless the switch is open, and thus avoid arc~ 
ing of the electrical contacts and the consequent 
danger of explosion. 
In order to provide a ground connection be 

tween the plug 96 and the casing 2, I have pro 
vided the casing with a spring 98 attached to the 
casing as at 100, and the inner end of this spring 
extends inwardly and is adapted to lie in the 
groove 90 in the interlocking lever '76, so that 
when the plug is inserted in the socket 8, the lug 
94 will pass or scrape along the smooth surface 
of the copper contact strip 98 to form a firm and 
constantly bright ground connection. 

It will be noted that the two ?ngers 86 and 
88 and the groove 90 of the interlocking lever 
'76 are arranged so that as the plug 96 is inse ‘ted, 
its inner end will contact against the ?nger 86 
of the lever 76. In the operation of my device, 
with the switch in open position and the control 
handle '70 as shown in Figure 1, the plug 96 in 
serted in the socket 8, the lug 94 passing into the 
o?set guideway 92. Upon pushing the plug into 
the socket, the inner end of the plug will push 
against the ?nger 86 of the control lever until 
the plug is in innermost position. In this inward 
movement of the plug, due to the fact that the 
inner end of the plug has contacted with the 
?nger 86, the end 82 of the interlocking lever 

76 has been. swung about its pivot 78 so that end is thrown slightly forwardly away from the 

shorter leg 102 of the cut-out 74. In other words, 
it will be somewhat in the position shown in 
Figure 1. 

It will be apparent that in this position it will 
register with the longer leg 104 of the cut-out '74 
so that if it now be desired to. move the handle '7 
of the exterior operating lever by shifting it 
clockwise, the switch lever 36 is not only thrown to 
closed position, but also, due to the einoving of the 
longer leg 104 of the cut-out '74 across the end 82 
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of the interlocking lever 76, the interlocking lever 
has been locked against further pivotal move 
ment. Hence the lug 94 on the side of the plug 
will be securely locked between the two ?ngers 
86 and 88 of the interlocking lever '76, and there 
fore it will be impossible to withdraw the plug 
from its socket, but the switch-operating lever 
70 can be operated freely to throw the switch 
to on and off position. In other words, with the 
lever '10 thrown to on position when the switch 85 
is closed, it is not possible to withdraw the plug 
until this lever '70 is thrown to a position wherein 
the switch is open. At this point end. 82 
of the interlocking lever will again register with 
the shorter leg 102, so that the plug can be With— 
drawn from its socket. 

It will also be seen that when the plug 96 is 
withdrawn from socket 8 of the casing, the coiled 
spring 84 will force the end 82 of the interlock 
ing lever ‘76 up into the shorter leg 102 and with 
the interlocking lever 76 in this position it can 
be readily seen that the handle '70 is positively 
locked. This prevents the switch from being 
operated or moved to its on position until the 
plug 96 is again inserted in the socket 8, and 
which forces the end 82 of the interlocking lever 
76 down far enough to allow it to enter the 
shorter leg 102 when the lever '70 is moved for 
ward. 

This is an important advantage, since the con 
struction prevents accidental or intentional 
switch closing movement of the operating handle 
when the plug is removed. If the switch should 
be closed when the plug is removed, some inno 
cent person might proceed to insert the plug 
without knowing that the plug engaging elec 
trical contacts were alive, and the resulting elec 
tric are which. would be created at the instant 
the plug engages the contacts, might create 
hazardous conditions, particularly if the con- 
tacts should be surrounded by an explosive 
atmosphere. 

It will be apparent from the foregoing that 
I have provided a switch of extreme simplicity, 
of relatively low cost of manufacture, and with 
practically no possibility of mechanica'ily get 

ting out of order. At the same time, it is nearly explosion-proof as possible, since the arc 

ing portion of the switch is enclosed in a sub 
stantially hermetically sealed outer casing, The 
only apertures in the inner casing are the bores 
46 and 48 through which the rod 44 slides, and 
this slide ?t can be made suiiiciently close to 
prevent the passage of any gas therethrough. 
The only opening in the outer box is that be 
tween the sleeve 58 and the shaft 60, and this 
oscillatable shaft ?tting can be made so relatively 
close as to prevent the possibility of any gas 
passing therethrough. The covers of the two 
boxes can be made practically hermetically 
sealed. The interlocking feature between the 
inner switch mechanism and the insertable plug 
is located wholly outside of the box, and op 
erable from the switch quadrant '72, which elim~ 
inates any possibility of the entrance of gas. and 
provides ready access to this mechanism for re 
pairs and inspection. The switch mechanism 
s simple in construction and operation, and is in 
constant, direct, and positive actuating connec 
tion between the handle '70 and the switch lever 30. 

