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The present invention relates to improvements 
in discharge devices for poWer converSion pur 
pOSeS. 
There are now commercially available portable, 

metal-enclosed arc-discharge devices which are 
intended to Operate With high Values of dis 
charge current. In order to enlarge the safe Op 
erating range of such devices as much as possible, 
liquid cooling is frequently resorted to. This is 
ordinarily accomplished by placing around the 
device a spaced metalic jacket Which is Welded 
or otherwise integrally joined to the device and 
within which the cooling fuid may be circul 
lated. 
Such jackets are relatively expensive, &Specially 

When constituted of corrosion-resistant Steel, 
and tend to increase the difficulty of degassing 
the tube structure during exhaust. Moreover, 
the jackets are not renovable So that any clog 
ging Of the fluid path due to accumulatiOn Of 
Solid deposits may require replacement of the 
discharge device as a whole. 

It is a primary object of the present invention 
to provide an in proved cooling jacket Which is 
free of the dificulties outlined above and which 
possess other inherent advantages not hereto 
fore realizable. This is accomplished by form 
ing the jacket of a deformable insulating tube, 
for example, a section of rubber hose material, 
which can be clamped to the discharge device to 
provide a fuid-tight arrangernent and Which can 
be removed by releasing the clamping means 
when occasion arises. 
The features which I desire to protect herein 

are pointed out with particularity in the append- 3: 
ed claims. The invention itself, together With 
further objects and advantages thereof, may best 
be understood by reference to the following de 
scription taken in connection With the diraWing, 
in which Fig. 1 is a longitudinal Section of a 
discharge device suitably embodying the inven 
tion; Fig. 2 is a fragmentary detail View of the 
ciamping means used in connection. With the de 
vice of Fig. 1; Fig. 3 is a plan view of the bot 
tom of the device of Fig. 1; and Fig. 4 is a detail 
View illustrating the nethod of Securing the fluid 
conduits associated. With the device of Fig. 1. 

Referring particularly to Fig. 1, there is shown 
an arc discharge device Which is enclosed With 
in an elongated metal cylinder 8. This cylin- 5: 
der is closed at its ends by transverse headers 
and f2, which, in combination with the cylin 
der, form a vacuum-tight discharge space. 
Within the discharge space and at the upper 

end thereof there is provided an anode 4 which 
may appropriately consist of a cylindrical, par 
tially hollow block of graphite. The anode is 
mounted on and supplied with current through 
a heavy conductive rod 5 which is itself Sup 
ported by a pillar seal. 
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This seal includes an 60 

(C. 250-27.5) 
Open-ended metal part I having at its lower end 
a flange i8 which is Welded or otherwise her 
metically secured to the header and a cap 
portion 9 to which the conducting rod 5 is 
joined. The parts f and 9 are insulatingly 
separated by means of an intermediate glass 
sleeve 2) which serves to insulate the anode 
structure from the body of the discharge device. 
A flexible conductor 2 is secured indirectly to 
the upper surface of the cap member í 9 and 
may be employed to connect the anode to a 
Source of potential (not shown). 
At the lower end of the device and also with 

in the discharge chamber, there is provided a 
Cathode in the form of a mercury pool. 23. Cur 
rent is supplied to this cathode by means of a 
heavy rectangular conductor or stud 24 which 
is Welded directly to the header 2. A hollow 
tube 28 which projects through the header 2 
and extends above the surface of the mercury 
23 may be used for removing gas from the dis 
charge Space when the device is being evacuated. 
In the completed device this tube is sealed off 
at its lower end as indicated at 29. 
In order to initiate a discharge between the 

cathode 23 and the anode 4 the device is pro 
Vided with a make-alive or ignition electrode 
consisting of a tapered rod 25 of semi-conduct 
ing material Which is in contact With the mer 
cury at its Surface. This electrode, which may 
consist, for example, of boron carbide or a re 
lated Substance, is supplied With control poten 
tial through a lead-in conductor 26 which is in 
sulated from the remaining structure of the 
deWice. 

In order to increase the safe current-carrying 
capacity of the device (i. e. the current which 
the device can carry without overheating) it is 
desirable to maintain a cooling liquid in contact 
With the outer Surface of the tubular part 9. 
To this end there is provided a tubular jacket 
forming part which is of larger diameter than 
the part SO as to provide a free space 32 for 
the circulation of cooling fluid. In accordance 
With Iny present invention the jacket-forming 
part consists of relatively deformable insulating 
material and preferably of a section of rubber 
hose material. As iliustrated, it includes a cen 
tral portion 33 which is formed of braided or 
woven fibers impregnated with rubber and is 
provided with inner and outer rubber layers 34 
and 35 which render the surfaces of the jacket 
impervious to liquids. - 

In order to assist in the formation of liquid 
tight joints between the jacket-forming part and 
the metal wall part 0, the latter is deformed at 
its ends to provide offset shoulders or terminal 
portions 38 and 39 which are coaxial with, but 
of greater diameter thain the part í0. These ter 
minal portions are preferably of such dimensions 

  



