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This application relates to a billet centering 
apparatus, and more particularly, to an improved 
arrangement of apparatus for forming an open 
ing in a billet centrally of an end thereof prior 
to forming the billet into a seamless tube. 

Billets which are to be formed into seamless 
tubes on a piercing mill are cylindrical in shape 
and it is desirable that the billet be formed with 
an opening centrally of an end thereof prior to 
being taken to the piercing mill. In order that 
the material of the billet Will be distributed uni 
formly about the piercing point of the piercing 
mill, it will be apparent that such opening must 
be accurately located Centrally the billet end. 
One of the difficulties encountered in practice, 

aside from variations in billet diameter, is the 
considerable variation in the length of the billets 
that require to be handled in such centering op 
eration, for example from 15 inches to 9 feet. 
Thus a pusher type feed, such as an air-actuated 
plunger involves the use of accessory parts, with 
frequent changes, to accommodate such differ 
ent length of billets. Also the billets are not al 
ways straight as they come from the heating fur 
nace, particularly in the case of longer billets, 
and if such a bowed billet is supported against 
longitudinal movement from its rear end, it be 
comes difficult properly to center the opening in 
its front end. 
One of the principal objects of this invention is 

to provide an apparatus for forming an opening 
in the end of a heated billet which may be em 
ployed readily in connection with a part of the 
COnveyor System used to deliver the billet from 
the heating furnace to the piercing mill. Such 
conveyor, it will be seen, automatically and with 
out adjustment, can handle a billet of any length 
Within the maximum length, 
A further object of this invention is to provide 

in apparatus of the character referred to, clamp 
ing means for engagement with the forward end 
of a billet which is arranged with respect to a 
part of a conveyor system so that a billet thereon 
will be disposed endwise with respect to the 
clamping means, together with mechanism for 
forming an opening in the end of the billet 
while held by the clamping means. By clamping 
and holding the billet thus at its forward end, the 
centering of the opening is unaffected by any 
bowing or crookedness in the body of the billet. 
A further object is to provide a novel clamp 

ing device, engageable with an end of a billet Sup 
ported on a part of a conveyor system, which is 
operable to move the billet to a predetermined 
position with respect to its conveyor support up 
on movement of the clamping device into clamp 
ing engagement with the billet. 
A further object is to provide in apparatus of 

the character referred to, a device for forming 
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Operating means therefor which is responsive to 
the operating means for the clamping device 
employed to hold the billet during the formation 
of the opening. 
Other objects and advantages of the invention 

will become apparent during the course of the 
following description. 
To the accomplishment of the foregoing and 

related ends, said invention then comprises the 
features hereinafter fully described and particu 
larly pointed out in the claims, the following de 
Scription and the annexed drawings setting forth 
in detail certain illustrative embodiments of the 
invention, these being indicative, however, of but 
a few of the various ways in which the principle 
of the invention may be employed. 

in said annexed drawings: 
Fig.1 is a perspective view illustrating the ap 

paratus constructed in accordance with the prin 
ciples of this invention; 

Fig. 2 is a vertical sectional view taken sub 
stantially on the line 2-2 of Fig.1; 

Fig. 3 is an enlarged vertical sectional view of 
the pneumatic air hammer as shown in eleva 
tion in Fig. 2; and 

Fig. 4 is a vertical sectional view of the billet 
clamping device and operating means therefor. 

Referring to Fig. 1 of the drawings, the letter 
A designates, as a whole, a part of a conveyor 
System adapted to deliver a heated billet end 
Wise to a clamping device indicated, as a whole, 
by the letter B. The clamping device B is adapt 
ed to clamp the end of the billet in which the 
opening is to be formed and is operable to move 
the billet into a predetermined position with re 
spect to the conveyor part A. A device C is em 
ployed in connection with the clamping device B 
for forming an opening in the end of the billet 
while it is held by the clamp B in a predeter 
mined position on the part A. 
The conveyor support or part A comprises 

Spaced parallel side flanges rotatably carrying 
a plurality of conveyor rollers 2. The flanges 
are carried by supporting members 3 and 4. One 

45 or more of the rollers 2 are preferably power 

50 

driven by a chain 5 operated by an electric motor 
6. The end 7 of the part Ais arranged adjacent 
the discharge opening 8 of a furnace, a part 9 of 
the heating furnace being shown in Fig. 2. The 
heated billets are forced endwise out of the fur 
nace 9 through the opening 8 onto the Support 
ing rollers 2 of the conveyor part A. After deliv 
ery of the billet onto the supporting rollers 2, the 
Supporting rollers 2 driven from the motors will 
be operative to move the billet into engagement 
with an abutment to for a purpose to be de 
scribed. After the clamping device B has Oper 
ated to clamp the billet, and the device chaso 
erated to form an opening in the end thereof, 

an opening in the end of a billet together with 60 the clamp B is operated to release the billet whic 



