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7o all whom it may concern:

Be it known that I, ALBERT J. DENISTON, a
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Apparatus for the Manufac-
ture of Drop-Shot, &ec., of which the following
is a full, clear, and exact specification.

My invention relates to apparatus for the
production of shot by dropping molten metal
from an elevated sieve or perforated dropping

pan, through an air shaft or towerinto a well.

or the like, at the bottom thereof, and it is
designed more particularly as an improve-
ment on an apparatus of this nature shown
and described in my application for United
States Letters Patent filed October 5, 1891,
Serial No. 407,717.

The common method of manufacturing drop
shot is to drop the molten lead from a sieve
or dropping pan at the top of a tower of great
altitude, through which the drops of molten
lead deseend and are congealed or solidified
by contact with the air in the tower. The
tower so employed was necessarily of great

dltitude, because without it none but the

small or medium sizes of shot could be pro-
duced. Inasmuch as the proper and thorough
chilling or congealing of the molten drops of
lead dependb solely upon the quantity or ex-
tentof airthrough which the drops passbefore
reaching  the coolm“ well, many attempts in
recent years have been inade to do aw ay with
the lofty and necessauly expensive towers
and employ towers of much less height, and
to compensate for the decrease in altitude by
supplying forced drafts to the tower by arti-
ficial agencies, thus causing the air or other
cooling medium used to tlavel past the shot,
and not depending solely upon the movement
of the shot through the air, as originally.
Itis well conceded that im mediately provision
is made for bringing the falling shot or metal
into contact with a sufficient quantity of cold
air during a given period, or during its de-
scent from the dropping pan, the height of
the tower becomes unimportant and imma-
terial; but so far as my observation and in-

founatlon go prior attempts to produce the:

larger sizes by means of the low tower sup-
plemented by the forced draft, have failed.
In a word, the reason is that aecoulmw to

prior arrangements, the air must be supplied
at an angle to the falling column of shot and
from the side of the tower, and it is impos-
sible with the prior methods to force in air in
sufficientquantity,and with sufficient velocity
to penetrate to the heart of the column of
falling metal without blowing the descending
drops or shot against one another or the sides
of the tower, and in either event, resulting in
great Wastave, and an 1mperfect and unmar-
ketable product.

The primary object of my 1nventlon,there-
fore, is to provide for a more intimate com-
mingling of the cooling medium or air with
the falling shot or drops.

In a more limited sense, the object of my
invention is to break up the compactness of
the column of falling shot or drops, and pro-
vide for the escape of the medinm used as the
cooling agent, froem the body thereof.

A further object of myinvention is to draw
the air or cooling medium from the exterior
of the column of falling shot or drops inward,
toward the center or heart of such columun, or
else from the ecenter outward.

A still further object of my invention is to
prevent the cooling medium or air employed
in the tower or other air shaft, from coming
in contact with the dropping pan or appa-
ratus.

With these ends in view, myinvention con-
sists broadly, or pumauly, of an apparatus
for the manufacture of shot, &e., so constract-
ed as to permit theair or other coolmd or con-
gealing medium used, to eseape from the body
or interior of the column of falling shot or
drops.

My invention also consists in certain other
features of novelty hereinafter more fully de-
seribed in connection with the accompanying
drawings, and particularly pointed out in the
claims. .

In the said drawings, Figure 1 is a vertieal
section of a portion of a tower or shaft, em-
bodying a simple form of my improvements,
Fig. 2 is a similar view, showing the appara-
tus provided with an exhaust fan for drawing
the air from the interior or heart of the col-
umn of falling shot. Fig. 3 is a vertical sec-

tion of a portion of a tower provided with my

improvements, the dropping pan being pro-
vided with a shield, for gnarding against the
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forcing air thereinto.

influence of the air rising in the tower, and
the tower being provided with a blast.fan for
Fig. 4isa similarview,
embodying the improvements shown in Figs.
2-and 3. Fig.5isa stillfurther modification,
showing means for admitting the air to the
heart of the column in the first instance, and
then drawing the same through the sides: of
the coluan to the external atmosphere..  Fig. 6
is a plan view of my improved dropping pan
orsieve.: Fig.7isaslight modifieation there-
of, involvinga different arrangement of perfo-
rations; and Fig. 8is a still further modifica~
tion of a dropping apparatus or pan; appli-
cable for use when it is desired to employ
several melting pots.

