
2,669,217 PEARSON W. S. 
APPARATUS FOR REMOVAL OF EXCESS SPELTER FROM THE 

INTERIOR OF LARGER SIZES OF CONDUIT, OR THE 
Feb. 16, 1954 

LIKE, BY MEANS OF HOT PURGING FLUID 
Filed May 5, 1949 

- Aziza 777-77 
Wzzaay 5/2arsaw 

Ø 

  

  

  

  



Patented Feb. 16, 1954 2,669,217 

UNITED STATES PATENT OFFICE 
2,669,217 

APPARATUS FOR REMOVAL OF EXCESS 
SPELTER FROM THE INTEROR OF 
LARGER, SIZES OF CONDUT OR THE 
LKE BY MEANS OF HOT PURGING FLUID 

William S. Pearson, Baltimore, Md., assignor to 
Clifton Conduit Company, Inc., Baltimore, Md., 
a corporation of Maryland 
Application May 5, 1949, Serial No. 91,584 

(CI, 118-63) 9 Claims. 
1. 

The present invention relates to improvements 
in and relating to the removal of excess galvaniz 
ing metal in fluid state from the interior of 
larger sizes of freshly galvanized pipe or conduit. 
The present invention is in the nature of a 

continuation-in-part of or an extension of the 
invention set forth in my copending application 
for patent Serial No. 28,494, filed May 21, 1948, 
now Patent No. 2,606,846, and wherein is de 
Scribed in detail a method of and apparatus for 
removing excess galvanizing metal from conduit 
or the like by swabbing the freshly galvanized 
conduit While the galvanizing metal is still in 
a heated fluid condition, with a swabbing or 
purging fluid such as live steam. The interior 
of the conduit is swabbed by means of a shot 
of live steam driven therethrough under such 
velocity that excess galvanizing metal is swabbed 
and carried thereby rapidly and cleanly from 
one end of the conduit into a splatter chamber 
wherein the spray of excess, fluid galvanizing 
metal is safely collected. 
In practice it has been found that the larger 

sizes of conduit or pipe of from about one inch 
and larger require an excessive volume and ve 
locity of live steam for internal swabbing due 
to the large cross sectional area of the inside 
diameter. Since the excess fluid galvanizing 
metal which it is desired to remove is all located 
on the Wall surface of the pipe or conduit, only . 
the Surface contacting swabbing fluid does any 
profitable Work and a large volume of the Swab 
bing fluid inwardly from the internal surface of 
the conduit functions solely in its expansion pres 
Sure to maintain a Swabbing force upon the pe 
ripheral layer of the Swabbing fluid as it travels 
through the pipe. 

It is accordingly an important object of the 
present invention to provide improvements in the 
removal of fluid galvanizing metal from freshly 
galvanized pipe or conduit whereby to increase 
the efficiency of the internal swabbing action 
of a Swabbing fluid relying upon the velocity of 
the fluid to remove excess galvanizing metal from 
the internal wall surface of the pipe or conduit. 
Another object of the invention is to provide 

an improved means for Swabbing the interior 
of larger sizes of freshly galvanized pipe or con 
duit. 
A further object of the invention is to provide 

improved means for controlling wiping action 
upon the wall of the passage. 
Other objects, features and advantages of the 

present invention will be readily apparent from 
the following detailed description of a preferred 
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2 
embodiment thereof taken in conjunction with 
the accompanying drawings, in which: 

Figure 1 is a fragmentary schematic sectional 
elevational view of apparatus for removing ex 
cess galvanizing metal in fluid state from freshly 
galvanized pipe or conduit, according to the pres 
ent invention, and showing certain electrical op 
erating diagrams. 
Figure 2 is an enlarged fragmentary longi 

tudinal sectional view through the mouthportion 
of the blow tube of the apparatus; and 

