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My invention relates to clay gun struc 
tures which are employed in connection with 
blast furnaces for plugging up the tapping 
holes to shut off the flow of molten metal and 
slag therefrom. The invention concerns 
particularly that type of gun structure in 
which the clay discharging gun is supported 
on a carriage which is adapted to be swung 
to carry the gun away from the furnace 
tapping holes so that it may be readily 
charged with clay, and to then swing the 
gun into position in front of the tapping 
holes to be thereafter shifted to carry its 
nozzle into the tapping hole and to then be 

5 operated to discharge its load of clay into 
the hole. 
An important object of the invention is 

to provide a compact carriage structure Se 
cured to and suspended from the end of a 
boom which is supported for swinging move 
ment, and the suspension of the gun from 
the carriage structure by means of rollers 
thereon engaging in guideways or rails on 
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the carriage structure, with the guideways 
5 or rails so designed that the gun may first 
be dipped down into an inclined position 
and then shifted axially to carry its nozzle 
into the blast furnace tapping hole. 
A further object of the invention is to 

provide fluid pressure operating means for 
swinging the carriage, and fluid pressure 
operated means for shifting the gun on the carriage. 
Another object is to provide improved 

locking means for locking the carriage rela 
tive to the furnace after the carriage has 
been swung to position the gun for projec 
tion into the tapping hole. 

It is a still further object of this inventio 
to provide locking means, preferably auto 
matically controlled, for locking the gunbar 
rel directly relative to the furnace after it 
has been projected into the tapping hole so 
that the carriage and the gun barrel will be 
rigidly held in place against the back pres 
sure from the furnace during discharge of 
clay from the gun into the tapping hole. 
The above enumerated and other features 

of the invention are incorporated in the 

Serial No. 525,443. 

structure shown on the drawings, in which drawings 
Figure 1 is a side elevation of the gun 

structure with part of the furnace to which 
it is applied shown in vertical cross section; 

Figure 2 is an enlarged plan view of the 
structure shown in Figure 1; 

Figure 3 is an enlarged section on plane 
III-III of Figure 2: 

Figure 4 is a plan view, partly in section, 
of the gun barrel locking mechanism; and 

Figure 5 is a more or less diagrammatic 
view showing a modified arrangement for 
Swinging the carriage supporting boom. 
I have shown the gun structure associated 

with a furnace F having the usual tapping 
hole 10 in front of which extends the runner 
trough 11 for receiving the discharged molt 
en metal, the tapping hole and the running 
trough being below the level of a supporting 
floor 12 on which the gun structure is 
mounted and operated. 
The clay discharge drive for the gun G 

may be by steam, electricity, or otherwise. 
The structure shown is more or less like that 
of the gun disclosed in my copending appli 
cation, Serial No. 450,373, filed May 7, 1930. 
Briefly, the structure shown comprises the 
barrel or cylinder 13 having the discharge 
nozzle 14 and provided with one or more 
clay filling hoppers 15. The gun piston 
(not shown) may be connected to a gear rack 
or Screw shaft (not shown) operated by a 
suitable motor 16 and a reduction gearing train 17. 
The gun is supported by the carriage 

structure C which is suspended from the 
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end of the boom 18 projecting from the ver 
tical frame 19 rotatably mounted on a base 
20 concentric with a vertical stationary shaft 21. 
The carriage frame is U-shaped in plan 

view (Fig. 2) and comprises the parallel side 
walls 22 and 23 joined at the front by a yoke 
wall 24. The side walls are rigidly secured 
to the boom to thus support the carriage 
frame, and a bracket structure 25 extending 
from the gun G is secured to the side walls 
to suspend the gun below the carriage frame. 
The outer end of the bracket 25 has arms 26 
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and 27 extending upwardly therefrom and re 
ceiving a shaft 28 having at its ends rollers 
29 and 29' engaging respectively in the guide 
ways 30 and 30 in the outer ends of the walls 
22 and 23 of the carriage frame. At the inner 
end of the gun supporting bracket 25 are the 
arms 31 and 32 receiving the shaft 33 which 
at its outer ends has the rollers 34 and 34' 
engaging respectively in the guideways 35 
and 35’ in the walls 22 and 23 along the front 
part of the carriage structure. 
The front ends of the guideways 30 and 35 