In carrying out my invention, I employ a
dropping apparatus or pan whieh is provided
with one or more blind spaces. By the term
“blind space” I mean broadly any spot or
space in the dropping apparatus-from which
or through which the molten metal can not or
does notdrop. This blind space in the drop-
ping pan or apparatus will of course form:a
vaeant space or an air space or column sur-
rounded by the falling shot' threughout the
height of the tower or other shaft through

- which:the shot is dropped. . I conjunction
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with a dropping pan or apparatys of this de-
seription I employ mmeans for admitting airor
any other cooling or congealing medimm to
this air space at the interiorof the column of
falling shot ‘at. one point, and also fer again
drawing oft such cooling medium, or permit-
ting it to escape from said inner air space at
another point. Such means for drawing off
the air or permitting it to escape may consist
of simply an exit or escape passage formed
through the dropping pan or through the top
of the tower or shaft through which the shot
drops, or it may consist of a suction device
suitably connected with the upper portion of
the tower., With such a construction, when
the air in the tower and in the annular air
space of the column of falling shot, becomes
heated by contact with the hot metal a strong
upward current will take place, which will in-
duce an ingress of air through the inlet at or
near the bottom of the tower, and the place
of escape being through the opening at the
top, the incoming air will permeate the col-
umn of falling shot, in its course to suel exit,
vig the said inner air space. The efficiency
of an apparatus thus constructed may be
greatly increased by the addition of a blast
fan or device at the inlet, as well as a suction
fan or device at the outlet,

The reverse of the arrangement above de-
scribed, and which is within the scope of my
invention, is to admit the air or cooling me-
dium to the interior of the column of falling
shot, that is, to the aforesaid inner air space,

. at or near the bottom of the tower, and per-

65

mit it to escape outward from the inner air
space, and to be drawn off or allowed to escape
through suitable openings arranged around
the tower, thus admitting the cooling agent
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to the interior of the column of falling shot in
the first instance, and then drawing' it from
the inner air space into the space between the
column of falling shot and the walls of the
tower.

Referring ' now more particularly to the
drawings,in whiech like signs of referencein:
dicatelike parts throughout the several views:
A is the upper portion of an ordinary tower
or air shaft through which the shot drops,
and B is a dropping pan suitably supported
at the upper end thereof. ' The molten metal
may beadmitted orrun into the dropping pan
by a pipe C, leading from the melting pot or
kettle .(not shown), or such pan may be sup-
plied with. ‘molten metal in any other well
known :or ‘suitable. manner, . The dropping
pan B is provided in its bottom with what I

have herein termed:a“blind space,” whichin :

all the forms save that shown at Fig.5: con-
sists of an opening or aperture D,the molten
metal being prevented from . running ‘out
through such' opening: by means of & stand
pipe d, formed on or suitably secured to the
bottom of the pan around the opening. The
rest of the bottom of the pan may be provided
throughout 'its area, or throughout any de-
sired portions thereof at any suitable or de-
sired distance apart, with a number of perfo-
rations, b, through whieh the molten metal
drops to form the shot, as will be understood.
With an apparatus thus construeted, it will
be seen'that ‘the falling metal or.shot, as it
leaves the perforationsin the bottom of the
dropping apparatus will be in the form of a
hollow column, by reason of the perforations
b being arranged in an annular series, asde-
scribed. :

The tower A at or near its lower end or at
any other desired point throughout its height
may be provided with an inlet, or perfora-
tions, (not shown,) for the admission of atmos-

phericairorany other congealing agent which

it might be desired to employ for solidifying
the falling drops of molten metal. The nat-
ural consequence of dropping the hot shot or
molten metal in the tower is to induce an up-
ward current of dir in the tower. As theair
is rapidly heated to a high degree by the mol-
ten metal and hot shot, and expands, the nor-
mal tendency is to eseape upward, but as the
only means of escape from the top of the col-
umn is through the opening D, in the sieve,
it follows that the air on the exterior of the
column of falling shot will pass through the
walls of the column, of falling shot, thor-
oughly permeating the same in its course to
theexitat D, vig theairspaceat the interior of
the column, and asthe airrises within theinte-
rior of the column, it will drawin and give place
to the externaland colder air entering through
the inlets at the bottom of the tower. Inthis
manner I am enabled to break up the com-
pactness of the column of falling shot, and
cause the air or cooling medium to penetrate
to the heart of the column, and more thor-
oughly permeate the walls thereof, and inti-
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mately commingle with the shot, bringing

each drop into contact with the requisite
amount of air for converting it into a solid
sphere, without the employment of strong
blasts, or the violent agitation of the shot,
and consequent damage thereto.

