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My invention relates to a magazine gun 
for charging cleaning slugs into condenser 
tubes. 
A purpose of my invention is to provide a 

gun of the character indicated that will be 
inexpensive to manufacture, easy to operate 
and that will well meet the needs of Serv 
ice. ? 

A further purpose is to mount a magazine 
of slugs above the barrel of a charging gun 
member and to charge the slugs from the 
magazine successively into a condenser tube 
by reciprocating the nozzle of a plunger that 
is adapted to admit air pressure back of each 
slug in its forward position and to shut off 
the air during each return stroke. 
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A further purpose is to combine a charging 
plunger with an air inlet valve so that the 
valve is open when the plunger is in its for 
ward position and closed when the plunger 
is retracted. I may operate the control of 
the driving air by either the forward move 
ment of the charging plunger or by a rotary 
movement of the plunger after it has reached 
its forward position. 
A further purpose is to provide for engage 

ment between a charging plunger and a slug 
at near the front end of the slug in order to 
avoid bulging of the slug when it is being 
charged into a tube. 

Further purposes will appear in the specifi 
cation and in the claims. 

I have elected to show a few only of the 
many forms of my invention, selecting forms 
that are convenient and efficient in operation 
and which well illustrate the principles in 
volved. 

Figure 1 is a longitudinal section through 
one form of gun embodying my invention, 
being a section taken from the line 1-1 of 
Figure 4. 
Figure 2 is a fragmentary portion of Fig 

ure 1 but showing a plunger valve in ad 
vanced position, whereas in Figure 1 the 
same valve is shown in retracted position. 

Figure 3 is a side elevation of the structure 
shown in Figure 2 but looking in the oppo 
site direction from that of Figure 2. 

Figure 4 is an end view of Figure 3. 

G-UN FOER, DREVERING SLUGs 

1929. Serial No. 338,012. 
Figure 5 is a section taken upon the line 

5–5 of Figure 4. . . 
iFigures 6 and 7 are longitudinal sections 

to reduced - 
Like numerals refer to like parts in all 

figures. 
Describing in ilustration and not in limi 

tation and referring to the drawings:- 
In the past the cleaning of surface con 

denser tubes by swabbing them out with rub 
ber slugs driven through the tubes by means 
of compressed air has been an operation tak 
ing a very considerable amount of time, and 
labor that is intended to be greatly reduced 
by the present invention. 

It will be understood that in operating 
surface condensers, cooling water flowing 
through the condenser tubes deposits sludge 
or soft scale upon the interiors of the tubes. 
These deposits lessen the efficiency of con 
densation by lessening the effectiveness of 
heat transmission from the steam upon the 
outside of the tubes to the cooling water 
flowing inside the tubes. 

In some conditions the deposits upon the 
inside of the tubes are relatively hard and in 
this event, each slug desirably carries a spring 
at the front, one or more turns of the spring 
upon each travelling slug making a resilient 
engagement around the inside of the tube to 
scrape off the adhering deposit, preferably 
a stream of the driving fluid, usually water, 
if a spring is used, escaping from the rear 
end of the slug to carry away the loosened 
deposit from in front of the moving slug. 
One of the slugs contained in the magazine. 
of Figure 1 is seen to be provided with a 
spring Scraper, attached to the nose, as shown 
in my co-pending application for slugs for 
cleaning condenser tubes, Ser. No. 338,675, 
filed February 9, 1929. Any of the slugs 
used may be of this type or of the type not 
provided with a spring, or of any other suit 
able form. 
The slugs that carry springs are usually 

driven through the tubes by means of Water. 
pressure and move relatively slowly while 
those that are driven through the tube with 
out the spring are more usually driven by 

Scale of somewhat different forms. 
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air pressure, and move through the tubes 
usually at high velocities. 
My invention is best adapted to the rapid 

insertion and transmission through the tubes 
of successive air driven slugs, by far the 
greater number of the slugs being of this 
character. 

In the structure shown in Figures 1 to 5 a. 
gun member 10 includes a barrel 11 having 
at its forward end a nozzle 12 formed to fit 
over a tube end. 
The barrel has a charging opening 13 at 

its upper side and carries a magazine 14 that 
is adapted to carry any desired number of 
slugs 15, for example a dozen or more or con 
veniently as many slugs as there are to be 
sent through a single tube. 
A plunger and valve member 16 is mount 

ed inside the barrel to be reciprocated by a 
rearwardly extending stem 17 having an op 
erating handle 18. 
The plunger is a combination ram for 

pushing in the successive slugs and valve 
member for passing in the driving air and 
is provided with an interior conduit 19 hav 
ing an outlet at the forward end of the 
plunger and a bottom inlet near the rear 
ward end at 20. 
When the plunger is in its forward posi 

