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Our invention relates to the use of a direct 
connected exciter which is enclosed in the hydro 
gen-filled housing of a hydrogen-cooled synchro 
nous condenser or generator or other synchronous 
dynamo-electric machine. 

Heretofore two different arrangements have 
been provided, by different manufacturers, for 
exciting the rotating field-members of hydrogen 
cooled synchronous condensers or generators. 

In One previously known arrangement, the slip 
rings or collectors of the main machine are en 
closed in an openable auxiliary hydrogen-filled 
Compartment, which is in communication with 
the interior of the housing of the main machine 
When the machine is in operation, but which is 
Sealed off by means of a seal which can be caused 
to tightly grip the shaft before opening up the 
Small auxiliary collector-enclosing space for the 
purpose of gaining access to the collector brush 
rigging. Current is led into the collector from 
an exciter which is outside of the hydrogen-filled 
housing of the main machine. This arrange 
Inent has the advantage of requiring only a small 
loss of hydrogen, when access must be had to 
the collector, but it has the disadvantage of re 
quiring an exciter which cannot be direct-mount 
ed on the shaft of the main machine. 

he other previously known arrangement uti 
lized a direct-connected exciter, which is to say 
that the exciter was hydrogen-cooled, being en 
closed in the hydrogen-filled space which is en 
closed by the main housing. In this arrange 
ment, the entire exciter, including the exciter 
rotor, the exciter-frame, and the exciter-commu 
tator, as well as the collector of the main ma 
chine, and the respective brush-riggings, were 
enclosed in a small auxiliary housing compart 
Irent which is normally in communication with 
the hydrogen of the main enclosure, while the 
machine is running, but having a seal which may 
be sealed tightly against the shaft so as to seal 
off this auxiliary space when access is necessary 
to the collector or commutator. This arrange 
ment has the disadvantage of requiring a rela 
tively large auxiliary chamber, which wastes con 
siderable hydrogen when it must be opened up 
to the atmosphere. It also has a secondary dis 
advantage in Subjecting the Windings of the ex 
citer to the deposition of carbon-dust from the 
brush-riggings. 
An cbject of our present invention is to provide 

a new form of arrangement, in which the exciter 
is direct-connected and hydrogen-cooled, but the 
auxiliary chamber for providing access to the 
brush-riggings encloses only the two brush-rig 
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gings, with a Seal which is disposed around the 
back end of the exciter-commutator, between the 
exciter-brushes and the commutator-necks. This 
arrangement necessitates a slight increase in the 
length of the exciter-commutator, to make room 
for the seal, but it has the advantage of requir 
ing a much smaller volume of the auxiliary chana 
ber, which does not have to Surround the entire 
exciter, and it has the additional advantage of 
more or less confining the carbon-dust to the 
auxiliary chamber surrounding the brush-rig 
gings, because, although the seal is not tight while 
the machine is operating, it does, nevertheless, 
materially impede the circulation of hydrogen 
between the auxiliary chamber and the larger 
main chamber of the condenser, so that the dust 
laden gas is largely confined to the auxiliary 
chamber which encloses the brush-riggings. 
Since the seal does not normally make contact 
With the rotating surface of the commutator, 
when the machine is running, no damage to the 
commutator results, as the seal does not clamp 
Sufficiently tightly around the commutator to 
damage the same, when the machine is shut down 
for access to the brush-rigging. 
In the accompanying drawing, the single figure 

is a longitudinal sectional view of the exciter-end 
of a hydrogen-cooled synchronous condenser em 
bodying our invention in an illustrative preferred 
form of embodiment. 
The main machine is illustrated as a synchro 

nous condenser comprising a stationary arma 
ture-member and a rotating field-member 2 
having a rotatable shaft 3. Since the drawing 
shows only the front end of the machine, only 
the front bearing 4 is shown, for supporting the 
shaft, but it will be understood that a similar 
bearing is provided at the rear end. This bear 
ing is illustrated as a pedestal-mounted bearing, 
having a cooler 5 disposed in the pedestal, for 
cooling the main machine. 
The shaft 3 has a front shaft-end 6, extending 

in front of the front bearing 4. Mounted on this 
shaft-end 6 is an exciter armature which is 
adjacent to the front bearing 4. An exciter-com 

... mutator 8 is also mounted on said shaft-end 6, 
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in front of said exciter-armature 7, said exciter 
arnature having Commutator-necks at the rear 
end thereof, adjacent to the armature T. On the 
end of the shaft-end 6, in front of the exciter 
commutator 8, the shaft-end carries a pair of slip 
rings, which comprise the collector for the 
synchronous machine. A stationarily supported 
exciter-frame or field-member 2 cooperates with 
the exciter-armature 7, a stationarily supported 
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brush-rigging 3 cooperates with the commuta 
tOr, and a stationarily supported brush-rigging 
it cooperates with the collector. 
The main machine has a hydrogen-filliable gas 

tight housing 5 for enclosing said stationary 
armature-member of the main machine, said 
eXciter-field 2, and both of Said brush-riggings 
i3 and 4. The housing 5 is described as being 
hydrogen-filliable, because the machine is coin 
InOnly shipped, by the manufacturer, Without the 
hydrogen-filling, the hydrogen being Supplied by 
the purchaser after the installation of the na 
Chine. 
We provide an auxiliary gas-tight housing 

means is, for enclosing the two brush-riggings 
3 and 4. While We are not limited to any par 

ticular form or shape of auxiliary housing it, we 
prefer to provide the Sane in the shape of a snal 
housing-portion 6 Which extends beyond the 
front of the end-Wall 7 of the main housing 5, 
the Small housing-portion being secured gas 
tightly to front end-Wali T. The end-Wali ; of 
the main housing 5 terminates in an opening is 
Which Surrounds the rear end of the exciter-com 
mutator 8, between the exciter-brushes 3 and 
the commutator-necks S. Secured Within this 
Opening 8 is a gas-Seal 20 of a type which is not 
gas-tight When the machine is running, and 
Which is arranged to be made gas-tight, when the 
inachine is shut dOWn. 

