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My invention relates to hydrogen-cooled poly 
phase generators, or other machines which have 
a substantially hermetically tight, hydrogen 
?lled housing, with the hydrogen at higher than 
atmospheric pressure, and having a rotatable 
shaft extending through the housing, with a 
gland seal surrounding said shaft Where it ex 
tends through said housing, and means for 
pumping or forcing oil through said gland seal. 
The oil which is supplied to the gland seal escapes 
partly to the air side, and partly to the hydrogen 
side of the seal. Heretofore, it has frequently 
been necessary to vacuum-treat the oil before it 
is supplied to the seal, in order to remove as much 
air and moisture as possible, from the oil, before 
allowing that portion of the oil which escapes to 
the hydrogen side of the gland seal to come into 
contact with the hydrogen gas in the machine, 
where it would give up air and moisture to the 
hydrogen. This has involved expensive and cum 
bersome apparatus to vacuum-treat the seal-oil. 
Although my invention is not limited to any 

particular type of machine, it may be noted that, 
in a typical generator to which my invention is 
applicable, the average, oil-?ow is 3 G. P. M. (gal 
lons per minute) from the air side of the seal, and 
1% G. P. M. from the gas side. It is reasonable 
to assume that the oil flowing to the air side picks 
up 10% of air by volume. The air-side drain-oil 
would therefore contain in solution 57% cu. ft. of 
air per day. The oil to the gland seal will consist 
of 3 parts air-side oil to 12/3 parts gas-side oil. 
Therefore oil to the gland seal would have in 
solution 

air by volume. The amount of air brought to the 
gas side would be 1% X 6.4%=.l1 G. P. M. 01' 
approximately 20 cubic feet per day. To main 
tain a 95% gas purity, it would be necessary to 
supply 400 cubic feet of make-up hydrogen per 
day. This large amount of make-up hydrogen 
would usually be prohibitive. from an economic 
standpoint, and it is for this reason that a vacuum 
oil-treating system has commonly been used 
heretofore. 

If this make-up hydrogen can be kept below 
100 cubic feet per day, the vacuum-treating sys 
tem can be eliminated. 

It is an object of my present invention to pro 
vide for a slow, continuous leak-off of hydrogen 
from the area immediately surrounding the hy 
drogen side of the gland seal, and to use this 
leak-off hydrogen to wash or scrub the air-side 
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oil which comes out of the air side of the gland 
seal, so that most of the air and moisture is re 
moved from said air-side oil before it is recircu 
lated through the seal. In this way, the rate of 
air-transfer, into the hydrogen-cooled machine, 
through the recirculation of the seal-oil, can be 
kept down to a ?gure which is low enough to ad 
mit of the use of a small amount of make-up 
hydrogen, which is quite satisfactory from a com 
mercial standpoint. 
A further object of my invention is to provide 

a novel type of ori?ce-Valve for controlling the 
amount of leak-off hydrogen, as such a valve 
presents certain problems because of the ex 
tremely slow rate of hydrogen-?ow which must 
be provided, and also because of the small molec 
ular size of the hydrogen-gas, Which makes it 
particularly di?icult to accurately control its ?ow 
through very small passages. 
With the foregoing and other objects in view, 

my invention consists in the systems, combina 
tions, structures, parts and design-methods here 
inafter described and claimed, and illustrated in 
the accompanying drawing, the single ?gure of 
which is a diagrammatic cross~sectional simpli 
?ed showing of apparatus illustrating one form 
of embodiment of my invention. 

In the drawing, I have shown one end of a hy 
drogen-cooled machine, having a substantially 
hermetically-tight, hydrogen-?lled housing or 
casing l, including a substantially upright bear 
ing-bracket 2. The bearing-bracket has a bear 
ing-receiving opening 3 therein, in which is dis 
posed an oil-lubricated bearing 4. The casing I 
contains hydrogen at higher than atmospheric 
pressure, and this hydrogen is recirculated, with 
in the machine, as by means of fans 5. The rotor 
6 of the machine is mounted on a shaft ‘I which 
extends through the bearing 4. so as to pass 
through the portion of the casing which is shown 
in the drawing. 
As is usual in such machines, a gland-seal 

structure I l is provided being illustrated as being 
secured to the inside of the bearing-bracket 2, 
in a position suitable for providing a gas-tight 
seal I2 which surrounds the shaft at a point on 
the hydrogen side of the bearing. This gland 
seal i2 is provided for the purpose of preventing, 
as much as possible, the escape of hydrogen from 
the housing at the point where the shaft extends 
through the housing. Oil must be continuously 
supplied to this gland seal 12, through a suitable 
oil-feed pipe IS. The oil which is supplied to the 
seal enters the seal near its center, and flows to 
the surface of the shaft, at which point the oil 
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divides and moves in both directions along the 
shaft, that is, both toward the air side of the seal 
and toward the hydrogen side of the seal, as is 
known in the art. 
As is customary in the art, I provide a small 