Figure 3 is a fragmentary longitudinal Sec 
tional view through a section of conduit showing 
the swabbing fluid control cone of the apparatus 
in operation. 
Inasmuch as except for the improvements in 

volved in and relating to the efficient Swabbing 
of larger sizes of pipe or conduit, the apparatus 
with which the present invention is concerned 
is substantially the same as described in detail 
in my aforesaid copending application, only So 
much of the apparatus which is common to the 
disclosure in the application will be described 
herein as will afford a thorough understanding 
of the improvements or extension of the idea 
involved in the application, and reference may 
be had to the disclosure of the copending applica 
tion for further details. 
To assist in correlating the disclosure of the 

present application with that in my Said co 
pending application, similar reference numerals 
Will be used herein wherever practicable to iden 
tify corresponding elements in the disclosure of 
the copending application. Thus, freshly gal 
vanized sections of ferrous pipe or conduit 5 
while still hot enough to maintain the galvaniz 
ing metal in a substantially fluid state are Suc 
cessively delivered to and transported at an 
upwardly oblique angle by means of an Overhead 
magnetic conveyor including, among others, Suc 
cessively operable grooved magnetic conveyor 
rolls 9 and 20 which are suitably driven in 
unison. Operable in advance of the conveyor roll 
9 is a cooperating pair of pinch feed rolls 2 
which are located just outside of a spatter chain 
ber 29 which has in the respective side walls 
thereof an entry opening 60 and an exit opening 
6 through which the sectional conduit 5 travels 
under the impulsion of the magnetic conveyor 
and the feed rolls 2. 

Between the spatter cabinet 29 and the feed 
rolls 2 the conduit section 5 passes through a 
ring-type external fluid swab 62 from which an 
encircling series of jets of suitable heated swab 
bing fiuid such as superheated steam blows ex 
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cess galvanizing netal fron the exterior of the 
cosiduit Section as it advances therethrough, the 
excess galvanizing metal being directed by the 
force of tie swabbing fluid jets into the spatter 
charnoer 23. 

interior ceaning or Swabbing of the Succes 
Sive Sections of freshly galvanized conduit, 5 is 
effect&d through the medium of a blow tube S5 
Which, as shown in full outline and dash outline 
positions is rockably mounted for receiving the 
leading end of the conduit section for blow out 
or SWabbing purposes and then to release the 
Sane to clear the apparatus for the next succeed 
ing conduit Section to be cleaned. The blow tube 
65 has a bell mouth structure 6 within which 
the leading end of the conduit section is re 
ceived in Substantially fluid tight engagement, 
being held in Such engagement by the advanc 
ing action of the feed rolls 28 after dropping 
from the dash line position of the conduit as 
shown in Fig. 1 to the full line position as per 
mitted by coordinated demagnetization of the 
Conveyor rolls 9 and 2. Superheated steam 
for cleaning excess galvanizing metal from the 
interior of the conduit is supplied to the blow 
tube 65 froin a suitable Source through a steam 
pipe 68 under the control of a valve assembly 9 
having associated therewith operating means 
Such as a piston type fluid-actuated operator 8. 

Ejected excess galvanizing metal leaves the 
trailing end of the conduit 5 which is still just 
inside the exit opening 62 of the Spatter chann 
ber 29, a flexibly movable baffe or shield 85 oeing 
inter(OSed between the conduit and the entry 
Opening 38 to prevent escape of the spatter of : 
eXceSS galvanizing metal. A Swing rod 88 ac 
tuated by a shaft 9 operated by a piston and 
Cylinder assenbly 93 is provided for coordinated 
Operation of the flexible shield 84. 

Following clean-out of the conduit section 5, 
the blow tube 65 is rocked out of engagement 
thereWith by neans such as a fluid operated 
Cylinder and piston devices. When the cleaned 
conduit 5 has been cleared from the apparatus, 
the blow tube 65 is returned for another cycle of 
Operation. 
According to the present invention larger sizes 

of freshly galvanized pipe or conduit of one inch 
diameter and larger are efficiently internally fluid 
SWabbed in Spite of their large inside diameter 
and thlls cross Sectional flow area. To this end, 
the internal Swabbing fluid is confined in its 
travel through the passage to be cleaned to an 
annular SWaibbing path hugging the surface being 
Swabbed and traveling at high velocity. As a re 
Sult, Very economical use is made of the swab 
bing fluid and high efficiency in removal of ex 
ceSS galvanizing metal is attained. 

