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The general object of the present invention 
is to provide a manometer, and constructive 
features for use therein, which may be 
successfully employed with internal fluid 

5 pressures much higher than are customary 
and which may reach, or exceed, twenty 
thousand pounds per square inch... . 

Even with the much lower pressure hereto 
fore customary, difficulty has been experi 

10 enced in providing suitable joints between 
the manometer proper and the pressure trans 
mitting tubes or pipes connected thereto, and 
such difficulty becomes more pronounced as 
the internal manometer pressure increases. 

ls. In accordance with the present invention, 
such difficulty is avoided by the employment 
of self sealing joints specially devised for 
the purpose and comprising means for utiliz 
ing the internal fluid pressure, to force re 

20 silient metallic packing ring parts against 
cooperating joint surfaces with a contact 
pressure greater than the fluid pressure and 
increasing as the latter increases. 
Advantageously I form the manometer 

itself of sections or parts which are connected 
by self sealing joints similar to those men 
tioned above, and each of which may be 
simple in shape and of a form facilitating its 
construction with the required strength. 

30 The various features of novelty which char 
acterize my invention are pointed out with 
particularity in the claims annexed to and 
forming a part of this specification. For a 
better understanding of the invention, how 
ever, and the advantages possessed by it ref 
erence should be had to the accompanying 
drawings and descriptive matter in which I 
have illustrated and described a preferred 
embodiment of the invention. Of the drawings:- 

Fig.1 is a sectional elevation of a manom 
eter; and - - 

Fig. 2 is an enlargement of a portion of 
Fig.1. m : ' 

In the embodiment of my invention illus 
trated in the drawings, a manometer of the 
U-tube type is formed with separate high and 
low pressure leg members A and B, respec 
tively, each of which is advantageously a steel. body of cylindrical outline. The high pres 

sure manometer chamber ais axially disposed 
in the member A, and the low pressuremanom 
eter chamber b is axially disposed in the 
member B. The chambers a and b are in 
communication through a U-shaped tube C 55 
having one end secured in the lower end of 
the member A, and opening into the chamber 
a, and having its other end secured in the 
lower end of the member B and opening into 
the chamber b. Fluid pressure is trans- 60 
mitted to the chamber a by a pipe D shown 
as secured in an opening formed for the pur 
pos? in the side of the member A, and open 
ing into the chamber a near its upper-end, and 
above the normal upper level of the mercury 65 
or other sealing liquid partially filling the 
chamber a. Fluid pressure is transmitted 
to the upper end of the chamber b through a 
pipe Eco-axial with the chamber b and se 
cured in a bushing e, the latter being secured 70 
in a cylindrical recess b' formed in the mem 
berB at the upper end of the chamber b and 
which, as shown, is co-axial with and may be 
regarded as an enlarged extension of the 
chamber b. . · 75 
As shown, a tube F co-axial with, and 

open at its lower end to, the chamber a, 
and closed at its upper end, is secured in a 
bushing f mounted in a recess a formed in 
the upper end of the member A, and re- 80 
lated to the chamber a as the recess B is re 
lated to the chamber b. The tube F which 
may have its upper end closed by a suitable 
plug (not shown), is adapted to receive a 
magnetic body or armature core carried by 85 
the stem of a float riding on the seal liquid 
of the chamber a, and cooperating with elec 
tro-magnetic means external to the tube F to 
afford a measure of the height of sealing 
liquid in the chamber a. Said core, float 90 
and external electro-magnetic means are not . . . 
illustrated herein, as they form no part of 
the present invention and may be such as are 
employed in existing manometers which are 
well known and in extensive use. It is noted, 95 
however, that the tube F may advantageously 
be formed of a well known alloy comprising 
eighty parts of nickel and twenty parts of 
chromium, which is non-magnetic and of 
electrical high resistance, and possesses the 



2 

necessary strength to adapt it for the high 
pressures contemplated in the normal use of 
the present invention. As shown, the mem 
bers A and B are attached as by bolts. H’ to 
a Support or base member H. 
In accordance with the present invention, 

similar self sealing joints are employed to 
connect the tubes C and D and the bushings 
e and if to the parts A. and B, and to con 
nect the tubes E and F to the bushinge and f, 
respectively. These joints are all identical 
in principle, and as shown, are all identical 
or substantially so, in form, so that it will 

- be sufficient to describe in detail only the one 
5 

20 

25 

of these joints shown in Fig. 2 which is an 
enlarged scale illustration of the joint be 
tween the pressure transmitting tube E and 
the bushing e. 

