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My invention relates to clay guns which

_ are particularly applicable and useful for
plugging up the tapping holes of blast fur-
naces to shut off the flow of molten metal
therefrom.

An important object of my invention is to
provide electrically driven means for actu-
ating the clay ejecting plunger of the gun.

A further object of the invention is to pro-
vide a rack driven by an electric motor for
shifting the plunger in the gun barrel.

Still another object is to provide electric
motor driven means for actuating the plung-
er, together with means for controlling the

15 mqt(::r circuit at the gun or from a remote
point. :
"~ Another object is to provide means for
automatically controlling the motor circuit
to stop the motor when the plunger reaches
g0 the ends of its strokes. ,

Still another object is to provide brake
mechanism, automatically controlled by the
current flow for the motor to brake the motor
as soon as the supply current flow is with-

95 drawn therefrom. .

A still further object is to provide electri-
cally driven actuating means which can be ap-
plied to single cylinder guns or to multiple
cylinder guns, together with means for inde-

30 pendently controlling the operation of the
plungers of the cylinders. :
The various features of my invention are

incorporated in the structure enclosed on the

drawings, in which drawings:
Figure 1 is a side elevation of a
Figure 2 is an end elevation;
Figure 3 is a section on plane ITI—IIT of

Figure 1; and o ' v
Figure 4 diagrammatically shows a circuit

10 arrangement for controlling the operation
of the motor. ‘

The: gun shown comprises a ‘main barrel
or cylinder section 10 secured at one end to
the head 11 and at its other end having se-

45 cured thereto the outlet nozzle 12. Recipro-

-

35 gun;

cal within the parts 10 and 11 is a plunger or
piston 13 which is secured to the inner end
of a rack bar 14 which extends through an
opening 15 in the end wall 16 of the head 11.

The head 11 supports a platform 17 on g
which is mounted the driving apparatus for .

the rack bar. Mounted on this platform are
journalled boxes 18 which journal guide roll-
ers 19 whose guide flanges 20 engage in the
guide channel 21 formed in the under side
of the rack bar. -

At the outer end of the platform is
mounted a supporting base or frame 22
through which ‘the rack bar extends and
which supports an electric motor 23. Be-
tween the motor and the head 11, the plat-
form supports the bearing brackets 24” and
24 which journal a shaft 25 carrying at one
end a gear 26 which meshes with the pinion

'~27 on the armature shaft of the motor. Be-

tween the bearing brackets the shaft carries
a pinion 28 which meshes with the rack teeth
29 cut in the upper side of the rack bar, so
.that, when the motor operates, the rack bar
will be shifted at reduced speed to cause the
plunger 13 to travel in the gun barrel. To
support the outer end of the shaft 25, an-
other bearing bracket 30’ may be provided.

At its other end the armature shaft of the
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motor carries a brake pulley or drum 30 with -

which brake structure is associated for auto-
matically braking the motor when the supply
current flow is withdrawn therefrom.. Such
brake structure may be electrically controlled
and of the type shown, which is well-known
in the art. Briefly, it comprises the field
frame 81 pivoted at its lower end as indi-
cated at 32 to a base.33, this field frame carry-
ing an energizing winding 34. The arma-
ture 35 is supported on a lever 36 which is
hinged concentric with the pivot axis 82, and
this lever carries the brake shoe 87. A spring
38 tends to separate the armature and the

field frame and swing the lever to apply the ‘

brake shoe to the brake drum.
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An opposed brake shoe 39 is secured to a
lever 40 pivoted at its lower end on the base
33 and having its upper end connected by a
rod 41 with the upper end of the field frame.
The field winding 34 is connected to|receive
current when the motor is connected in cir-
cuit for operation, and the armature is then
attracted against the force of the spring 38,
so that the brake shoes will be released from
the brake drum. Upon cessation of current
flow through the winding the armature will
be released and the spring will tend to sepa-
rate the armature and field frame, and the
movement of the field frame is communicated
to the rod 41 through the lever 40, the result
being that the brake shoes will then be ap-
plied to the brake drum to brake the motor.

‘T also preferably provide a limit switch
structure 42 for controlling the motor ¢ircuit
to stop the motor when it reaches the inner
end of its stroke in the head 11 and also when
it reaches the outer end of its stroke in the
barrel section 10. Such limit switch of itself
forms no part of my invention. It may be of
a well-known construction, as for exaniple,
the Cutler-Hammer type, comprising circuit
controlling switch mechanism operated from

_a screw shaft 43 which, in this case, termi-

30

35

40

.‘5

50

65

60

65

nates in a pinion 44 which meshes with a gear
45 on the end of the shaft 25 which is driven
by the motor. The connection is such that
the limit switch will be driven when the
motor is operated and will control the motor
circuit to stop the motor automatically when
the plunger reaches the set limits of its travel
in the gun barrel. ,

" The gun may be supported in various ways
to be moved into operative position relative
to the furnace tapping outlet. It may be
provided with a hanger 46 by means of which
it may be suspended from a crane. The head
part 11 is provided with a hopper 47 through
which a charge of clay may Ee loaded into
the gun barrel. o

Normally, the piston or plunger is at the
inner end of its travel adjacent to the end wall
16 of the head and behind the feed hopper 47.
A charge of clay is then fed into the barrel

in advance of the plunger and, after the gun-
has been properly positioned in front of the

tapping hole to be plugged, the motor is

started and the charge of clay is ejected there-

from through the nozzle 12 and -into the tap

hole.

