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This invention relates to descaling apparatus and par 
ticularly to a portable unitized descaling apparatus. The 
descaling of metal parts with high pressure water is a 
common industrial practice. The piece to be descaled is 
heated to a high temperature and subjected to a spray 
of high pressure water or similar descaling liquid. At the 
present time, descaling operations are carried out by 
using high pressure water derived from expensive multi 
stage centrifugal pumps or reciprocating plunger pumps. 
These pumps are large and expensive. Moreover, the 
valving required on such apparatus is expensive and dif 
?cult to maintain. As a result, there has been no suit 
able apparatus available for use in small establishments. 

I provide a descaling apparatus comprising a cylinder, 
a piston movable in said cylinder, means for delivering 
descaling liquid to one side of the piston, means adapted 
continuously to supply hydraulic ?uid under pressure, 
pusher means adapted to receive the end of a piece to be 
descaled, means operable by pressure from the piece to 
be descaled admitting hydraulic ?uid from the supply 
means to the piston opposite the descaling liquid to dis 
charge the descaling liquid from the cylinder and simul 
taneously move the pusher means and piece to be de 
scaled axially away from the cylinder and means receiv 
ing the descaling liquid and discharging it against the 
moving piece to be descaled. 

Preferably I provide a descaler apparatus having a cyl 
inder, a piston movable in the cylinder and means for 
delivering the descaling liquid to one side of the piston 
to move the piston in the cylinder. Means are provided 
for continuously supplying hydraulic ?uid under pressure. 
Pusher means are movable axially in the piston extend 
ing out of the cylinder. Resilient means are provided in 
the piston to bear against the pusher means normally 
biasing the pusher means toward the end of the piston 
in contact with the descaling liquid. The pusher means 
is adapted to receive the end of a piece to be descaled 
in point contact. A control arm on the piston opposite 
the pusher means extends out of the cylinder. Valve 
means controlled by the pusher means are provided to 
admit hydraulic fluid to the cylinder from the supply 
means when the pusher means is forced against the re 
silient limiting means by the combined pressure of the 
descaling liquid and the piece to be descaled. The means 
receiving the descaling liquid and discharging it against 
the piece to be descaled is preferably an annular spray 
nozzle discharging a thin continuous sheet of spray. 

Preferably the descaling liquid is water supplied to 
the cylinder from a city water line through a check valve. 
The means for continuously supplying hydraulic ?uid 
under pressure is preferably a gear pump supplying oil 
under pressure which continuously circulates into and 
out of a reservoir. Valve means are provided operable 
by the control arm on the piston to by-pass the oil into 
the cylinder against the side of the piston opposite the 
descaling liquid so as to force the descaling liquid out 
of the cylinder into the discharge means. 
“In the above description I have enumerated certain of 
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the important features and advantages of my invention, 
however, other objects, features and advantages will be 
come apparent from a consideration of the following de 
scription and the accompanying drawings, in which 

Figure 1 is a side elevation of a preferred embodiment 
of my descaling apparatus; 

Figure 2 is a top plan view of the apparatus of Fig 
ure 1; 

Figure 3 is a vertical section through the cylinder and 
piston of the descaling apparatus of Figure 1; 

Figure 4 is a side elevation of another embodiment 
of'a descaling apparatus according to my invention; 

Figure 5 is a partial section of the pressure cylinder 
used in the embodiment shown in Figure 4; and 

Figure 6 is a diagrammatic showing of the descaler of 
Figure 4. 