It must be apparent that any type of switch 
may be used within the inner box 24, and that 
the yoke connection 54 may be suitably modi?ed 
to accommodate whichever type of switch-oper 
ating lever is used in lieu of the lever 30, and it H0 
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will be understood that numerous changes may 
be made in the form, construction and arrange 
ment of the several parts without departing from 
the spirit or scope of my invention or sacri?cing 
any of its attendant advantages, the form herein 
described being a preferred embodiment for the 
purpose of illustrating the several novel features 
of my invention. 
_Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A switch of the character described, compris 
ing switch mechanism having a shiitable switch 
member, a substantially explosionuproof casing 
enclosing the switch mechanism and the mem 
ber, operating connections for said member pass 
ing through the wall of the casing, a second cas 
ing wholly enclosing the inner casing, said second 
casing including a socket and a connection for 
electrical conduits, and a shiftable control handle 
mounted on the exterior of said second casing and 
having a controlled member passing through the 
wall of said second casing, and connections from 
said controlled member passing through the walls 
of said second casing to the switch~operating 
mechanism passing through the wall of the inner 
casing, a plug adapted to be inserted in the socket, 
said plug having an interlocking element, and a 
shiftable associated locking element mounted on 
the said second casing and adapted to make look 
ing and unlocking contact with the lug on said 
plug, and connections from said shiftable locking 
element to the shiftable control handle on said 
second casing, said connections being constructed 
and arranged whereby to prevent the withdrawal 
of said plug when said shiftable handle is moved 
to throw the switch to closed position and per 
mitting free withdrawal of said plug when the 
switch is thrown to open position. 

a 2. In a device of the class described, the com 
bination of a casing provided with a socket, a 
switch mounted in said casing, and provided with 
a movable element, a handle mounted on the out 
side of the casing, said handle being provided with 

' a rigidly connected arm, said arm being provided 
with a locking means having angularly disposed 
portions, a lever pivotally mounted on the out 
side of said casing between the laterally disposed 
arm of the handle and the socket, the inner end 

, of said lever having a portion adapted to inter 
lock with a lug on a plug adapted to be inserted 
in the socket, whereby to be shifted upon the 
movement of said plug, the opposite end of said 
lever being constructed and arranged to co— 
operate with the locking means, and spring means 
adapted to normally urge said pivoted lever in a 
predetermined direction. 

3. In a device of the class described, the com 
bination of a casing having a receptacle and hav~ 
ing a switch handle shiftably mounted on its ex 
terior, said switch handle having a laterally dis 
posed quadrant provided with a locking groove, 
one portion of which extends peripherally of the 
quadrant, and the other portion of which extends 
substantially at right angles thereto, a switch 
mounted within the casing and having a shiftable 
control element, operative connections from the 
operating handle to the control element of the 
switch, whereby, upon movement of the handle, 
said switch element will be shifted, and an inter 
locking lever mounted on the exterior of said 
casing, said lever being pivoted intermediate its 
ends and having its innermost end provided with 
spaced-apart ?ngers and an intermediate groove, 
the opposite end of said lever projecting into the 

3 
locking groove of the quadrant, and a plug for 
said receptacle, said plug having a locking lug 
adapted, when the plug is in inserted position, to 
lie between the ?ngers of the interlocking lever 
with the innermost end of the plug pressing 
against one of said ?ngers. 

