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My invention relates to the removal of oxy 
gen from mixtures of gases containing the 
same, more particularly to the provision of 
inert atmospheres in electrical apparatus. 
In transformers, circuit breakers, oil 

switches, and the like, there is provided with 
inthe vessel containing the apparatus, an in 
sulating oil, above which is a space to allow 
for expansion and contraction of the oil un 
der normal operating conditions. It is desir 
able to remove oxygen from the space above 
the oil, and to prevent the access of oxygen 
thereto, because of the detrimental effects 
thereof. It has been found that oxygen re 
acts with the oil, producing a sludge which 
lowers the insulating properties of the oil. 
During the operation'of the apparatus, arc 
ing may occur with the production of com 
bustible gases, which, if mixed with oxygen, 
may give riselto explosive mixtures. These 
mixtures are sometimes‘ignited by arcs with 
in the apparatus, damaging the same and en 
dangering the safety of workemn. p 
To overcome these difficulties, it has been 

proposed to provide an atmosphere in the 
space above the oil, which is inert in that it 
does not combine with the oil and does not 
form explosive l mixtures with combustible 
gases produced from the oil. ’ 

. My invention is directed to such devices, 
it being among the objects thereof to provide 
an inert atmosphere by simple and effective 
means. ’ ‘ 

It is a further object of my invention to 
provide a method of and a means for produc 
ing inert atmospheres, which shall be posi 
tive in its action, incapable of deterioration 
on standing, and which shall not require any 
appreciable amount of maintenance. i 
In practising Ímy invention, I provide a 

carbonaceous material and heat the same to 
a temperature sufficiently vhigh to facilitate 
the reaction of the said material with oxygen. 
The mixture of gases containing oxygen are 
passed through the heated material and the 
oxygen is caused to combine with the carbon 
to form carbon dioxide, which is inert. More 
specifically, I prefer to use ashless material, 
such as sugar carbon, andI provide lmeans for 
replenishlng the carbon as 1t 1s consumed. ‘ 

In the accompanying drawings, Vconstitut 
ing a part hereof, and in which like reference 
characters indicate like parts, 
Figure 1 is an elevational View of a trans 

former, a part of the casing being >broken 
away to show my device in position; 

Fig. 2 is a vertical cross-sectional view of 
one form of my device; and 

Figs. 3, 4, 5 and G are diagrammatic, verti 
cal- sectional views of various modifications 
of my invention. ’ ` 

lVithin the casing or vessell is a trans 
former body 2 covered with oil 3. Terminals 
4 and 5 connected to the transformer body, 
pass through the cover 6 of the casing 1. A 
container 7, embodying my invention, pro 
jects into the space 8 above the oil level in the 
casing‘l. The container 7 is provided with an 
annular Íiange 9, which rests upon the cover 
6 of the transformer and is secured thereto 
by any suitable means, as by a welded joint 
10. The major portion of the container is 
in the space 8. -Í' 
The lower end of container 7 is provided 

with heat-insulting material 11, through 
which a passage 12 is formed. A gauze 13 is 
embedded in insulating material 11 across the 
passage 12. .A pair of heating` elements 14 
and 15 are also secured in the insulating mate 
rial at points above the gauze 13. The heat 
ing elementsmaybe of any desired construc 
tion, but preferably they are formed LVby first 
providing a frame of sheet-insulating mate 
rial such as mica, and threading there 
through and across the central opening there 
"of, a plurality of turns of resistance wire. 
Carbonaceous material 16, preferably sugar 
carbon, is placed on gauze 13 so that it covers __ 
both heating elements. 
A passage 17 offers communication between 

the passage 12 and the opening 18 in container 
7. An additional passage 19, communicating 
with the outside air at the opening 20, has its 
outlet between the heaters 14 and l5. A hop 
per 21, having a mass 22 of carbonaceous ma 
terial, communicates with _the body 16 of the 
same material and provides a continuous 
~supply of the-same. A cover 23 is secured to 
the top of container 7 in any suitablefman 
ner. 
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In Fig. 3, I have shown a slight modifica-_ 
tion of my invention, wherein I provfide a con 
tainer 24 having a gauze 25 secured therein 
and a heating element 26 with carbonaceous 
material 27 covering the same. Passages 28 
and 29 allow free circulation of gases through 
the material. The circulation may be either 
forced or thermo-siphonic or both. l 
l A similar structure is shown in Fig. 4, 
with the exception that, instead of a single 
passage 28 at the lower end of the container 
24, I have provided an enlarged passage 30 
and a concentric passage 31, which may com 
municate with the outside-air. . This provides 
separate paths 31 and 30 for the forced and 
lthe thermo-siphonic circulation, respectively. 

