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3 Cla,nns

Thls invention relates to hlgh tenszon '«Lppe-

ratus and is concerned more particularly with

novel connecting means through which ‘hizgh
tension energy may be supplied to an element
within the envelope of such apparatus.
new connection is superior to those previcusly

employed for the purpose in that it occupies lit-
tle space and is of such construction that cur-

rent leakage and difficulties arising from corona

~are avoided. At the same time, the parts may

The

tube generelly demgnated IG Wthh oomprlses
glass -envelope 11 hawng a re-entrant end por-

tion 12 at one- end Projecting inwardly from

0

__th1s end is an extension 13. of the envelope wall
in the end of which is. sealed a metal - tnbe 14 -

- ..cerrymg the cathode structure

10

be readily put together and taken apart to
establish or break the connection. As the new.. |

connection affords special advantages when used-
with X-roy tubes, an embodiment of the inven-

tion for use with such tubes will be illustrated

and described in detaﬂ for purposes of ezplone—_ |

tion.

15

The X-ray tube W1th Whlch the new connectxon |

,is employed has an envelope with a re-entrant

end through which. extend one or more leads
Irom one of the electrodes within the envelope.
A plate: of insulation carrying terminals cn its
outer face lies within the re-entrant end and the
leads are connected to the terminals.

1S mounted on the cable and it is provided with

exposed terminals connected to the conductors

in the cable and engageable with those on the

plate when the insulator is introduced into the
re-entrant end. - The end of the insulator is

constructed to cooperate with the wall of the en-
velope to enclose the terminals and means are

_ An insu--
lator, of a size receivable in the re-entrant end, .

20

..tube 14 and spot welded thereto.
cusing block (6 is mounted in.the free end of
_tube 18 and the block has a transverse channel
{7 in its free end. An incandescent filament 18
of helical form lies Wlthln the channel and is

connected to leads 19 and 20. which extend =

through it to the outer surface.

The cathode 1ncludes Q tube (5 telescoped over
‘A metal fo-

through the block, lead {8 hemg insulated from
the block by being mounted in blocks 21 and 22
of ceramic material. The leads 12 and 20 ex-

- tend through and are sealed in the wall of the

envelope at the bottom of the re-entrant cayv-

ity. A plate 23 of 1nsulat1ng material is seated

near the bottom of the cavity and the leads pass
_ ~ The space be-
tween the bottom of the cavity and the plafe
23 is filled with insulating compound M through
which portions of the leads pass.. -
- Mounted on the outer. face of plete 23 is a'

-termmal 25 of cylmdncal form and having a
flange 25a lying against and secured to the outer-

face of plate 23. Lead {9 pe,sses through an

_opening in the plate and is electrically con-

a0

nected to the flange 25a. A termmel 26 1is

- Inounted in a central. opemng through plate 23

provided for holding the insulator in place with -

the two sets of terminals in engagement. With
this arrangement, the cable may be connected to
the element within the tube by inserting the

and lead 20 passes through the opening and into
the interior of the terminal, to Whmh 11; is elec-—-
rtrlcally connected.

‘The tube envelopeis completed by a metalllc

- ,sectmn 21 in the end of which is mounted an

Ainsulator into the cavity in the envelope and =
securing it in place by the holding means, and

disconnection is effected with equal facility.
- For. a better understanding of the invention,

-reference may be had to: the accompanylng

--dramng in which -

- Pig, 1is g view, partly in elevatlon and partly

m longitudinal section, of an X-ray unit and

€ergy may be supplied to the tube thereof; and -
- Fig. 2 1s g similar view on an enlarged  scale
of a portion of the tube at the end to which cur-
rent is supplied through the new.connection.

- The X-ray unit shown in the drawing is par-

40

ancde 28.
‘ing 29 having an end portmn secured . 1n pla.ce
‘on the shank of the anode in any sn1table way.
The opposite end-of the housing lies Sllﬂ'htly be-

the new connection by which high tension en- .‘.-"__5"

The tube 1s enclosed within a hous-

yond the end of the glass portmn of .the tube .

envelope and includes a rmg 3!3 Wthh is thread-
;ed externally. .

