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To all whom it may concern:

Be it known that I, ALBERT. J. DENISTON, a
citizen of the United States, residing in the
city of Chieago, in the county of Cook and
State of Illinois, have invented certain new
and useful Iinprovements in the Manufacture
of Drop-Shot, of which the following is a speci-

.lﬁcation.

This invention relates to improvements in
apparatus for the manuafacture of drop shot,
and is adapted and designed for use in con.
nection with either “high” or “low” towers,
commonly used in the manufacture of drop
shot. In thisart, so far as I am aware, but
two methods have heretofore been employed
for transferring the molten metal from the
kettle to the dropping sieve, and these meth-
ods have both been in common use for more
than a quarter of a century. In the one and
principal method, the metal is transferred
from thekettle to thesieve, by meansof ladles
in the hands of men stationed between the
kettle and the sieve, and in the other, by a
spout at the bottom of the kettle, through
which the lead is run into the sieve, a valve
being placed in the spout to regulate the flow
of the metal. As to the first of these meth-
ods, obviously, it is not conducive to the pro-
duction of perfect shot nor of economical re-
sults in the manufactare, giving no assurance
of quality or quantity. The other method,
although apparently feasible, is practically
not much in advance of the ladling process,
as will be hereinafter more fully explained.
It is very important, in the manufacture of
drop shot, that the liquid lead be transferred
to the dropping sieve from the melting kettle
in a eontinuous and non-turbulent stream, so
that the metalin thesieve will be maintained
approximately at a given depth in the sieve,
and, consequently, at a substantially uniform
temperature and pressure; that is to say, the
inflow to the sieve should be so regulated as
to compensate for the escaping metal drop-
ping through it, for any sudden change in
the depth of the metal in the sieve or any tur-
bulence or commotion therein, occasioned by
the transferring of the metal thereto, instantly
affects the temperature and pressure thereof
and varies the rapidity of the discharge of

the metal from the sieve, consequently, de-
ranging the full formation of the drops for
which the openings in the sieve are designed.
It is well known in this art, that a spout prop-
erly proportioned with relation to the sieves
ordinarily used and of practicable size for ob-
taining these results, would have such a small
diameter,—ordinarily not more thanan eighth
of an inch—that it is constantly liable to
“freeze;” that is, the lead running through
the same is apt to congealat any time, under
a slight change of temperature, either of the
metal passing through the spout or of the
temperature of the operating room, and to
avoid this danger, which renders the use of
such a swmall spout impracticable, it is the
common practice to use a larger spout, gen-
erally one of about an inch in diameter, with
a valve therein for controlling the discharge
of- the metal, and, obviously, the stream de-
livered by such a spout into the sieve, would
necessarily have an irregular and serpentine
form. Manifestly, it is, therefore, impossible
to prevent commotion arising throughout the
entire contents of the dropping pan with the
metal discharged thereto in such commotion
and turbulence, the result of which is that
all continuity in the dropping is destroyed
and streams of stringy lead and sizeless grades
of hastily and imperfectly formed shot are
sent down into the well, thus producing as
much, if not more, waste than marketable
shot. But the moreserions difficulty encoun-

tered in the use of sucha spout, is the deposit

of red oxide within the spout, which forms in-
stantly the molten lead is subjeected to the at-
mosphere, and, having an affinity for the iron
of the spout and valve, it adheres thereto and
can only be removed by chiseling. When the
spout is of so much greater diameter than the
stream of lead running through it, as is nee-
essary in the practical use of a spout, the lead
is exposed to the air throughout its passage
through the spout,and asa result, the deposit
of red oxide is large
must be stopped and the oxide chiseled from
around the valve at comparatively short in-
tervals, ranging from one to two weeks, which
operation results not only in a loss of time,
but in considerable expense,
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With myinvention, however, which broadly
consists in combining with the meltingkettle
and dropping sieve a siphon for transferring
the molterr metal from one to the other, T ac-
complish the most complete transfer of the
liquid lead from the kettleinto the sieve with-
out any disturbance from any source what-
ever, or loss of temperature in transit, and I
also avoid all danger of freezing of the metal
in transit and the consequent expense and
loss of time, besides avoiding the possibility
of the depositof red oxidein the transferring
medium.