incline downwardly and are at the same angle 
relative to the horizontal. The rear ends of 
the guideways or channels 35 and 35 incline 
upwardly and the rear ends of the channels 
30 and 30' curve gradually downwardly. 
Normally the rollers will be at the outer 
ends of the guideways so that the gun will 
be substantially horizontal. Upon move 
ment of the gun on the carriage towards the 
furnace it will first be dipped rapidly down 
wardly and then will be shifted axially to 
ward the tapping hole to project its discharge. 
nozzle into the hole, the gun being then in 
position for the ejection of the clay therefrom 
to plug the tapping hole. 
On the drawings the gun is shown in dis 

charging position and after a discharging 
operation the gun is first shifted back to nor 
mal position on the carriage and then the 
boom is swung around substantially 180-de 
grees to bring the gun into position over the 
floor so that a fresh charge of clay may be 
loaded therein. I preferably provide pneu 
matic means for controlling the Swinging 
movement of the boom, and also for shift 
ing the gun on the carriage. The means 
shown for shifting the gun on the carriage 
comprises a fluid cylinder 36 from whose pis 
ton 37 the piston rod 38 extends outwardly 
through the cylinder head to be connected 
to the shaft 28 by means of a suitable clamp 
39. At its inner end the cylinder has the lugs 
40 extending therefrom which receive a piv 
ot, pin 42 carried by the bracket 43 secured on 
the yoke 24 of the carriage frame. Pipes 44 
and 45 communicating with the outer and 
inner ends respectively of the cylinder are 
connected with a suitable source of fluid un 
der pressure (not shown). Such source may 
be a compressed air reservoir (not shown) 
and the flow of the fluid may be controlled by 
means of suitable valve mechanism (not 
shown). Referring to Figure 1, when fluid 
under pressure is admitted through the pipe 
45 the piston will be forced outwardly in 
the cylinder and by the connection of its pis 
ton rod with the roller supporting shaft on 
the gun supporting bracket 25, the gun will 
be shifted outwardly to its normal position. 
Upon admission of fluid under pressure 
through the pipe 44 the piston will travel in 
the opposite direction and the gun will be 
shifted down into the discharging position 
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and if the pressure is then maintained the 
gun will be held in this position. The piv 
otal connection of the cylinder with the car 
riage frame permits swing of the cylinder 
during the shifting of the gun on the car 
riage. 
As shown in Figures 1 and 2, the means for 

controlling the swing of the boom comprises 
a fluid pressure cylinder 46 secured in posi 
tion on top of the boom. The piston rod 47 
extending from the piston 48 carries at its 
outer end a rack bar 49 whose teeth mesh 
with a gear wheel 50 which is rigidly secured 
to the upper end of the shaft 21. Upon re 
ciprocation of the piston and the rack bar, 
the gear will form a stationary track for the 
rack bar and the boom will be swung. A 
guide bracket 51 extending from the boom 
will guide the rack bar and hold it in mesh 
with the gear. 
The cylinder 46 communicates at its ends 

with pipes 52 and 53 connected with the 
source of fluid under pressure. Referring to 
Figure 2, if fluid under pressure is admitted 
thru the pipe 53 the piston will be forced 
toward the opposite end of the cylinder and 
the cooperation of the rack bar with the gear 
will cause the boom to swing in clockwise di 
rection to carry the suspended gun and car 
riage away from the furnace tapping hole. 
If fluid under pressure is admitted through 
the pipe 52 the piston will be forced to the 
opposite direction and the boom will be swung 
to align the gun with the tapping hole and if 
the pressure is then maintained the boom 
and carriage will be held in such position. 
Figure 5 shows a modified arrangement for 

swinging the boom. A sheave 54 is secured 
on top of the boom supporting body 19 con 
centric with the swing axis and a cable 55 
extend around the sheave. Secured to the 
cable is a piston 55 traveling in a cylinder 56 
whose ends are adapted for connection with 
the source of fluid under pressure through 
pipes 57 and 58. The cable travels around 
an idler sheave 59 and the cylinder structure 
may be supported at a point remote from the 
furnace. Upon admission of fluid into either 
end of the cylinder the piston will be forced 
through the cylinder and the cable will travel 
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and cause rotation of the sheave 54 and of the 
body 19 so that the boom is swung to position 
the gun carriage where desired. 

