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[57] ABSTRACT 

An explosion-proof type switch box with an alarm is 
disclosed. The box has a window opening and push 
buttons are provided. An ampere meter and a switch 
are arranged within the box adjacent the window 
opening and the push buttons, respectively. An indica 
tion lamp is located on the upper face of the switch, 
electric lamps of green and red colors being mounted 
at the back side of the window opening and within the 
indication lamp and the lamps ‘are connected in paral 
lel with each other. The green lamps are set to light 
during normal operation of a machine connected to 
the switch of this invention while red lamps are set to 
light upon occurence of any abnormal condition in the 
machine. Thus, the operative condition of various, ma 
chines can be determined at a distance with certainty. 

2 Claims, 4 Drawing Figures 
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EXPLOSION-PROOF TYPE SWITCH BOX WITH 
ALARM ‘DEVICE 

BACKGROUND OF THE INVENTION 

This invention relates to a pressure- and'explosion 
proof type switch, and more particularly to a switch 
wherein it is possible to observe an operative condition 
of machines connected to the switch through a window 
opening provided on the front face of the switch and by 
means of the color of electric lamps adapted to light in 
an indication lamp provided on the upper wall of the 
switch. / 

Various electrical machines currently indicate, by 
means of electric lamps of green and red colors, 
whether the machines are operating normally or not. 
When the red lamp lights indicating a dangerous condi 
tion of the machine, operation thereof is stopped for 
inspection and the abnormal condition is remedied, 
thereby securing safety of the machine. 
However, there have been no such preservative facil 

ities in pressure- and explosion-proof type switches. As 
well-known, explosion-proof type electrical machines 
are used in places where a possibly dangerous explo 
sion may occur and full consideration must be taken to 
preservative facilities. It is true that various machines 
of explosion-proof type have been manufactured and 
used against the danger of explosion, but no develop 
ment has been made in devices for deciding the opera 
tive state of the machines connected to switches. 

SUMMARY OF THE INVENTION 

This invention is directed to a-pressure- and explo 
sion-proof type switch provided on its front wall with 
a window opening through which a pointer of an am 
pere meter can be read out. Two electric lamps of 
green and red colors respectively are positioned on the 
back side of the window opening, an indication lamp is 
mounted on the upper wall of the switch body, and two 
electric lamps are connected in parallel with said two 
lamps in the window opening and are mounted inside 
the indication lamp in such a manner that electric 
lamps of the same color are lit simultaneously so that 
the green electric lamp may light when the machines 
connected to the switch operates normally while the 
red electric lamp may light when an abnormal condi 
tion occurs in the machine. 

It is therefore an object of this invention to provide 
a device capable of detecting an operative condition of 
the machines connected with the device by the pointer 
of the ampere meter viewed from the window opening 
and which also detects the operative condition of the 
machines and produces an indication which may be 
viewed at a distance by lighting the window opening in 
green or red color. 

It is- another object of this invention to provide a 
switch capable of providing indications as to a number 
of machines at a time by lighting in the indication lamp 
provided on the upper surface of the switch body elec 
trical lamps connected in parallel with the lamps pro 
vided in the window opening. ‘ 
A further object of this invention is to provide a 

switch having a device for detection of an abnormal 
condition, in which a screen is mounted on an arm ex 
tending towards the pointer of an ampere meter so as 
to synchronize therewith, a neon lamp and CdS (a cad 
mium photoconductive cell) are provided at the front 
and back sides of the screen, and a change in a current 
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2 
?owing through the cadmium photoconductive cell, 
which occurs upon interruption of light from the neon 
lamp by the screen, is transmitted to a relay circuit to 
actuate the same so that the electrical lamps of green 
and red colors are switched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view of the switch, 
FIG. 2 is a longitudinal sectional view of the switch 

of FIG. 1 taken along a central line of the front surface 
thereof, 

FIG. 3 is a wiring diagram of the inside of the switch, 
and 

FIG. 4 is a perspective view illustrating the mecha— 
nism for detection of movement of the pointer of the 
ampere meter of FIG. 3. 