The cable 31 by Wthh current 1s to be supphed

to the cethode includes the usual conductors €n-

closed .
-stmpped back from the end of the cable and the

insulation  and the 1nsuldt1on is

conductors .are -provided with leods 32 33. A

sleeve 34 of insulating material is fitted over the

50

ticularly useful for diffraction analysis of crys-

tals and it is described and claimed in my co-
‘pending application Serial No. 428,198, filed

January 26, 1942, of which this application is
The unit .includes a

;- continuation—in%pa.rt,

end of the cable and the sleeve is closed at its
free end by a block 35 of msulatlng mdterml ly-

- ing inward from the end of the msnlator and

55

having openings threcugh whmh leads 32 and 33
pass, . The block is promded with- an extensmn |
3%a on which is mounted a hel1ce.l spring: terrm-




2
nal 36 connected to lead 32, the spring being of
such diameter as to fit over the cylindrical por-
tion of terminal 25 and bear against the flange
254 thereof. Threaded into a central bore
through block 35 is a sleeve 31 which projects

beyond the end of extension 35¢ and carries a
smaller helical spring terminal 38 which is con-
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nected to lead 33 and is of such diameter as

to receive the terminal 26.
When the insulator is received in the re-entrant
portion of the envelope and the contacts are

10

engaged, the path through the space between
the insulator and the envelope wall from the ter-
minals to the nearest grounded portion of the -

apparatus is blocked off and the terminals are
shut off from contact with the atmosphere. For

16

this purpose, the outer surface of insulator 34 is

circumferentially channeled at its free end and
a cylindrical sleeve of yielding insulating mate-

rial and preferably synthetic rubber of the type
‘nown as ‘neoprene” is mounted in the channel.
The sleeve 39 is of such length that when the
insulator is inserted in the re-entrant portion
of the envelope sufficiently to cause terminals
35 and 38 to engage terminals 25 and 26, respec-
tively, the free end of the sleeve presses against
the outer face of plate 23, so that the terminals
are completely enclosed. By shutting off the
space surrounding the contacts from the atmos-
phere, corona is reduced and to inhibit corrosion
resulting from corona, the terminals may be
silver plated and the space within the insulator
and sleeve 39 may be filled with insulating mate-
rial, such as “Vaseline.” |

At the outer end of the insulator is a metal
flare 40 connected to the metallic sheathing on

the cable and thereby erounded. = Beyond the

flare is a clamping collar 41 serving as part ol
o means for holding the end of the cable with
the insulator in the re-entrant portion of the
tube and the terminals in contact. For this pur-
pose, the flare is seated against a washer 42 which
bears against the sleeve 30 on the housing. A
clamping nut 43 mounted on the clamping ring
and internally threaded may be screwed on sec-
tion 30 of the tube housing to force the clamp-
ing ring, flare, and insulator inwardly and hold
them securely in position. - | |

By making terminals 25, 26, 36, and 38 of sil-
ver, corrosion arising from corona may be cut
down to such an extent that sleeve 39 may be
made of spun metal instead of synthetic rubber.
The contact between the spun metal sleeve and
plate 23 may permit some leakage of air, but
with the terminals protected against ‘corrosion,
such air leakage is not important, provided the
path from the terminals to ground between the
insulator and the wall of the envelope is suill~
clently long. The spun metallic member radi-
ates heat to the tube housing and it is preferred
in some cases for that reason. - - »

With the construction described, the re-en-
trant portion of the tube serves as an jinsulating
socket for receiving the insulator enclosing the
end of the cable, and since the terminals are at
the bottom of the cavity, the distance between
the terminals and any grounded portion of the
structure may be made long without substan-
tially increasing the overall length of the appara-
tus. If the insulator 34 were received in a socket
mounted in the end of the housing and separate
from the tube, the overall length of the housing
would have to be greatly increased to make the
socket long enough to- provide a path of the
desired length from: the terminals to ground.

In connecting the unit to a source of energy,
the insulator on the end of the cable is merely
inserted through the end of housing 28 and into
the cavity at the re-entrant end of the tube until
the terminals are brought into contact. There-
after, the clamping ring 43 is screwed tightly on
the end of the housing and the parts are held
in operative position. When the cable is to be
disconnected, the clamping ring is unscrewed
and insulator 34 pulled out of the end of the tube.

T claim:

1. In X-ray apparatus, the combination of a
tube including an envelope having a re-entrant
portion at one end, an anode within the tube
at the other end having a poriion extending
through the envelope wall, a cathode within the
envelope, a terminal within the re-entrant end

 portion, a conductor sealed through the envelope
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wall and conhected to said terminal and to the

- cathode filament, 2 housing enclosing the tube,

a, cable extending into the housing and having its

end within the re-entrant end portion of the

envelope, the cable containing at least one con-
ductor, a terminal at the end of the cable con-
nected to the conductor and in engagement with
the first terminal, cooperating means on the in-
sulator and envelope at the inner end of the
re-entrant portion of the envelope for shutting
off the engaged terminals from the atmosphere,
a grounded flare encircling and connected to the
cable outside the re-entrant end portion of the
envelope, and means mounted on the housing

and engaging the envelope, and a member mount-

ed on the housing and clamping the flare to the
housing to hold the end portion of the cable in
the re-entrant end portion of the envelope with
the terminals in engagement. -
2. In high tension vacuum apparatus, the com-
hination of an exhausted envelope having a re-
entrant portion, an element within the envelope,
s terminal mounted within said re-entrant por-
tion and connected through the envelope wall
to said element, an insulated cable containing a

conductor, an insulator enclosing the end of the

cable, a terminal at the end of the insulator con-
nected to the conductor, the insulator being in-
sertable into the re-entrant portion of the en-
velope to effect engagement of the terminals, and
cooperating means on the insulator and envelope
at the inner end of the re-entrant portion of the
envelope for shutting off the engaged terminals
from the atmosphere. -