It is very important that the gun be rigid 
ly held in discharging position while the clay 
is discharged therefrom under heavy pressure 
against the counter pressure of the furnace. 
I, therefore not only provide means for rigid 
ly locking the carriage relative to the furnace 
but also means for locking the gun barrel 
itself relative to the furnace. The means 
shown for locking the carriage comprises two 
spaced apart brackets 60 and 61 secured to and 
extending outwardy from the furnace wall 
and having their vertical outer wall sections 
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connected by inner and outer plates 62 and 
63 to form a vertical channel or groove 64 
for receiving the inner leg 65 of a U-shaped 
lock bolt 66. A bracket 67 is secured to and 
extends forwardly from the gun carriage 
frame and has the vertical passage 68through 
which the leg 69 of the lock bolt may extend 
behind the front wall 70 of the bracket. A 
cable 71 is secured to the bolt and extends to 
a point remote from the furnace so that it 
may be pulled to raise the bolt to release its 
shorter leg 69 from the gun carriage bracket 
67, the other leg 65 of the bolt being longer 
so that it will remain in its channel 64 to 
guide the bolt into the channel 68 when it is 
again desired to lock the carriage to the fur 
nace. This locking means securely holds the 
carriage after it has been swung to bring the 
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gun into position to be shifted towards the 
tapping hole. 
The means for locking the gun barrel in 

charging position comprises a rectangular 
plate or block 72 secured on the ledge 73 of 
the furnace above the tapping hole 10. At 
its outer end the block has the longitudinal 
passageway 74 for receiving the upper end of 
the locking lug 75 extending upwardly from 
the gun barrel adjacent to the nozzle 14. 
This lug may be cast integral with the gun 
barrel or may be a separate piece rigidly se 
cured thereto as by means of bolts 76. When the gun is shifted axially to project its nozzle 
into the tapping hole the lug 75 will enter 
the passageway 74 of the plate 72, the outer 
end of the plate being inclined upwardly as 
shown in Figure 1 to be parallel with the gun 
barrel at this time. 
The upper part of the lug which enters the 

passageway 74 has ratchet teeth 77 and 7 
along its opposite side. The plate 72 has 
openings 78 and 78 in its opposite sides com 
municating with the passageway 74 and in 
these openings are pivoted the pawls 79 and 
79' respectively for cooperating at their in 
ner ends with the ratchet teeth on the lug 75. 
Behind these side openings 78 and 78' the 
plate 72 has vertical projections 80 and 80' 
which journal a cross shaft 81 having secured 
at its opposite ends arms 82,82' which extend 
downwardly along the outer sides of the plate 
72. Links 83 and 83' are pivoted at one end 
to the ends of the arms 82, 82 respectively 
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and at their other ends the links are pivoted 
to the outer ends of the pawls 79 and 79 re 
spectively. Between the bearing extensions 
80, 80 the shaft 80 has a weight arm 84 se 
cured thereto and extending forwardly there 
from and bearing a weight 85. 

60 

This weight 
tends to swing the arm 84 down to cause ro 
tation of the shaft 81 to swing the arms 82. 
82' inwardly so that the links 83, 83' will 
tend to swing the pawls with their inner ends 
in the path of or against the ratchet teath 
on the lug 75. Before the gun is shifted into 
the tapping hole the pawls will extend trans 