Just before the plunger reaches the nozzle
section of the barrel, the limit switch will
become effective to shut off the current from

the motor and the brakes then become effec--

tive to immediately stop the motor.

In Figure 4, I have shown more or less
conventionally a circuit diagram_ for con-
trolling the general operation of the motor.
Current is supplied from a suitable supply
source (not shown) through the mains 48
and 49. T have shown a series motor and

s
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some suitable means for reversing the direc-
tion of rotation of the motor, as for exam-
ple, an ordinary reversing knife switch 50.
The mains 48 and 49 connect with the inner
contacts of the switch, the main 48 serially
including the motor field"winding 51 and the
energizing winding 34 of the electric brake.
The inner contacts of the switch are con-
nected with the armature of the motor, so
that, as the switch is set from one position
to the other in the well-known manner the
current flow through the armature will be
reversed to thus reverse the direction of rota-
tion of the motor.

For starting the motor and controlling the
speed thereof a suitable rheostat 52 is in-
cluded in the supply circuit and located pref-
erably on the motor supporting platform.
For controlling the motor from a distance,
a similar rheostat structure 53 may. be pro-
vided. The limit switch structure 42 will be
connected to cooperate in -the well-known
manner with the general motor circuit and
controlling means so that the motor will be
automatically stopped when the plunger
reaches the sét limits of travel in the gun
barrel.

It is to be understood, of course, that the
circuit shown is conventional and diagram-
matic to illustrate only the general operation
of the motor and control, and that in prac-
tice more elaborate eircuit arrangement and
controlling apparatus will be used.

It is evident that instead of using a single
cylinder large enough to accommodate suffi-

cient clay to permit the stopping of a tap-

ping hole of a blast furnace in one opera-
tion without withdrawing the clay piston
in order to permit the reloading or adding of
additional clay to what is already in the cyl-
inder, two or more cylinders may be used
connected with a common nozzle and with
plungers individually controlled by electrical
driving mechanism either one at a time or to-
gether at the same time.

Other changes and modifications, both in
structure and operation, are also possible
without departing from the scope and princi-
ples of the invention, and I, therefore, do not
desire to be limited except as specified in the
appended claims. '

I claim as follows:

1. In a clay gun, the combination of a
barrel, a plunger reciprocable within said
barrel to eject material therefrom, an elec-

tric motor, a driving train between said mo-

tor .and plunger, a circuit for said motor,
mearis local to said gun for controlling said
circuit, and means remote from said gun for
controlling said circuit.

2. In a device of the class described, the
combination of a barrel, a plunger recipro-
cable therein for ejecting material, there-
from, an electric motor,. a circuit for said
motor, a driving train between said motor
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and fplung'er, rheostat means local to said
gun for controlling the motor circuit, remote
rheostat means for controlling said circuit,
and a limit switch driven by-said motor for
automatically . controlling said circuit to

. cause stopping of the motor when said
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plunger reaches the end of its s!roke in said
barrel. - .

3. In a clay gun, the combination of a bar-
rel, a plunger reciprocable therein for dis-
chargigg material therefrom, an electric
motor, a driving train between said motor
and plunger, manually operable means for
controlling the circuit of said motor, and a
limit switch driven by said motor for auto-
matically controlling said circuit to stop the
operation of said motor when said plunger
reaches the ends of its strokes in said barrel.

4. In a device of the class described, the
combination of a barrel structure having a
discharge nozzle and an inlet for material, a
plunger reciprocable within said barrel for
discharging material = therefrom through
said nozzle, an electric motor, a driving train
between said motor and plunger, a circuit
for said motor, and switch mechanism oper-
ated by said motor in timed relation there-

ing material through said outlet, an electric

3.

motor, a driving train between said motor :

and plunger, a circuit for said motor, and
switch mechanism automatically operable

for controlling said circuit so as to effect
operation of said motor to enable predeter-
mined distances of travel of said plunger in
said barrel. ‘
In testimony whereof I have hereunto
subscribed my name at Gary, Lake County,

Indiana. : .
AUGUST F. GIESE, Jz.

with for controlling the length of stroke of

said plunger..

5. In a clay gun of the class described, a
barrel adapted to receive a charge of clay, a
plunger reciprocable in the barrel for eject-
ing clay therefrom, and means for recipro-
cating said plunger including a rack extend-
ing into said barrel and connected to said
plunger, a gear element meshing with said
rack and driving means for actuating said

" element to reciprocate said rack.
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~6. In a clay gun of the class described, a
barrel adapted to receive a charge of clay, a
plunger reciprocable in the barrel for eject-
ing clay therefrom, and means for recipro-

(1)
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cating said plunger including a rack extend-

ing into said barrel and connected to said
plunger, a gear element meshing with said
rack, driving means for actuating said ele-
ment to reciprocate said rack, said driving
means includli)ng‘ reduction gearing for cauns-
ing a slow but powerfyl reciprocating move-
ment to be imparted to said rack and plung-
er, and means for guiding said rack in its
aforesaid movement. ‘ '

7. In a clay gun of the class described, a

barrel, a plunger reciprocable within said -

barrel for discharging material therefrom,
an electric motor, a griving train between
said motor and plunger, a circuit for said
motor, and a limit switch driven by said
motor for automatically controlling said cir-
cuit to stop the operation of the motor when
the plunger reaches predetermined positions
within said barrel.

8. In a clay gun of the class described, a -
‘barrel having a discharge outlet, a- plunger

reciprocable within said barrel for discharg- -
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