hydrogen-chamber IE immediately surrounding 
the hydrogen side of the seal 12, this small hy 
drogen-chamber being separated from the hydro 
gen-?lled housing, or from the main ?lling of 
hydrogen-gas within said housing, through a 
long and restricted clearance-space l5 surround 
ing the shaft 7, a suitable labyrinth it being pro 
vided for this purpose. In order to dispose of 
the seal-oil which escapes from the hydrogen side 
of the gland seal I2, it is necessary to drain this 
oil from said small hydrogen-chamber it, through 
a drain-hole H which leads to a combined de 
foaming-tank and gas-trap IS. The liquid oil is 
drained from this oil-tank i8 through a suitable 
drain-pipe l9, under the control of a ?oat-valve 
20. In accordance with my present invention, I 
provide the top part of the oil-tank ‘it, above the 
oi1~level therein. with a continuously operating, 
slow-hydrogen-leak-oif passage which may 
be adjusted to permit hydrogen-flow at the rate 
of anywhere from 9 to 80 or 100 cubic feet per 
day, or such other amount as may be desirable 
in any particular machine. This leak-off hydro 
gen is thus drawn from the top of the gas-trap 
or oil-defoaming tank l8, and hence this leak 
off hydrogen is drawn, through the large drain 
opening I I, from the small hydrogen-chamber M 
which immediately surrounds the hydrogen side 
of the gland seal l2. 
The slow-hydrogen-leak-o? passage 23 prefer 

ably includes a special kind of ori?ce-valve 24, 
comprising a ring-member 25 and a plug-mem 
ber 26 having close tolerance 21 therebetween, 
Any suitable means is provided, for causing the 
leak-o? hydrogen to pass axially through said 
tolerance 27, such means being illustrated in the 
form of an axially drilled hole 28 in the plug 26, 
and one or more communicating axial holes 
29, which supply the leak-off hydrogen to an an 
nular groove 3!! in said plug 25. The hydrogen 
then escapes axially along the tolerance or clear 
ance 2? between the plug 26 and the ring 27, thus 
reaching a space 3!, from which the hydrogen 
escapes through a pipe or opening 32. The rate 
of gas-flow through this special ori?ce-valve may 
be controlled by means of a hand-wheel 33 which 
adjusts the axial position of the plug 26 within 
the ring 25, so as to control the axial length of the 
hydrogen-passage through the tolerance 27. The 
ring 25 and the plug 26 can be made from a set 
of ring and plug gauges, which are regularly pro 
duced to close tolerances, and with which, if 
the nominal diametrical clearance is .001 inch, 
the radial clearance will be kept between .000445 
and .0005 inch. 

I also provide a separate drain-pipe 313 for with 
drawing air-side oil from the air side of the gland 
seal l2. In accordance with my invention, this 
air-side oil is caused to ?ow from this drain-pipe 
til to a gas-trap 34', and thence downwardly 
through a gas-washer or scrubber 35, and thence 
to a drain-pipe 35 which is large enough to carry 
both the washed oil and the leak-off hydrogen, 
which is used for washing or scrubbing the air 
side oil, so as to remove as much as possible of the 
air and water-vapor therefrom. 
In the particular form of embodiment of my 

invention which is illustrated, the hydrogen-side 
drain-pipe E9, the hydrogen-leak-o? pipe 32, and 
the washed-oil air-side drain-pipe 35 all empty 
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into a gas-space 31 at the top of an oil-reservoir 38. 
Thus, leak-off hydrogen enters said gas-space 
3'! through the pipe 32, keeps said gas-space 
scoured of accumulated air or moisture, and 
passes on upwardly through the oversized air-side 
drain-pipe 36, and into the bottom of the gas 
washer 35. The hydrogen-flow through the gas~ 
washer 35 is thus in a direction counter to the 
oil-flow, so that the hydrogen removes most of 
the air and vapor which is dissolved in the air-side 
oil which comes out of the gland seal £2, with 
the purest oil in contact with the pure hydrogen. 
The hydrogen then escapes from the top of the 
gas-washer 35, through a gas-escape pipe 39. 
A circulation of oil is provided by means of an 

oil-circulating pipe 4|, which extends up from a 
point near the bottom of the oil-reservoir 38, well 
below the oil-level 132 therein, and thence 
through an oil-pump 43, and thence to piping 41; 
which leads to the seal-oil input-pipes I3 at both 
vends of the machine. 
In operation, the air-side oil, in the drain-pipe 

