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Patented Apr. 5, 1932 

UNITED STATES 

1852,561 

PATENT OFFICE 
AUGUST F. GIESE, JB, O GARY, INDIANA . . 

MUD GUN CARRAGE 

Application filed December 11, 1930. Serial No. 501,493. 
My invention relates to mud guns and par ticularly to an improved supporting car 

riage therefor for carrying it bodily into po 
sition in front of a furnace, and improved 5 means for positively and accurately guiding 
and moving the gun on the carriage into 
proper clay ejecting position relative to the 
furnace tapping hole. ... . 
An important object of the invention is to 

10 provide a comparatively light, compact but 
rigid carriage structure providing runways 
or channels for receiving rollers on the mud 
gun to be controlled. 
Another important object is to arrange the 

15 runways or channels so that the gun will nor 
mally be in horizontal position away from 
the furnace and above the runner trough, 
and when the gun is shifted towards the fur 
nace, it will first be abruptly deflected down 

20 wardly at its front end to the proper angle 
for discharge and will then be moved in a 
straight line at such angle or inclination to 
enter the tapping hole, and so that when the 
gun is withdrawn, it will move in a straight 

2 line and will not break down the clay roof of 
the tapping hole. W 
A further object is to rigidly support the 

front end of the gun carriage on the furnace 
wall so as to relieve the carriage support of 

80 considerable load while the gun is being 
shifted on the carriage into or out of dis 
charging position. 
The above specified and other features of 

my invention are incorporated in the struc 
ture disclosed on the drawings, in which 
drawings: 

Figure 1 is a side elevation of the gun, and 
gun carriage and support therefor, parts be 
ingbroken away and the furnace being shown 
in-section; 

Figure 2 is a plan view to a reduced scale; 
Figure 3 is an enlarged view on plane 

III-III of Figure 1; 
Figure4 is a side elevation showing a modi fied carriage arrangement and gun propul 

SIon; 
Figure 5 is an enlarged plan view of part 

of the gun carriage of Figure 4 and the gun 
propulsion means associated therewith. ' ' I have shown the gun structure associated 

AO 

filling hopper 15. A 

with a furnace F having the usual tapping 
hole 10 in front of which extends the run 
ner trough 11 for receiving the dischargemol 
ten metal, the tapping hole and the running 
trough being below the level of a supporting 55 
floor 12 on which the gun carriage structure 
is mounted and operated. 
The mud gun G may be of any of the well. 

known and existing types driven by steam, 
electricity, or otherwise. The structure may be like that disclosed in my copending appli 
cation, Serial No. 435,435 filed March 2nd, 
1980 or in my copending application Serial 
No. 450,373, filed May 17th, 1930. Briefly, 
the gun structure as shown in Fig.1 com. 65 
SE the barrel or cylinder 13 having the 
ischarge nozzle 14 and provided with a clay 

piston 16 within the 
cylinder has a gear rack 16 extending out 
wardly therefrom through the cylinder head 70 
17, and a gear 18 driven E. a motor Mis con 
nected through reduction gearing 19 with the 
gear rack or screw shaft 16. 
The gun is supported in a carriage struc 

ture C which is suspended on a boom 20 at 75 
s the outer end thereof. At its inner end the 

boom is secured to a vertical shaft or mast 
21 which at its lower end is journalled for 
rotation in a bearing 22 supported on the 
floor 12, the shaft being held in upright po 
sition by suitable bracket structures 23 se 
cured to and extending from an adjacent fur 
nace column 24. At its upper end, the shaft 
carries a cable sheave 25 for a cable 26 ex 
tending from a sheave 27 driven by an elec 
tric motor 28 supported at a distance away 
from the furnace. To properly reduce the 
speed, a suitable reduction gearing train 29 
is interposed between the motor and the 
sheave 27 and preferably a slip coupling 30 is 
introduced between the motor and the gear 
ing. Upon operation of the motor 28, the 