DETAILED DESCRIPTION OF THE INVENTION 
A switch body 1 is of pressure- and explosion-proof 

structure, and the whole body is manufactured by cast 
ing. The switch body 1 has a box shape and is provided 
with a window opening 2 and push buttons 3,4 on its 
front face. The push buttons are of such structure that 
depression of one of them sets the switch to an ON 
state and that of the other turns it to an OFF state. 
There is an opening leading to a guide tube 1a in a bot 
tom wall of the body 1. A wire of a machine connected 
to the switch body extend through the guide tube la. 
The window opening 2 is provided with a recess 2a 

on the back side inside the switch body and a transpar 
ent plate 5 made of acrylic resin is put» into the recess. 
A frame body 6, formed in the shape of a picture frame 
is superposed on the transparent plate and ?xed therein 
by bolts 7. . 

The switch body 1 has an auxiliary board 8 for 
mounting various devices and an ampere meter 9 is 
mounted adjacent the window opening 2 on said auxil 
iary plate 8. The ampere meter 9 is so arranged that the 
pointer 10 thereof can be read through the transparent 
plate 5. 
The switch body 1 is provided on the upper surface 

lb with a hole into which an indication lamp 12 is ?xed. 
The auxiliary board 8 has an extension 8a with a socket 
13 into which two electric lamps l4 and 15 of green 
and red colors, respectively, are put. A protective mesh 
16 is arranged on the surface of the indication lamp 12 
for protection thereof. 
On the back side of the window opening 2, sockets 

17 are mounted at upper and lower parts of recess 2a 
and electric lamps 19 and 20 of green and red colors, 
respectively, are put into these sockets 17. These two 
lamps are connected with the electric lamps arranged 
in the indication lamp in such a manner that two lamps 
of the same color are connected in parallel with each 
other. It follows therefore that the indication lamp and 
the window opening always emit the same color. 
A box 21 for accomodating the relay circuit is pro 

vided under the ampere meter 9 on the auxiliary board. 
Boxes 22 and 23 are also provided for accomodating 
the switches at the positions corresponding to the push 
buttons 3 and 4 on the auxiliary board 8. 
The switch according to this invention is connected 

with an electrical machine such as a motor (not shown) 
and electrical connection is made with the machine by 
depressing the push button 3. The amount of current 
supplied to the machine is indicated by the pointer 10 
of the ampere meter 9 and by observing the movement 
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of the pointer from the window opening 2 a determina 
tion as to whether the machine is operating normally or 
not may be made. At the same time, it is possible to de 
cide at a distance whether the machine is normally op 
erating or not, as the green lamps 14 and 19 are lit so 
that they illuminate the window opening 2 and the indi 
cation lamp 12 with green color. 
When an abnormal event occurs in the operation of 

the machines, the red lamps l5 and 20 are lit by opera 
tion of the relay circuit inside the box 21. It is, of 
course, noted that the ampere meter 9 indicates abnor 
mal consumption by its pointer. However, occurrence 
of an abnormal event is more clearly shown by illumi 
nating the entire window opening and the indication 
lamp with red color. 
FIGS. 3 and 4 show how to switch electrical lamps 

according to a change in the consumption electric 
power. In FIG. 4, it is noted that the pointer 10 of the 
ampere meter 9 is bent at a right angle in front of scale 
91. The pointer 10 is secured to spindle 92 which has 
an arm 93 extending toward the pointer 10. A screen 
94 is ?xed on the arm 93 for interrupting light. The 
scale 91 and the screen 94 are each in the form of a cir 
cular arc with a center at the spindle 92. A neon lamp 
95, always lit, is located at one side of the screen 94 and 
a photoconductive cell (CdS) 96 made of cadmium sul 
fide the value of current produced by the photoconduc 
tive cell will change depending upon the strength of 
light. 
FIG. 4 shows an arrangement wherein the screen 94 

is located just in front of the neon lamp 95 and inter 
rupts the light therefrom, and which indicates a danger 
ous condition. At this very instant, the pointer 10 
reaches approximately half of the scale 91 and this may 
be a rate current value. The position of the neon lamp 
and the photoconductive cell may be changed. 
Referring to FIG. 3, the ampere meter 9 is supplied 

with a voltage through lines 101 and 102 which is 
stepped down for easy measurement. The supply 
source of the circuit is obtained by connecting the 
power source supplied to the machine to the primary 
side of a transformer 105 through lines 103 and 104. 
The neon lamp 95 is connected to the primary side of 
the transformer 105 through lines 106 and 107, thereby 
lighting the neon lamp. 
Lines 108 and 109 are connected to the photocon 

