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This invention relates to hermetically Sealed 
electrical connectors and method of making the 
same. More particularly, the invention concerns 
a glass metal seal in combination with a plugin, 
friction type electrical connector. 

In providing sealed containers for electrical 
apparatus, lead in conductors usually take the 
form of a glass metal seal which is mounted on 
a wall of the container. Interconnection of the 
lead in conductor to outside conductors is facili 
tated when the lead in conductor takes the form 
of a jack or plug, thus providing simple, efficient 
and readily detachable connector means. 
To form a combination glass metal Seal and 

connector, it is necessary to conduct successive 
thermal bonding operations at different temper 
atures and conditions. Thus, a plurality of metal 
members having a relatively low electrical con 
ductivity, are thermally bonded to a vitreous 
body, the body and members having Substantially 
the same coefficient of expansion. Thereafter, 
metal connector means having a high electrical 
conductivity and a coefficient of expansion dif 
ferent from that of the vitreous body, is thermally 
bonded to certain of the metal members. The 
temperatures and conditions of the Second bond 
ing operation would adversely affect the pre 
viously formed glass metal Seal. Accordingly, an 
object of this invention is to provide a glass 
metal seal in combination with electrical con 
nectors, together with a method of making the 
same, wherein the elements of the combination 
are joined by Successive bonding operations, the 
arrangement of the elements relative to each 
other being such that the temperatures and con 
ditions incident to a later bonding operation will 
not adversely affect the glass metal seal formed 
by a previous bonding operation. - 
A further object of this invention is to provide 

a header for hermetically sealed electrical ap 
paratus which comprises a vitreous body sepa 
rating a pair of metal elements and bonded 
thereto, and an electrical connector of the jack 
or plug type which is attached in sealed rela 
tion to one of the metal elements, the connector 
having a structure which prevents thermal or 
physical shocks originating in the connector from 
being transmitted to the bond between the vitre. 
ous body and the metal elements and to the 
vitreous body. 

Still another object of this invention is to pro 
vide a structure which includes an elongated, 
metal tubular member, a vitreous body bonded 
thereto and a plug in type, electrical connector, 
wherein the connector is mounted within and at 
tached to the tubular member at the lower ends 
thereof, the connector including a flexible inter 
mediate portion whereby the upper portion has 
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a floating relation to the tubular member and 
is thus adapted to accommodate itself to a mis 
aligned, complementary connector with which it 65 

2 
is to be engaged. The property of flexure in the 
fixed connector localizes any physical strain in 
cident to the interengagement of the connectors 
Within the upper portion of the fixed connector 
and avoids the transmission of such strain to 
the bond between the vitreous body and the 
Ear metal member, as well as to the vitreous 
Ody. 
Yet another object of this invention is to pro 

vide a method of forming a structure which com 
prises a vitreous body, a pair of metal elements 
having a coefficient of expansion substantially 
equal to that of the vitreous body and of rela 
tively low electrical conductivity, and a resilient 
metal electrical connector of relatively high elec 
trical conductivity and having a coefficient of 
expansion different from that of the vitreous 
body, such method including the steps of ther 
mally bonding the metal elements to the vitre 
ous body under conditions which would impair 
the characteristics of the electrical connector and 
thereafter thermally bonding the electrical con 
nector to One of the metal elements under con 
ditions which will avoid the transmission of un 
due amounts of heat to the first formed bond 
and to the vitreous body. . 

Still a further object of this invention is to 
provide a structure of the character described, 
which is simple in construction, economical to 
manufacture, is resistant to physical and thermal 
breakdown, and is practical and efficient to a high 
degree in use. 
Other objects of this invention will in part be 

obvious and in part hereinafter pointed out. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
arrangement of parts and procedural steps, which 
will be exemplified in the construction and 
method hereinafter described, and of which the 
Scope of invention will be indicated in the foll 
lowing claims. 