For the purposes of its connection to the 
pipe E, the upper portion of the bore of the 
bushing e is enlarged to form a cylindrical 
recesse large enough to receive an outward 
ly projecting flange portion E carried by 
the pipe E at its lower end. As shown, the 
flange E0 is in the form of a ring nut thread 
ed on the pipe E. Seated on the upper end 
of the flange E is a packing ring I having 
its upper end I rounded, and extending into 
a groove J formed in the adjacent end of a 
second packing ring J. The opposite end of 
the packing ring J is engaged by an ordinary 
screw gland member Kthreaded into the en 
larged and internally threaded upper en 
portion e of the recesse'. 
For the purposes of the present invention, 

the packing ring parts I and J should be ac 
curately made, but no attempt is made to 
approximate a driving fit of the packing 
rings on the tube E, or in the recess e. On 

30 the contrary, I ordinarily provide clearances 
of two thousandths of an inch or so between 
the packing rings and the pipe E and the 
outer wall of the chamber e', while the clear 
ance between the wall of the chamber e' 
and the flange E may well be as much as 
four thousandths of an inch or so. For use 

... with the high pressures contemplated, the 
ring I is preferably made of hardened steel 
and has its rounded end polished. The ring 
J is preferably made of unhardened low car 
bon steel, and while it should be accurately 
machined, it need not be polished. The curv 
ature of the rounded end I of the ring I 
should be such, relative to the inclinations 
of the side walls of the groove J in the ring 
J, that the side walls of the groove will be 
truly tangential to the portions of the round 

jo 

ed surface of the ring Iinengagement there 
with, and that the two curved lines or nar 
row zones of contact will be in the same plane 
transverse to the axis of the tube E. 
As those skilled in the art will understand, 

the ring I of the joint shown in Fig. 2 is 
normally pressed against the abutting ring J 
by a loading force due to the fluid pressure 
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in the manometer, and approximately equal 
in amount to the action of that pressure on 
the area of a circle, the diameter of which is 
the external diameter of the flange E. This 
loading force wedges the side walls of the 
groove J in the ring J apart, and into con 
tact with adjacent walls of the recesse' and 
tube E. The contact pressure between the 
walls of the groove J and the surfaces of 
the parts E and e with which they are in en 
gagement depends, of course, upon the pro 
portions of the parts, and depends in par 
ticular upon the external diameter of the 
flange Etº, and in practice. I prefer to pro 
portion the parts so that the said contact pres 
sure per unit of area is at least one and a 
half times the fluid pressure per unit of area 
in the manometer. r 
With a joint constructed and proportioned 

as described, the fact that the contact pres 
sure between the walls of the groove J and 

70 

75 

80 

85 

the cylindrical surfaces into engagement with 
which they are wedged or cammed by the 
ring I, varies with, and substantially exceeds 
the fluid pressure per unit of area in the 
manometer under all normal operating con 
ditions, effectually insures against joint 
leakage. With a properly designed joint 
construction of the type described the 
spreading apart of the side walls of the 
groove J' does not stretch those walls be 
yond the elastic limit, at least to an extent 
sufficient to interfere with the ready taking 
down and reassembly, of the joint when neces 
sary. Furthermore, the assembly, taking 
down and reassembly of joints may be ef 
fected with an ordinary handwrench even 
in the case of joints used with fluid pres 
sures in excess of twenty thousand pounds per 
square inch. w 
As previously explained, the different self 

sealing joints are not only all alike in prin 
except in the following respects:- 

. The joint between the bushing e and the 
part B is sealed by packing rings I and J 
held between a screw gland member KB and 
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ciple, but, as shown, are identical in form 
110. 

a flange portion of the bushinge which is in 
tegral with the latter, instead of being 
threaded thereon, as is the flange ring E' of 
the tube E. Similarly, the joint between the 
bushing f and the part A comprises packing 
rings I and J compressed between a screw 
gland member KA, and an integral flange 
portion of the bushing f. As those skilled in 
the art will readily see, the bushings e and f 
are advantageously employed primarily be 
cause the cavities in the members B and A 
in which said bushings are mounted, are ma 