3 

versely of the passageway 74 and then when 
the gun is shifted into discharging position 
the lug 75 will enter the passageway and will 
encounter the pawls and will deflect them 
against the pressure of the weight, the weight 
then holding the pawls against the teeth so 
as to prevent retraction of the lug and conse 
quently the gun so that the gun barrel will 
then be rigidly held and locked in discharg 
ing position. The locking operation of the 
gun barrel to the furnace is thus automatical 
ly accomplished. Unlocking may be accom 
plished by pull on the cable 86 which is con 
nected to the outer end of the weight sup 
porting arm 84 and under such pull the shaft 
81 will be rotated to cause outward shift of 
the links 83-83 and retraction of the inner 
ends of the pawls from the ratchet teeth so 
that the gun may then be withdrawn from 
the tapping hole. The cable 86 may be ma 
nipulated at a point remote from the furnace 
and after release of the cable the weight 85 
will again become effective to cause the pawls 
to be extended transversely of the passageway 
74 for the reception of the lug 75 when the 
gun is again shifted into discharging posi 
tion. 
I thus provide a compact and efficient clay 

gun outfit for blast furnaces which can be operated to powerfully and quickly bring the 
gun barrel into alignment with the tapping 
hole and then operated to shift the gun bar 
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rel into discharging position, the manually 
operable means then rigidly locking the car 
riage to the furnace and the automatic means 
rigidly locking the gun barrel itself to the 
furnace, so that the furnace back pressure 
is fully resisted. The pneumatic operating 
means for the boom and the gun are of simple 
construction and can be very economically 
built. By maintaining the pressure in these 
fluid operated devices, they will assist the 
other locking means in holding the carriage 
and the gun rigid during discharge of the 
gun. . . 
As changes in construction, arrangement 

and operation may be made without depart 
ing from the scope and principles of the in 
vention, I do not desire to be limited to the 
exact construction and arrangement shown 
except as defined in the appended claims. 
I claim as follows: 
1. The combination with a blast furnace 

having a tapping hole, of a clay gun having 
a discharge nozzle, means for moving said 
gun into discharging position relative to said 
tapping hole, and locking means between the 
nozzle end of the gun and said furnace adja 
cent to said tapping hole for releasably rigid 
lv locking said gun during discharge of clay 
therefrom. - 

2. The combiantion with a blast furnace 
hasing a tapping hole, of a clay gun having 
a discharge nozzle, means for supporting and 
moving said gun into discharging position 
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relative to said tapping hole, and locking 
means operable automatically to lock the 
nozzle end of said gun to the furnace wall 

10 

5 

adjacent the tapping hole when said gun is 
moved into discharging position to thereby 
hold the gun against recoil during discharg 
ing thereof. 

3. The combination with a blast furnace 
having a tapping hole, of a clay gun having 
a discharge nozzle, means for supporting and 
moving said into discharging position 
relative to said tapping hole, lock mechanism 
provided on said furnace, and a locking lug 
on the nozzle end of said gun adapted to 
enter said lock mechanism on the furnace 
when the gun is moved into discharging posi 
tion and to be thereafter automatically re 
tained by said lock mechanism to prevent re 
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coil of the gun during discharge thereof. 
4. The combination with a blast furnace 

having a tapping hole, of a clay gun, means 
for supporting said gun and for moving it 
into discharging position relative to said 
tapping hole, locking mechanism on said fur 
nace comprising detent pawls, and a detent 
lug on the discharge end of said gun for 
entering into interlocking engagement with 
said detent pawls when said gun is moved into 
discharging position, whereby said gun will 
be locked against recoil during discharge 
thereof. 

5. The combination with a blast furnace, 
of a clay gun, means for supporting said 
gun and for moving it into clay discharging 
position relative to the furnace tapping hole, 
and locking mechanism comprising detent 
pawl and ratchet mechanism for automati cally locking the discharge end of said gun 
to the furnace to prevent recoil thereof dur 
ing the discharging operation. 

6. The combination with a blast furnace, 
of a clay gun, means for moving said clay 
gun toward and away from discharging posi 
tion relative to the furnace tapping hole, a 
locking member on said furnace comprising 
detent pawls, and a ratch lug on the discharge 
end of said gun for interengaging with the 
detent pawls when said gun is moved into 
discharging position whereby said gun is 
automatically locked against recoil move 
ment during discharging thereof, and means 
for releasing said pawls for the removal of 
said gun from the tapping hole. 

