1,814,376

L. A. GEBHARD ET AL
ELEGTRON TUBE APPARATUS

July 14, 1931,

2 Sheets~Sheet 1

™ \--e

e e e . e m mm e ——————— . e i =

i iecidipadenlirdrrelierig gt ity Sy byl - e e ikt i gl M Ly =S S

R

L \\\\w\\ﬁ P u/

S

¥
T

\’9&\‘

_Eiled May 3, 1927

//// » oy
7\\%\\%\\\///&

/
S]]
- ‘

. .JESS\:\\\\\\\

ﬁ ;

N

SR
e R a2 et D2 L a2, \\§\§\\\h\\\k\\\\§\\\\§\

B e T e T S Iﬂflﬂ!’lflﬂ"léﬁﬂﬂﬂvﬂiﬂf;m B S s _
N LR R RIS TN ENTTR SR NI

!

#S RS TN O [ B D H A H Y R

FHEFE T N LT HH AT

X

T L DR .
444!iiﬁil!filﬂ'lli!rﬂdl4'!"uﬂ‘f‘ti‘fﬂtﬂtﬂrﬂ’r

T \
L e LTI 7 L \§§§\§ XL/

/
.
'
'
t
i
1
'
‘
S ol it e et
// TR ELLL ISP T TLILL S TG LTID L7 [ IS T 1

Ve

£

AN

Mﬁ

SHE S

Y

L

S
\\\\w\s\s/%\\\\

X
3

\
\

a

N

Y

A &7

N

1/
_ v

- A

\\\&

L7evernfors:

Z.A. Geblicar,

7,

2

N\

.
_

o

O F /T dolple,

BY

ATTORNEY .



1,814,376

L. A. GEBHARD ET AL
ELECTRON TUBE APPARATUS

July 14, 1931.

2 Sheets-Sheet 2

Filed May 3, 1927

I‘-’ﬁ‘—— E

/4 22 D N

G

B

A i Q

R N
V- ® §
/W/M\\\s& : N
) %, n
NSZR N

ATTORNEY .

y/ﬁ
S

VA
QMW

A\

W\

W

A7 ﬁaa’oéo]&',

BY .. '
SRt @ S oranniten

L.A Goblicard,

S

&

SS9

N

N\

v /\:
\\””\/‘a},

N .
DR
N

TN

——-i- 4

P 1 PR
N\

W e 11

AT T I TG AT I T T I T I T A AT I T A SIS AT I LRGSR

@
-/

7

AN N
REONNS
N

\
A

N 25
&7~

N

i

7

47
N
N
N

5 N
N

R ¢ N
SN N . N ,
/ / /”‘\it-\\\Wﬁﬂ§§§§§§§§§§§§§§§§/

== = = X

\

T T T T T T T T T T T T T L T T T T T T T T e T ] /w A
NN

A

Y N

-_////Azmz

S
y |

S B SN AN

£

NS | T

2

_J.

222 \\

N

Q.
e

&




L]
“Io

“15-

o

i ;,20,

tube support and water'eooling

oy

‘tube socket with the tube

30

“struct

33

Water-cooled

Patented July 14, 1931

"UNITED STATES

1,814,376

PATENT OFFICE
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Our’ invention relates broadly to electron
tube apparatus and more particularly to a
water cooled mounting for high power elec-
tron tubes.

One of the objects of our invention is to
provide dn improved resilient support for
high' power electron tubes having means for
circulating a cooling fluid about the anode
of the tube, = =~ s R

- Another object of our invention is to pro-
vide a high power tubs support having a wa-
ter circulating’ jacket arrangéd to Treceive
tubes of differiiig’ ariode sizes and arranged
for maintaining the témperature of a tube
in the support substantially constant during
long' periods of operation. o

Our invention will be more fully under-
stood from' the specification hereinafter fol-
lowing by reference to the accoiipanying
drawings in which: o

PFigure Fillustrates the improved electron
in cross-section embodying the principles of
our inventiofi ; Fig. 9 i§ A perspective view of
the téimovable sléeve which' 15 used in adapt-
ing the tube mounting for differing sizes of
tubes; Fig: 8'is 4 cross:secticnal view of the