20 

terially larger in diameter than the tubes E 
and F. The openings in the members A and 
B into which the tubes D and C are inserted, 
may readily be made of the proper size so 
that no bushings, corresponding to the bush 30 
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tact with each pair of connected 

35 

40 said tubular part and detachably secured in 
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ings e and f, are required in connection with 
the joint connections for tubes C and ID. 
While in accordance with the provisions of 

the statutes, I have illustrated and described 
the best form of embodiment of my invention 
now known to me, it will be apparent to 
those skilled in the art that changes may be 
made in the form of the apparatus disclosed 
without departing from the spirit of my in 
vention as set forth in the appended claims 
and that in some cases, certain features of 
my invention may be used to advantage with 
out a corresponding use of other features. 
Having now described my invention, what 

I claim as new and desire to secure by Letters 
Patent, is:- 1. A manometer adapted for use with high 
internal fluid pressures and comprising sepa 
rate chambered nembers forming the manom 
eter legs, a U-tube through which the lower 
ends of the chambers in said legs are in com 
munication, pressure transmitting tubes com 
municating with said chambers, all of said 
parts being constructed to withstand inter 
nal fluid pressures of several thousand pounds 
per square inch, and self sealing joint con 
nections by which each of said members is de 
tachably connected to each of the said tubes 
in communication therewith and each com 
prising a pair of cooperating packing rings, 
one of which is expansible into sealing con parts by said 
other packing ring. - 

2. A container for fluid under high pres 
sure comprising a part formed with a fluid 
containing space and with a cylindrical re 
cess open at its inner end to said space, a tubu 
lar part having one end entering said recess 
and formed with an external flange at its 
entering end, a gland member surrounding 
the outer end of said recess, and two pack ing rings surrounding said tubular part and 
located end to end between said gland mem 
ber and flange, the adjacent ends of said pack 
ing rings being formed, one with circum 

and flange, the adjacent ends of said pack 
ing rings being formed, one with a circumfer 
entially extending groove having flexible side 
walls, and the other with a hardened rounded 
end entering said groove and actuated by said 
fluid pressure to spread the inner and outer 
walls of said groove into engagement with 
said tubular part and with the outer wall 
of said recess, respectively, with a contact 
pressure substantially in excess of the fluid 
pressure in said container. 

4. A nanometer adapted for use with a 
high internal fluid pressure and comprising 
separate chambered members forming the 
manometer legs each formed with a cylin 
drical opening in its lower end, and a U-tube 
having its ends received one in the said recess 
of one, and the other in the said recess of the 
second of said members and through which 
the lower ends of the chambers in said legs 

3. 

O 

75 

80 . 

are in communication, the portion of said 
tube entering each recess being formed with 
an external flange at its entering end, a gland 
member surrounding each tube end and de 
tachably secured in the outer end of the cor 
responding recess, and two packing rings 
surrounding each entering end and located 

90 

end to end between the corresponding gland 
member and flange, the adjacent ends of said 
packing rings being formed, one with a cir 
cillnferentially extending groove, and the 
other with a rounded endentering said groove 
and actuated by said fluid pressure to spread 
the inner and outer walls of said groove into 
engagement with said tube and the outer 
vall of said recess, respectively, with a con 

100 

tact pressure substantially in excess of the 
fluid pressure in said manometer. 

Signed at New York, in the county of New 
York and State of New York, this 19th day 
of August, A. D. 1929. 

LEWIS B. WINTON. 

ferentially extending groove, and the other . 
with a rounded end entering said groove and 
actuated by said fluid pressure to spread the 
inner and outer walls of said groove into en 
gagement with said tubular part and with 
the outer wall of said recess, respectively, 
with a contact pressure substantially in ex 
cess of the fluid pressure in said container. 

3. A container for fluid under high pres 
Sure comprising a part formed with a fluid 
containing space and with a cylindrical re 
cess open at its inner end to said space, a 
tubular part having one end entering said 
recess and formed with an external flange at 
its entering end, a gland member surrounding 
said tubular part and detachably secured in 
the outer end of said recess, and two packing 
rings surrounding said tubuliar part and lo 
cated end to end between said gland member 
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