7. The combination with a blast furnace 
of a clay gun, a supporting carriage for the 
gun, means for moving the carriage for ap 
plication of the gun to the furnace, means on 
the carriage for shifting said gun into dis 
charging position relative to the furnace 
tapping hole, a bracket on said furnace pro 
viding a locking abutment, a locking abut 
ment on said carriage, and a U-shaped lock 
ing bolt for straddling said abutments to 
rigidly lock said carriage to the furnace while 
the gun is being discharged. 
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8. The combination with a blast furnace 
of a clay gun, a supporting carriage for the 
gun, means for moving said carriage to ali 
said gun relative to the furnace tapping hole, 
means on said carriage for shifting said gun 
into discharging position, a vertical locking 
wall supported from said furnace, a vertical 
locking wall supported from said carriage 
and positioned opposite said furnace lock 
ing wall when the carriage is moved to 
align said gun, and a vertically shift 
able U-shaped locking bolt for straddling 
said locking wall to thereby lock said carriage 
rigidly to the furnace during discharging of 
the gun, one of the legs of said lock bolt being 
longer than the other whereby said bolt is 
guided into locking or unlocking position. 

9. The combination with a blast furnace of 
a clay gun, a supporting carriage for the 
gun, means for moving said carriage to align 
the gun with the furnace tapping hole, means 
on the carriage for causing shift of the gun 
into discharging position, means for locking 
the carriage to the furnace, and means for 
automatically locking the discharge end of 
the gun to the furnace when said gun is in 
discharging position. 

10. In clay gun structure, the combina 
tion of a clay gun, a supporting carriage on 
which said gun is shiftable from a loadingpo 
sition to a discharging position, fluid pres 
sure controlled means for moving said car 
riage, and fluid pressure operated means for 
shifting said gun on said carriage. 

11. In clay gun structure, the combination 
of a clay gun, a supporting carriage for the 
gun on which the gun is supported to be 
shifted into loading or discharging position, 
and a fluid pressure operated means compris 
ing a cylinder mounted on said carriage and 
having a piston connected with said gun for 
shifting said gun on said carriage. 

12. In clay gun structure, the combination 
of a clay gun, a supporting carriage therefor 
having guide rails, a supporting bracket for 
the gun having rollers engaging said rails 
whereby to suspend said gun from said car 
riage, and means for shifting said gun on said 
carriage comprising a cylinder member and 
a piston member, one of said members being 
supported by the carriage and the other 
member being connected to said gun, and 
means for conducting fluid under pressure 
to the cylinder member. 

13. In clay gun structure, the combination 
of a supporting pedestal, a boom journalled 
on said pedestal for lateral swing, a carriage 
supported by said boom, a clay gun shiftable 
on said carriage, a gear secured to the pedes 
tal concentric therewith, fluid pressure opera 
ble mechanism comprising a cylinder having 
a piston and a piston rod extending there 
from, said cylinder being rigidy secured rela 
tive to said boom, and a rack bar connected 
to the piston rod and meshing with said gear i 
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whereby upon relative movement of said rack 
bar and gear said boom will be swung. 

14. In clay gun mechanism, the combina 
tion of a boom structure mounted on a verti 
cal axis for lateral swing, a carriage support 
ed by said boom, a clay gun supported by 
said carriage, a sheave secured to said boom 
structure concentric with its swing axis, a 
cable looped around said sheave, a piston 
secured to said cable, a cylinder for said pis 
ton, and means for supplying fluid under 
pressure to said cylinder for shifting the 
piston therein to cause travel of said cable 
and swing of said boom structure. 

15. In clay gun structure, the combination 
of a clay gun, a supporting carriage for the 
gun on which the gun is shiftable into load 
ing or discharge position, and fluid pressure 
operated means between said gun and car 
riage for shifting said gun on said carriage. 
In testimony whereof I have hereunto sub 

scribed my name at Gary, Lake County, Indi 
ana. 

AUGUSTF. GIESE, Jr. 