4. In a device of the class described, a switch, 
a casing for said switch, including a socket, a 
plug for the socket, said plug having a locking 
lug, a switch mechanism within the casing, in 
cluding a shiftable member, an operating handle 
mounted on the exterior of said casing and be 
ing operatively connected therefrom through the 
wall of the casing to the switch mechanism, and 
interlocking mechanism mounted on the exterior 
of said casing, including a pivoted lever oper 
atively associated with the operating handle, and 
with a lug on the plug, said casing having a re 
silient ground-contacting member in the path 
of movement of the lug on the plug, whereby, 
when the plug is inserted, ground contact will 
be made between said plug and the casing. 

5. A switch mechanism comprising a casing en 
closing a switch, said casing having a socket pro 
vided with a lateral guideway, a plug having a 
ing adapted to slide into said guideway to permit 
the insertion of plug into the socket, there 
being a resilient metal contact mounted in the 
inner wall of said guideway and extending inward 
ly into the path of movement of said lug on the 
plug to provide a ground contact. 

6. A switch mechanism comprising a casing 
enclosing a switch, said casing having a socket 
provided with lateral guideway, a plug having 
a ing adapted to slide into said guideway to per 
rnit the insertion of the plug into the socket, 
there being a resilient metal contact mounted in 
the inner wall of said guideway and extending 
inwardly into the path of movement of said lug 
on the plug to provide a ground contact, there 
being a control handle mounted on the exterior 
of said casing connecting to the switch mecha 
nism within the casing, and an interlocking lever 
mounted on the exterior of said casing and con 
nected to control handle, one end of said in- ‘ 
terlocking lever being operatively associated with 
the plug and with the lug on the plug, and with 
the resilient ground contact. 

'7. A switch mechanism of the character de 
scribed comprising a casing having at one end a 
connection for an electrical conduit, said casing 
at the other end having an opening, a socket 
member having a cylindrical sleeve passing into 
said opening, said socket member including a 
flange and fastening means passing through said 
?ange, and through the end of the casing, to 
hold the socket member in position on said cas 
ing, said socket member having a lateral exten 
sion at the end of the casing provided with a hol 
low portion, a lever pivoted in said hollow portion 1‘ 
transversely to the bore of the socket member, and 
an operating handle mounted on the exterior wall 
of said casing. said operating lever having a lat 
eral offset arm provided with an interlocking 
groove adapted to receive the outer end of said 
pivoted lever, a switch mounted in said casing 
and provided with an actuata‘ole arm, and oper 
ating connections from said handle on the ex 
terior of said casing through the wall of said 
casing and to the actuating arm of the switch, - 
and a plug adapted to be inserted in said socket, 
said plug having a locking lug adapted to be 
operatively associated with the inner end of said 
pivoted lever. 

8. An explosion-proof switch comprising an 
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outer casing having a socket adapted to receive 
a plug and having a control member mounted 
on the outer side thereof with an o, crating shaft 
passing through said casing, and a substantially 
explosion-proof box rigidly mounted within said 
casing, said box having a switch the "ein includ 
ing an actuatable member and connections pass~ 

through the wall of said inner box to the 
inner end of the actuating rnech ' 
mounted on the exterior wall of the outer box. 

9. A switch of the character described, compris 
ing a casing having al sleeve formed 
therein, a ' _' ~ gn sleeve, the 

inner end of t r a lover, a re- 
cessed block operatively associated with said le 
ver, a switch box mounted within the ?rstumen 
tioned casing, a switch in said box, said switch 
box having rcgiste 'ng intent " disposed sleeves, 
a rod slie‘able through said sle v W, one end of said 
rod passing; outside of switch box and con 

ycke mounted 
uin said switch box, said 

yoke overly ; a shifta‘oie switch ' 2? where 
by, on sliding movement of said rod, said switch 
member will be shifted. 