2 
as to engage snugly the inner surface of the rub 
berized layer 34. A fluid-tight seal may be pro 
vided between the parts 38 and 39 and the flex 
ible jacket by the use of clamping rings 40 and 
4. Each of these rings is of Split character 
and is provided With OutWardly extending por 
tions (indicated at 43 and 44) through which 
a clamping bolt 45 may be threaded. The use 
of a tongue 46 and a groove-forming part 47 as 
sists in aligning the extremities of the ring. 
Openings 48 formed in the ring serve to in 
crease its frictional grip on the outer Surface of 
the part 35. If desired, a suitable adhesive Such 
as rubber-cement may be used to Coat the inner 
surface of the layer 34 prior to clamping it 
against the cooperating parts 38 and 39. 
In order to permit the circulation of cooling 

fluid through the Space between the jacket-form 
ing part and the metal wall fo appropriate inlet 
and outlet connections or conduits are provided 
as indicated at 50 and 5 respectively. A pre 
ferred method of joining such connections to the 
wall of the insulating jacket is illustrated in Fig. 
4, which represents an enlargement of the outlet 
connection 5 of Fig. 1. The conduit 5 is pro 
vided with a flange 52 which abuts against the 
inner surface of the rubberized layer 34. In Order 
to provide a fluid-tight joint between the conduit 
and the wall of the jacket, use is made of a de 
formable washer 53 which corresponds in dimen 
sions to the flange 52. Inits initial condition this 
washer is provided with a centrally deformed por 
tion of frustro-conical aspect (shown in dotted 
Outline at 54 in Fig. 4) which permits the Washer 
to slide freely on the conduit 5. In forming the 
sealed joint between the conduit and the jacket, 
a clinching tool is employed which acts to flatten 
the washer 53, thus causing its inner peripheral 
edge to dig into the surface of the conduit and 
to become locked therewith as indicated in Fig. 4. . 
The resultant joint, although simply formed, is 
of fluid-tight character and good mechanical 
strength. 
The advantages of a jacket construction Such 

as that described in the foregoing include the 
low cost of the rubber jacket material and the 
elimination of the necessity for applying a finish 
ing paint to the surface of the jacket, a step ordi 
narily considered necessary in connection with 
metal jacket constructions. In addition, the in 
sulating quality of the rubber jacket is of con 
siderable assistance in eliminating shock hazard, 
since it serves to guard against casual contact 
with the metal parts of the device. 
Even more important than the considerations 

stated in the foregoing is the fact that the jacket 
as a whole may be readily applied or removed by 
means of the clamping means 40 and 4f. As one 
result of this feature, it becomes feasible to apply 
the jacket after the exhausting operations are 
completed-a, matter of considerable importance 
in facilitating thorough degassing of the metal 
parts. In addition, clogging of the fluid-circu 
lating chamber experienced during operation of 
the device may be remedied Without the necessity 
for replacing the discharge device as a whole. 
While the invention has been described by ref 

erence to a particular structural embodiment 
thereof, it will be understood that numerous mod 
ifications may be made without actually depart 
ing from the invention. I, therefore, aim in the 
appended claims to cover all such equivalent var 
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iations as come within the true spirit and scope 
of the foregoing disclosure. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. In combination, an elongated tubular metal 

part defining a discharge space for electrodes en 
closed thereby, said tubular part being outwardly 
deformed adjacent the ends thereof to provide 
terminal portions of greater diameter than the 
main body of the part, a tubular insulating part 
of deformable material Surrounding said metal 
part, said insulating part being substantially co 
extensive in length with the metal part and be 
ing radially Spaced therefrom to provide an an 
nular chamber between the parts, means main 
taining the end portions of said insulating part 
in fluid-tight engagement with the outer surfaces 
of the said terminal portions of the metal part, 
and means for introducing cooling fluid into the 
chamber between the parts. 

2. In combination, an elongated tubular metal 
part defining a discharge Space for electrodes en 
closed thereby, said part being extended outward 
ly adjacent the ends thereof to provide terminal 
portions of greater diameter than the main body 
of the part, a tubular insulating part comprising 
a Section of rubber hose material surrounding 
Said metal part, said insulating part being sub 
Stantially coextensive in length with the metal 
part and being radially spaced therefrom to pro 
vide an annular chamber between the parts, re 
movable clamping means for maintaining the end 
portions of Said insulating part in demountable 
fiuid-tight engagement with the said terminal 
portions of the metal part, and means for intro 
±? cooling fluid into the chamber between the 
partS. 

3. A fluid-cooled discharge device comprising 
an elongated tubular metal part defining a dis 
charge Space, discharge-producing means within 
Said Space, a tubular part of deformable insulat 
ing material Surrounding said metal part and 
Spaced therefrom to provide an annular cham 
ber between the parts, said metal and insulating 
parts being substantially coextensive in length, 
means of greater diameter than said metal part 
for providing outwardly directed offset shoulders 
Which are engaged in fluid-tight relation by said 
insulating part adjacent the extremities of the 
metal part, thereby to seal the ends of said annu 
lar chamber, and means for introducing cooling 
fluid into the said chamber. 

4. A fluid-cooled discharge device comprising 
an elongated tubular metal part defining a dis 
charge Space, discharge-producing means within 
Said Space, a tubular part of readily deformable 
insulating material surrounding said metal part 
and Spaced therefrom to provide an annular 
chamber between the parts, said metal and insu 
lating parts being substantially coextensive in 
length, circumferentially extending means bridg 
ing the gap between the metal and insulating 
parts adjacent their extremities for completing 
the enclosure of the said annular chamber, 
clamping means associated with the ends of the 
deformable insulating part for exerting compres 
Sive force on the part over regions coextensive 
With Said circumferentially extending means, 
thereby to Seal the said chamber, and means for 
introducing a cooling fluid into the chamber. 

WILLIAM. C. WHITE, 