83 
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shaft 21 will be slowly rotated to swing the 
carriage and gun thereon away from or to 
wards the furnace. 
The carriage structure C is preferably of 

skeleton form to secure lightness and may be 
built up from metallic stock bars to secure 
strength and rigidity. The frame shown 
comprises the rear upper arms 31-31 of 
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angle bars which are secured at their upper 
g to the boom 20 and which incline down 

wardly and are connected at their outer ends 
by a cross element 32 also of angle bar and 
which may be integral with the arms, this 
element 32 being deflected downwardly to re 
ceive the outer end of the gun when in its 
normal retracted position. 
The front end of the frame comprises the 

upper side bars 33 and 33 cross connected 
by braces 34 and secured at their inner ends 
to the boom 20. At their outer ends the arms 
33 and 33' are secured to a front wall or dash 
board 35 which may be of sheet metal. 
Below the arms 31 and 31' are the guide 

ways or channels 36 and 36 secured at their 
outer ends to the frame section 32 and at 
their inner ends being supported by hanger. 
bars 37 secured to the arms 31-31. Below 
the arms 33-33' are the opposite and paral 
lel guideways or channels 38 and 38' which 
are secured at their outer ends to the dash 
board 35 and at their inner ends are secured 
to vertical or hanger bars 39 extending down 
wardly from the arms 33-33'. 
The opposite parallel channels 36-36 re 

ceive respectively the supporting elements 40 
and 40' on opposite sides of the gun G.; and 
as shown these elements may be in the form 
of rollers. The guideways 38 and 38 receive 
the supporting elements in the form of roll 
ers 41 and 41' at the sides of the vertical 
wall 42 on the gun barrel. The gun structure 
is thus supported to roll on the carriage and 
the rollers may have ball bearings in order 
to reduce frictional resistance. 
The guideways or channels 36-36 have 

the horizontal outer sections a and the down 
wardly and forwardly inclined sections b. 

o The inner ends e of the channels 38-38 
incline comparatively gradually downward 
ly and forwardly and may be parallel with 
the sections b of the channels 36-36. The 
outer sections d of the channels 38-38 are 
shown as having the same inclination as the 
sections a and b and are therefore parallel 
therewith, and the sections a and d are con 
nected by comparatively abruptly inclined 
sections e for quickly bringing the level of 
the rollers 41-41 from that of the sections 
d to that of the sections e. 

65 

Normally, the gun is in its outer position 
with the rollers 40-40' at the outer ends of 
the channels 36-36 and the rollers 41-41 
at the outer ends of the upper inclined sec 
tions a of the channels 38-38', the gun being 
then preferably in horizontal alignment. 
When the gun is swung with the carriage to 
be brought into position above the runner 
trough 11 and the gun is then moved to 
wards the furnace, the rollers 40-40' will 
travel in a horizontal line and the front roll 
ers 41-41' will travel through the inclined 
sections a so that the front end of the gun is 
given a slight inclination. When the rollers 
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41-41 reach the abrupt inclined sections e 
the gun is rapidly tilted down to project its 
nozzle into the trough 11, the gun during 
these movements swinging around the axis 
of the outer rollers 40-40'. When the front 
rollers 41-41 enter the inclined outer chan 
nel sections d the rollers 40-40' will enter 
the inclined sections b and then the gun will 
move axially in a straight line to project its 
nozzle into the tapping hole 10. When the 
gun is withdrawn it Will first travel axially 
in a straight line to withdraw its nozzle from 
the tapping hole and as the rollers travel 
along the sections, e, c, and a, the gun will 
be swung upwardly into its normal horizon 
tal outer position. To strengthen the guide 
ways or channels and make them more rigid, 
the ends of the sections b and the adjacent 

O 
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ends of the sections d may be connected by . 
brace members 43 which may also be secured 
to the lower ends of the hanger bars 39. 

