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This invention relates to sealed vials containing 
liquid and a bubble, such as are used in various 
levels, carpenter's tools and the like. 
Tubes of the type referred to are Widely used, 

and as heretofore manufactured, one end of a 
piece of glass tubing is fused completely shut, 
while the other end is drawn into a point or 
protrusion with a small orifice running there 
through for the purpose of introducing the liquid 
into the vial. After the vial has been filled with 
a proper amount of liquid, this point or protrusion 
has been sealed by melting it in a gas flaime. 
This point, projecting as it does from the end 

of the tube, increases the overall length of the 
tube, and any instrument made to accommodate 
the tube or vial must have sufficient clearance to 
provide not only for the vial, but for this point 
or protrusion. Moreover, the ends of the vials 
are usually mounted in the tool by surrounding 
the ends with plaster of Paris, which sets to hard 
ness after the vial has been properly located in 
position in the tool. As the plaster hardens, it 
frequently subjects the pointed end to stress and 
strains, which cause this fragile point to break, 
destroying the vial and requiring its replace 
ment. Even though the plaster may not initially 
cause breakage of the point, any severe shock, 
Such as might result from dropping the tool, Will 
frequently result in this point being broken, ren 
dering the tool useleSS, and causing considerable : 
loss of time and expense for replacing the vial. 

Recognizing that the point is a vulnerable part 
of the vial, the trade has demanded that the 
points be kept as short as possible, in order to 
increase the strength of the vials, and in order 
that the length of the usable portion of the vial 
may be as great as possible. In other Words, by 
shortening the point, the clearance required for 
accommodating this otherwise useless length of 
the vial can be eliminated. The shortening of 
the point, however, introduces considerable diffi 
culty in the manufacture of the vial. Since the 
point has to be sealed by means of a flame, the 
short point necessitates bringing the flame close 
to the body of the vial. This causes the vapor 
izable liquid in the vial to vaporize. The vapor 
coming out through the open end of the tube has 
sufficient pressure to keep the orifice from seal 
ing, and the bubble Which has initially been 
formed to a standard size enlarges, due to the loss 
of some of the liquid in this Way. 

Considerable effort has heretofore been spent 
in trying to Solve this problem. A large part of 
the vials which are used are Sold for a few cents 
each, so that the vials rinust be cheap to produce, 
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there must not be excessive loss in manufacture, 
and the bubbles must be of Substantially uniforn 
size and accuracy. 
The object of the present invention is to elimi 

nate this protrusion at the end of the tube and 
provide a method of sealing the tube which is 
equally effective, relatively inexpensive, and 
adapted to maSS production operations. 
According to our invention, the end of the vial 

is closed, except for a small orifice. Metal is 
fused to the glass adjacent this orifice, and after 
the tube has been sealed, a small drop of solder 
is fused to the metal. This solder is relatively 
flat against the end of the tube, reducing the 
overall length of the tube. There is no protru 
sion such as to cause strain when the vial is em 
bedded in plastic, and the vials are far less sus 
ceptible to injury from mechanical shock. 
Our invention may be more fully understood 

by reference to the accompanying drawings, in 
Which: 

Fig. 1 shows a side elevation of a level vial made 
in accordance with our invention; 

Fig. 2 is an enlarged view showing one step 
in the procedure of making the vial; 

Fig. 3 is an end elevation of Fig. 2; 
Fig. 4 is a fragmentary view showing the fin 

ished seal, the view being a transverse section; 
and 

Fig. 5 is a view similar to Fig. 4 showing a modi 
fication. 

Referring to the drawings, and particularly 
Figs. 1 to 4, the vial is made from preformed tub 
ing. The leSS expensive vials have an overall 
curvature from end to end, while the more ex 
pensive tubes have the exterior straight and are 
ground to provide a longitudinally curved inte 
rior. Fig. 1 shows a vial which is curved inside 
and out, the vial being designated 2. It is closed 
at One end as indicated at 3, and the other end 4 
is sealed shut. 
According to the preferred embodiment of our 

invention, a length of glass tubing is closed at 
One end 3 by means of gas flames in the usual 
manner. The other end is subjected to the action 
of gas flames in a similar manner, the glass being 
heated up while it is being rotated. The sur 
face tension of the glass and the pressure of the 
flame causes the glass to flow inwardly across the 
end of the tube. When the tube is almost closed, 
a blast of cool air is blown against it, so that the 
end Wall 4 has a Small orifice therethrough which 
in practice is perhaps around one thirty-second 
of an inch in diameter. 
According to the preferred embodiment of our 
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invention, a metal ceramic is painted or applied 
to the end wall A immediately around the hole 
which is designated 5, this metal ceramic being 
indicated at 6 in Fig. 2. Metal ceramics are 
compounds well known to the glass and pottery 
industry, and are used for forming metallized 
surfaces on glass and pottery by first painting the 
metal ceramic onto the surface to be decorated 
and then firing it. 
In the practice of the present invention, after 

the metal ceramic has been applied around the 
orifice 5, the tube is fired to fuse the metal to 
the underlying glass, whereby there is a thin 
film or body of metal over the glass immediately 
around the opening. 
After the area surrounding the opening has 

thus been metallized, the tube is filled, a flux is 
applied, and a tiny drop of Solder is fused onto 
the metal area 6. This solder may be an ordi 
nary thin solder, but preferably a silver solder 
Such as that employed by jewelers, or a silver 
containing solder is used. In Fig. 4 this body 
of solder is designated 7. The solder firmly ad 
heres to the underlying metal film, and the tube 
is effectively sealed. The solder is almost flat 
against the end of the tube, although in Fig. 4 
it is shown, for purposes of more clear illustra 
tion, as protruding. Actually the protrusion is 
very slight. 
This operation is relatively inexpensive. It 

completely eliminates the fragile glass protuber 
ances heretofore required. The overal length 
of the vial is thus reduced, and the sealed end 
is no more Susceptible to breakage than any other 
part of the vial. 
In the modification shown in Fig. 4, the end 

of the tube is formed with a small opening as 
previously described. A metal tube of Small diam 
eter is then inserted in the opening, the metal 
being a metal to which the glass will fuse. The 
glass is fused to this small tube. After the vial 
has been filled, a drop of solder is then fused 
to the end of the metal tube. In Fig. 5, 4 a desig 
nates the end of the vial, 5a designates the open 
ing, 8 designates the metal tube, and 9 is the 
Solder Seal. This procedure of providing a metal 
Surface to which the solder may be secured is 
Somewhat more expensive than the procedure de 
Scribed in connection with Figs. 1 to 4, but is 
an effective modification permitting the use of a 
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4. 
metal solder in lieu of the glass tubulation or pro 
tuberance for closing the end of the vial. 

Referring again to Fig. 1, the body of liquid 
within the tube is designated fo, and f is the 
bubble. 
While we have shown and described certain 

preferred embodiments of our invention, it Will 
be understood that the invention is not restricted 
to the particular construction of tubes shown, and 
that Various modifications may be made Within 
the contemplation of the invention and under the 
Scope of the following claim. 
We claim: 
A level vial comprising an elongated cylindri 

cal longitudinally curved glass body containing a 
body of liquid and a gas bubble, one end of the 
body being closed by a flat glass wall, the other 
end of the body having a flat glass Wall with an 
opening in said end Wall Sealed closed by a bead 
of metal Solder which is surrounded by and united 
with the glass body by a ceramic metal flux while 
the glass body is filled with liquid, the diameter of 
said opening being less than the daimeter of a 
bead which the solder Will form when molten. 

WILLIAM G. MOYER. 
RALPH. A. MOYER. 
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