2 
is then picked up by members which are oper 
ated to remove the billet transversely from the 
surface of the rollers 2 onto skids (not shown) or 
other suitable supporting mechanism for transas 
mission to the piercing mill. The operating 
means for the members forms no part per ae 
of this invention, and accordingly has not been 
illustrated. The members merely form a part 
of the conveying system which is employed to 
transmit the billet from the heating furnace 
to the piercing mill. 
The construction of the clamping device B is 

best shown in Fig. 4. In this showing, the clamp 
ing device comprises oppositely disposed parts 2 
and 3 mounted for sliding movement transverse 
ly with respect to the conveyor part A on ways 
and 5 mounted between spaced vertical sup 
porting plates D. Each of the parts 2 and 8 
is provided with a removable billet engaging 
clamping member 7. The surface engaging 
parts 8 of the clamping members are shaped 
to correspond to the contour of the billet, and 
upon movement into clamping engagement with 
the billet, are operable to cover approximately 
90 per cent of the circumference of the billet. 
Each of the parts 12 and 3 is pivotally con 

nected to a link , which in turn is pivotally 
connected to an end of a lever 20 rotatably 
mounted on a pin 2 extending transversely of 
and carried by the plates . The other ends of 
the like levers 2 are each pivotally connected to 
a link 22, which in turn is pivotally connected to 
an end of a lever 28 rotatably mounted on a pin 
24 extending transversely of and carried by the 
plate 6. Rotation is imparted to the operating 
lever 23 through a rocker arm 25 connected there 
to. The rocker arm 2 is pivotally connected to a 
piston rod 26 which is operated by an air cyl 
inder 21 pivotally carried by a trunnion support 
28. 
The pivotal connection of the piston rod 2 to 

the rocker member 25 and the trunnion stipport 
28 for the cylinder 27 cooperate in enabling a 
rocking movement to be imparted to the arm 2 
upon operation of the piston 26 by the cylinder 
27. Upon operation of the cylinder 27 to move 
the piston rod 26 outwardly, the operating lever 
23 will be rotated in a counter-clockwise direc 
tion, and through the links 22, the operating lever 
23 will be effective to rotate the levers 2 in op 
posite directions to move the parts 12 and to 
ward each other and to move the clamping mem 
bers into clamping engagement with an end 
of a billet positioned therebetween. By reason 
of the arrangement of the operating parts for the 
clamping members T, the amount of movement 
imparted to each of the clamping members will 
be equal. In this manner, the clamping members 

will be operative to move the billet to a prede 
termined position with respect to the conveyor 
support A and with the axis of the billet lying 
in a vertical plane, indicated diagrammatically 
by the center line 29, containing the axis of the 
pin 24. 
The clamping surfaces 8 of the clamping 

members 7 cooperate in aligning the axis of the 
billet in the plane 29. By reason of the fact 
that the clamping surfaces is cover 90 per cent 
of the circumference of the billet, the members 
it are operable to compensate for any irregular 
ties in the surface of the billet while permitting 
sufficient play to insure movement of the mem 
bers into clamping engagement. 

. As best shown in Fig. 3, a punch is provided 

5 axis of the billet and the pin 24. 
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held by the clamp B. The punch 3D is mounted 
for axial movinent through a suitable opening 
formed in the abutment , and has its axis post 
tioned in the vertical plane 2 contairing the 

A connecting 
member 8 is provided for connecting the punch 

to the piston rod 32 of a pneumatic air han 
mer. The air hammer coinprises a cylinder 33 
in which is mounted a piston for imparting 

0 novement to the piston rod 32. Suitable valve 
mechanism is provided for controlling the 
admission of air to the cylinder fron an air 
line . The air hanner including the cylinder 

and the valve 8 is a conventional type form 
ls ing no part per se of this invention. It will be 

sufncient to point out that the valve S is provided 
with a piston control member 8 adapted to al 
ternately connect the ends of the cylinder 
with the line St. 

20 Working strokes will be imparted to the 
as long as pressure is admitted through the 

line , and six working strokes of the hanner 
will usually be found sufficient to form the de 
sired opening in the end of the billet. 

es. Referring to Fig. 1, there is shown diagram 
matically the arrangement of apparatus for con 
trolling the operation of the air cylinder 2 and 
the operation of the hammer 88. In this show 
ing, a valve S is provided for 

so admission of air under pressure to lines 48 and 
47 from a suitable source of air under high pres 
sure (not shown). The valve 4U may be of 
conventional type readily purchaeable 
market for alternately connecting one 

35 lines 4 and 4 to the source of air pressure and 
the other of the lines to the atmosphere. 

40 ton 26 outwardly as viewed in Fig. 4 to move the 
clamping members into clamping engagement 
with an end of a billet. The line for operating 
the air hammer is shown in Fig. 1 connected to 
the line 4. A relief valve 48 is provided in the 

5 line B for preventing operation of the hanner 
by the admission of air pressure thereto un 

der certain conditions. The relief Yave 48 is of 
a type adapted to alternately connect the line 

with the line 4 and with the atmosphere, 
50 and is provided with a predetermined bias mains 

taining the valve in a position disconnecting the 
line 47 from the hammer 38. Upon admission of . 
air to the line 47, the pressure therein will not 
build up until the clamping, members 7 have 

55 been moved into clamping engagement with the 
billet. Upon the building up of Aressure within 
the cylinder 27, such pressure will operate to 
move the valve 8 against its bias to connect the 
cylinder 38 to the source of pressure, and the 
punch 3D will be operated as described above. 