Eaving reference to Figs. 2 and 3, means for 
effectuating the improved method of the present 
invention congrises a Swabbing fluid controlling 
Eleniaber 1 of slightly slaaller diameter than 
the internal diameter of the conduit section 5 to 
be SWabbed and constructed and arranged to 
provide a partial plug or restrictor within the 
conduit passage to travel down the passage under 
the impulsion of the Swabbing fluid and in ad 
Vance of the principal volume of the fluid but 
under Sufficient restraint to permit and encour 
age the escape of some of the swabbing fluid 
thereby under increased acceleration. To this 
end, the Swabbing control member prefe 
ably comprises a cone shaped device of a conse 
Size which may be generally similar in propor 
tions to the apex of the internal frustum of the 
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4. 
bell mouth St. So that in the non-operating con 
dition of the apparatus the control member 70 
Will seat at the neck of the blow tube mouth Con 
centrically and anply clear of the end of the 
conduit 5 received concentrically within the bell 
mouth it. The control cone G Inay be a hollow 
cone, or other Suitable form. 
Under the impulsion of the swabbing fluid, the 

SWab controlling member leaves its seat and 
moves ahead of the Swabbing charge into the 
passage within the conduit 5, substantially as 
sh OWin in dash outline in Fig. 2. By reason of its 
conical shape, with the apex directed toward the 
swabbing charge, the pressure of the swabbing 
fluid raintains the control member 10 substan 
tially concentric. Within the conduit passage. As 
best seen in Fig. 3, this leaves a narrow annular 
clearance between the base edge of the con 
trol member O and the inner Wall surface of 
the conduit. By holding the control member 70 
under some restraint while traveling with the 
swabbing fluid charge, an annular stream of the 
Swabbing fluid will escape through the clear 
ance or gap i? under high velocity, accelerated 
by the Substantially Wenturi action to which it is 
subjected in making its escape. Since the escap 
ing Swabbing fuid must necessarily hug the inner 
wall surface of the conduit, any excess molten 
galvanizing metal on Such wall Surface is blown 
along with the escaping, substantially conduit 
wall-wiping annular layer of the Swabbing fluid 
in advance of the control plug or member it. 
This efficient Swabbing action continues on 
throughout the length of the conduit 5 until the 
control plug member 20 reaches the trailing end 
of the conduit and releases the remainder of the 
impelling charge of Swabbing fluid therebehind 
after the excess internal galvanizing metal has 
been purged from the conduit and expelled into 
the spatter chamber 29. 
In order to avoid backing up of exceSS gal 

wanizing metal driven ahead of the deflector cone 
piug into the area inside of the tubular, con 
duit-wiping Swabbing stream indicated by direc 
tional arrows in Fig. 3, some of the Swabbing fluid 
is released under high velocity through the in 
terior of the cone . . For example, this may be 
accomplished by releasing the fuid in the form 
of a uniform Series of Small high velocity CrOSSing 
or converging jets i 2 emitted through an an 
nular series of small jet ports 3 provided in the 
Wall of the control rember internediate its ends. 
The combined volume and high velocity of the jets 

2 creates a fiuid wall or barrier against backing 
up of the excess galvanizing metal and advances 
With the annular Swabbing Stream to drive the 
eXceSS galvanizing metal ahead of the control 
plug as it advatnces through the conduit pas 
Sage. 
Upon completion of the Swabbing travel of the 

control deflector cone member (), it is promptly 
and rapidly returned to its starting position, 
Seated Within the throat of the blow tube 65. For 
this purpose, the apex of the member is con 
nected to a control cable 74 as by means of an 
anchoring knob or ball 5 Secured to the end 
of the cable and seated in relatively universally 
adjustable relation within the internal apex of 
the hollow cone member, with the cable extending 
On through an apical clearance aperture f in 
the cone. The cable 4 may comprise a single 
Strand of Wire of appropriate flexibility. From 
the Control cone 7, the cable 4 extends 
through a guide aperture. 28 in the curved wall 
of the goose-neck upper portion of the blow tube, 
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the passage provided by the aperture 78 being 
coaxial with the bell mouth 67 and communicat 
ing with an axial passage 79 through a finned 
radiator cylinder 80 through which the cable 
4 extends in heat, transfer slidable relation for 

