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To @il whomy t6 A COTGECETTL:

Be it known that we, JUSTUS A. TRAUT and
C'HRISTIAN BODMER, citizens of the United
States, residing at New Britain, in the county
of Hartford and State of Connecticut, have in-
vented certain new and useful Improvements

in Methods of Marking Level - Glasses or

Analogous Articles, of which the following
ig a specification. ' ,

This invention relates to improvements in
marked, lined, or figured articles or recep-
tacles constructed of fusible material, sueh
as glass, and comprising such articles as
plate-glass, tubes, spirit-levels, barometric,
thermométric glasses or tubes, or other arti-
cles made of similar er analogous material,
and to the method of lining, marking, fig-
uring, or graduating the same; and the ob-
jeet of
proved article or artieles of the character de-
seribed, marked or graduated, as required in
the arts, and so as to avoid the weakening of
such articles at the point of marking or grad-
nation, and thereby producing articles of
durable construction not liable to break in
the line of such marking, and thus reducing
the cost of manufacture thereof.

A further object of the invention is to pro-
vide articles or receptacles of the character
set forth with lines, marks, or figures of an
improved character in which the ornamental
designating or
thereof will be distinet and readily diseerni-
ble, and which marks will be colored—with-
out the use of pigments or other coloring sub-
stances of like character—by colorin g-matter
embedded or fused in the material of the arti-
cle, and wherely it is protected from erasure
or removal by acids or other substances.

Tn the drawings accompanying and forming
part of this specification, Figure 1 is a view
showing an article, suchas a.filled spirit-level
tube or glass, in position to have its desig-
nating-mark placed thereomn, in accordance
with this improved method, by the rotatable
member or disk carried by the apparatus.
Fig. 2 is a view of gnch a filled tube or glass
before it has been marked. Fig. 3 is a view

of the same completed and rcady for use and
marked in accordance with this improved
method. Fig. 4is alsoa view of & gpirit tube

- improved method;
metric or thermometric tube marked in ac-

the invention is to provide an im- 1

indicating mark or marks )

| class of ware has been rendered very

or glass marked in aecordance with this im-
proved method, but having a somewhat dif-
ferent character of mark formed therein. Fig.
5 illustrates this improved method.as applied

' to the lining or marking of plate-glass, said
_plate-glass having atone end thereof gradu-
' ation lines or marks and
| thereof ornamental-outlines.
hand edge view thereof, jHustrating the ehar-
"acter of the graduation-marks.
| sectional view of a portion of a glass or pot-
_celain article, showing this indicating-mark

at the other end
Tig. 6isaright-

Tig. 7 is a

in exaggerated proportions. Fig. 8 shows &
graduation glass or receptacle, such as used
by druggists, marked in aceordance with this
and Fig. 9 shows a baro-

cordance with this improved method.

Similar characters designate like parts in
all the figures of the drawings.

Heretofore, in the method of marking glass
or other articles of similar character, the
marks, figures, or lines have heen cut therein
by means of frictional contact therewith by
an emery-wheelor similar tool pressed against
the glass, and when such mark was in the
nature of an indicating or graduating mark

it wasusually formed by means of a diamond,
 file, or other sharp-edged tool, and it is well

known that in forming the mark by means of
a diamond or other tool of a similar nature
the glass will break or separate at the point
where the indicating-mark is made, so that
in the manufacture of such glasses as spirit-
level, barometrie, thermometric, and other
tubes or glasses of similar character, as well
as other articles or receptacles on which the
gradunating or indicating mark forms a ma-
terial part thereof, the tendency of the article
to separate at the line of its mark is so greab
that under the slightest pressure the article
will break, and hence be rendered useless.
No practicable means has heretofore been

found, to our knowledge, to obviate this seri-
ous disadvantage in the manufacture of such

articles, and hence the manufacture of this
expen-
By a

sive by the waste due to breakage.

