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BREATHER AND DRAIN 

Marshall G. Zavertnik, Manchester, and David A. Wayne, 
Rolla, Mo., assignors to Killark Electric Manufacturing 
Company, St. Louis, Mo., a corporation of Missouri 

Filed Aug. 2, 1965, Ser. No. 476,569 
4 Claims. (Cl. 220-—88) 

This invention relates to a device for use in a hazardous 
location as a breather or a drain to permit gases or liquids 
to escape through it while blocking passage of a ?ame. 
The device is threaded into a Wall, usually of the kind 
which forms part of an enclosure ‘for electrical apparatus. 
In particular, the invention relates to a breather or drain 
device which allows gases to escape through it but which 
chokes a ?ame and which acts to relieve and equalize 
pressure such as might be caused by the explosion or com 
bustion of gases. 
The embodiments shown concern a device that may be 

used as a breather to permit gases to escape from the 
hazardous location or as a drain to permit draining 
of condensation liquids. Each modi?cation provides full 
protection against the passage of any ?ame through the 
device in the event of the igniting of gases within the 
hazardous location area. In each embodiment, the device 
will function as a breather without exposing openings 
to water from a driving rain and, with simple and in 
expensive modi?cation, will function as a drain to let all 
moisture drain from an enclosure. 

Generally, the device comprises a body with a recess 
or well in it for receiving a ?ame arrester slug. The slug 
is formed of sintered bronze or other metal or material 
that is highly porous. The porosity of the slug gives it 
many small tortuous passageways that permit gas or 
liquid" to flow through them, but are sufficiently narrow 
and long to prevent the passage of a ?ame. The size and 
length of the tortuous paths may vary. Relatively longer 
paths may be accompanied by larger diameters. Tests 
will indicate whether a particular slug design successfully 
quenches a flame and gives proper breather performance. 
The principal object of this invention is to provide an 

economical breather or drain for use in hazardous loca 
tions,‘ which is compact and easy to install, and which 
prevents passage of a ?ame. 
Another object of the invention is to provide a device, 

which, in one form, requires only slight modi?cation in 
construction to change it from a breather to a drain and, 
in another form, can be changed from a breather to a 
drain by simple replacement of a snap-on cap. Another 
object is toprovide such a device wherein the breather 
is connected into a side wall without exposing elements 
to driving rains and wherein the slight modi?cation per 
mits installation of the device in a bottom wall for acting 
as a drain. 

An important object of the invention is to provide a 
device for attaching through a side or bottom wall of an 
enclosure to act as albreather or drain wherein the 
construction‘pe'rmits the device to relieve pressure in 
or outside the enclosure, permitting reduction in wall 
thickness of the enclosure. 

Another object is to provide a breather or drain device 
for use in hazardous locations which comprises a body 
with a recess for receiving a porous slug, wherein, upon 
the occurrence of an explosion, the slug is self-seating 
in the recess to force all gases and vapors through the 
slug which, in turn, blocks the passage of a ?ame. 

Other objects and advantages will be apparent from 
the speci?cation and drawing. 

In the drawing: 
FIGURE 1 is a plan view of the head of one form of 

breather incorporating the principles of this invention; 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

3,356,255 
Patented Dec. 5, 1967 

IC€ 

2 
FIGURE 2 is a side elevation view of the breather of 

FIGURE 1; 
FIGURE 3 is an enlarged view in longitudinal medial 

section through the breather, as mounted in a wall of an 
enclosure; 
FIGURE 4 is a plan view of the head of a drain which 

is similar to the breather of FIGURE 1; 
FIGURE 5 is a side elevation view of the drain of 

FIGURE 4; 
FIGURE 6 is a view in longitudinal medial section on 

an enlarged scale through the drain and showing the drain 
mounted in a bottom wall of an enclosure; 
FIGURE 7 is a plan view of the head and cap of an 

other form of breather; 
FIGURE 8 is a side elevation view of the breather of 

FIGURE 7; 
FIGURE 9 is an enlarged view in longitudinal medial 

section through the breather of FIGURE 7 and showing 
the breather mounted in a wall; 
FIGURE 10 is a plan view of the head and cap of a 

drain similar to the breather of FIGURE 7; 
FIGURE 11 is a side elevation view of the drain of 

