"N70-3469¢

NOTICE

The invention disclosed in this document resulted from -
research in aeronautical and space activities performed under
programs of the National Aeronautics and Space Administration.
The invention is owned by NASA and is therefore available for
licensing in accordance with the NASA Patent Licensing Regu-
lation (14 Code of Federal Regulations 1245, 200).

To encourage commercial utilization of NASA-owned inven-
tions, it is NASA policy to grant nonexclusive, royalty-free,
revocable licenses to any company or individual desiring to use
the invention while the patent application is pending in the U. S,
Patent Office and within a specified period, presently two years,
after issuance of the patent to NASA. If commercial use of the
invention does not occur during this‘period, NASA may grant a
limited exclusive, royalty-free license thereby adding an incen-
tive to further encourage commercial development., Any company
desiring to make, use, or sell this invention is encouraged to
obtain a royalty-free license from NASA.

Address inquiries and all requests for licenses to Assistant
General Counsel for Patent Matters, Code GP-1, National

Aeronautics and Space Administration, Washington DC 20546,

NASA.HQ
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glass rod 10 which is scored a
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LIQUID JUNCTION AND METHOD
OF FABRICATING THE SAME

a junction element
suitable:for use.as a glass electrode aaaff; fagricated by crackin%
a glass rod into a plurality of contiguous portions mated along a
plane of cleavage and seated in a tubular conduit.

The junction element includes an elongated section of a
long lines 12 in a manner such that
the score lines define opposite boundaries of a plane of cleavage
extending transversely‘through the section. The section 10 is
then divided along the plane by applying stress-developing
pressures for fracturing the section along the region of the plane.

A resulting crack thus is produced dividing the section into

diametrically opposed portions. These portions are seated in a

Ly
.

he external

[&)
ot

tubular glass conduit 20. Heat is applied

surf

F 1 1

the tubing 20 in the region of the cracked rod section

&

10 for fusing the periphery of the opposed portions of the section

Fh

10 to the internal surfaces of the tube 20. Consequently, a
fusion barrier to the passage of fluid between the surface of the

v of the section 10 is

o

wall of the tube 20 and the peripher

onal heat may be applied for

e

achieved. If desired, addit
selectively fusing the portions along the'plané of cleavage.

By employing the glass rod cracked along the planes of
cleavage, a fluid junction capable of relatively easy and
inexpensive fabricatioﬁ is provided for achieving efficient fluid

restriction over periocds of extended duration.
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TO ALL WHOM IT MAY CONCERN: ,
BE IT KNOWN THAT STEPHEN P. VANGO, a citizen of the
United States of America, residing at Los Angeles, in the County

of Los Angeles, State of California, has invented 2 new and

useful

‘LIQUZ“ JUYCTTOV AND METHOD
OF FABRICATING THE SAME

of which the following is a specification:

‘E‘\ \‘\i—/

ABSTRACT OF THE DISCLOSURE

ORIGIN OF THE INVENTION

The invention described herein was made in the perfor-
mance of work under a NASA contract and is subject to the
. .
provisions of Sectlon 305 of the National Aeronautics and Space

Act of 1958, Public Law 85-568 (72 Stat. 435; 42 U.S.C. 24587 33

-
|
|
c
|
L




> (@3] tav] !

<2 Oy O

©

[
|

R

N

o
}-l

AN
j3v

28
29
20
'z
32

BACKGROUND OF THE INVENTION

1. Field of the Invention:
The present inventilon relates to glass articles and

their manufacture, and more particularly to a fluid junction

}«rwv}

suitable, for examp

pH meters, but generally useful in applications in which a highly |
restricted fluid flow is to be provided for, aznd to a method of

making such junctions.

cy A o2 T - [ P Vs vy pu
electrolytic cell incorporating what is konown as a
s m A o BT - L SR, Ay PLE I 31 ~ e oo e g
electrode’ or glass ‘'membrane’ disposed between & known solution
~E LAl T t o S0 SITel N
O whacn 1s ¢ De measured. Lo

"

The glass electrodes or membranes incorporated in such
devices are essentially liquid junctions characterized by a high !

degree of restriction of the liquid flow therethrough, and it is

to the improvement of such liquid ? £
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making them that the present invention is directed. ‘ :
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2. Description of the
A variety of

the glass electrodes of pH

A membrane in the form of the thin wall of a bulb blown with a
speclal glass is described in the auolkca ion mentioned above.
Ultra-fine filtering elements, such as the capillary tube assembly
of Altosaar U.S. patent No. 2,732,731 and the centered glass
filter of Poad U.S. patent No. 3,414,394 are likewise capable

of being so employed. Such devic

elements have been utilized

of the type

es are, however, susceptible

of becoming plugged by contaminants as well as being diffi cult
and expensive to fabricate.
OBJECTS AND SUMMARY OF THE INVENTION
The device and method of the present invention has as
its principal object the provision of a fluid junction capagle
of relatively easy and inexpensive fabrication, and particularly

useful in electrolytic applications such as described above, as f

|
well as in applications in which a restricted discharge is to be |
provided for small guantities of liquids over a long time period,
as, for instance, in instrumentation designed for vehicles used
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According to Lke ‘invention, an homogenocus section of

brittle and relatively chemically inert material, such as a ;

-

along lines defining a plane and

°

section of glass rod, is scor

A

Y

)

is then cracked oy exerting pressures producing a fracturing

stress at the defined plane.

While the crack thus produced will be disposed generally

in the defined plane, all portiocns of the opposite surfaces

defining the crack will mot be exactly in the same plane, and it

%
ne sej

r

111l be found that

'D

arated portions of the rod section will
fit together well only when realigned in the relative positions g

which they occupled before cracking.

Aftc; cracking, therefore, the separated portions of the
rod section are so realigned and ﬂalntaimgd in such relative
rientation by fitting them within a glass tube
diameter closely matching the outside diameter o

rod section. o

PR P | .y Ry} ep o oy g PPN - - 3 - o ey
cylindrical peripheral surface of the cracked rod section at

. cee e 1 " - o Friod e 1 ey S
least sufficiently to produce a fusion barrier to the passage of |

the cracked rod section without fusing and thus sealing the crack

in the rod section. )
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having an even more restricted flow passage, the application of
additional heat is effected at the portions of the tube opposit

the edges of the crack in the rod section within the tuse, thus

-

red to provide a fluid junction

causing progressive sealing of the crack Irom the edees inwardly
£ & & J

3 reTy

and fur thcv restricting the flow passage. The extent of the

restriction thus effected is controlled by arresting such heating

when the de31rc@ degree of restriction has been effected.
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upon reference to the following description im the specificatio
and accompanying drawing.
BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a view in side elevation of a fluid junctic
embodying the present invention;
Fig. 2 is a view in perspective of the device of
Fig. 1 with a portion of the tube wall cut away to disclose the

.
view oI

};J

Fiﬂe 3 is a detail

s

(”)

with a part of one portion thereof broken away to more clearly

show the surface produced by cracking
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Although the invention has

described in what is conceived to be the most practicael and
) i

preferred embodiment,

made therefrom within the scope of the invention, which is n
to be limited to the illustrative details disclosed.
-~
&




=
-3
[
£
£
= )
e

ya o

]
!
Ao — e e
/ 1 /
!
R, e
} 3}',
i
T
- ST e ——
H

Wi
IR

e - T STEPHEN R VANGO
INVENTOR

Al

ATTORNEYS