tion, that shown in Figure 2, the inlet end 
20 of the interior conduit through the 
plunger registers with an outlet 21 from a 
valve member 22 which is normally spring 
pressed toward closure. 
The valve member 22 is shown as of the 

piston type, a piston member 23 having a cir 
cumferential groove 24 that is adapted to 
provide conduit connection between the out 
let 25 of a connection 26 to high pressure air 
and the outlet 21 from the valve member. 
Normally the piston 23 is spring pressed 

forwardly by a spring 27 into a position at 
which the valve is closed by a rearward por 
tion 28 of the piston. 
The piston is adapted to be pushed rear 

wardly into open position by a rOcker mem 
ber 29 which is pivoted at 30 and presents an 
operating arm 31 in the path of a projecting 
member 32 from the plunger 16. 
The rocker member 29 controlling the posi 

tion of the piston valve is mounted in a slot 
33 through the wall of the cylinder encasing 
the valve member, one arm of the rocker 
member being presented against the for 
ward face of the piston while the other arm 
extends out of the slot across the path of the 
projection 32 from the plunger 16. 
When the plunger is pushed forward the 

projection 32 engages the arm 31 at near the 
end of the forward stroke and moves the 
piston rearwardly against the spring 27 and 
opens the air supply to the conduit through 
the plunger. 

Preferably the upper side of the plunger is 
perforated at 34 and a gauge 35 is connected 
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upon the outside of the barrel to register 
the pressure back of the slug when the 
plunger is in its forward position. 
This gauge shows the operator the pres 

sure of air that is driving the slug through 
the tube. Sudden drop in the indicated pres 
sure will show an operator that the slug has 
passed through the tube while maintenance 
of the operating pressure will indicate that 
the slug has not yet completed its travel 
through the tube. 

It will be understood that in operation an 
operator reciprocates the operating handle 
while maintaining contact between the dis 
charge end of the gun and the open end of 
the tube by pressing the gun against the tube 
end, with the barrel of the gun alined with 
the tube. 
In the form of gun shown in Figures 1 to 

5 the end portion of each forward stroke of 
the operating handle is made against the 
air pressure that drives the slug through the 
tube. While this is no particular hardship 
for an able-bodied operator, it produces a 
rearward kick against the forwardly moving 
arm of the operator that has been eliminated 
in the form shown in Figures 6 and 7. 

In the form of Figure 6 the plunger is a 
piston valve 36 having an inlet 37 that is 
adapted to register with an air supply pipe 
38 after the plunger has reached the for 
ward end of its stroke provided the plunger 
is given rotary movement upon its own axis 
to bring the inlet in registry 
Supply pipe. 
The barrel 39 is longitudinally slotted at 

40 and a pin carried by the plunger extends 
through and slides along this slot, the stroke 
of the plunger being limited rearwardly by 
the engagement of the pin with the rearward 
end of the slot and limited on its forward 
stroke by the pin reaching the circumfer 
ential portion 42 of the slot. 

Until the handle 18 of the plunger is given 
a rotary movement to turn the plunger in the 

with the air 

barrel, a movement that is permitted by the 
registry between the pin and the circumfer 
ential portion of the slot, air cannot enter the 
barrel. 
As a result, the forward movement of the 

plunger is completed before the air is ad 
mitted to the barrel and during the admission 
of air to the barrel the plunger is locked from 

i rearward movement by the pin and slot con 
nection at the circumferential portion of the 
slot. 
The magazine may be substantially the 

same as in the form shown in Figures 1 to 5. 
The slugs are not shown in Figure 6 but are 
inserted in the magazine after which each 
forward stroke of the handle 18 delivers the 
slug that is already in the barrel below the 
magazine into the end of the open tube 
against which the gun is being held, and the 
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return stroke permits another slug to enter 
the barrel from the magazine. 

It will be seen that in Figure 6 and in 
Figures 1 and 2 the engagement between the 
plunger and the slug is around the forwardly 
presented annular surface 43 presented by 
the forward end of the plunger to the corre 
sponding annular surface presented by the 
rear end of the slug. In Figures 1 and 2 I 
show slugs that forwardly taper at 44 near 
the forward end of the body portion of the 
slug. 
This taper insures an easy admission into 

the tube and avoids any danger of difficulty 
in pushing the slugs straight into the tube 
even when the body portion of a slug is 
pushed into a tube by engagement at its 
rearward end with the plunger surface 43. 
In Figure 7 i provide the plunger with 

a forwardly extending push member 45 
which enters the interior of the slug and en 
gages the slug at 46 near the forward end 
of the slug, and preferably beyond the for 
ward end of the body portion of the slug. 
The hollow interior of the slug is shown 
dotted in Figure 7, and is also seen in the 
broken rearward portion of one of the slugs 
contained in the magazine of Figure 1. 