 long series of experiments, however, we have

discovered that if the mark in the glass ovr
other fusible material is made by a tool of
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proper material rotating
the heat generated at the point of contact of
such tool and fusible material will be so great
as to soften or partially fuse the same, or,
more properly, fuse the fused glass or other
material, and thereby permit the mark to be
indented therein. By these experiments we
have found, however, that marking-tools
made of all metals are not equally suitable
for this purpose. For instance, we have ex-
perimented with tools constructed of copper
and brass, and have only obtained inferior
results; but with a tool or disk made of soft
iron—such as soft cast-iron—we are enabled
to produce the mark in the manner above
stated, and we have also found by said ex-
periments that articles so marked by a tool
of the character above set forth are of re-
markable strength and durability, and do not
tend to break or separate in the line where
themark is made or formed, owing, probably,
to the fact thatin the partial Tusing, or rather
re-fusing, of the material at one point, the
same is tempered by the adjacent unheated
portions of the material acting as a. cooling
agent to rapidly absorbthe heat generated by
the rotating disk at its point of contact with
said material, and thereby increasing ‘the
strength thereofatthe marking-pointtoequal,
if not surpass, the strength of the other por-
tions of the article, so that the articles when
they break will: do so at other portions of the
same, rather than at the marking-point there-
of, as has been demonstrated by a number of
experiments. It will be understood, how-
ever, that we do not limit ourselves to the
use cf a marking or lining member or tool of
soft east-iron, as other metals mi ght be used—
for instance, wrought-iron or mild steel.

It will also be understood that while the
method is more particularly adapted for
marking or indicating on glass or analogous
materials such marks as graduating and in-
dicating lines, it is not limited to such char-
acter of work, as figures or other ornamental
characters may be formed by this improved
method, if desired; and it will be further
understood that while a narrow or sharp-
edged rotating member or disk is preferable
for making indicating or graduating marks
other rotating members or disks having va-
rying perimeters may be used, in accord-
ance with the ormamentation to be placed
upon the article.

The drawings accompanying and forming
part of this specification illustrate some of
the various articles marked in accordance
with this improved method, either with or-
namental outlines or graduation or indicat-
ing marks, although it will be understood,
as above stated, that it is not limited to such
character of work; and as one means of car-
rying out this improved method, for the pur-
pose of marking articles with ornamental

outlines or graduating or indicating marks,
we provide a lining or marking device, pref-
a rotating member in

erably consisting of

at great velocity

the nature of a disk of soft iron—preferably
cast-iron—of any desired and suitable diame-
ter and thickness; but, in practice, for the
purpose of marking articles with graduating
or indicating marks, we have found the best
results are obtained by the use of an ex-
tremely thin disk—such, for instance, from
three-thirteenths to three-seventeenths of an
inch in thickness—having a narrow or sharp-
edged periphery.

In the preferred form thereof herein shown
and described, the disk 10 is removably se-
cured by means of a clamping-nnt 12 and
collar or washer 13, which nut is adapted to
be turned on the secrew-threaded end of the
stud 14 of the arbor 15, and which projects
through a central bore in the disk 10, where-
by the disk is held in position on the arbor
15.. The arbor is shown 'secured in position
in a spindle 16, which may be rotated by any
suitable means at any desired speed. In
practice, however, we have found that the
best results are obtained when the disk is
rotated at' & velocity of two thousand rota-
tions, more or less, per minute.

Any suitable means may be used for sup-
porting the tube, or the sanie may be held in
position by hand. ' Asthis improved method
will be more particularly used by us in prac-
tice to mark spirit-level tubes or glasses, the
method will be more fully set forth in con-
nection with such character of work. The
level-tube 20, which is commonly designated
asa ‘““spirit-level”” tube or glass, having been
properly filled and sealed in the usual man-
ner, is held in position to have a portion of
its surface engaged by the edge of the rotat-
ing disk 10, and to permit the same to have
a rubbing or frictional engagement on the
glass, to thereby form the mark; and by axi-
ally turning said tube through an arc of any
desired radius the designating-mark will be
formed therein in a manner hereinbefore
stated—to wit, the heat generated at the
point of contact of the tool and glass, owing
to the great velocity of the rotating disk and
its frictional engagement with the glass, will
soften or partially fuse, or rather re-fuse, the
layer of the glass forming the surface of the
mark, and permit the mark to be indented
therein,

In the marking of articles other than spirit-
level glasses—such, for instance, as placing
graduation-lines 25 on the barometric or
other tube 27, oron the receptacle 28, or on the
plate-glass 29, or the ornamental lines 30 on
such plate-glass 29—the same operation and
result takes place.