If desired, theapparatus just deseribed may

‘be provided with a suction fan, E, communi-

cating with the stand piped, for accelerating

the upward draft in the tower, and causing

the surrounding air to more thoroughly and
positively permeate the body of the column
Such a suction fan will also
cause the influx of a greater volume of air per
given time, than could be induced by the
natural ascendency of the air through the
hollow column of falling metal.

necessarily heated io a high degree, from its
previous contact with the falling metal, and
hence ordinarily it could not chill or affect the
metal at the bottom of the dropping pan or
apparatus, but in the manufacture of the
larger sizes of shot, as will be understood, the
metal must be very thick; it is run “ cold,”
that is, only a few degrees above the melting
point, and henece a slight draft is liable to
chill the metal at the bottom and close the
dropping perforations. Asasafeguard, there-
fore, against such a contingeney, I provide
the blind space or portion of the dropping pan
or apparatus with a shield, which will pre-
vent the air rising in the tower, from coming
in contact with the pan or withits stand pipe
d.” One form of thisshield, as shown in Fig.
3 consists of a depending flue or pipe, F,
which may be of less diameter than the stand
pipe d,and isarranged thereinin such aman-
ner as to leave an insulating air space d’ be-
tween the two pipes, the upper end of the
shield ¥ being if desired riveted to the pipe
d. 'This shield pipe F is extended downward

a considerable distance in the tower A, and’

by so doing I arrange the mouth of the exit
for the rising air a considerable distance be-
low the bottom of the dropping pan. It will
be seen therefore, that the space above the
lower end of the pipe F. between such pipe
and the walls of the tower will contain dead
air, which necessarily becomes heated tc a
very high degree from contact with the bot-
tom -of the pan and the falling metal,and the
rising column of air which is of course imme-
diately under the pipe F will enter such pipe
at its lower end, and pass off therethrough
without coming in contact with the dropping
pan or any other part, the cooling of which
could result in the chilling of the metal.
In this form of the device just described,
Fig. 3, 1 have not shown the suction fan at
the top of the tower, but instead thereof, I

may employ at or near the bottom of the tower

or at any suitable intervals throughout its
height as shown and described in my afore-
said application, a bustle pipe, G, which sup-
plies air or other cooling medium to the inte-
rior of the tower, through any suitable inlets

The air of-
course as it rises through the stand pipe d is.

58

or perforations II, formed through the wall
thereof, such bustle pipe being in connection
with the blast fan I or equivalent device. In
this manner the pressure of the air on the
exterior of the column of falling shot is in-
creased beyond that of the air contained in
the air space at the heart of such column, and
hence the tendeney of the outer air to force
its way through to the heart of the column,
when accelerated by the natural ascendency
of the air within the column, will induce a
steady and positive current through the blind
opening in the dropping pan, and cause the
falling shot throughout the height of the col-
umn to be subjected to the congealing influ-
ence of the air. If desired, however, the sue-
tion fan E also may be used in connection
with the form shown in Tig. 8,as shown 'in
Fig. 4, thus making an apparatus which is
particularly applicable for the manufacture
of very large sizes of shot; as by means of it
the tower at the bottom may be provided with
a copious supply of air, which may be readily
drawn off at the top of the tower by the fan
E, to give place to fresh air, even before its
efficacy as a cooling agent is lost. '

As before mentioned, there are various
means for transferring the molten metal from
the melting pot or kettle to the dropping pan,
and any of these may be used, but it is pref-
erable to employ a pipe or conductor which
will deposit the metal in the pan at different
places, so as to reduce to the minimum the
liability of the metal chilling or freezing in
ranning from the discharge end of the spout
orpipearound thepan. Onemeansof accom-
plishing this is to provide the pipe or con-
ductor C with a coil, ¢, which surrounds the
stand pipe d, and is provided in its lower con-
volution with a number of discharge open-
ings ¢/, throngh which the-metal runsinto the
pan at various points.