Referring to Figures 1 and 3, I have shown 
an efficient means for propelling the gun on 
the carriage to move it into or out of clay 
discharging position. A bracket structure 
44 secured at its lower ends to the outer end 
of the gun structure extends upwardly and 
pivotally receives the otiter end of a screw 
rod 45 which is held against rotation by its 
connection with the bracketstructure 44. This 
screw rod passes through the threaded hub of 
a worm wheel 46 within a housing 47 which is 
mounted on a U-shaped cradle frame 48. A 
horizontal drive shaft 49 driven by a motor 
50 and preferably including a slip coupling 
49' extends through and is journalled in the 
housing 47 and carries a worm 51 meshing 
with the worm wheel 46. When the motor 
is, operating the worm wheel will be rotated 
and, by its threaded engagement with the 
screw rod 45, this rod will be shifted axially 
to cause corresponding propulsion movement 
syf the gun structure on the carriage C. To 
permit the rod 45 to assume various angles 
in vertical direction as the gun is propelled, 
the cradle frame 48 is trunnioned by means 
of pins 52 engaging in side brackets 53 se 
cured on top of the boom 20. Thus, when 
the motor is operated, the gun may be power 
fully propelled along the carriage to assume 
its desired position relative to the furnace and 
the tapping hole 10 thereof. In operating 
the device, it is first swung to one side of 
the runner trough 11 (dotted lines in Fig 
ure 2) by means of the motor 28 and the 
cable 26. In this position, the gun barrel 
is filled with clay and then the motor 28 is 
again operated to swing the carriage to bring 
the gun into position above the trough 11 as 
shown in full line in Figures 1 and 2. The 
motor 50 is now operated to propel the gun 
forwardly to bring its nozzle into the tapping 
hole 10, and then the motor M is operated to 
shift the piston through the gun barrel to ef 
fect discharge of the clay from the gun nozzle 
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into the tapping hole. It will be noted that 
the extensions. 54 from the front ends of the 
channel sections d form abutments for engag 
ing on a ledge 55 on the furnace above the 
tapping hole so that the carriage will be sup 
ported and a great part of its load relieved 
therefrom while the gun is in dischargingpo 
sition. The dashboard 35 may be continued 
around these abutments, and below the abut 
ments to form an apron 56, which apron will 
overhang the tapping hole ledge 55 to assist 
the dash board in protecting the gun and 
workmen from the flames and hot iron parti 
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E. which may spurt out from the tapping 
Oe 

The carriage structure is locked in its gun 
discharging position by means of a latch hook 
57 engaging with a hooked latch lug 58 se 
cured to the furnace wall. After a clay-dis 
charging operation the latch may be readily 
withdrawn from a remote point and then 
the motor 50 is operated to bring the gun 
back to its normal horizontal position on the 
carriage, and then the motor 28 is operated 
to swing the carriage back for receiving an 
other clharge. Before re-filling, the motor 
M is operated to draw back the gun piston 
or plunger. 

In Figures 4 and 5, I have shown a some 
what modified arrangement in which the sup 
porting carriage framework is entirely above 
the gun so that the gun may be more readily 
accessible for charging or other purposes. 
The carriage comprises the side wall struc 
tures 59 and 59' secured to and depending 
from the boom 60 which, in this case, is se 
cured to a vertical shaft 61 which is jour 
nalled in a pedestal structure 62 mounted on 
the floor 12. The shaft at its upper end 
has the sheave 25 rotated through a cable 26 
by the operation of the motor 28 in a manner 
the same as that, explained in connection with 
the structure of Figures 1 to 3. At their 
outer ends the walls 59 and 59' of the car 
riage structure have the downwardly and 
outwardly inclined outer end guide ways or 
slots 62 and the inwardly and downwardly 
inclined inner guide slots 63 in which slots 
travel the rollers 64 at the ends of a shaft 65 
supported in the upper ends of the brackets 
66 extending upwardly from the outer end 
of the gun structure G. At the inner or front 
end of the carriage structure, the walls 59 
and 59' have the inner downwardlv and for 

from the gun structure G. 
60 

65 

wardly inclined guide slots 67 and the outer 
less inclined slots 68, these slots receiving 
the rollers 69 at the ends of the shaft 70 sup 
ported in brackets 71 extending upwardly 

The inclinations 
of the slots 62 and 67 are such that when the 
gun is moved forwardly towards discharg 
ing position, it will be given a rapid tilt 
downwardly to carry its nozzle into the 
trough 11, and when the rollers reach the 
parallel slots 63 and 68 the gun will be moved 

axially in a straight line to project its noz 
3 

zle into the tapping hole 10 of the furnace, 
substantially all in the same manner as with 
the arrangement of Figures to 3. An exten 
sion 2 from the carriage structure supports 
a latching or coupling member 73 for engag 
ing a companion coupling member 74 on the 
furnace, so that the carriage will be locked 
when the gun is being propelled thereon to its discharging position. 
In the arrangement of Figures 4 and 5, a 