FIGURE 10; and 
FIGURE 12 is an enlarged view in longitudinal medial 

section through the drain of FIGURE 10 and showing 
the drain mounted in a wall. ‘ 

Referring now to the drawing, the breather device 20, 
shown in FIGURES 1 and 2, comprises a body 21 having 
an externally threaded portion 22, an outwardly tapered 
section 23 leading to a larger diameter cylindrical sec 
tion 24, and a head 25. The body is about 1% inches 
long. There is a recess 26 of about 3%; inch length and 
9/16 inch diameter in the threaded portion 22 of the body 
and a smaller diameter recess 27 communicating with 
the recess 26. Several small passages 28 lead from the 
tapered section 23 to the side wall de?ningthe smaller 
diameter recess 27. The passages are at about a 45° 
angle to the longitudinal axis of the body. Each passage 
is 3%.; inch in diameter and about 7/16 inch long. 
A slug 29 ?ts within the recess 26. The slug 29 has 

an end 30 that bears against the shoulder between the 
recesses 26 and 27 and in the opposite end 31. The 
end 32 of the threaded section 22 is rolled or turned over 
and inwardly to hold the slug 29 in place. The slug 29 
has inner wells 33 and 34 in its opposite end. The wells 
33 and 34 increase the surface area exposed to the gases 
which are to escape through it. 

Preferably, the slug 29 is made of sintered bronze, but 
it vmay be made from another metal or of ceramic or 
plastic, or any other highly porous material. The material 
must be something that will permit air or'gas or liquid 
to flow through it, but will stop a ?ame. In other words, 
the sintered bronze slug 29 provides a large number of 
small diameter elongated and tortuous passageways for 
the gases or liquids, and these small diameter long tortu 
ous passageways will not pass a ?ame. 
As FIGURE 3 shows, there is a wall W which forms 

a side wall of an enclosure H, such as one which may 
contain electrical apparatus in a hazardous area or vicinity 
where explosive and combustible gases may develop. The 
breather device 20 threads through the wall and permits 
gases to escape. These gases pass through the slug 29 and 
into the recess 27 whence they can pass outwardly through 
the several passages 28 or the gases pass in the opposite 
direction. 
As FIGURE 3 shows, the openings 28 are not directly 

exposed to driving rains. Hence, although these openings 
satisfy the breather function, they do not permit rain 
to enter the body 21. 
A drain device 40 is shown in FIGURES 4, 5, and 6. 

The drain device 40 is similar to the breather device 20 
and has a body 41 comprising an externally threaded por 
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tion 42, an outwardly tapered portion 43, a larger di 
ameter cylindrical portion 44, and a head 45. There is a 
recess 46 in the externally threaded section 42 and a 
smaller diameter recess 47 joined to the recess 46 by a 
shoulder 48. A plurality of passages 49 extend through 
the head 45 into communication with the small diameter 
recess 47. A slug 29 as previously described is positioned 
within the recess 46, and the end 50 of the threaded 
section 42 is turned or rolled over and inwardly to hold 
the slug 29 in place. 
FIGURE 6 shows how the drain device 40 is mounted 

in the bottom wall W—1 of a housing or other enclosure 
H of electrical apparatus in a hazardous location with the 
head 45 extending directly downwardly. Thus mounted, 
the drain device 40 can permit passage of liquids from 
Within the area H through the sintered bronze slug 29 to 
the recess 47 and out the passages 49. However, as be 
fore, no ?ame can pass through the slug 29. Since the 
device 40 is mounted in a bottom wall W, as shown, rain 
cannot enter the openings 49 and damage electrical ap 
paratus within the enclosure H. 
A comparison of the device 20 shown in FIGURES 