The object of my invention, therefore, is to
avoid the difficulties heretofore encountered
in the manufacture of dropshot and particu-
larly the loss of temperatureand the disturb-
ance or commotion of the lead when trans-
ferred into the dropping sieve and also the
expense and loss of time involved in the
freezing of the lead in transit or a deposit of
red oxide in the transferring medium, where-
by a uniform and desirable pressure upon the
dropping metal is obtained and maintained,
the rapid formation of perfect shot is pro-
moted to the maximum degree, and the pro-
portionate production of perfect shot from a
given gquantity of metal is materially and
greatly increased. These and other objects
hereinafter referred to, are accomplished by

the devices and combination of devices here-

inafter move particularly described and point-
ed out in the claims and illustrated in the ac-
companying drawings, in which—

Figure 1, represents a central vertical sec-
tion through the furnace and melting pot of
an ‘apparatus for the manufacture of drop
shot, embodying my invention. Fig. 2,1is a
similar view of the same, showing a modifica-
tion of my invention; [Fig. 3, a central verti-
cal section through the dropping sieve, more
clearly showing the disposition of the dis-
charge end of the siphon and the diffusing
plate therein; Fig.4,a vertical section through
the valve of the siphon starting cup, and Fig.
5, a detail section showing a modification of
my invention, in which the starting cup is
shown as projecting into the combustion cham-
ber of the furnace.

Referring by letter to the accompanying
drawings, A indicates a melting pot of suit-
able dimensions and contour, set in a furnace
of any desirable construction, but preferably
of such character as to leave an annular com-
bustion echamber, B, entirely surrounding the
pot, in which chamber the products of com-
bustion from the fire box are admitted through
the opening C in the back wall thereof, and
after passing entirely around and forward of

the pot, are discharged from the smoke stack .

D. It will be understood, however, that I do
not desire to limit myself to this particular
form of furnaces, but merely illustrate and
describe the same herein as being of especial
efficiency in gaining the maximum uniform
heating of the melting pot at the minimum

496,043

cost. Dipping into this pot, and preferably
resting upon the upper edge thereof, is one
leg of the siphon E, extending into and nearly

to the bottom of the pot, while the other leg:

of the siphon, extends vertically down on the
outside of the pot to a level with or slightly
below the bottom of the melting pot or kettle,
and thence continues in a horizontal branch
E’ to a point preferably above the center of
the dropping sieve F, where it terminates in
a short vertical branch, directing the metal
properly into the sieve. This sieve, which
may be of any ordinary construetion, and
supported above the upper end of the tower
J, in any suitable manner, has suspended
therein a diffusing plate above the bottom
thereof, preferably by arms G suspending the
same from the end of the siphon, although,
obviously, the same result mnight be accom-
plished by other means, which will readily
suggest themselves to a skilled mechanie.

The purpose of the diffusing plate H, is to
break the forece of the discharging metal on
the perforated bottom of the pan and diffuse
the same, so as not to disturb the usual layer
of dross I, on the bottom of the sieve, which
is utilized for preventing a too rapid flow of
the molten metal from the sieve, and which,
in the absence of the diffusing plate, would
soon be worn or washed away immediately
under the discharge end of the siphon, thus
resulting in unequal dropping of the metal
from the sieve.

As a convenient means of starting the si-
phon into operation, I employ the vertical
branch or extension K, preferably coincident
with and praetically forming a continuation
of the vertical portion of the discharge leg of
the siphon, upon the upper end of which ex-
tension or branch is mounted a starting cup
L, of any suitable shape and dimensions,
which may be utilized at pleasure in connec-
tion with the siphon, by means of a valve M,
of any suitable character, located in the
branch pipe K, the sole purpose of the start-
ing cup being to form a ready means for
bringing the siphon into operation with the
least exposure to danger of the operators.
Obviously, however, so faras relates to the nse
of the siphon, this starting cup may be dis-
pensed with and the siphon be startedin any
other manner.