screw rod 75 engages the front roller shaft 
70 of the carriage and extends rearwardly 
through a threaded sleeve 77 journalled with 
in a housing 78 between the carriage guide 
walls 59 and 59'. On a shelf or platform 
79 supported from the boom 60 is an electric 
motor 80 whose shaft 81 extends into the 

s 

housing 78 where it supports a pinion 82 
which meshes with a gear 83 secured to the 
threaded sleeve 77. A bearing structure 84 
on the guide wall 59' journals the outer end 
of the motor shaft, and between this bearing 
and the 
housing 78 is journalled on to rotate relative 
to the shaft. The opposite end of the hous 
ing 78 has a trunnion pin 85 extending there 
from into a bearing 86 on the guide wall 59 
so that the housing may rotate to follow the 
variations in angularity of the screw shaft 
75 as the gun is propelled along the carriage 
structure by the axial movement of the screw 
rod by the rotation of the sleeve 77. 
A slip coupling 87 is preferably interposed 

between the motor 80 and the pinion 82 to 
prevent injury to the parts in case the motor 
is not stopped when the gun supporting 
rollers reach the ends of their guide siots. 
I thus produce a light, compact, but strong 

carriage structure affording positive guiding 
means for rollers on the gun structure so 
that the gun structure may be quickly moved 
in the shortest time from its horizontal posi 
tion down to its final movement in a straight 
line into the tapping hole, or in a straight line 
out of the tapping hole to prevent breaking 
down of the clay roof of the tapping passage 
defined by the gun nozzle. The various move 
ments of the carriage and of the gun sup 
ported thereon are performed powerfully, 
positively and safely, and injury to the vari 
ous parts is prevented by the slip couplings 
introduced in the motor driving trains. 
Although I have shown practical and effi 

cient embodiments of the various features 
of my invention, I do not desire to be lim 
ited to the details shown, as modifications 
and changes may be made in the construction, 
arrangement, and operation without depart 
ing from the scope and spirit of the inven 
tion as outlined in the appended claims. . 

I claim as follows: 
1. The combination with a mud gun hav 

ing front and rear supporting elements, of a 
supporting carriage therefor having guide 

pinion 82 the adjacent end of the 
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4. 

ways receiving said supporting elements, 
said guideways being directioned to support 
said gun normally in horizontal position and 
to guide said gun when shifted forwardly to 
first deflect its nozzle and abruptly down 
wardly and then to shift the gun axially in 
a straight line into discharging position. 

ing front and rear guide rollers at its sides, 
of a carriage having guideways for receiv 
ing said rollers, said guideways being direc 
tioned to guide said gun for abrupt down 
ward swing and then for axial shift. along 
a straight line into discharging position. 

3. The combination with a midgun hav 
ing front and rear supporting elements at 
its sides, of a supporting carriage therefor 
having front and rear guideways for receiv 
ing said supporting elements, said elements 
normally engaging in the outer ends of said 
guideways to support said gun in substan 
tially horizontal position, said front guide 
ways having intermediate abruptly down 
wardly inclined sections which when engaged 
by said front supporting elements will cause 
quick downward swing of said gun into dis 
charging alignment, and said front and rear 
guideways having end sections which when 
engaged by said supporting elements will 
cause said gun to be shifted axially in a 
straight line into discharging position. 

4. The combination with a mud gun hav 
ing front and rear supporting rollers at its 
opposite sides, of a supporting carriage for 
the gun having guideways for said respec 
tive rollers, said guideways being aligned to 
normally support the gun in a normal upper 
position, and said guideways being deflected 
to cause first abrupt downward swing of said 
gun into inclined position and then axial 
shift of the gun while in such inclined posi 
tion to bring it into discharging position. 

5. The combination, with a mud gun hav 
ing front and rear stupporting rollers on op 
posite sides thereof, of a supporting carriage 
for the gun having front and rear guide chan 
nels at its sides for said front and rear rollers 
respectively, said front guide channels being 
deflected to cause first abrupt downward 
swing of the gun into inclined position and 
then axial shift of the gun while thus in 

55 

60 

clined to bring it into discharging position. 
6. In apparatus for closing furnace tap 

ping holes, the combination of a vertical ro 
tatable shaft, a boom extending from said 
shaft to swing horizontally when said shaft 
is turned, a carriage suspended from said 
boom, a mud gun shiftable on said carriage, 
means controllable from a distance for ro 
tating said shaft to swing said boom to carry 
said carriage into operative position relative 
to the furnace, and means mounted on said 
boom for controlling the shifting of said 
gun on said carriage into or out of discharg 
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E. position relative to the furnace tapping 
ole. . . . . . . 