In the drawing illustrating embodiments of the 
invention; 

Fig. 1 is a top plan view of a hermetically sealed 
container having a sealed electrical connector 
embodying the invention, mounted on a wall 
thereof; 

Fig. 2 is a partial vertical sectional view show 
ing the details of the sealed connector; 

Fig. 3 is a partial vertical sectional view of a 
modified form of the sealed connector and 

Fig. 4 is an elevational view, with parts in sec 
tion, showing a plug being inserted into a socket 
or receptacle type sealed electrical connector, one 

55 of the plug prongs being misaligned yet accom 
modated by the complementary socket element. 

Referring in detail to the drawing, as shown 
in Fig. 1, to designates the top wall of a metal 
container A, which is adapted to hold various 
electrical components interconnected to each 
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other and hermetically sealed within the con 
tainer against the ingress of moisture, dust, oil 
or any other matter which may adversely affect 
the operation of the electrical components. 
A hermetic seal f, embodying the invention, 

is mounted on the Wall 0 for the purpose of pro 
viding electrical leads into the container for con 
nection to the electrical components, Within the 
container and to provide improved means for ex 
ternal connection thereto. The sea may take 
any desired geometric shape and is shown as cir 
cular in form, for the purpose of illustration. 
The seal comprises an endless, ring shaped, metal 
member 2 which may have a generally chaniel 
shaped cross section. A vitreous body 3, such as 
a glass disc having opposite faces 3d, 3b, is dis 
posed within the ring shaped member 2. The 
peripheral portions of the disc contact the wall 
portion 4 of the member 2 and the disc is seated 
on a radially extending flange portion 4a pro 
jecting inwardly from the lower end of Wallpor 
tion 4. The metal of which member 2 is formed 
and the vitreous material of disc 3, are selected 
So as to have substantially the same coefficient of 
expansion. Such metals and alloys are ... well 
known in the art. and may take the form of an 
alloy of nickel, cobalt and iron. Suitable. Vitreous 
compositions having the desired matching chair. 
acteristic for a specific metal or alloy, are also 
Well known in the art. 
Mounted in suitable openings formed in disc 

3, are one or more elongated, tubular metal 
members i5, which are thus insulated from the 
member 2. The members extend transverse 
ly, of the disc with one end Substantially flush 
with disc surface 3a, while the other end pro 
jects beyond disc, surface. 3b. . 

. Upon suitably assembling the disc 3 with rin 
member 2 and tubular members 5, the assembly 
is subjected to temperatures in a range of 
1600-1900. F., whereby the contacting portions of 
the disc 3 and metal members 2, 5, are ther 
mally bonded. The members 5 are formed of a 
metal or alloy similar to that of which member 2 
is formed, thus providing a glass metal seal which 
is proof against ordinary, thermal and physical 
shock. The seal is heat treated to anneal the 
disc. 3. 
Each of the members 5 includes a constricted 

or compressed portion 8, at the lower ends there 
of, for the purpose hereinafter appearing. The 
number and the distribution pattern of members 
f5 is determined by the number of leads from the 
components within container A. and the distribt-r 
tion pattern of the complementary Connector, as 
hereinafter described. 
Each of the members 5 is adapted to receive a 

plug in type of electrical connector which may 
take the form of a jack f. The jack f 1 is made 
of a metal or alloy such as copper, Phosphor 
bronze or the like, which has a high electrical. 
conductivity and is of a flexible, resilient nature. 
Such metals and alloys have a coefficient of ex 
pansion different from that of vitreous disc. 3 
and metal members 2, 5 and therefore cannot. 
be directly bonded to the disc 3 to give a good 
hermetic Seal. 
The jacks T may be formed from a tubular 

blank which includes an outwardly flared portion 
8 at the upper end thereof, a longitudinally slot 

ted wall receptor section i9 extending therefrom, 
an intermediate stem portion 20 of reduced cross 
section and a flattened end portion 2 which may 
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4. 
which an electrical lead may be soldered or other 
wise connected. 
Ajack it is mounted axially within each of the 