In the embodiment shown in Fig. 5, there is 
provided a plurality of concentric ganzes 32 
and 33, the top of gauze 32 being closed by 
member 34. The two ganzes are connected 
together at their lowei ends by the annulus 
35. The space therebetween is filled with 
carbonaceous material 36, which surrounds 
the heater 37. The upper portion 38 of the 
container constitutes a storage space for re 
serve material 39. A tube 40,v communicating 
with the outside air, projectsinto the space 41 
and provides an additional passage 42 similar 
in function to that shown in Fig._ 4. _ 
The embodiment illustrated in Fig. 6 is 

very similar to that shown in Fig. 5, with the 
exception that the thermo-Siphonic circula 
tion is caused to pass through passages 44 and 
45, and the forced circulation through tube 
46, which is connected to’the outside air. 
The operation of my invention,l as applied 

to the embodiment shown in Fig. ,2, is as 
follows: The apparatus is íilled with car 
bonaceous material and the heaters 14 and 15 
connectedI to any suitable ,source of energy, 
not shown. The source of energy may be the 
transformer itself, or it may be an independ-> 
ent circuit.> Any suitable reaction tempera 
ture may be used. I have found that 600o C. 
provldes a suiiiciently rapid rate of oxidation 
for most purposes. If desired, a lower tem-ß 
perature, even as lew as 300O C. may be used;v 
andit is obvious that higher temperatures are 
suitable. ' 'i ' 

Owing to the higher temperature ofthe 
heaters 14'and 15, a thermo-siphonic circula 
tion is induced in the space 8 above the oil 3, ` 
whereby the gases enter passage 12, pass 
through the heaters and the carbonaceous ma 
terial into passagel 17 and return to the space 

. 8 .through opening 18 in casing 7 . In the 
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passage through the heaters, any oxygen pres 
ent is caused to combine with the heated car 
bon to form carbon dioxide, or, in some cases, 
carbon monoxide. > '  

'During 'the breathing'- ofl the >transformer 
because of expansion and contraction of the 

.oi1, air is drawn in throughtube 19, passing 
Y- through heaters 14 and 15 where the oxygen is 
removed from the air by the heated carbon 

1,743,167 

and a mixture of nitrogen and carbon dioxide 
flows into space 8 by passages 12 and 17. 
The various other modifications of my in 

vention operate in a similar manner to that 
described in connection with Fig. 2. 

It will be noted that I have provided vari 
ous forms of apparatus wherein carbon is 
heated to a reaction temperature and gases 
passing therethrough are deoxygenated. The 
materialis not affected by changes in atmos 
pheric conditions and does not deteriorate on 
standing. The device removes not only the 
`oxygen from the air being breathed by the 
transformer, but also removes any oxygenl 
which may have been in the space 8 originally, 
or which may enter the said space accidentally 
because of leakage at points other than open 
ing 20. Various changes may be made in the, 
~details of Iconstructionof my device within " 
the scope of my invention, as will be apparent 
to those skilled> in the art.  ' ' 

I claim as my invention: 
1. Means for providing non-combustiblel y 

_inert‘atmospheres substantially of 'nitrogen 
and carbon dioxide comprising a container, a 
fora-minous partition therein, carbonaceous' 
'material supported at least partly thereby, 
means for heating said material, means forV 
passing gases from an independent source 
therethrough and means for by-passing other 
gases therethrough.  j i - 

2. Means for providing non-combustible 
inert atmospheres substantially of nitrogen 

90 

and carbon dioxide comprisinga container, a , . 
foraminous partition therein, ̂ carbonaceous 
material supported at least partly thereby, 
means for heating a portion of said >materia/l 
and means for repeatedly passing gases 
through said heated portion ef the material. 

3. Means for providing non-combustible 
inert atmospheres substantially of nitrogen 
and carbon dioxide comprising a container, a 
foraminous partition therein, carbonaceous 
material supported at least partly thereby, 
means for _heating a portion of said material, 
means for passing gases from an independent 
source through said heated portion of the ma 
terial, means for by-passing gases through 
said material and a chamber associated there 
with for holding an additional supply of ma 
terial. y A 

4. Means for providing non-combustible 
inert atmospheres substantially of nitrogen 
and carbon dioxide comprising a container, a 
foraminous partition therein, carbonaceous 
`material supported at least partly thereby, 
„means for heating said material and means 
for passing gases therethrough, including' 
passages communicating with a closed vessel. 

5. Means for providing non-combustible 
inert` atmospheres substantially`of nitrogen 
and carbon dioxide‘ comprising a container, a 
foraminous partition therein, carbonaceous 
material supported at least partly thereby, 
means for heating said material, means _for 
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passing gases therethrough, and means for 
supplying gases thereto, including passages 
communicating with a closed vessel, one of 
said passages being from the outside air to 
the said vessel. 

6. Means for providing non-combustible 
inert atmospheres substantially of nitrogen 
and carbon dioxide com >rising a container, a 
foraminous partition t erein, c_arbonaceous 
material supported at least partly thereby, 

v means for heating said material and means 
_for passing gasestherethrough, including 
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20 

passes communicating with a closed vesse ,. 
one of said passages lbeing from the outside 
air to the said vessel and another being wholly 
within the same. 