3. In high tension vacuum apparatus, the com-
bination of an exhausted envelope having a re-
entrant portion, an element within the envelope,
a terminal mounted within said re-entrant por-
tion and connected through the envelope wall
to said element, an insulated cable containing a
conductor, an insulator enclosing the end of the
cable, a terminal at the end of the insulator con-
nected to the conductor, the insulator being in-
sertable into the re-entrant portion of the en-
velope to effect engagement of the terminals, and
cooperating means on the insulator and envelope
shutting off the terminals from the atmosphere
when they are in engagement, said means in-
cluding a tubular element projecting beyond the
free end of the insulator and encircling the ter-
minal thereon. S

4. In high tension vacuum apparatus, the com-
bination of an exhausted envelope having a re-
entrant portion, an element within the envelope,
5, terminal mounted within said re-entrant por-
tion and connected through the envelope wall fo
said element, an insulated cable containing a con-
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ductor, an insulator enclosing the end of the
cable, a terminal at the end of the insulator con-
nected to the conductor, the insulator being in-
sertable into the re-entrant portion of the en-
velope to effect engagement of the terminals, and
cooperating means on the insulator and envelope
shutting off the terminals from the atmosphere
when they are in engagement, said means in-
cluding a tubular element of flexible elastic insu-
lating material projecting beyond the free end
of the insulator and encircling the terminal
thereon. |

o. In high tension vacuum apparatus, the com-
bination of an exhausted envelope having a re-
entrant portion, an element within the envelope,
a plate of insulating material within the re-
entrant portion, a terminal mounted on the outer
side of the plate and connected through the en-
velope wall to said element, an insulated cable
containing a conductor, an insulator enclosing
the end of the cable, a terminal at the end of the
insulator connected to the conductor, the in-
sulator being insertable into the re-enftrant por-
tion of the envelope to effect engagement of the
terminals, and means on the insulator engage-
able with the plate, when the terminals are in
contact, to shut off the terminals from the atmos-
phere,

6. In high tension vacuum apparatus, the com-
bination of an exhausted envelope having a re-
entrant portion, an element within the envelope,
a, plate of insulating material at the inner end of
the re-entrant portion, a terminal mounted on
the outer side of the plate and connected through
the envelope wall to said element, an insulated
cable containing a conductor, an insulator en-
closing the end of the cable, a terminal at the
end of the insulator connected to the conductor,
the insulator being insertable into the re-entrant
portion of the envelope to efiect engagement of
the terminals, and a tubular element on the in-
sulator engageable with the plate, when the ter-
minals are in contact, to shut off the terminals
from the atmosphere.

10
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7. In high tension vacuum apparatus, the com-
bination of an exhausted envelope having a re-
entrant portion, an element within the envelope,
g plate of insulating material within the re-
entrant portion, a terminal mounted on the outer
side of the plate and connected through the en-
velope wall to said element, an insulated cable
containing a conductor, an insulator enclosing
the end of the cable, a terminal at the end of the
insulator connected to the conductor, the insula-
tor being insertable into the re-entrant portion
of the envelope to effect engagement of the ter-
minals, and a tubular element mounted on the
insulator at its free end and projecting beyond
said end, said element being engageable with
the plate, when the terminals are in contact, to -
shut off the terminals from the atmosphere.

8. In X-ray apparatus, the combination of a

- tube including an envelope having a re-entrant
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portion at one end, an anode and a cathode
within the envelope, a terminal within the re-

entrant end portion, a conductor sealed through

the envelope wall and connected to said terminal
and to the filament of the cathode, a housing
enclosing the tube, an insulating cable contain-
ing a conductor, an insulator enclosing the end
of the cable, a terminal at the free end of the
insulator connected to the conductor within the
cable, the insulator being insertable into the re-
entrant portion of the envelope to effect engage-
ment of the terminals, cooperating means on the
insulator and envelope at the inner end of the
re-entrant portion of the envelope for shutting
off the engaged terminals from the atmosphere,
a grounded metallic flare encircling and connect-
ed to the cable at the other end of the insulator,
and a clamping member on the housing operable
on the flare for holding the insulator in the re-
enfrant end portion of the envelope with the
terminals in engagement.

RAYMOND R. MACHLETT,




	Drawings
	Front Page
	Specification
	Claims