This engagement near the forward end 
of the slug results in the body of the slug 
being pulled rather than pushed into the 
tube, the pulling being effected by the for 
ward portion 47 of the slug which is in turn 
pushed by the head of the push member. 
The slug shown in Figure 7 is not provided 

with taper approach at the forward end of 
the body but enters the tube easily by reason 
of being engaged near the forward end of 
the slug instead of near its rearward end, 
that is by reason of being pulled as distin 
guished from being pushed into the tube. 
The form of gun shown in Figure 6 relieves 

the plunger and therefore the arm operating 
the plunger from any kick with respect to 
the body of the gun during the forward move 
ment of the plunger but obviously does not 
relieve the gun barrel itself from a rearward 
kick when the air is turned on after the plung 
er has been locked in forward position, but 
it will be seen the kick is against the barrel 
of the gun and need not be supported by the 
forwardly moving arm of the operator, being 
much more easily withstood by the operator 
merely throwing his weight against the gun 
to maintain it in position during the period 
that the slug is passing through the tube, or 
obviously if desired this kick may be sup 
ported by providing any suitable means for 
holding the gun in place until a sufficient 
number of slugs has been passed through a 
single tube. 

In operation, the magazine is filled with 
the desired number of slugs, the forward end 
of the gun is applied to the inlet end of the 
condenser tube with the barrel of the gun 

alined with the tube, and the operating han 
die is worked up and down, each forward 
movement of the handle pressing a slug 
into the open end of a tube and admit 
ting air pressure back of the slug to drive the 
slug through the tube and each rearward 
movement of the handle permitting another 
slug to move down into the barrel in front of 
the plunger. - 

in view of my invention and disclosure va 
riations and modifications to meet individual 
whim or particular need will doubtless be 
come evident to others skilled in the art, to 
obtain all or part of the benefits of my inven 
tion without copying the s.ructure shown, 
and , therefore, claim all such in so far as 
they fall within the reasonable spirit and 
Scope of my invention. 

Having thus described my invention, what 
claim as new and desire to secure by Let 

ters Patent is: 
1. A gun for use in passing slugs through 

condenser tubes or the like, comprising a 
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barrel having a discharge end adapted to seal 
against and register with the open end of a 
tribe, and having a lateral opening near its Y - ?? ???? ???? ? nung 
discharge end adapted to pass a slug into the 
barrel, a plunger adapted to be reciprocated 
in the barrel so that its forward end moves 
forwardly and rearwardly past the opening, 
and means for using the forward and rear 
ward movement of the plunger to admit fluid 
pressure to the front face of the plunger 
when the plunger has reached an advanced 
position and to close it from said fluid pres 
Stre when the plunger is in rearward po 
sitions. 2. A gun for use in passing slugs through 
condenser tubes or the like, comprising a bar 
rel having a discharge end adapted to seal 
against and register with the open end of 
a tube and having a lateral opening near its 
discharge end, a plunger adapted to be re 
ciprocated in the barrel past the opening and 
having an interior passage with lateral inlet 
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and front outlet and a valved fluid pressure 
connection into the barrel located to register 
with the lateral inlet of the passage in the 
plunger when the plunger is advanced to a 
position in which its forward end is beyond 
the said lateral opening. 

8. A gun for use in passing slugs through 
condenser tubes or the like, comprising a 

5 

barrel having a discharge end adapted to 
Seal against and register with the open end 
of a tube and having a lateral opening near 
its discharge end, a plunger adapted to be re 
ciprocated in the barrel so that its forward 
end moves forwardly and rearwardly past 
the opening and having an interior passage 
with lateral inlet and front outlet, a fluid 
pressure connection into the barrel located 
to register with the lateral inlet of the pas 
Sage in the plunger when the plunger is ad 
Vanced to a position in which its forward end 
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is beyond the said lateral opening, and a valve 
in said connection normally closing the fluid 
pressure from the barrel in combination with 
means for opening the valve by the forward 
movement of the plunger. 

4. A gun for use in passing slugs through 
condenser tubes or the like, comprising a 
barrel having a discharge end adapted to seal 
against and register with the open end of a 
tube and having a lateral opening near its 
discharge end, a plunger adapted to be recip 
rocated in the barrel so that its forward end 
moves forwardly and rearwardly past the 
opening and having an interior passage with 

is lateral inlet and front outlet, a fluid pressure 
connection into the barrel located to register 
with the lateral inlet to the passage in the 
plunger when the plunger is advanced to a 
position in which its forward end is beyond 
the said lateral opening, in combination with 
a valve in said connection spring-pressed to 
Ward closure, and a lever adapted to retract 
the valve and to be operated by the forward 
movement of the plunger to open the valve 
when the plunger is reaching its said position 
of registry. 

WILLIAM F. OBERHUBER. 