7. Means for providing non-combustible 
inert atmospheres substantially of nitrogen 
and carbon dioxide comprising a container, a 
foraminous partition therein, carbonaceous 
material supported at least partly thereby, 
means for heating said material and means 

4 for passing gases therethrough, including 
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passages communicating with a closed vessel 
to allow both forced and thermo-siphonic cir 
culation of` gases. 

8. ̀ Means for providing non-combustible 
inert atmospheres substantially of nitrogen 
and carbon dioxide comprising a container, a 
foraminous partition therein, carbonaceous 
material supported at least partly thereby, 
means for heating said material and means 
for passing gases therethrough, including 
passages communicating with a~ closed vessel 
to allow circulation through said material in 
a plurality of directions. 

9. A method of providing non-combustible 
inert atmospheres substantially‘of nitrogen 
and carbon dioxide which comprises main 
taining carbonaceous material at a tempera 
ture suíiiciently high to facilitate the reaction 
thereof with oxygen and insuiiicient to com 
bine with or crack hydrocarbon vapors and 
then passing oxygen-containing gases there 
through. ' 

10. A method of providing non-combusti 
ble inert atmosphere substantially of nitrogen 
and carbon dioxide which comprises heating 
ashless carbon to a temperature sulficiently 
high to facilitate the reaction thereof with 
oxygen and` passing oxygen-containingL gases 
therethrough. , . 

11. A method of providing non-combusti' 
ble inert atmospheres substantially of nitro 
-gen and carbon dioxide which comprises 
maintaining carbonaceous material at a tem 
perature sufficiently high to facilitate-the re 
action thereof with oxygen, passing 4and 
by-passing oxygen-containing gases there 
through and replenishing the supply of ma 
terial. ' . 

12. The combination with a tank havin a 
gas space and a liquid therein, said liquid ie 
ing capable of producing an explosive'mix 
ture with gases contained in said space, of 

3 
means for rendering the gases in said space 
non-explosive comprising a container having 
means associated therewith for effecting a 
communication with said gas space, a foram 
inous support in said container and means in 
said container for heatingr a. combustible 
material for effecting a combination thereof 
with oxygen, whereby gases coming in con 
tact with said material p_ai‘tially combine 
therewith and form non-combustible gas.` 

13. The combination with a tank having a 
ga's'space and a liquid therein, saidV liquid 
being capable of producing an explosive mix 
ture with gases contained in said space, of 
means for supplying non-explosive gas to 
said space comprising a~ container having 
means associated therewith for effecting a 
communication with a supply of gas and with 
said gas space, a formanous support in said 
container and means in said container for 
heating a combustible _material whereby the 
gases coming in contact with said material ̀« 
partially combine therewith to form non 
combustible gas. 

14. The combination with a tank having-a 
gas space and a liquid therein, said liquid 
being capable of producing Ian explosive mix 
ture with gases contained in said space, of 
means for rendering the gases in said space. 
non-explosive comprising a container, hav 
ing means associated therewith for effecting 
a communication with said- gas space, a sup 
port for holding a combustible material, 
`means in said' support for heating said com 
bustible material whereby a portion of the 
gas supplied to said space is caused-to react 
with said combustible material and render the 
resultant gas non-explosive. 

15. The combination with a tank having a 
gas space and a liquid therein, said liquid 
being capable of producing an explosive mix 
ture with ases contained in said space, of 
means for displacing said explosive gas with 
a non-explosive gas' comprising a container 
having a communication with outside air and 
a communication with said gas space, a sup 
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ort in said container for holding a combusti- - 
le material, said support being adapted to 

permit circulation of gas therethrough and 
means associated with said tank for permit 
ting displacement of gas contained in said 
space by non-explosive gas. 

. 16. The method of maintaining an inert 
atmosphere in a casing containing a liquid 
combustible with air and an electrical appa 
-ratus immersed in the liquid, which method 
consists Yin burning fuel and conducting the 
gaseous products of combustion into the ca_s 
ing to occupy the space above the liquid 
vtherein. _ b. _ 

17. The method of maintaining an inert` 
atmosphere in a 'casing containing a liquid 
combustible with air and an electrical appa 
ratus immersed in the fluid, which method 
consists in burning fuel and circulating the 
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gaseous products of combustion through the 
casing above the liquid therein. . ~ 

' 18. The method of preventing explosions 
in a casing containing a sliquid combustible in 
air and an electrical apparatus immersed in 
the liquid, which method consists in burning 
fuel and coídueting the gaseous products of ‘ 
combustion into the casing to occupy the space 

. above the liquid and to exclude air' from said 
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space. . 

In testimony whereof, I have hereunto sub 
scribed my name this 17th day of December 
1923'. Y A 

‘ CHARLES A. STYER. 
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