7. Apparatus for closing furnace tap 
ping holes, comprising a vertical shaft, a 
boom extending from said shaft to swing 
horizontally when said shaft is turned, a 
carriage suspended from said boom, a mud 

2. The combination with a mud gun hav gun shiftable on said carriage, and means 
mounted on said boom and connected with 
said gun to control the shifting of said gun 
on said carriage into or out of discharging 
position relative to a tapping hole. 

8. Apparatus for closing furnace tapping 
holes comprising a vertical shaft, a boom ex 
tending from said shaft to swing horizontal 
ly when said shaft is turned, a carriage sup 
ported from said boom, a mud gun shiftable 
on said carriage, means for turning said shaft 
to swing the boom to bring the carriage into 
operating position, a motor mounted on said 
boom, and a driving connection between said 
motor and said gun for controlling the shift 
ing of said gun on said carriage into or out 
of discharging position. - 

9. Apparatus for closing furnace tapping 
holes comprising a support adapted to swing 
horizontally, a carriage suspended from said 
support, a clay gun shiftable on said car 
riage, means for swinging said support to 
bring the carriage, and gun into operating 
position, a motor supported by said carriage 
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support, a screw rod extending from said 
gun, and a driving connection between said 
motor and screw rod for controlling the shift 
ing of said gun on said carriage into or out 
of clay discharging position. 

10. Apparatus for closing furnace tapping 
holes comprising a vertical shaft, a beam se 
cured to and extending laterally from said 
shaft to swing horizontally when said shaft 
is rotated, a carriage suspended from said 
baam, a mud gun shiftable on said carriage, 
means controllable from a distance for ro 
tating said shaft to cause said beam to swing 
said carriage into operating position, a motor 
supported by said beam, a screw rod ex 
tending from said gun, a driving train be 
tween said motor and said screw rod for con 
trolling the shifting of said gun on said car 
riage into or out of discharging position, 
said driving train including a worm driven 
by said motor and a worm wheel receiving 
said screw rod. 

11. The combination with a furnace hav 
ing a tapping hole, of a supporting carriage, 
a mud gun shiftable on said carriage into or 
out of discharging position, a support for 
said carriage operable to move said carriage 
bodily into or out of operating position rela 
tive to said furnace, locking means for lock 
ing said carriage to the furnace in operating 
position, a supporting ledge on said furnace, 
and a projection on said carriage for engag 
ing said abutment to support said carriage 
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independently of said locking means when 
said carriage is in operating position. 

12. In apparatus for closing a furnace tap 
ping hole, the combination of a supporting 
structure and means for moving it bodily 
toward a furnace tapping hole, said support 
ing structure having guideways, a mudgun 
suspended from said guideway to be shifted 
thereon, and means carried wholly by said 
supporting structure for shifting said gun, 
said guideways being directioned to guide 
said gun when shifted for a discharge oper 
ation to cause it first to be deflected down 
wardly to bring its discharge end into posi 

stion in front of the tapping hole and then to 
cause it to move axially in a straight line to 
bring its discharging end into discharging 
position in said hole. 

13. Apparatus for closing furnace tapping 
20 holes comprising a supporting structure, a 

clay gun structure shiftable on said support 
ing structure, a motor supported on one of 
said structures, a screw rod extending from 
the other structure, and a driving connec 

25 tion between said motor and screw rod for 
controlling the shifting of said gun structure 
on said supporting structure into or out of clay discharging position. 

14. The combination with a furnace hav 
30 ing a tapping hole, of a supporting carriage, 

a mud gun shiftable on said carriage, a sup 
port for said carriage operable to move said 
carriage bodily into or out of operating posi 
tion relative to said furnace, a supporting 

35 ledge on said furnace directly above said tap 
ping hole, and a projection on said carriage 
for engaging said abutment when said car 
riage is moved to operating position whereby 
said carriage will be held against depression 

40 when said gun is shifted thereon into dis charging position. 
In testimony whereof I have hereunto 

subscribed my name at Gary, Lake County, 
Indiana. . . 

45 AUGUST F. GIESE, Jr. 
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