_ removed; and Fig.
415 a' lateral cross-sectional view through the

tEtbe support tiken on line 4—4 of Figi 1,

‘Owing’ to' variations in size' of anodes of
¢ tubes of different. manvfdac-
we have fournd it necéssary to ¢on-
a socket that is quickly adaptable to
tubes of various manufactirers, This g de-

tutrers;

complished by the insertion or removal of 2 -

-metal slesve 4 inside the water jacket 12, the

g0

45

-so-shaped’ that their

thickness of the wall oni'said métal slesve bo-
g seh as to rediiée the water spaee 15 to a
predetermined best ‘value, and thus accomm-
modate a tube hiaving o smallér anode. The
tube mounting is provided with a hesder
constructed of two parts as indicated by ref-
ererice characters 1 arnd 2. Header portion 2
is secured to fluid jacket 12 near one end
thereof. The parts 1 and'9 of the header are
adjacent portions form

“a’'space for passags of cooling fluid froim the

50‘

jacket' 12 to the outlet pipe 22 The joint
between thie header portions 1 and” 9 is‘'made

secut'éd to water
formed watér passage 14 for the purposé of

‘and ait bubbles while

water-tight by mesins of gasket s, The parts
of the header iy be held together by screws

OF in any other suitable manner., The di-
vided construction of the head also affords

an’ advantage of easy aceess to the inner

chamber for cleaning purposes. ;
We provide centering screéws 3 for center-

ing the anode 16 of tube 17 within the jacket
and thus equalize the water space 15, 'The

centering’ screws when set - for the larger
tubé need not be disturbed for the insertion
of the' sleeve 4 for the accommodation of the
smaller tube. The sleéve 4 having slots 6

55

60

at its lower end is adapted to slip over the

pins 8. The sleeve 4 in turn has secured to
itself three additional pins 7 for centéring

a smaller anode within #he sléeve and equal-.

izing the water space 15. The slesve 4 also

may have a lug 9 attached to its upper endto

prevent accidental rdising of the sleeve and

‘closing of the water éxit 18 aroind the neck

of the tube; . The sleeve 4 alsé has g slot 8
cut the full length of ity side, the pirpose of

‘which i3 to-cduse the sleeve to spring out

when placed inside the watet jcket 12 and fit
stugly against the walls of the latter. The
slot is made narrow to prevent excess of wig-

‘ter flow’ at that Point. - 5 o
. Thé ceriterifig seréws or pitis for the larger.

diameter anode are held in place by a metal
ring 10 fasteried to the outer wall 6f the water
jacket 12, high enough t0 cetiter propérly a
vacuuiny tube’ of minimim length, while the
water jacket ig made long enough to accor-
modate a vacutin tubé 6f maximum length.

A detachable eitd nietiber or héader 13 is
jacket 12 Having a spirally

preventing the formation of eddy currents
the water is passing

through the jacket. Tt Ras been found that

~after a tube has been in use for some time

there is a tendency of the tubé to adhere to

‘the socket and breakage may result if force

is used in its removal. In order to facilitate
remoVal, slots 19 have beeri provided' it the
socket head 1’ to permit of the insertion of

& narrew screw driver or similar fool under

the shoulder 20 of the' tibe 17 and’ thereby

loosen the tube witheut' injury. Holes 11
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10

15

2

are provided for the insertion of a hook for
withdrawing sleeve 4 from jacket 12 when a
different size tube is to be mounted in the
socket.

The water enters at 21, circulates around
the annular space 15 and over the gap 18,
and leaves at the pipe 22. An electrostatic
shield 28 is provided at the top of the tube
mounting. Slidable latches 24 and 25 enter
opposite sides of the shield for locking the
tube 17 in the socket.

A frame structure for mounting the tube
is concentrically disposed about the tube. A
pair of insulators 26 and 27 carry the frame
structure 28 on which is mounted the ring

members 29 and 30. Spiral spring members

81 and 82 are disposed between the ring mem-
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bers 29 and 30 and the header 2 and end
member or header 18 for resiliently suspend-
ing the tube structure and preventing excess
shocks and vibrations reaching the tube 17.

The structure of tube mounting according
to our invention has been found to be highly
practical in its construction and successful
in its operation, and while we have described
the invention in its preferred embodiment,
we desire that it be understood that modifi-