1-3 with the device shown in FIGURES 4-6 indicates 
that these devices are identical and can be made using 
identical apparatus except for the passages 28 and the 
passages 49. These are drilled according to the intended 
function of the device as a breather or a drain. 
FIGURES 7, 8, and 9 show a modi?ed form of breather 

device 60. The device 60 has a body 61 with an exter 
nally threaded section 62, a head 63, and an extension 
64 beyond the head 63. There is a passage through the 
body 61 including a relatively large diameter portion 66 
and a slightly smaller diameter portion 67. A shoulder 69 
joins the passage 66 to the passage 67. A slug as pre 
viously described ?ts within the passage 66, and is held 
against the shoulder 69 by a rolled-over end bead 70. 
There is an annular groove 71 in the extension 64. A 

cap member 73 has individual legs 74 with beads 75 
sprung into the annular groove 71. There are breather 
spaces 76 between the legs 74. 
When the device 60 is mounted in the side wall W-2 

of an enclosure H for electrical apparatus located in a 
hazardous area H, gases can pass through the slug 29 
into the passage 67 and through the spaces 76 bet-ween 
the legs 74. Again, a ?ame cannot pass through the slug 
29. The cap 73 protects the pores of the slug 29 from 
paint which might otherwise close the pores, and from 
driving rain which might damage apparatus in the en 
closure H. 
The drain 80 shown in FIGURES l0, l1 and 12 is 

very similar to the breather drain 60 and, therefore, for 
identical parts, numbers have been repeated; these parts 
will not be redescribed. The additional structure for the 
drain 80 is that it has a cap 81 like the cap 73, but with 
a plurality of holes 82 through it. When the device 80 is 
mounted in the bottom wall W-3 of an enclosure H, 
liquids can pass through the slug 29 and the passage 67 
and out through the holes 82. The cap 81 has legs 83 
with beads 84 which snap onto the annular groove 71. 
The cap 81 protects the slug and the enclosure from 

outside environment, such as rain, while permitting air 
or gases to pass freely in and out of the enclosure. The 
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caps 73 and 81 also prevent inadvertent sealing of the 
tortuous passageways in the slug 29 by careless applica 
tion of paint to the wall W-2 or W-3. 
The devices 60 and 80 are identical except for the pro 

vision of holes 82 in the cap 81. Hence, tooling for the 
body 61 is the same for both devices. Also, the devices 
60 and 80 are interchangeable upon simple change of the 
caps 73 and 81. 
Some features may be noted about all the embodiments 

shown. As well as acting as breathers and drains, the de 
vices can function to relieve pressure, such as that which 
might result from an explosion in the hazardous area. 
This pressure relief function permits reduction in the re 
quired thickness of the enclosure wall W. Usually, the 
appearance of a ?ame is accompanied by an increase in 
pressure. The slug 29 is self-seating against the shoulder, 
such as the shoulder 69 in FIGURE 9, thus further assur 
ing that the gases, etc., will go through the pores in the 
slug. 

Various changes and modi?cations may be made with 
ing the purview of this invention as will be readily ap 
parent to those skilled in the art. Such changes and modi 
?cations are within the scope and teaching of this inven 
tion as de?ned by the claims appended thereto. 
What is claimed is: 
1. A breather device comprising a body having external 

threads for threading into a wall, a head on one end of 
the body, a recess in the opposite end of the body, a uni 
tary porous slug in the recess, stop means to hold the slug 
within the recess and against which the slug seats under 
explosive pressures, the pores in the slug providing a 
plurality of long and narrow tortuous passageways capa 
ble of passing gases but not ?ame through them, the slug 
having an end facing the head and an end opposite the 
head of the body, a recess in each end of the slug to in 
crease the surface areas by which gases can pass to and 
from the slug, and a plurality of passages communicat 
ing with the recess and opening through the body adjacent 
the head thereof. 

2. The device of claim 1 wherein the slug is sintered 
bronze. 

3. The device of claim 1 wherein the head comprises 
a cap removably fastened to the body, the passage means 
comprising openings through the cap. 

4. The device of claim 3 wherein the cap has individual 
legs separated by slots, and the slots constitute the open~ 
ings. 
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