In practice, to prevent the congealing of the
metal by the siphon in starting the operation,
the siphon is first raised to about the same
temperature as the metal, in any suitable
manner, such as by dipping the same into the
molten metal, and then, after adjusting the
same in position, thestartingcupis filled with
the molten metal by means of aladle orsimi-
lar device, the valve M is opened and the
metal permitted to flow from the starting cup
through the discharge branch of the siphon
into the vertical leg or the discharge end of
the siphon, until the starting cup is nearly
exhausted, when the valve M will be closed,
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80 as to prevent the entrance of air into the
siphon. By this time, the vacunum created in
the siphon by the flow of the metal will be suf-
ficient to start the metal flowing therethrough
from the kettle,and this operation will con-
tinue as long as any molten metal is left in
the kettle above the receiving end of the si-
phon. '

In Fig. 2,1 have shown a convenient means
for maintaining the siphon at all times in a
heated condition, so as to avoid the necessity
for dipping or otherwise heating the same,
preparatory to use, which consists in locating
the discharge leg of the siphon in the com-
bustion chamber of the furnace, the heating
of the starting cup and the extreme end of
the discharge branch beyond where it pro-
jects from the combustion chamber, resulting
from conduection; or, if desired, the starting
cup may also be set down so as to projectinto
the combustion chamber of the furnace, as
illustrated in Fig. 5,leaving the top thereof
flush with the top plate of the furnace, the
valve thereof being provided with a stem pro-
jecting through the side wall of the furnace,
for convenience of manipulation.

In the manufacture of drop shot, the most
important yet difficult results to obtain, are
uniformity in thesize of the shot, continuity of
the operation and a very large percentage of
good and marketable shotfrom a given quan-
tity of metal. The essential features for pro-
ducing these results are an approximately
uniform temperature and pressure of the
metal in the sieve and a continuous and uni-
form delivery of the molten metal to thesieve
free from commotion, turbulence, or violent
action of any kind, and I have found by prac-
tice that with the proper proportion existing
between the siphon and the pan, the desired
pressure may be obtained and maintained un-
der all conditions, regardless of the diameter
of the perforations in the pan, or the differ-
ent temperatures to which the metal mustbe
heated for running shot of different sizes, for
the same siphon may be used in connection
with all sizes of sieves and in -all tempera-
tures of metal, although it may be found de-
sirable to slightly vary the diameter of the
siphon tube between the extremes in the sizes
of the shot, such variation, however, not be-
ing essential. This result is due to the fact
that although the perforations in the dropping
pan must be increased in size for the larger
sizes of shot, yet the temperature of the metal
for the larger sizes of shot must be greatly
decreased, and, therefore, the metal will not
only discharge with less rapidity from the
dropping pan, but the same lessening will oc-
cur in the flow of the metal from the melting
pot to the dropping pan, and hence, the pro-
portions are, under all conditions, approxi-
mately maintained.

Tam aware that siphons, as well as spouts,
havebeen used for many years for the trans-
fer of molten metal from one vessel to an-

during the operation.

other, but I am not aware that in the art of
shot manufacture a siphon has ever been em-
ployed for transferring the molten lead from
the melting pot tothe dropping pan, and asin
this art special conditions arise and exist
which are not encountered in any other art
in which siphons and 3pouts have been used,
in order that the utility and advantages of
my invention may bebetter understood, I will
herein compare my apparatus with the old
form of spout apparatus, which is the nearest
approach to my invention known to me.

It is well known that with a spout and si-
phon of the same capacity or diameter, the
diseharge from the spoutis much more rapid
than with the siphon, and in fact, that it takes
only about one half as long to discharge the
same quantity of liquid with the spout as
with the siphon, but that by decreasing the
diameter of the spout, the discharge may be
made about equal.