Referring to the drawings, I have illustrated in Fig 
ures 1 to 3 a preferred embodiment of the descaling ap 
paratus according to my invention. Referring to Figure 
l, I have shown a framework 10 carrying a gear pump 
11 in an oil reservoir 12. The gear pump 11 is driven by 
an electric motor 13 mounted on the base of the frame 
it). Mounted on the frame 10 above the motor is a cyl 
inder 14 provided with a piston 15 movable axially there 
in. Descaling liquid is furnished to the cylinder on one 
side of the piston through an inlet 16 connected to a city 
Water line 16a through a check valve not shown. A dis 
charge outlet .l’7 is provided at the same end of the cyl 
inder for the discharge of liquid into a descaling spray 
nozzle. A pusher rod 18 is provided in piston 15. The 
pusher rod carries at one end a head 19 provided with 
knife edge contacts 20 against which the piece to be de 
scaled is brought to hear. The pusher rod 18- passes 
through the body of the piston 15 in an axially extending 
bore 21. The opposite end of the pusher rod is provided 
with a collar 22 which bears against a spring 23 to hold 
the collar on the pusher rod biased away from the piston. 
The end of the cylinder opposite the descaling liquid is 
provided with an inlet 24 connected to the hydraulic 
feed lines 25 by a valve 26. The valve 26 is an air 
operated diaphragm valve of the poppet type, having a 
solenoid operated air valve of the “Quik-as-a-Wink” type 
26a controlling the air entering the valve from air line 
26b. The solenoid is operated by a holding switch con 
trolled by limit switch 2'7. The limit switch 27 is op 
erated by the end of the pusher rod assembly 18 when 
the piston is in the retracted position and the pusher rod 
spring 23 is compressed by a piece to be descaled. When 
the valve 216 closes the flow of oil is diverted into cylin 
der 14 through the inlet 24 the piston 15 moves axially 
in the cylinder and forces the water in the opposite end 
of the cylinder out through the outlet line 17 into a de 
scaling spray head 31. At the same time the check valve 
in the city water line 16a is held in the closed position. 
The end of the piston 15 extending out of the cylinder 
at the end opposite the pusher rod head acts as a control 
arm and is provided with a collar 28 which moves be 
tween parallel support bars 29 on opposite sides of the 
piston. These support bars support the limit switches 
and carry a stop member 28a limiting the stroke of the 
piston when the piston is retracted. At the end of the 
discharge stroke the collar 28 operates a limit switch 30 
to cut off the solenoid 26a and thereby release the air 
from the valve 26 to permit the return of the hydraulic 
?uid from the cylinder 14 into the reservoir 12 all the 
while permitting continuous circulation of oil from the 
reservoir through the gear pump 11, the line 25, the 
valve 26 and back to the reservoir. While the hydraulic 
?uid is moving the piston 15 against the descaling liquid 
the pusher rod assembly is carried along with the piston 
and forces the piece to be descaled back through the 
spray of descaling liquid causing the liquid to spray over 



2,900,703 
3 

the piece being descaled from one end to the other. A 
cylindrical shell 30 is mounted on the frame 10 around 
the end of the cylinder 14 and the pusher head 19 on the 
descaling ‘endof- pusher rod 18 and extends axially 'out 
wardly therefrom. A descaler spray head '31 is mounted 
adjacent the extremity of the ‘shell. The descaler head 
31 may be of conventional design or it may be of the 
type illustrated and described in my copending applica 
tion Serial No. 471,679, ?led November 29, 1954, now 
Patent No. 2,785,924. A supporting roller 30a is rotat 
ably mounted in the shell to support the piece to be 
descaled. 
The operation 'of the descaler is as follows. The cyl 

inder 14 is normally retracted to the left viewing Figure 
1 with the cylinder full of descaling liquid. A piece to 
be‘descaled is inserted into the shell 30 against the pusher 
rod head 19. The ‘rod is pushed inwardly against the 
pressure of spring 23' until its opposite end engages the 
switch 27 whereupon valve 26 is closed and oil is forced 
into the cylinder behind the piston, moving the piston to 
wards the right viewing Figure 1, closing the check valve 
in the ‘water supply line 17, and forcing the water into 
the spray head 31 from which it is discharged against the 
surfaces of the heated piece to be descaled. The dis 
charge water falls into a trap 32 at the bottom of the 
shell 30 and is discharged to a drain through pipe 33. 
While the piston 15 is forcing the water out of the cylin~ 
der 14 it is also carrying both the pusher rod assembly 
and the piece to be descaled to the right (viewing Figure 
1) at a regular rate of speed through the spray of water 
discharged from the spray head 31 and out of the shell 
30 into a collecting bin 34. As the piston approaches the 
right end of the cylinder viewing Figure 1 the collar 28 
engages the limit switch 29 operating the air valve 26a 
and releasing the diaphragm valve 26 thereby releasing 
the pressure on the oil within the cylinder which is forced 
back into the oil reservoir 12 by the in?ux of water into 
the cylinder 14 through the check valve in the city water 
line. 
The quantity of water for descaling may be varied by 

varying the size of the cylinder. The rate of discharge 
per square inch of area to be descaled is constant for 
any given cylinder thus assuring a regular rate of cool 
ing and descaling and avoiding overcooling or'failure t0 
descale. 