dissipating heat of the superheated steam trans 
ferred to the cable in operation. A steam-Sealing 
packing gland 88a, is provided about the cable 
T4 at the outer end of the radiator passage 79. 
The opposite end of the cable 74 is attached to 

a piston structure 8 slidably operable longitu 
dinally within a substantially elongated hollow 
cylinder 82 closed hermetically at its opposite 
ends and providing a slidable bearing passage 83 
at its forward end for the cable. The piston 8 
is normally urged towards the rear end of the 
cylinder 82 pneumatically under predetermined 
preSSure, compressed air from a suitable Source 
being delivered into the forward end of the cylin 
der through a duct 84 including a metering valve 
unit 85. Thus, the piston 8 normally is held 
and urged pneumatically to the left as seen in 
Fig. 1 to hold the control cone to its blow tube 
Seat. The amount of air pressure maintained in 
the cylinder 82 will vary, depending upon the 
size of the pipe to be blown for excess galvanizing 
metal clean out, and in practice has varied from 
5 to 20 pounds per square inch, for the various 
sizes of pipe. A pressure sealing packing gland 
86 Surrounds the cable 4 at the Outer end of 

the bearing passage 83. 
During the conduit Swabbing operation, the 

pneumatic pressure within the cylinder 82, act 
ing on the piston 8 acts as a restraining medi 
un. Or brake upon the control cone . Thus, 
as the cone 0 is driven down the tubing being 
Swabbed, it draws the piston 8 through the 
medium of the cable linkage 74 forwardly in 
the cylinder 82 and gradually compresses the 
air within the cylinder, excess pressure being 
accommodated in an air chest 8 communicat 
ing With the air duct 84 downstream from the 
metering valve 85. This effects a gradual pneu 
matic brake upon the control cone fl), reaching 
the highest braking compression at the end of 
the Swabbing stroke of the control cone. Since 
the rear end of the cylinder 82 is open to at 
mosphere through a vent, 88, the moment the 
driving force of the swabbing fluid is dissipated 
at the conclusion of the swabbing stroke, the 
pneumatic cushion reacts within the cylinder 82 
to drive the piston 8 rearwardly at relatively 
high speed to Snap the control cone 70 in return 
to its starting position clear of the conduit sec 
tion 5, the final interval of return travel is 
accomplished without undue force since the built 
up pressure cushion in excess of the air pressure 
Supply is dissipated by the displacement afforded 
within the cylinder 82 by return of the piston. 
It will thus be apparent that at all times the 
control cone is and the mechanism involved 
therewith is substantially saved from operating 
shocks by the cushioning effect of the pressure 
fluids in the System. 
By reason of its flexibility, the cable 74 can 

fall slack as a loop, shown in dash outline in 
Fig. 1 when the blow tube 65 is rocked clear of 
the Swabbed conduit section f3. 
By preference, means are provided for con 

trolling at least certain of the coordinated func 
tions of the various elements of the swabbing ap 
paratus as an incident to operation of the air 
cylinder 82. For this purpose, certain electrical 
circuits are provided in addition to and integrant 
with the electrical control system substantially 
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6 
as described in my aforesaid copending applica 
tion. These integrant circuits will be described 
in operative order in a cycle of operation. 
At the beginning of the cycle of operation, an 

electrical circuit including leads 35 and 3 ener 
gizes a double-acting Solenoid operator 38 to 
actuate a fluid valve 39 to actuate the cylinder 
and piston actuator 8 to open the steam valve 
79 and pass a charge of superheated steam to the 
blow tube 65. 