I have found by practical experience, that
the best results in the use of a siphon,in con-
nection with dropping pans of practical di-
mensions, are obtainable when the siphon has
a diameter of not more than one-quarter to
three eighths of an inch, which diameter en-
ables the delivery of sufficient metal at any
temperature to keep the molten metal at sub-
stantially the same depth at all times in a
dropping pan of the greatest practical dimen-
sions, the inflow practically compensating for
the outflow of the dropping metal from the
sieve; and as the supply of metal to the ket-
tle is also practically equal to the discharge
therefrom, the molten metal in the dropping
pan-remains at substantially the same depth
at.all times during the operation, and, conse-
quently, the pressure upon the falling column
of lead from the dropping pan orsieve, is uni-
form and substantially the same at all times
By reason of the more
rapid discharge from the spouf, it is neces-
sary, to obtain these desirable results, to
either materially lessen the capacity or di-
ameter of the spout, or else use a spout of
larger diameter and throttle down with a
valve, which in practice isnecessarily located
within the kettle, althongh both these expe-
dients are open to serious objections in them-
selves and also result in other objections
equallyserious. Inthe first place,if asmaller
spout be employed, the diameter thereof will
necessarily be so small that the spout would
be entirely impracticable, because the lead
would freeze or congeal therein upon very
slight changes in temperature, either of the
lead flowing through the spout, or of the air
in the work-room, especially in running com-
paratively cool metal for the larger sizes of
shot, which is heated only just sufficiently to
make it flow. If it issoughttoovercome this
objection by raising the temperature of the
metal sufficiently to cause it to flow through
a spout of the smaller diameter necessary,
then the larger sizes of shot eould not be pro-
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duced thereby, beside which the temperature
of the metal would have to be raised to such
a degree that the arsenic contained in the
lead, and which is an essential, would be vol-
atilized by such heat and escape from the
lead, in which case the shot would not form
to but small extent, ‘nor be marketable if
formed. If, on the other hard, the diameter
of the spout is increased, the flow would be
so copious that the pan would overflow, or
else it would become necessary to increase
the dimensions of the pan and tower to such
an extent that the column of falling shot
would be somammoth thatthe interior of the
column could not be cooled, and, consequently,
the most of the product would be waste.

The impracticability of the smaller spout
has, in practice, compelled those manufac-
turers using a spout, to employ one of much
larger size than my siphon, in fact, about an
inch in diameter, or three or four times the
diameter of the siphon, employing in connec-
tion with the spout a valve located within the
kettle, with a stem extending up through the
molten metal, to throttle the same, so as to
control the discharge from the spout. The
objections to this expedient are almost as se-
rious as the other, for the comparatively thin
streams of lead rushing through the spout in
a wavering and serpentine form, expose so
much of the molten metal to the action of the
atmosphere, that the formation and deposit
of red oxide in the spout, and particularly
around the valve and its seat, is extremely
large and rapid, the oxide having a particu-
lar affinity for the iron of the spout, and so
much so, that the oxide soon chokes the valve
beyond usefulness and has to be chiseled
therefrom at short intervals, of from one to
three weeks. ,

Another important objection to the use of
a valve is that, if the metal is allowed to cool
in-the melting pot at any time, the unequal
shrinkage of the valve and its seat and the
congealed metal will cause the valve to with-
draw from its seat and be thus held fast by
the congealed metal until the whole contents
of the pot are remelted and the valve and
valve stem are released. On every such oec-
casion, there is.an uncontrollable and expen-
sive leakage, because, in firing up, the metal,
of course, melts first at the bottom of the ket-
tle, and as the valve is locked off of its seat
by the unmelted metal above the bottom of
the pot, the molten metal runs out past the
unseated valve and the leakage cannot be
checked until the whole contents of the pot
are melted, by which time a bad leakage has
occurred and the metal has again congealed
in the spout beyond the valve.

The best results in the use of either a spout
or siphon, are obtained by maintaining a sub-
stantially uniform depth of metal in both the
melting pot and the dropping pan, but for
the reasons justexplained,itis, obviously, not
practical to have this continuous supply and
discharge in the case of the spout, because of