Another means of accomplishing substan-
tially the same end is to provide the pipe C
with a bifurcated discharge end, consisting of
two branch pipes, C?, arranged one on either
side of the pau, as shown in dotted lines in
Fig. 6. )

In the formsshown in Figs. 1 to 4 inclusive,
it will be seen that the influx of atmospherie
air takes place between the column of falling
shot and the walls of the tower, but I wish it to
be distinetly understood that my invention is
not limited to this arrangement, and that the
reverse thereof may be employed with good -
efféct. For instance, as shown in Fig. 5, the
cooling medium or air is admitted in the first
instance to the heart of the column of falling
shot (that is to the vacant space left therein)
by means of a pipe or flue G/, which may be
arranged vertically directly under the blind
space in the dropping pan, so as to be out of
the way of the falling metal, and extended
downward a sufficient distance in the water
of the well, and then carried outward to the-
blast fan I,—the force of the fall of the shot
of course being broken by the water before
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the shot reaches the horizontal branch of the
pipe G’,and hence no damage can result from
the presence of thispipe. With thisarrange-
ment, however, the blind space in the drop-
ping pan, instead f being an opening, is simn-
ply an imperforate portion D’, which pre-
vents the metal from dropping through the
pan at this point, and hence forms an air
space or column at the heart.of the column of

falling shot, as before explained. As theair-

-rises from the pipe G’ within the eolumn.of
falling metal; it is drawn outward through
the walls of such column, thoroughly perme-
ating the same, and intimately commingling
with the shot, by the suction fan E, which
however, in this instance is connected with a
bustle pipe e, surrounding the tower near its
upper end, and communicating therewith
through a suitable numberof perforations, ¢’.
The suetion fan, however, is not absolutely
essential, for it will be understood that if the
air is forced in by the fan I 4t will naturally
escape through the column of falling shot, if
an exit be provided for it. Inordertoprevent
the cold air from striking the boitom of the
dropping pan in this instance, I arrange a
shield, as before described, directly underthe
blind space -in the pan, but this shield, in-
stead of being hollow or:tubular like the pipe,
F, is provided with a closed end, 7, supported
by a depending body, F’. ‘The closed end f
is preferably conical, and is arranged slightly
below or on a level with the perforations ¢’
which constitute the exit for the air, and
which are located a suitable distance ‘below
the ‘bottom of the dropping pan.. Hence it
will be seen that as the air cannot escape at
a point above these openings, there will be
no inducement for it to rise into contact with
the pan,but on the contrary the conical ended

shield will give it a tendencyto turn outward

toward the openings, €',

If desired,instead of the dropping pan hav-
ing perforations arranged as shown in Fig.
6, the same may be provided with an annular
series of individual groups of perforations, as
shown in Fig. 7,thus more completely break-

ing up the compactness of the column of fall- .

ing metal.

In large establishments, where it is desired
to use a number of melting pots at a time,
and to feed from all of them at onee, the drop-
ping pan or apparatus may be composed of
a series of individual pans, B? each havinga
group of perforations, which pans if desired,
may be independently removable, and into
each of which maylead a discharge spout.or
conductor C, from each of the melting kettles.
These individual pans B? may be arranged
in an annular series, as before explained,
around the blind spot or opening D, or in a
series of any other desired form. While this
construction is substantially the equivalent
of the forms shown in Figs. 6 and 7, so0 far as
the effect of the blind space is concerned, it
nevertheless possesses the advantage that the
interruption of the flow from any one or more

of the kettles does not affect the level of the
liquid in the other pans, it being understood
of course that it is important for the produe-
tion of perfect shot that the level of the lig-
uid in the pan should not fluctuate.,

A still further advantage is, that the sev-
eral pans B? may be provided with different
sizes of perforations as shown in Fig. 8, thus
adapting them for producing shot of various
sizes in the same tower, either by running
the molten metal into the various pans by
separate pipes leading from the same kettle
or from individual kettles, heated to the same
or to different degrees of temperature; or by
a single pipe having branches as shown in
Fig. 6, leading from a single kettle.

Having thus deseribed my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. An apparatus forthe production of drop
shot, &e., having a dropping apparatus adapt-
ed to produce a column of falling shot with
an open interior, in combination with means
for permitting theair, or other cooling or.con-
gealing medium used, to escape from said
body or interior of said column of falling
shot, substantially as set forth.

2. An apparatus for the produection of drop
shot, &e., having an outlet or exit for the cool-
ing or congealing medium in combination
with a dropping apparatus having a blind
space adapted to form a vacant space in the
column of falling shot, and means for admit-
ting the.cooling or congealing medinm to said
vacant space, substantially as set forth.

3. In an apparatus for the produection of
drop shot, &e., havinganinletforthe cooling
or congealing medium, the combination of a
dropping apparatus having a blind space
adapted to forma vacantspace in the column
of falling shot, and an exhausting device for
drawing the cooling or .congealing medinm
frou}ll said vacant space, substantially as set
forth.