Connected with the electrical leads 35 and 
37 are electrical leads 89 and 9), respectively, 
functioning upon closing of the circuit through 
the leads 35 and 37 to energize one side of an 
interlocking relay assembly R and close a Switch 
9. This closes a break in an electrical circuit 
including a power lead 3 which is connected 
With lead 35, a lead 92, a lead 93, a lead 5a, 
a lead 47 and the lead 3. However as the 
charge of Superheated steam supplied to blow 
tube 65 propels the control cone down the 
tube section 5 being swabbed, the air piston 8 
passes a pressure duct 94 leading from the cyl 
inder. 82 to a pressure responsive SWitch Opera 
tor unit 95. This unit 95 Inay have a dia 
phragm f 96 which operates in the presence of 
air pressure to maintain an electrical Switch 9 
in the electrical lead 92 closed, but upon drop 
in pressure allows the Switch to open to break 
the electrical circuit including the lead 82 and 
the switch f 9 so as to keep such circuit open 
until the Swabbing operation has been completed. 
A spring 96 may act on the diaphragm 96 to 
maintain the Switch 9 open When a pressure 
drop occurs in the unit 95. 
As the piston 8 nears the end of its con 

pression stroke, it passes a preSSure take off 
198 leading to a pressure responsive operator 99 
which may have a diaphragm 99' in control of 
a switch 200 Which diaphragm in the presence 
of air pressure maintains the Switch 200 open 
but when the pressure drops allows the switch 
to complete an electrical circuit from the power 
lead if 3 through an electrical lead 20, and an 
electrical lead f42d, and the electrical lead 37 
to energize the double acting Solenoid 38 to 
reverse the fiuid control valve f39 to actuate the 
operator 8 f and shut off the live steam to the 
blow tube 65. A spring 99' may act on dia 
phragm 98' to move it to close the Switch 200 
when a pressure drop occurs in the operator 99. 
Since shutting off of the live steam Supply re 
leases the Swabbing cone for return under 
the influence of the pneumatic piston 8 the 
latter promptly returns past the pressure take 
off 98, the switch 20 remains closed only mo 
mentarily and the circuit closed thereby is 
promptly broken. 
When the pneumatic piston 8 returns past 

the pressure duct 94, the pneumatic switch op 
erator responds to the air pressure in the cylin 
der 82 to close the SWitch 9 and thus con 
plete the circuit including the lead 92 and the 
switch 9 whereby the solenoid operator 48 is 
energized and the valve 49 operated thereby to 
actuate the fluid-responsive operator 5 and rock 
the blow tube 65 to the dash line position in Fig. 
1 away from the Supported and now SCaVenged 
and excess-metal-free conduit section 5 to clear 
the latter from the machine. 
Concurrently with clearance rocking of the 

blow tube 65, the opposite side of the relay assen 
bly is energized to open the switch 9 and thus 
deenergize the circuit which initiated rocking of 
the blow tube. t 
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Automatically thereafter a circuit is closed 
through a lead 52 and the branch lead 4 from 
the power lead 3 to energize the double acting 
solenoid A8 in reverse and leverse the control 
valve 49 for reversing operation of the opera 
to 5 to rock the blow tube 65 for return to 
bow-out position winere it will receive the suc 
ceeding conduit section É5 to be cleaned of excess 
galvanizing material. 

it will be understood, of course, that all of 
the various Successive operations are properly 
coordinated and tinned in each cycle of operation. 
In order to adapt the electrical operating Sys 

ten for use when the pneumatic actuator and 
brake for the SWakbing fiuid control member 7 
is not in use, as When Sithaller sizes of tubing are 
being SWabbed and the blow tube 85 replaced by 
a similar blow tube not equipped with the con 
trol and defector inenber 15, a double-throW, 
double-pole Switch S is provided for selectively 
disconnecting the leads 42d and 85a from the 
leads 2 and 33 and effectiing electrical con 
nections with leads (32 and 35, respectively. 
ihe latter leads are part of control circuits which 
are described in my beforementioned copending application. 