ductive cell and each has one end connected to the 
moving iron of a relay 110 and its other end connected 
to the moving iron of the relay through a transistor. The 
secondary side of the transformer 105 has one end con 
nected to the moving iron of the relay 110 and its other 
end connected through a line 111 to the junction point 
112 between respective ends of the green lamp l9 and 
the red lamp 20. The other lines 113 and 114 leading 
to the green and the red lamps are connected to the 
contact b and the contact a of the relay 110, respec 
tively. The moving contact of the relay is connected to 
the line of the secondary side of the transformer. 
The electric lamps in the indication lamp 12 of the 

switch body 1 have respective lead-in lines 111a, 113a 
and 114a, each connected in parallel with the lines 11 l, 
I I3 and 114, respectively, so that the window opening 
and the indication lamp will light simultaneously with 
lamps of the same color. 

In the state as shown in FIG. 3, light from the neon 
lamp 95 is interrupted by the screen 94 and the current 
from the photoconductive cell becomes weak, with the 
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result that the moving iron of the relay I10 loses excit 
ing force and the moving contact thereof remains in 
contact with the contact a. In this situation. line 111 is 

connected with line 114 and thus the red lamps 15 and 
20 are lit. If the screen 94 moves back to the position 
where light from the neon lamp 95 is not interrupted, 
or upon removal of the abnormal condition of the ma 
chine, the current from the photoconductive cell in 
creases and excites the moving iron with the result that 
the latter makes contact with the contact b and the 
green lamps l4 and 19 will light. 
The switch, the operation of which has been de 

scribed above, is capable of controlling the operative 
condition of machines by a pointer of an ampere meter 
and electrical lamps arranged in the window opening 
and the indication lamp, and therefore insures con?r 
mation of safety of the machines. 

I claim: 
1. An explosion-proof switch box with an alarm de 

vice for indicating an operating condition of a machine, 
and comprising: 

an explosion-proof body having a front surface with 
a window opening therein, a botton surface with a 
guide tube therein providing means for passage 
therethrough of an electrical connection between 
said body and a machine, and an upper surface 
having a hole therein; 

a transparent plate positioned in said window open 
ing; 

an ampere meter positioned within said body adja 
cent said window opening and having a pointer visi 
ble through saidtransparent plate, said ampere 
meter being connectable to said machine; 

?rst and second pushbuttons mounted in said front 
surface of said body; 

?rst and second switch means, positioned in said 
body and connectable to said machine and con 
nected respectively to said ?rst and second push 
buttons, for respectively establishing and breaking 

‘ electrical connection with said machine; 
a relay circuit positioned in said body and connect 

able to said machine; 
?rst light source means extending through said hole 

in said upper body surface for exhibiting light of a 
?rst color; 

second light source means extending through said 
hole in said upper body surface for exhibiting light 
of a second color; 

third light source means positioned behind said trans 
parent plate for exhibiting light of said ?rst color 
through said entire transparent plate; 

fourth light source means positioned behind said 
transparent plate for exhibiting light of said second 
color through said entire transparent plate; 

said ?rst and third light source means being electri 
cally connected in parallel to said relay circuit; 

said second and fourth light source means being elec 
trically connected in parallel to said relay circuit; 
and 

detection means, operatively connected to said am 
pere meter and said relay circuit, for detecting first 
positions of said pointer indicative of a ?rst range 
of operating conditions of said machine and gener 
ating a signal to cause said relay circuit to energize 
said ?rst and third light source means and to deen 
ergize said second and fourth light source means, 
and for detecting second positions of said pointer 
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indicative of a second range of operating condi 
tions of said machine and generating a signal to 
cause said relay circuit to energize said second and 
fourth light source means and to deenergize said 
first and third light source means. 

2. An explosion-proof switch box with an alarm de 
vice as claimed in claim 1, wherein said window open 
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6 
ing on said front surface of the body is provided with 
a recess in which said transparent plate is positioned; 
and further comprising a frame body superposed on the 

outer side of said transparent plate and secured to said 

body by means of bolts. 
* * * * * 