tubular members 5. The jacks may be so dis 
posed that the flared portion 8 overlies the up 
per edge of member 5. The overall length of 
jack 17 is, such that the terminal portion 21 pro 
jects: Outwardly of the lower end of member 5. 
It will be noted from a consideration of Fig. 2, 
that the outside diameter of the receptor section 
f9of the jack is less than the inside diameter of 
the member 5, thus providing an annular space 
between the upper portion of the jack and the 
tubular member. The jacks fi are fixedly at 
tached at a lower end of their stem portions, to 
the members 5. To this end, the lower end of 
portion. 6...is compressed to frictionally grip the 
stem. portion 20 of the jack. The jack is then 
Sealed-in this position by means of a brazing oper 
ation which deposits brazing material 22 over 
the contacting portions of the jack stem and 
tubular portion. 6. 
The brazing operation is conducted at temper 

atures of 1150-1400 F. The incident heat 
would normally have an adverse affect on the 
thermal bond between the disc 3 and tubular 
inenbers. 5 and additionally affect the annealed 
Vitreous material of the disc. So as to introduce 
new stresses therein. However, due to the length 
of the. tubular members. 5, the brazing area is 
Sufficiently displaced relative to the upper por 
tion of member 5, which is in bonded contact 
With disc 3, to avoid the transfer of injurious 
amounts of heat. If desired, the transfer of any 
heat along the length of menbers 5 may be sub 
stantially eliminated, by positively cooling the 
upper, and intermediate portions of members 5. 
This may be accomplished by the use of air jets 
or by inner'sing the upper' portions of members 
i5 in water or other suitable cooling medium dur 
ing the brazing operation. The length of men 
bers: 5 is kept at the mininum necessary to limit 
the heat transfer between the opposite ends 
thereof. So, as to attain the desired results, thus 
reducing the aimount of projection of the men 
bers within the container A. 
The completed unit i? is mounted in an appro 

priate Opening formed in wall 0 of the container 
A. Such opening is defined by a pressed out 
fiange 23, which is adapted to receive fiange por 
tion 24 of the rim member 2. After making 
Suitable connections between the leads of the 
components within the container and the jack 
terminals 2, the container may be exhausted and 
the sea property Seated in the opening in wall 9. 
The contacting portions 23, 24 are then soldered 
or otherwise secured together to complete the 
Seal. 

External electrical connections may be made 
by Way of the sealed connector , as shown in 
Fig. 4. For example, conductor's 25 connected 
to a plug 26 having prongs 27, may be electrical 
ly connected to the complementary jacks i. 
Eaeh of the jacks is disposed opposite a corre. 
Sponding prong 27 and is adapted to receive and 
grip the same upon appropriate movement of 
the plug toward the seal . The flared por 
tions f8 on the jacks facilitate the entry of the 
prong into the receptor section of the jack where 
the slotted wall ffrictionally grips the inserted 
prong. In the event that one or more of the 
prongs 27 is slightly bent and would riot nor 
mally align properly with the corresponding jack, 
proper engagement of the prong and jack will still 

be curved and grooved to form a terminal to stake place, since the stem portion 20 of the jacks 
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is flexible and the upper end of the jack has a 
floating characteristic. This is shown in the 
right hand jack in Fig. 4, which is displaced to 
the right, from its normal position, to align it 
self with a compierientary prong 21. Due to 
the resilience of tile jaci stems, upon withdrawal 
of the plug, the jacks will assume their normal 
position. 

It is understood that various pronged type con 
nectors may make suitable interconnection with 
the jacks 7, including electronic tubes as Well 
as other hernetically sealed unitS having pi'o- 
jecting pronged or plug type connectors. 

It is apparent that tha lateral Overient Ol' 
float of the upper end of the jacks is made 
possible by the flexibility and resilience of the 
stem portions 28 thereof, which are fixed at 
their lower ends only to the members 5. The 
transverse section, as well as the length of Stem 
portions 20, are suitably proportioned to provide 
the requisite characteristics. It is understood 
that any stress incident to the insertion or with 
drawal of the plug prongs relative to the jacks 
7, will be substantially confined and absorbed 

within the lower portions of members 5. Thus, 
practically all stresses which might be otherwise 
transmitted to the glass metal bond at the upper 
end of members 5, to the detriment thereof, are 
substantially insulated therefrom. As a result 
rough treatment during the making of connec 
tions, will leave the seal unimpaired. 
The jacks 7 may be positioned and bonded 