10. A switch of the character described, co1n~ 
prising a casing having an ii ternal sleeve, a 
shaft passing through said sleeve, the inn " end 
of the shat t carrying a lever, a recessed member 
operatively associated with s’ lover, a switch 
box mounted within the first .centioned casing, 
a switch in said box, said switch box having reg 
istering internally disposed sleeves, a rod slidable 
through said sleeves, one end of said rod pass 
ing outside of switch box . d connected. to 

the recessed member, and yoke mounted on sliding rod w‘i'hin said switch box, said yoke 

overlying a shiftable s , tch member who y, on 
sliding movement oi‘ s rod, switch me1n~ 
her will be moved, said yoke having an upstand 
ing ?nger sliding along a wall of said switch box, 
whereby to prevent l‘“"79.l‘d movement of said 
yoke beyond a prsdete- 6. point upon move 
ment thereof. 
‘11. In a switch oi the character described, the 

combination of a switch box earrg'ng a switch 

nected to the recessed block, 
on said sliding rod w ' 

ed in s through, a switch mocha ism it, 
box and having eiectr' l conductors passing 
through said openings, -' ' 0s being her 

metically sealed by a a rod slid 
able through one of the side walls or" said box. the 
inner portion of said rod being operatively con 
neeted to a slidable meinoer switch, t second cas 

=ticned switch box, said 
casing having an in'a'aioy projecting sleeve, a 
shaft passing through said sleeve, and provided at 
ts inner with a lever having an articulated 
connection with said no‘ rod, the outer end 
of said shaft having an ' 1g handle whereby 
to cause the operation of said switch on the out~ 
side of both of said switch boxes, outer switch 
box'having a socket provided with switch termi 

nals passing into the inner portion of said box connecting with the of the conductors 

that pass through the inner box, a plug carry 
ing connecting terminals adapted to con~ 
tact with the terminals the socket. 

12. The combination of an exterior casing haw 
ing an opening at its end, a socket member hav 
ing a ?ange attached by suitable fastening means 
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to said casing, and said socket member having 
a lateral extension ?tting the end wall of said 
casing, said extension having a transversely ex 
tending plate-like member lying adjacent that 
side of the wall of the casing adjacent to the end 
wall, said extension being hollow, and said socket 
member having a lateral guideway leading into 
said hollow portion, a plug having a locking lug 
adapted to be inserted in said socket with the 
locking lug passing into the guideway, a lever 
pivoted in the hollow extension, said lever hav 
ing a forked end constructed and arranged to re 
ceive the locking lug on the plug between its fur 
cations, the outer end of the lever extending be 
yond the plate-like projection, said plate-like 
projection being slotted to permit oscillation of 
such end of the lever, a spring interposed between 
said lever and the adjacent wall of the extension, 
and an operating handle mounted on the second 
mentioned wall of the casing and provided with a 
quadrant having a locking groove, a portion of 
which extends substantially concentrically with 
the axis of oscillation of the quadrant, and a sec 
ond portion extending substantially at right an 
gles to the ?rst-~1nentioned groove portion, where 
by said r,rooved portions will permit the oscilla 

of the end of said lever at certain positions 
of the quadrant, and a switch mechanism mount 
ed within the casing, including a oscillatable 
member, and operative connections from said 
member to the arm on the outside of said casing. 

13. A switch mechanism comprising a casing, 
a switch mounted in said casing and having a 
switch arm oscillatable about a horizontal axis, 
said oscillatable switch arm extending upwardly, 
a cover for said casing, said covering having a 
portion to permit the oscillation of said arm, and. 
having the adjacent walls of said cover lying 
within the arc of movement of the upstanding 
switch element, a yoke straddling the oscillatable 
switch arm, said yoke having an upstanding 
?nger adapted to contact with and slide along the 
under surface of the cover during the oscillation 
of the yoke, whereby to keep said yoke and switch 
arm in operative connection, and means passing 
through the switch casing for oscillating said 
yoke, and a second casing enclosing the ?rst cas 
ing, an operating handle mounted on the outside 
of the second casing, with a connection passing 
through the wall of the second casing to the 
switch-operating mechanism within said casing, 
said outer casing having a socket and a plug 
adapted to be inserted in said socket, said plug 
carrying a lug and an interlock associated with 
said switch-operating handle on the outside of 
the casing, and with the lug on the plug. 

14. In a device of the class described, a switch, 
a receptacle, a plug for the receptacle, a box en 
closing the switch, a handle outside of the box 
connected to the switch for closing it, said handle 
having a laterally and rigidly extending portion 
provided with a substantially L-shaped guide, a 
lever having one end normally moving in said 
guide and having its other end provided with 
means located in the path of the movement of 
the plug, there being operatively associated means 
on said lever and on said plug providing an inter 
lock. ' 
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