Froin the foregoing it will be apparent that 
an extremely efficient tuise Swabbing system has 
been provided which is especially suitable for 
larger sizes of tubing and that this is accom 
plished with fairly sinpe apparatUS. In a prac 
tical achine utilizing the present invention 
quite satisfactory results have been obtained 
Where superheated Stear of agout ió60° F. undel 
Only 100 lb. per Square inch preSSuire has been 
utilized for the scavenging operation. The inte 
iO of tubing cleaned by this method presents 
a Substantially mirror finish appearance. 
While on first ingression it night, seein likely 

that the swabbing deflector cone file might con 
tact and score the internal galvanized Surface of 
the tube, there is actually no contact between 
the cone and the wall of the conduit if the na 
chine is properly adjusted. During swabbing 
travel of the detector cone the high pressure 
SWabbing fluid metered past the cone provides a 
positive iive centering cushion about the cone. 
During return travel of the cone, the residual 
Swabbing fluid behind the cone provides a static 
centering cushion oy compression through which 
the cone is rapidly retracted. 

I clain as my invention: 
1. Tn cornhiination in apparatus for removing 

excess galvanizing retal from freshly galvanized 
conduit, a blow tube having a bell mouth recep 
tive of the end of a conduit section, means for 
Supporting a conduit Section with an end thereof 
in said mouth, means for delivering superheated 
Steam to Said blow tube, a deflector corne Sup 
ported at the throat of Said bell mouth and hav 
ing a flexible eiernent extending therefrom, said 
element being CO2 anected to a piston, a pneumatic 
cylinder operatively housing said piston and 
Spaced from Said blow tube concentric with the 
axis of said cone, means norinaily supplying said 
cylinder with compressed air to urge said piston 
in a direction to place said flexible element under 
tension and draw said deflector cone into said 
throat, said deflector cone being adapted to be 
impelled by the Superheated steam from its seat 
in said throat into and through the conduit sec 
tion under pneumatic restraint to confine the 
Superheated Stearn to a tubular Swabbing layer 
along the internal wall of the conduit, means 
operable at the conclusion of swabbing action to 
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8. 
shut off the superheated steam so that the com 
pressed air acting on the piston will cause the 
latter and said flexible element to return said 
deitiector to its blow tube throat Seat, means for 
rockiing said blow tube into and out of conduit 
engaging position, and neans controlled by pres 
sure and pressure drop within Said cylinder in 
the operation of Said piston to control operation 
of Said blow tube rocking means. 

2. In combination in apparatus for renoving 
excess galvanizing metal from freshly galvanized 
conduit, a blow tube having a bell mouth recep 
tive of the end of a conduit section, means for 
Supporting a conduit Section with an end thereof 
in Said mouth, means for delivering Superheated 
Steam to said blow tube, a deflector cone sup 
ported at the throat of said bell mouth and 
having a flexible element extending therefrom, 
said element being connected to a piston, a pneu 
matic cylinder operatively housing said piston 
and Spaced froy said blow tube concentric With 
the axis of said cone, means normally supplying 
Said cylinder with compressed air to urge said 
piston in a direction to place said flexible element 
under tension and draw said deflector cone into 
Said throat, said defector cone being adapted to 
be impelled by the Superheated Stearn from its 
seat in said throat into and through the conduit 
Section under pheumatic restraint to confine the 
Superheated Stearn to a tubular Swabbing layer 
along the internal wall of the conduit, ineans 
operable at the conclusion of Swabbing action to 
shut off the superheated steam so that the com 
pressed air acting on the piston will cause the 
atter and said fiexible element to return said 
deflector to its blow tube throat Seat, and means 
for rocking said blow tube into and out of con duit-engaging position. 