within members 5, in an alternative manner, 
as shown in Fig. 3. A cup shaped mounting 
member 28 is provided for each jack ll. The 
member 28 is formed with a central opening 29 
to receive jack stem 2.0. Ears 30 formed on stem 
20 act as a stop means to properly position men 
ber 28 on the jack stem. The mounting mem 
ber 28, in inverted position, frictionally engages 
the inner surface of tubular member portion 6, 
thus positioning the jack relative to member 5. 
Brazing material 3 is received within member 
28 to Seal the same to the tubular member 5 
and to the jack stem. 20. 
While the description of the invention has been 

directed to electrical connectors of the recepta 
cle or Socket type, it is understood that the jack 
members T may be replaced by male connec 
tors such as prongs or the like. Such prongS may 
be provided with intermediate flexible stem por 
tions and terminal portions, in the manner pre 
viously described. With the lower end of the 
stem portions fixedly attached within tubular 
members 5, the outwardly projecting, upper ends 
of the prongs will have a floating action of the 
type previously described and connection with 
a misaligned, complementary jack will be facil 
itated. Also, any stresses incident to the move 
ment of the prong connector, will be Substantial 
ly confined to the lower end of the tubular mem 
ber in which the connector is mounted, thereby 
insulating the glass metal bond, as well as the 
glass body, from physical shock, in the manner 
previously described. 

It will thus be seen that there is provided a 
sealed electrical connector, together With a meth 
od for making the same, in which the several 
objects of this invention are achieved and which 
are well adapted to meet the conditions of prac 
tical use. 
As various possible embodiments might be 

made of the above described invention, and aS 
various changs might be made in the enodiments 
set forth, it is understood that all matter herein 
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set forth or shown in the accompanying draw 
ing, is to be interpreted as illustrative and not in 
a limiting Sense. 

Having thus described our invention, we claim 
as new and desire to protect by Letter's Patent: 

1. A hermetically sealed device con?iprising a 
vitreous body, a plurality of eiongated tubular 
inetal members embedded Within Said body and 
disposed in a predetermined Spaced relation to 
each other, each of Said Inenbers having a co 
eficient of expansion Substantially equal to that 
of said body and conprising a portion in bonded 
reiation to said body and extending to One face 
thereof, and another portion Spaced froin Said 
first mentioned portion and extending beyond 
the other face of Said body, a jack having a co 
efficient of expansion different from that of Said 
body mounted in each of Said tubular members, 
said jack including a portion fixedly attached 
to said tubular member at the Second mentioned 
portion thereof, a flexible Stern portion extending 
from said attached portion and a Socket receptor 
portion extending from said stem portion, Said 
receptor portion being adapted to receive and 
frictionally grip a prong of a nulti-prong device 
wherein each prong is normally disposed in align 
ment with a complementary jack of Said device, 
the stem portions of Said jacks being adapted 
to be laterally displaced to align the receptor 
portions thereof with misaligned prongs con 
plementary thereto. 

2. A hermetic Seal comprising a ring shaped 
metal member, a vitreous disc within said mem 
ber and Sealed thereto, and a plurality of tubular 
members extending transversely of said disc and 
Sealed thereto in predetermined, Spaced relation, 
Said ring shaped and tubular members and Said 
disc having Substantially the same expansion co 
efficient, an elongated, flexible electrical con 
ductor positioned within each of said tubular 
members and conductively secured thereto at a 
point remote from Said disc, Said conductors hav 
ing an eXpansion Coefficient different from that 
of Said tubular members, each of said conductors 
terminating in a frictionally gripping electrical 
connector, Said connectors being adapted to be 
laterally displaced upon frictional interconnec 
tion thereof With fixedly spaced complementary 
connectors of an electrical device, the stresses in 
cident to the displacement of said first mentioned 
Connectors being transmitted to portions of said 
tubular members remote from said disc and leav 
ing the portions of said disc sealed to said tubular 
members free of said stresses. 

MANNES N. GLICKMAN. 
MICHAEL KLEBANOFF. 
SAMUEL W. NEIDOR.F. 
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