It is necessary for the portion of the housing 
near the brush-riggings 3 and 4 to be openable 
in SOme Way, to provide access to the Space con 
taining the brush-riggings. In the illustrated 
form of my invention, where the auxiliary hous 
ing 6 consists of a Small protruding housing, the 
end-plate 6a of the auxiliary housing 6 can be 
removed fron its gas-tight connection with thise 
rest of the auxiliary housing, by removable con 
nections 2, Which are arranged, in a known man 
ne, in Such a Way that the gas-Seal 2: is lef, Up 
into gaS-tight Clamping-engagement, Wiii) tha 
rotating member, or against the Side of a dange 
2d. On the rotating member, before the Sea is 
broken at the gasket 22 between the end-plate 
6d. and the auxiliary housing S. 
We have already described the advantages of 

our invention, which permit, the machine to ge 
first shut down, after which the gas-seal 20 can 
be let down tightly against the commutator 8, 
thus Sealing off the Space within the auxiliary 
housing 5, and making it possible then to open 
up the auxiliary housing for providing access to 
the brush-riggings, without letting the hydrogen 
Out of the main housing-space. When the na 
Chine is in normal operation, the gas-seal. 2) is 
not in contact with the commutator 8, and hence 
is not gas-tight, but it nevertheless restricts the 
anouilt of hydrogen Which circulates underneath 
the Seal, So that the dust-laden gas of the brush 
rigging is lairgely confined to space Within the 
auxiliary housing 6, and is thus prevented from 
forming Carbon-deposits on the Windings of 
either the excitei or the main machine, The 
Space within the auxiliary housing S may be 
Ventiated by means of a blower 23 on the end of 
the Shaft-end 6. 
We claim as our invention: 
1. A hydrogen-cooled Synchronous dynamo 

electric machine comprising a Stationary arma. 
ture-member, a rotating field-member having a 
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4. 
rotatable Shaft, a front bearing and a rear bear 
ing Supporting the respective ends of the shaft, 
Said Shaft having a front shaft-end extending 
in front of Said front bearing, an excite-arma 
ture mounted on Said Shaft-end adjacent to said 
front bearing, an exciter-connutator mounted 
On Said shaft-end in front of Said exciter-arma 
ture, Said exciter-commutator having commuta 
tO'-neckS at the armature-end thereof, and a col 
lector for Said Synchronous machine mounted on 
Said shaft-end in front of said exciter-commu 
tator, a stationarily Supported eXciter-field co 
Operating With Said eXciter-arnature, stationarily 
Supported brush-rigging for Said commutator, 
and Stationarily supported brush-rigging for said 
collector, a hydrogen-filliable gas-tight housing 
for Said machine, enclosing said stationary arma 
ture-member, said exciter-field, and both of Said 
brush-riggings, the portion of said housing near 
Said brush-riggings being operable to provide 
acceSS thereto, and auxiliary gas-tight housing 
means including a gas-Seal Surrounding the ex 
Citer-COmnutator between the commutator 
neckS and the commutator brush-rigging for 
causing the exciter-field, the exciter-arnature 
and the front bearing to be included in the main 
housing-chamber Which encloses the Synchronous 
machine, Said gas-seal being of a type which is 
not gas-tight When the machine is running and 
Which is arranged to be made gas-tight. When 
the machine is shut down. 

2. A hydrogen-cooled Synchronous dynamo 
electiic machine comprising a stationary arma 
ture-member, a rotating fieldi-member having a 
rotatable shaft, a front bearing and a rear bear 
ing Supporting the respective ends of the shaft, 
said Shaft having a front Shaft-end extending in 
front of Said front bearing, an exciter-armature 
In CuInted on Said shaft-end adjacent to Said front 
bearing, an exciter-commutator mounted on said 
shaft-end in front. Of Said exciter-airmature, said 
eXciter-comimutator having commutator-inecks 
at the arnature-end thereof, and a collector for 
Said Synchronous inachine mounted on said 
Shaft-end in front of Said eXciter-commutator, a 
Stationarily Supported eXciter-field cooperating 
With said exciter-armature, stationarily sup 
ported brush-rigging for said commutator, and 
Stationarily Supported brush-rigging for said co 
lector, a hydrogen-fillable gas-tight housing for 
Said machine, enclosing said stationary arma 
ture-member, Said housing including a main 
housing-portion the front of Winich encloses Said 
eXciter-field and terminates in a gas-Seal Sur 
rounding the eXciter-commutator between the 
commutator-necks and the commutator brush 
rigging for causing the exciter field, the exciter 
arnature, and the front bearing to be included 
in the main housing-changer which encloses the 
Synchronous machine, Said gas-seal being of a 
type Which is not gas-tight when the machine is 
running and Which is arranged to be made gas 
tight When the machine is shut down, and a Small 
housing-portion Secured gas-tightly to the front 
end of the main housing-portion for providing a 
gas-tight completion of the housing while the 
machine is running, Said Small housing-portion 
enclosing both of the brush-riggings and being 
openable to provide access thereto. 
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