Referring to the embodiment illustrated in Figures 4 
through 6 I have shown a frame 40 having mounted 
thereon a gear pump‘41 operated by an electric motor 
42. The pump receives oil from a reservoir 43 mounted 
on the frame and is connected through a relief valve 43a 
and double-acting spool valve 44 to discharge'to the res 
ervoir. A cylinder 45 carrying a piston 46 therein is 
connected to the double-acting spool valve and is mov 
able in two directions by means of the oil pressure gen 
erated at the hydraulic pump. The piston 46 is provided 
with a pair of water outlets 47 and 48 at opposite ends 
thereof connecting to a city water supply line 49 through 
a pair of check valves 50 and at the same time is con 
nected through high pressure check valves to a delivery 
line 51 leading to the descaling spray head 52. A second 
cylinder 53-is mounted on the frame 40 and carries a pis 
ton 54 similar to piston 15 of 'Figure 1 ‘which extends 
out of the cylinder at ‘one end thereof. One side of the 
second cylinder is connected to an oil and air reservoir 
55 designed to maintain one side of the cylinder full of 
oil. The other side of the cylinder is connected to a sole 
noid operated air valve-56 of'the “Quilt-as-a-Wink” type. 
The spool valve 44 is operated by an air cylinder and 
piston 58 through air valves 59'and 60 of the conven 
tional “Quik-as-a-Wink” type, which control the direc 
tion of air ?ow into the air piston 58 and thereby the di 
rection of flow through the double-acting spool valve 44. 
The operation of ‘this embodiment of my invention is 

generally as follows. The piece, i.e. billet, to be descaled, 
is inserted through the descaling nozzles 52 and against 
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4 
the pusher rod 54 in the cylinder 53. This operates the 
timed starting switch 61 energizing the solenoids on the 
air valves 56 and 59 or 60, as the case may be, to move 
air cylinder 58 and the spool valve 44. Hydraulic ?uid 
then flows from the gear pump 41 through the spool valve 
into one side or the other'of the cylinder 45 causing the 
piston therein to move and to force the water in the cyl 
inder out through discharge lines 48 or 47, as the case 
may be. The water in the cylinder 45 which is forced 
through one of the outlets 47 or 48 into the water dis 
charge line, closes the proper check valves on the city 
water supply line and opens the valves on the discharge 
line. Water is then'discharged through the descaling head 
against the billet being descaled. At the same time air is 
admitted through valve‘ 56 into the pusher cylinder 53 
forcing the billet through the descaling water spray. The 
rate of progress of the billet through the spray is regu 
lated by a needle valve 53a in the line between the cyl~ 
inder 53 and the reservoir 55. When the switch opens at 
the end of its timed period the air cushion in reseivoir 55 
forces oil back into cylinder 53 to return piston 54 to its 
original position. 

While I have illustrated and described certain present 
preferred embodiments of my invention it will be under 
stood that it may be otherwise embodied within the scope 
of the following claims. 

I claim; 
1. A descaler apparatus comprising a cylinder, a pis 

ton movable in said cylinder, means for delivering de 
scaling liquid to one side of the piston, means adapted 
continuously to supply hydraulic ?uid under pressure, 
pusher means adapted to receive the end of a piece to be 
descaled, means operable by pressure from the piece to 
be descaled admitting hydraulic ?uid from the supply 
means to the piston opposite the descaling liquid whereby ' 
to discharge the descaling liquid from the cylinder and 
simultaneously move the pusher means and piece to be 
descaled axially away from the cylinder and means receiv 
ing the descaling liquid and discharging it against the 
moving piece to be descaled. 