By thisimproved method of marking, owing
to the partial fusing, or rather re-fusing, of the
layer forming the surface of the mark, and
the probable tempering thereof, the article at
this point is not only not weakened, but is
apparently materially strengthened, whereby
it is not liable to break at the point, as has
been heretofore the case.

In the application of the method to the
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marking of spirit-level glasses or tubes and
also to other analogéus articles—owing to the
fluid or contents of such filled tubes, which
act independently of the adjacent portions of
the glass as a cooling agent, to rapidly ab-
sorDb the heat generated by the rotating disk
ab its point of contact with the glass—the
material of the glass is cooled or chilled prac-
tically simultaneously with the softening or
hardening operation, and thereby more or
less additionally tempered, and rendered as
strong, if not materially stronger, at its point
of marking than at the other portions of the
tube, whereby the liability of the tube to
break at such pointisobviated. Itisobvious,
however, that in the use of this method with
that class of articles which are not perma-
nently filled the same tempering or cooling
action can be obtained by the use of a fluid
properly applied to the inside of the article,
during or after the fusing action thereof, as is
secured by the permanent fluid or contents of
the permanent filled glasses, and which fluid
could be applied therein by means of a jetor
any other suitable way, as desired

Referring now more particularly to Ifig. 4,
by wabbling, or giving the tube or otherarticle
a slight erd-to-end motion, or giving the ro-
tating disk a slight sidewise motion, the ma-
terial, heated and displaced by the tool in
forming or indenting the mark 21, can be
thrown up in a slight ridge or flange 22 at
each side of such mark; such displaced ma-
terial solidifying as soon as formed, whereby
the tube is reinforced at each side of the mark
in a manner that will be obvious, and which
reinforcement—owing to the tempering of
the partially-fused material of the marked
layer—not only permits a more distinet mark
to be made, but renders the tube or article at
these points considerably stronger than the
tubes or articles as ordinarily constructed.

Ileretofore, in order to make the indicating
or graduating mark or line distinct in spirit-
level, barometrie, and thermometric glasses—
and which mark, when made in the ordinary
way, is usually white, and, therefore, of the
same color as the glass—various methodshave
been tried—such, forinstance, as coloring the
mark, or filling the same with pigment, or
fusing spun-glass adjacent to the mark; but
such methods are expensive and impractica-
ble—and also, heretofore, when coloring the
ornamental marks or designs upon various
articles, the same has been done by various
processes which are expensive.

By this improved method of marking glass
and analogous articles constructed of fusible
material, the use of pigments and other im-
practicable and expensive methods to make
the line more distinct are obviated, as, owing
to the incorporation of the particles of the
rotating member or disk within the layer of
material forming the surface of the mark,
such mark is darkened or Dblackened, and
thereby rendered distinet and discernible—
that is to say, owing to the heat generated by

the velocity of the disk, particles of the same,
worn off by the frictional engagement of the
disk with the article being marked, are in-
corporated with the re-fused layer of mate-
rial forming the surface of the mark, when
said mark is made, thereby darkening or
blackening the same, and thereby making the
mark distinet and easily discernible. Tt will
bhe understood, however, that if it is desired
to fuse the mark or line without coloring the
same @ tool of soft metal would be used,
which would permit the fusing of the mate-
rial, but would not be sufficiently soft to per-
mit its particles to be incorporated in the
fused material forming the mark.

To more clearly illustrate this improved
method of coloring a mark, reference is now
made to Fig. 7, in which a indicates, in an
exaggerated way, the groove or indented
mark, b the colored layer comprising the fused
glass or material and the separated particles
of the disk mixed together and practicaly in-
separable from each other by the action of
acids or other substances, and ¢ the interme-
diate layer of semifused glass or poreelain
joining the colored layer b and body d of the
material.