34, carries approximately the same amount of 
air as heretofore, due to the passage of the seal 
oil through the gland-seal 12. In order to ?x 
our ideas, let us call this air-volume 57% cubic 
feet per day. To give a further concrete ex 
ample, let us assume that the leak-off hydrogen 
amounts to 100 cubic feet per day. On account 
of the low partial pressure of the air above the oil 
in the gas-washer 35, most of the air which was 
dissolved in the oil will be removed. In an ex 
emplary gas-washer 35, let us assume that about 
88% of the dissolved air would be removed by 
the flow of hydrogen, which would mean that only 
12% of 57%, or less than 7 cubic feet of dissolved 
air per day, would ?nally be mixed with the 
scrubbed air-side drain oil. Since the oil to the 
gland seal would contain only about 64% of air 
side drain-oil, less than 64% of 7, or less than 4.5 
cubic feet of air, would be carried over, by the 
recirculated oil, so as to contaminate the hydrogen 
in the small hydrogen-chamber it, during each 
day of operation. The addition of less than 100 
cubic feet of hydrogen, to be brought into the 
small hydrogen-chamber it; each day, would thus 
maintain the required 95 % purity. 

It is to be noted that this air-in?ltration into 
the machine does not contaminate the main body 
of hydrogen within the machine, but only the 
hydrogen in the small hydrogen-chamber Hi im 
mediately surrounding the hydrogen side of the 
gland seal l2. This is because the hydrogen is 
continuously escaping from the small chamber it, 
at a slow rate of the order of 100 cubic feet per 
day or less, and hence a like amount of hydrogen 
is ?owing axially along the restricted clearance 
space E5 of the labyrinth seal it, in the direction 
from the main body of hydrogen in the machine 
housing I, through said clearance-space l5, and 
thence into the restricted hydrogen-chamber Iii. 
Thus the gas-pressure in the small hydrogen 
chamber [4 is intermediate between the hydro 
gen-pressure which is maintained in the main 
body of the space within the machine-housing i , 
and the pressure of the surrounding atmosphere, 
so that practically no air can leak out of the small 
hydrogen-space M into the main hydrogen-space 
within the machine-housing. It will be under— 
stood that the hydrogen-pressure within the main 
machine-housing i is automatically maintained, 
by suitable hydrogen-inlet and pressure-control 
means (not shown), as is common in the art of 
hydrogen-cooled generators. 
While I have illustrated my invention in but a 
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single exemplary form of embodiment, I wish it 
to be understood that my invention is not limited, 
in all of its details, to the illustrative gas-quanti 
ties, or to the particular con?gurations which are 
shown in the drawings, as many changes may be 
made, in the way of additions, omissions and the 
substitution of equivalents, without departing 
from the essential spirit of my invention. I de 
sire, therefore, that the appended claims shall be 
given the broadest construction consistent with 
their language. 

I claim as my invention: 
1. A hydrogen-cooled machine having a sub 

stantially hermetically tight, hydrogen-?lled 
housing, the hydrogen being at higher than at 
mospheric pressure, said machine having a ro 
tatable shaft extending through the housing, a 
gland seal surrounding said shaft where it ex 
tends through said housing, means for supplying 
oil to said gland seal, means for providing a small 
hydrogen-chamber on the hydrogen side of the 
gland seal, means for causing said small hydro 
gen-chamber to be separated from the hydrogen 
?lled housing through a long and restricted clear 
ance-space around the shaft, means for with 
drawing air-side oil from the air side of said 
gland seal, means for causing said air-side oil to 
flow through a gas-washer, means for recirculat 
ing the washed air-side oil through the oil-sup 
plying means of the gland seal, means for pro— 
viding a continuously operating, slow-hydrogen 
leak-off passage from said small hydrogen-cham 
her to the gas-washer so as to cause a hydrogen 
?ow through said gas-washer in a direction 
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counter to the oil-?ow, and means for providing 
a gas-escape passage from the gas-Washer. 

2. The invention as de?ned in claim 1, in com 
bination with a hydrogen-side drain-pipe and 
gas-trap, said drain-pipe draining o? oil and hy 
drogen from said small hydrogen-chamber to 
said gas-trap, and said slow-hydrogen-leak-o? 
passage being provided from the upper portion 
of said gas-trap. 

3. The invention as described in claim 1, char 
acterized by said slow-hydrogen-leak-o?‘ passage 
including a ring-member and a plug-member 
having close tolerance therebetween, means for 
causing the leak-off hydrogen to pass axially 
through said tolerance, and means for axially 
adjusting the position of the plug-member with 
respect to the ring-member whereby to adjust 
the axial length of the hydrogen-passage through 
said tolerance. 

RENE A. BAUDRY. 
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