3. In combination in apparatus for purging hot 
spelter from the interior of a freshly galvanized 
conduit, a blow member having a bell mouth 
receptive of the end of a conduit section, means 
for supporting a conduit Section. With an end 
thereof in said mouth, neans for delivering 
heated purging fluid to said bell mouth to travel 
down the interior of the conduit section for purg 
ing excess hot Spelter therefron, a deflector 
member supported in Said bell mouth and having 
a fiexible element extending therefron, said ele 
ment being connected to a piston, a pneumatic 
cylinder operatively housing said piston and 
Spaced from said blow member, means normally 
supplying said cylinder with compressed air to 
urge said piston in a direction to place said flexi 
ble element under tension and draw said deflector 
member into said mouth, said deflector member 
being adapted to be impelled by the purging fluid 
from said mouth into and through the conduit 
section but under pneumatic restraint to confine 
the purging fluid to a tubular swabbing layer 
along the internal wall of the conduit section, 
and means Operable at the conclusion of Swab 
bing action as determined by a position of the 
deflector member in Said conduit remote from 
said mouth to shut off the purging fluid so that 
the compressed air acting on said piston will 
cause the latter and said flexible element to re 
turn Said deflector member to said mouth. 

4. In combination in apparatus for purging 
hot Spelter from the interior of a freshly gal 
Vanized conduit, a blow member having a bell 
mouth receptive of the end of a conduit section, 
means for. Supporting a conduit section with an 
end thereof in said mouth, neans for delivering 
heated purging fluid to said bell mouth to travel 



2,669,217 
9. 

down the interior of the conduit section for purg 
ing excess hot spelter therefrom, a deflector 
member supported in said bell mouth and having 
a flexible element extending therefrom, said ele 
ment being connected to a piston, a pneumatic 
cylinder operatively housing said piston and 
Spaced from Said blow member, means normally 
Supplying Said cylinder with compressed air to 
urge said piston in a direction to place said flexi 
ble element under tension and draw said deflector 
member into Said mouth, said deflector member 
being adapted to be impelled by the purging fluid 
from Said mouth into and through the conduit 
Section but under pneumatic restraint to confire 
the purging fluid to a tubular swabbing layer 
along the internal wall of the conduit section, 
and means Operable at the conclusion of swab 
bing action as determined by a position of the 
deflector member in said conduit remote from 
Said mouth to shut off the purging fluid so that 
the compressed air acting on said piston will 
cause the latter and said flexible element to re 
turn said deflector member to said mouth, said 
last mentioned means including an electrical 
circuit and a pneumatic pressure-sensitive 
Switch in control of the circuit and communicat ing at a predetermined point with said cylinder 
to be subject to the pressure within the cylinder 
until the deflector member reaches said remote 
position and then subjected to pressure drop 
effecting actuation of the switch to energize said 
circuit for effecting the shutting off of the 
purging fluid. 

5. In combination in apparatus for removing 
excess Spelter from freshly galvanized conduit, 
a blow tube pivotally mounted and having a bell 
mouth receptive of the end of a conduit section, 
means for rocking said blow tube into and out 
of conduit section receiving position, said blow 
tube being pivoted out of conduit section re 
ceiving position in a direction to dispose the bell 
mouth upwardly, means for supporting a conduit 
Section with an end thereof in said mouth, means 
for delivering heated purging fluid to said blow 
tube for delivery through said mouth into the 
conduit Section to be purged, a deflector member 
captive at the end of a flexible element and nor 
mally seated in said bell mouth with the flexible 
element extending substantially beyond the back 
of the bell mouth, means operative on the end 
of the flexible element remote from the bell mouth 
normally applying tensioning to the flexible ele 
ment when the blow tube is in the conduit-receiv 
ing position and remaining operative while the 
deflector member travels down the interior of 
the conduit for restricting the interior of the 
conduit progressively as the restrictor member 
travels through the conduit section under im 
pulsion of the purging fluid, and means for shut 
ting off the purging fluid when sufficient purging 
fluid has been delivered into the conduit to effect 
travel of the deflector member to the opposite end 
of the conduit section being purged, said tension 
applying means being Spaced a Substantial dis 
tance from the blow tube and said flexible ele 
ment falling slack between the blow tube and 
said tension-applying means when the blow tube 
is rocked away from the conduit section after 
purging has been completed and the deflector 
member has been returned by Said tensioning 
means into the bell mouth. 