Owing to the ecoloring material being de-
rived from the lining or marking device, it is
thoroughly incorporated with the surface-
layer b, so that the particles of the coloring-
matter ave protected by the fused material
from the action of acids or other substances,
as above stated, while the mark is practically
indelible, and is not affected by moisture, and
does not require additional labor or manipu-
lation of the tube or other article, inorder to
form the same, as the marking and coloring
thereof are performed at one and the same
operation.

By this improved method of marking and
lining articles of the character set forth, we
are enabled to cure an evil which has long
been regarded as necessarily endured, espe-
cially in the marking of spirvit-level glasses
and tubes of similar character by the method
now in vogue, and thereby lessening the ex-
pense in the manufacture of the same.

Ilaving thus described our invention, we
claim—

1. The improvement in the art of lining or
marking glass or analogous fusible material
which consists in simultaneously softening
the material at the point where the proposed
mark is to be made, indenting at that point
the material to form a line or mark, and cool-
ing the softened material by the action of a
fluid to thereby prevent thesplitting or brealk-
age thereof.

9. The improvement in the art of marking
glass or analogous fusible material which
consists in fusing and indenting a line or
mark therein, and at the instant such mate-
rial reaches its fusing-point, and throughout
its entire fusing action, incorporating with
said material particles of metal to thereby
color the mark.
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3. The improvement in the art of marking
or lining glass or analogous fusible material
which consists in simultaneously softening
the material at the point where the proposed
mark is to be made, and incorporating color-
ing-matter therein to formaline or mark, and
cooling the softened material by the action of

‘a fluid to thereby prevent the splitting or

breakage thereof.

4. The improvement in the art of marking
or lining glass, or analogous fusible material
which consists in fusing a mark or line there-
in, and incorporating with said fused mate-
rial, particles of metal to thereby color the
mark or line, and simultaneously cooling the
material by the action of a fluid to thereby pre-
vent the splitting or breakage thereof.

5. The improvement in the art of marking
filled level or other glasses, which consists in
softening the glass, and indenting a mark
therein, and, simultaneously with the soften-
ing and indenting operation, cooling the glass
by the fluid or liquid contained within th
same. ‘

6. The improvement in the art of marking
filled level or other glasses, which consists in
softening the glass, and indenting a mark
therein, coloring the same, and; simultane-
ously with the softening and indenting opera-
tion, cooling the glass by the fluid or liquid
contained within the same.

7. The improvement in the art of marking
filled level or other glasses, which consists in
fusing a mark therein, and incorporating in
said mark particles of metal, to thereby color
the mark, and simultaneously cooling the ma-
terial by the fluid or liquid contained in the
glass.

8. Alevel-glass or analogous article having
a mark or line, fused and indented therein,

whereby said line will form a groove extend-
ing below the outer surface of the glass.

9. Alevel-glass or analogous article having
a mark or line fused, indented, and colored
therein, and whereby said line will form a
groove extending below the outer surface of
the glass.

10. Alevel-glass or analogous article hav-
ing a line or mark, fused and indented there-
in, whereby said line will form a groove ex-
tending below the entire outer surface of the
glass, and said mark being bordered by ridges
or flanges extending above the outer surface
of said glass.

11. A level-glass or analogous article hav-
ingamarkorline fused, indented, and colored
therein, whereby said line will form a groove
extending below the entire outer surface of
the glass, and said mark being bordered by
ridges or flanges, extending above the outer
surface of said glass.

12. Alevel-glass or analogous article hav-
ing a mark orlinefused and indented therein.
whereby said line will form a groove extend-
ing below the entire outer surface of the glass.

-said mark being colored by particles of metal

incorporated therewith and Dbordered by
flanges or ridges extending above the entire
outer surface of said glass.

13. A level-glass or analogous article hav-
ing a line or mark fused and indented therein.
whereby said line will form a groove extend-
ing below the entire outer surface of the glass.
and said mark being colored by particles of
metal incorporated therewith.

JUSTUS A. TRATUT.
CHRISTIAN BODMER.
Witnesses:
R. A. MOORE, Jr.,
W. A, Pivm.
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