2. A descaler apparatus comprising a cylinder, a piston 
movable in said cylinder, means for delivering descaling 
liquid to one side of the piston means continuously sup 
plying hydraulic ?uid under pressure, pusher means on 
the piston on the end receiving the descaling liquid, said 
pusher means extending out of the cylinder and adapted 
to receive the end of a piece to be descaled in point con 
tact, resilient means normally biasing the pusher means 
out of the piston end receiving the descaling liquid, a 
control member on the end of the piston opposite the de 
scaling liquid, valve means admitting hydraulic ?uid to 
the cylinder from the supply means when the control 
member on the pusher means is forced against the re 
silient limiting means by the pressure of the piece to be 
descaled and releasing the hydraulic ?uid from the cylin 
der when the control arm on the piston approaches the 
end of the cylinder, and means receiving the descaling 
liquid and discharging it against the piece to be descaled. 

3. A descaler apparatus comprising a cylinder, a piston 
movable in said cylinder, means for irreversibly deliver 
ing descaling liquid at low pressure to one side of the 
piston, means adapted continuously to supply hydraulic 
?uid under pressure, pusher means adapted to receive the 
end of a piece to be descaled, said pusher means being 
reciprocable in a bore in the piston, resilient biasing 
means in the piston normally biasing the pusher means 
out of the piston end receiving the descaling liquid, stop 
means limiting the movement of the pusher means in the 
bore, a control member on the end of the piston opposite 
the descaling liquid, valve means admitting hydraulic ?uid 

,to the cylinder from the supply means when the pusher 
means is forced against the resilient limiting means by 
the pressure of the piece to be descaled and releasing the 
hydraulic fluid from the cylinder when the control mem 
ber on the piston approachesthe-cylinder and means re 
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ceiving the descaling liquid and discharging it against the 
piece to be descaled. 

4. A descaler apparatus comprising a cylinder, a piston 
movable in said cylinder and extending out of one end 
thereof, means for irreversibly delivering descaling liquid 
at low pressure to one side of the piston, means adapted 
continuously to supply hydraulic ?uid under pressure, 
pusher means in the piston extending out of the cylinder 
at both ends then adapted to receive the end of a piece 
to be descaled, said pusher means extending through the 
piston and movable in a hollow bore therein, resilient 
biasing means in the piston normally biasing the pusher 
means out of the piston end receiving the descaling liquid, 
stop means limiting the movement of the pusher means 
in the bore, a control member on the end of the piston 
extending out of the cylinder, valve means admitting hy 
draulic ?uid to the cylinder from the supply means when 
the pusher means is forced against the resilient limiting 
means by the pressure of the piece to be descaled and re 
leasing the hydraulic ?uid from the cylinder when the 
control member on the piston approaches the cylinder 
and means receiving the descaling liquid and discharging 
it against the piece to be descaled. 

5. A descaling apparatus comprising a cylinder, a 
piston reciprocable in said cylinder and extending out of 
one end thereof, means for irreversibly delivering de 
scaling liquid at low pressure to one side of the piston, 
means adapted continuously to supply hydraulic ?uid 
under pressure, pusher means in the piston extending 
axially out of the cylinder at both ends thereof and 
adapted to receive the end of a piece to be descaled in 
point contact, said pusher means extending through the 
piston and movable in a hollow bore therein, resilient 
biasing means in the piston normally biasing the pusher 
means out of the piston‘ end receiving the descaling liquid 
stop means limiting the movement of the pusher means 
in the bore, a control member on the end of the piston 
extending radially from the portion of the piston extend 
ing out of the cylinder, a limit switch lying in the path 
of travel of the pusher means and adapted to be ener 
gized by movement of the pusher means against the bias 
ing means when the cylinder is full of descaling liquid, a 
second limit switch lying in the path of travel of the 
control member and adapted to be energized by the con 
trol member when it reaches a point adjacent the end of 
the cylinder, valve means reversibly controlled by said 
?rst and second limit switches admitting hydraulic ?uid 
to the cylinder from the supply means when the ?rst limit 
switch is energized and releasing the hydraulic ?uid from 
the cylinder when the second limit switch is energized and 
means receiving the descaling liquid and discharging it 
against a piece to be descaled. 