‘cations may be made and that no limitations

upon the invention are intended other than
are imposed by the scope
claims. -
" What we claim as new and desire to secure
by Letters Patent of the United States is
as follows: — : ‘
1. A mounting for a high power electron
tube having an elongated depending anode
comprising a resiliently supported jacket,
connections for circulating fluid through said
jacket and a removable sleeve arranged to be
inserted in or removed from said jacket for
modifying the cross-sectional area of said
jacket. . - ’
9. An electron tube mounting comprising
a vertically extending - cylindrical jacket,
means for supporting opposite ends of gaid
cylindrical jacket, an internal sleeve member
arranged to be inserted in or removed from
said cylindrical jacket, and means carried by
said sleeve for centering an' electron tube
within said cylindrical jacket.-
8. An electron tube mounting comprising

a cylindrical fluid circulating jacket for the

cireulation of a cooling fluid, means for re-
siliently suspending said cylindrical jacket
in a position to receive an electron tube of the
elongated anode type and a resilient sleeve
member insertable within said cylindrieal
jacket for centering- the elongated anode of
the electron tube carried by said mounting
and for modifying the size of the fluid cir-
culating gap around said electron tube.

4. An electron tube mounting for recelv-

‘ing the cylindrical anode of a high power
_electron tube, a fluid circulating jacket, means

for resiliently supporting opposite ends of

of the appended

Jindrical anode, said cylindrical anode pro-

1,814,376

said fluid circulating jacket in a substantial-
ly vertical position, a resilient sleeve mem-
ber insertable into said fluid circulating jack-
et, said resilient sleeve member centering the
anode of the electron tube within said jacket
for controlling the velocity of flow of cooling
fluid around the sides of said anode.

5. An electron tube mounting comprising a
cylindrical jacket resiliently suspended in a
substantially vertical plane and arranged to
receive the cylindrical anode of a high power
electron tube, a plurality of means protrud-
ing laterally through said cylindrical jacket
for centering the electron tube therein and
a removable sleeve member having a plural-
ity of longitudinally extending slots therein,
said sleeve member being longitudinally in-
certable within said jacket and supported by
said means for modifying the size of the fluid
eap between the anode of said electron tube.
and the walls of said jacket for controlling
the velocity of flow-of cooling fluid over said

-anode.

6. An electron tube mounting comprising a
frame structure, a cylindrical jacket resilient-
ly mounted in said frame structure and ar-
ranged to receive the cylindrical anode of a
high power electron tube, a cylindrical sleeve
member slotted throughout its length and ar-
ranged to be inserted within said cylindrical.
jacket, adjustable screw devices passing later-
ally through said-cylindrical jacket, said cy-
lindrical sleeve being provided with slots for
receiving - said adjustable screw devices
whereby said screw devices support said cy-

Tindrical sleeve in a predetermined position

around the cylindrical anode of the electron
tube for controlling the velocity of flow of
the cooling fluid over said anode.

#. An electron tube mounting comprising-
a pair of headers, a cylindrical jacket extend-
ing between said headers, a frame structure,
resilient means disposed between said frame
structure and each. of said headers, one of

‘said headers being centrally divided for the .

insertion of a cylindrical sleeve within said
cylindrical jacket, said sleeve having means
for centering the anode of an electron tube
within said cylindrical jacket for controlling’
the velocity of flow of cooling fluid over ;saig :
anode. IR : T
8. An electron tube mounting comprising
a frame structure, resilient means extending
from said frame structure, a header sup-

ported by each of said resilient means, a fluid -]

circulating jacket extending between said
headers, one of said headers being divided
into two sections and having means therein
for carrying an electron tube having a cy-

truding through the divided header and ex-
tending into said fluid: circulating jacket,
means for centering an anode therein, a re-
movable sleeve member arranged to be sup-
ported on said centering means around said
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anode for controlling the fluid gap around
said anode and increasing the velocity of flow
of cooling fluid and auxiliary centering
means extending from said sleeve in engage-
ment with said anode.

9. An electron tube mounting comprising
a frame structure, resilient means extending
in opposite directions from said frame struc.
ture, a header supported by each of said re.
silient means, a fluid circulating jacket dis-
posed between said headers, said jacket ex-
tending into one header with an annular gap
between the upper extremity thereof and said
jacket, screw devices extending through said
fluid circulating jacket, a cylindrical sleeve
member insertable within said fluid circulat.
ing jacket and supported by said screw de-
vices, said cylindrical sleeve member having
an upwardly extending lug at its upper ex-
tremity for engagement with the extremity
of said header for normally preventing move-
ment of said cylindrical sleeve member be-
yond the upper edge of said cylindrical jack-
et, means carried by said cylindrical sleeve
member for centering the anode of an electron
tube within said cylindrical jacket whereby
a fluid gap is maintained around the sides of
sald anode and through said last mentioned
header for maintaining said electron tube
at low operating temperature.

LOUIS A. GEBHARD.
CORRIE F. RUDOLPH.