the great loss of time resulting when any
metal is allowed to congeal in the melting pof,
especially over night, but aside from that, is
always encountered in the useof a spout the
large and rapid formation of red oxide. In
some cases, it has been sought to avoid these
objections in the use of a apout, by melting a
kettleful of lead and then running all of it
out without stopping, but such a method is
objectionable for the reason that the pressure
on the falling column of lead, and conse-
quently, the rapidity of the flow of the lead
into the dropping pan, is counstantly chang-
ing, and hence, the depth of the metal in the
pan is continually changing and the result
can only be imperfect shot of many different
sizes and grades, besides the loss of time and
expense incident to the constant filling and
emptying of the kettle and the expense ai:~
loss of time in manipulating the furnace so
as to raise the molten metal to the desired
temperature for the desirable size of shot,
which is also of considerable importance. At
best, the proportion of perfect shot formed
by the use of a spout, is- very small, being lit-
tle more than fifty per ecent., of total amount
of the lead dropped, while the grades or
sizes of shot produced, vary considerably
from the desired sizes, and, furthermore, the
amount of lead which can be successfully
dropped by means of a spout, even when pro-
ducing such a small proportion of perfect
shot, is little more than can be dropped by
the old hand ladling process, ranging from
ten to fifteen tons of metal per day. On the
other hand, by the use of my siphon, at least
ninety per cent., of perfect shot are ob-
tained, of almost uniform size, and I am en-
abled to drop from forty tosixty tons of metal
in an ordinary day’s work of ten hours, for,
with my apparatus, the dropping of the metal
is continuous, although it may beinterrupted
at any time, without detriment or loss, and
without material lossof time in startingagain,
and, if desired, the kettle may be left full of
metal over night, as the siphon may be con-
veniently removed therefrom at any time. It
will, of course, be understood, that no deposit
of red oxide takes place in my siphon, be-
cause the siphon is full of metal at all times
throughout its length, and the molten metal
does not come into contact with the atmos-
phere until after it leaves thesiphon. It will
thus be seen, that there is a vast difference
between the employment of a siphon and a
spout in the manufacture of drop shot, which
difference results in the advantages of the
production of a vastly increased quantity of
perfect shot from a given quantity of metal,
the maximum proportion of the desired size
of shot as compared to the whole produect,
the quality of the shot so produced and the
vastly increased quantity of shot which may
be produced in a’given time. All these fea-
tures are of the utmost importance, utility,
and commercial advantage in the manufac-
ture of drop shot, and none of these advan-
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tages can be offset or equaled by any modifi-
cation, variation or change in the size; pro-
portion or manner of use of the old form of
Spout.

Having thus described my invention, what
I claim asnew therein, and desire to secure by
Letters Patent, is—

1. In an apparatus for the manufacture of
drop shot, the combination with the melting
pot and a dropping pan or sieve, of a siphon
for transferring the molten metal from the pot
to the sieve, substantially as set forth.

2. In an apparatus for the manufacture of
drop shot, the combination with the melting
pot and a dropping pan or sieve, of a siphon
for transferring the molten metal from the pot
to the sieve, and means for starting said
siphon into operation, substantially as set
forth.

3. In an apparatus for the manufacture of
drop shot, the combination with a melting pot
and,a dropping pan, of a siphon arranged to

+vey the shot from said pot to said pan,
and a valved cup arranged directly over and
communicating with the discharge branch of
the siphon, whereby the metal will pass from
said cup directly down said discharge branch
of the siphon without running back into the
pot, substantially as set forth.

4. In an apparatus for the manufacture of
drop shot, the combination with the melting
pot and a dropping pan or sieve, of a siphon
dipping into said pot atits receiving end, and
a diffusing plate arranged under the discharge
end of said siphon, substantially set forth.

5. In an apparatus for the manufacture of
drop shot, the combination with the melting
pot and a dropping pan or sieve, of a siphon
dipping into said pot at its receiving end, a

diffusing plate arranged under the discharge
end of said siphon, and a valved cup on said
siphon for starting the same, substantially as
set forth.

6. In an apparatus for the manufacture of
drop shot, the combination with the melting
pot, of a siphon dipping into said pot at iis
receiving end, a dropping sieve arranged un-
der the discharge end of said siphon, and a
diffusing plate arranged in said sieve below
the top of the sides thereof, and under the
discharge end of the siphon, whereby such
plate may be maintained beneath the surface
of the metal in the sieve, substantially as set
forth.

7. In an apparatus for the manufacture of
drop shot, the combination with the melting
pot and the furnace, of a siphon dipping into
such pot, a heating chamber ineclosing part of
said siphon a valved cup for starting said

"siphon . arranged to discharge into the dis-

charge end of the siphon, a diffusing plate
arranged under the discharge end of said si-
phon, and a dropping sieve arranged under
said plate, substantially as set forth.

8. In an apparatus for the manufacture of
drop shot, the combination of the melting pot
and the furnace. A siphon dipping into said
pot,, a heating chamber inclosing part of said
siphon, a valved cup on said siphon for start-
ing the same, also inclosed by said chamber, a
diffusing plate secured to and arranged under
the discharge end of said siphon, and a drop-
pingsievearranged under said plate, substan-
tially as set forth. .

ALBERT J. DENISTON.

Witnesses:

R. C. OMOHUNDRO,
JAMES R. ScorT.
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