6. In combination in apparatus for Swabbing 
the interior of a tubular member, a blow tube 
for delivering a charge of swabbing fluid into 
one end of a tubular member in registration with 
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the blow tube, a deflector member supported by 
the blow tube for impulsion by the Swabbing fiuid 
through the tubular member to be. Swabbed, a 
piston Connected to Said deflector member, a 
cylinder operatively housing said piston, means 
normally Supplying Said cylinder With gas under 
preSSure to urge Said piston in a direction to draw 
Said deflector member toward said blow tube, 
Said piston and cylinder restraining novement 
of said deflector member through the tubular 
member by compression of gas in said cylinder 
by Said piston to confine the Swabbing fluid to 
a tubular Swabbing layer along the internal wall 
Of the tubular merber, and means operable at 
the conclusion of Swabbing action to shut off the 
Swabbing fiuid so that the compressed gas acting 
On Said piston Will cause the latter to return Said 
deflector member to its initial position. 

7. In combination in apparatus for Swabbing 
the interior of a tubular member, a blow tube 
for delivering a charge of Swabbing fluid into one 
end of a tubular member in registration with the 
blow tube, a deflector member supported by the 
blow tube for impulsion by the Swabbing fluid 
through the tubular member to be swabbed, a 
piston connected to said deflector member, a 
cylinder Operatively housing Said piston, means 
normally supplying Said cylinder with gas under 
pressure to urge said piston in a direction to draw 
said deflector member toward said blow tube, Said 
piston and cylinder restraining noverient of Said 
deflector member through the tubular member by 
compression of gas in said cylinder by said piston 
to confine the SWabbing fluid to a tubular Swab 
bing layer along the internal wall of the tubular 
member, a chest operatively connected with said 
cylinder for accommodating exceSS pressure in 
said cylinder during compression of gas therein, 
and means operable at the conclusion of SWabbing 
action to shut off the Swabbing fluid so that the 
compressed gas acting on Said piston will cause 
the latter to return said deflector member to its 
initial position. 

8. In combination in apparatus for Swabbing 
the interior of a tubular member, a blow tube 
for delivering a charge of SWabbing fluid into 
'one end of a tubular member in registration with 
the blow tube, a deflector member Supported by 
the blow tube for impulsion by the SWabbing 
fluid through the tubular member to be Swabbed, 
a piston connected to said deflector Enenber, a 
cylinder operatively housing Said piston, means 
normally Supplying Said cylinder With gas under 
pressure to urge said piston in a direction to 
draw said deflector member toward Said blow 
tube, said piston and cylinder restraining nove 
ment of Said deflector member through the tubu 
lar member by compression of gas in Said cylin 
der by said piston to confine the Swabbing fluid 
to a tubular Swabbing layer along the internal 
wall of the tubular member, and means oper 
able at the conclusion of Swabbing action as de 
teermined by a position of the piston in Said 
cylinder to shut off the SWabbing fluid So that 
the compressed gas acting on said piston Willi 
cause the latter to return said deflector member 
to its initial pOsition. 

9. In combination in internal freshly galvan 
ized conduit purging apparatus of the character 
described, means for delivering a charge of heated 
purging fluid under pressure into one end of a 
freshly galvanized conduit section, a hollow coni 
cal restrictor and deflector member having a 
large end opening for Wardly and a Smaller end 
directed rearwardly, and yieldable restraining 
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means connected to the smaller rear end of the 
member and operative to yield in response to 
fluid pressure against the back of the member 
so that the member is movable under predeter 
mined restraint through the conduit Section in 
advance of the charge of purging fluid to restrict 
the passage of the conduit section to a linited 
gap the other boundary of which is the inner 
Surface of the wall of the conduit Section to be 
Swabbed, said deflector member having a plurali 
ty of Small jet-creating ports extending through 
the conical Wall thereof and disposed in a pattern 
spaced substantially rearwardly from the for Ward 
edge of the member to by-pass jets of the purging 
fluid in converging relation to the forward open 
end of the deflector member radially inwardly 
from Said gap to provide a fiuid barrier against 
back-up of spelter progressively purged from the 
inner Surface of conduit and tending to accumu 

O 

2 
late in front of the deflector member as it pro 
greSSes through the conduit section during a purg 
ing Operation. 

WILLIAM. S. PEARSON. 
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