4, In an apparatus for the production of
drop shot &e., having an exit for the cooling or
congealing medium at or near its upper end,
the combination of a-dropping apparatushav-

| ing a blind space adapted to produce a va-

cant space in thecolumn of falling shot,and
a blower forforcing the cooling or congealing
medium into said vacant space, substantially
as set forth.

5. In an apparatus for the produection of
dropshot &ec., the combination of a tower hav-
ing an exit for the cooling or congealing me-
dium at or near its upper end, a dropping ap-
paratus having a blind space adapted to pro-
duce a vacant space in the column of falling
shot, and a blower connected withsaid tower
and having its point of discharge between the
column of shot and the side of the tower for
forcing the cooling or congealing medium
through the eolumn of falling shot into said
vacant space, substantially as set forth.

6. In an apparatus for the produection -of
drop shot, &c., the combination of a dropping

7¢

75

8o

———

85

Qo

95

10

10

[T

IT

I 2¢

12!

130




IO

I5

20

25

.30

35

40

45

496,044

apparatushavingablindspaceadapted toform
a vacant space in the column of falling shot,
a blower for forcing the cooling or con weahnw
medium into said vacant space, and an ex-
hausting or suction device for drawing such
cooling or congealing medium from said va-
cant space, substantially as set forth.

7. In an apparatus for the production of
drop shot, &ec., having an inlet and an outlet
for the cooling or congealing medium, the
combination of a dropping apparatus having
a blind space adapted to form a vacant space
in the column of falling shot, and a shield de-
pending from said blind spot, for guarding
the droppingapparatus against the influence
of the cooling or congealing medium, sub-
stantially as set forth.

8. In an apparatus for the production of
drop shot, &e., havingan inlet for the cooling
or conweahnv medlum, the combination of the
dropping apparatus having the opening D,
and a stand pipe surrounding said opening,
substantially as set forth.

9. In-an apparatus for the production of

'dlop shot, &e., having an inlet for the cooling

or conveahnw medmm, the combination of a
dropping appamtus having an opening there-
in and an exhausting dev1ce connected with
said opening, sabstantially as set forth.

10. In an apparatus for the produection of
drop shot the combination of a tower having
openings for the admission of the cooling or
congealing medium, a dropping appalatus
havmv an opening therein, a stand pipe sur-
1ound1n<r said opening, and a shield pipe de-
pendmor from said opening into the tower,

substantially as set forth:

11. In an apparatus for the production of
drop shot, &e., the combination of the drop-
ping appalatus, having an air escape there-
through and means hdvmo* a number of dis-
charve openings, for eonductmfr the molten
metal into said drepping apparatus, substan-
tially as set forth:

12. In an apparatus for the production of
drop shot, &e., the combination with a single
tower of a dropplnw apparatus composed of a
number of separate dropping pans,and means

for supplying said pans with molten metal,
substantially as set forth:

13. In an apparatus for the production of
drop shot, &e., the combination with a single
tower of a droppmw apparatus composed of
separate dropping pans, and individual pipes,
leading to said pans respectively, substan-
tially as set forth:

14. In an apparatus for the ploducmon of
drop shot, &e., the combination of the drop-
ping apparatus having a blind space and a
conductor for the molten metal having
branches leading to different points in ‘the
dropping appalatus, substantially asset forth:

15. In an apparatus for the production of
drop shot, the combination with a tower,of a
dloppnw apparatus provided with perfma-
tions arranged in a number of groups with a
space between such groups, substantially as
set forth. .

16. In an apparatus for the produection of
drop shot &e., the combination of a dropping
apparatus composed of a number of separate
dropping pans having a space between them,
whereby they will form an open column of
falling shot, means for permitting the escape
of the air from said column and means for
supplying said pans with molten metal, sub-
stantially as set forth,

17. In an apparatus for the production of
drop shot, the combination with a tower, of
the dropping apparatus provided with per-
forations of different sizes arranged in a num-
ber -of groups with a space between such
groups, substantially as set forth.

18. In an apparatus for producing drop shot,
the combination of a tower, a droppm pan
arranged therein provided Wlth an opemng
suuounded by a stand-pipe,and a shield pipe
depending in said tower through said stand-
pipe, said stand-pipe and shleld -pipe having
an air space between them, substantlally as
set forth.

ALBERT J. DENISTON,

Witnesses: :
F. A. HOPKINS,
CHAS. MCMILLAN.
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