6. A descaling apparatus comprising a frame, acylin 
der mounted horizontally in said frame, a piston recipro 
cable in said cylinder and extending out of one end 
thereof, a pair of support members on the frame parallel 
to each other and to the cylinder and on opposite sides 
thereof, means for irreversibly delivering liquid at low 
pressure to one side of the piston, means adapted con 
tinuously to supply hydraulic ?uid under pressure, pusher 
means in the piston extending axially out of the cylinder 
at both ends thereof and adapted to receive the end of a 
piece to be descaled in point contact, said pusher means 
extending through the piston and movable in a hollow 
bore therein, resilient biasing means in the piston nor 
mally biasing the pusher means out of the piston end re- 
ceiving the descaling liquid, stop means limiting the move 
ment of the pusher means in the bore, a control member 
on the end of the piston extending radially from the por 
tion of the piston extending radially from the portion of 
the piston extending out of the cylinder, said control 
member being slidable between the support members, 
stop means on the support members limiting the piston in 
its extended position out of the cylinder, valve means on 
the frame admitting hydraulic ?uid to the cylinder from 
the supply means when the pusher means is forced against 
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6 
the resilient limiting means by the pressure of the piece 
to be descaled and releasing the hydraulic ?uid from the 
cylinder when the control member on the piston ap~ 
preaches the cylinder and means receiving the descaling 
liquid and discharging it against the piece to be descaled. 

7. A descaling apparatus comprising a cylinder, a 
piston movable in said cylinder, means for delivering de 
scaling liquid to one side of the piston, means contin 
uously supplying hydraulic ?uid under pressure, pusher 
means adapted to receive the end of a piece to be de 
scaled, resilient means normally biasing the pusher means 
toward the piece to be descaled, valve means introducing 
hydraulic pressure from the supply means onto the piston 
when the pusher means is forced against the resilient 
means by the pressure of a piece to be descaled and 
simultaneously moving the pusher means axially of its 
length and releasing the hydraulic pressure from the 
piston when the piston approaches the end of the cylin 
der, and means receiving the descaling liquid and dis 
charging it against the piece to be descaled. 

8. A descaler apparatus comprising a cylinder, a piston 
movable in said cylinder, means for delivering descaling 
liquid to one side of the piston, at least one means 
adapted continuously to supply ?uid under pressure, 
pusher means ‘adapted to receive the end of a piece to 
be descaled, means operable by pressure from the piece 
to be descaled simultaneously admitting pressure ?uid 
from at least one supply means to the pusher means and 
piston opposite the descaling liquid whereby to discharge 
the descaling liquid from the cylinder and simultaneously 
move the pusher means and piece to be descaled and 
means receiving the descaling liquid and discharging itv 
against the moving piece to be descaled. 

9. A descaling apparatus comprising ‘a cylinder, a pis 
ton movable in said cylinder, means for delivering de 
scaling liquid to one side of the piston, at least one 
means continuously supplying ?uid under pressure, pusher 
means adapted to receive the end of a piece to be de 
scaled, resilient means normally biasing the pusher means 
toward the piece to be descaled, valve means simulta 
neously introducing ?uid pressure from at least one sup 
ply means to the pusher means and piston when the 
pusher means is forced against resilient means by the 
pressure of a piece to be descaled whereby the pusher 
means is moved axially of its length simultaneously with 
the discharge of descaling liquid from the cylinder and 
means receiving the descaling liquid to discharge it against 
the piece to be descaled. 

10. In a descaling apparatus, a cylinder, a piston in 
said cylinder movable in either direction, a hollow piston 
rod attached to said piston, pusher means loosely attached 
to said hollow piston rod and adapted to receive the 
end of the workpiece, resilient means normally biasing 
the pusher means toward the workpiece, valve means 
operable by the pusher means when the pusher means is 
forced against the resilient means whereby ?uid under 
pressure is admitted to the cylinder on one side of the 
piston to move the pusher means against the workpiece. 
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