. The bias of the valve 4 will be so regulated 
that air will not be admitted to the cylinder 
until the pressure within the cylinder 2 is suf 
cient to operatively hold the billet in position 

is through the clamping members 7 to prevent 
the punch 30 from imparting movement to the 
billet. The valve 48 is of a conventional cony 
struction readily purchaseable on the market, 
and accordingly has not been illustrated in de 

70 tail. The arrangement of the valve 48 and the 
line S with respect to the line 4 prevents an 
untinely Operation of the cylinder 3, and makes 
operation of the cylinder 33 responsive to opera 
tion of the cylinder 27. In this manner, the for forming the opening in the end of the billet is punch 3 will not be operated prior to movement, 
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of the clamping members into clamping en 
gagement with the billet. 
After the punch 8 has operated to form an 

opening in the end of the billet, the valve 4 is 
operated to connect the line with a source of 
air pressure to admit air to the other end of the 
cylinder 27 and to connect the line 47 to the at 
mosphere. Upon connection of the line 47 to 
the atmosphere, the valve 8 will operate to con 
nect the line 38 to the atmosphere and release 
the pressure within the cylinder . Immediately 
upon release of the pressure within the cylinder 
33, the spring 49 will be operative to withdraw 
the plunger 30 to the position shown in Fig. 3. 
The withdrawal of the punch O in this manner 
enables the members to be operated immedi 
ately to lift the billet out of engagement with 
the rollers 2 and onto skids or other suitable cons 
veying mechanism for transmission to the pierc 
ing mill. It will be apparent that if the punch 
30 were left in the opening formed in the end 
of the billet, damage would be caused to the end 
of the billet upon operation of the lifting mem 
bers . 

It will be recalled that the clamping members 
7 are operable to move the billet to a position 

with its axis lying in a plane containing the axis 
of the punch 30. The clamping members or jaws 
7 are also removably secured to the parts 2 and 
in order that members having different shaped 

clamping surfaces 8 may be inserted for engage 
ment with billets of various sizes. Since the level, 
at which a billet of any size will be supported, is 
fixed by the top supporting surfaces of the rollers 
2, it will be apparent that the lower edges 50 of 
the clamping surfaces 8 will occupy substan 
tially the same position regardless of the size of 
billet to be clamped. This will be understood 
by reference to Fig. 4 wherein the dotted lines 

a indicate the position of the clamping surfaces 
8 for a smaller size billet. Although the parts 
2 and 3 through the clamping members 

will be operative to align the axis of the billet 
with respect to the vertical plane 29, it will be 
apparent that the punch 3 must be adjusted in 
a vertical plane according to the size of billet 
being operated upon. 
The mechanism for imparting vertical adjust 

ment to the punch 30 is best shown in Fig. 2. In 
this showing, the punch operating mechanism C 
is mounted on a support 5 mounted for vertical 
movement with respect to a support 52 rigidly se 
cured to the foundation structure 5. The Sup 
port 5 is provided with parts 54 mounted for 
vertical movement in guide slots 55 formed in 
the stationary support 52. The parts 5 and 55 
guide the vertical movement of the support 5 and 
prevent horizontal movement thereof. The Sup 
port 5 is provided with inclined surfaces 56 slid 
ably engageable with members carried by an 
actuating member 58 mounted for horizontal 
sliding movement on the Support 52. In this 
manner, the members 5 are, in effect, camming 
members operable to impart vertical movement 
to the support 5 and punch operating mecha 
nism C upon horizontal movement being in 
parted to the support 58. 
Amanually operable device 59 is rotatably car 

ried by the stationary support 52 and has a 
threaded shaft 60 engageable with a part in 
tegral with the movable support 58 for impart 
ing a controlled movement to the support 58. 
Upon a change of clamping members , the der 
vice 59 will be operated to adjust the punch 80 

O 
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the axis of the billet carried by the conveyor 
support A. 
The operation of the apparatus will be appar 

ent from the foregoing, and it will be sufficient 
to point out that a billet delivered from the fur 
nace onto the rollers 2 will be carried by the 
power-driven rollers into engagement with the 
abutment . Upon movement of the billet into 
engagement with the abutment 0, the valve 45 
may be operated to admit air to the cylinder 27 
for moving the clamping members into clamp 
ing engagement with the end of the billet. Such 
engagement, as pointed out, is effective to align 
the billet in a predetermined position with re 
spect to the conveyor support A and the punch 
0. As the members move into clamping en 

gagement, the valve 48 will automatically func 
tion to start operation of the hammer 38 to cause 
the punch 30 to form an opening in the end of 
the heated billet. After the opening is formed, 
the Valve 45 will be operated to move the clamp 
ing members 7 out of engagement with the end 
of the billet and to stop. operation of the ham 
mer 38 permitting withdrawal of the punch 30 
by the spring 49. The members may then 
be operated by mechanism (not shown) through 
a control 62 therefor adjacent the control 45 
shown in Fig. 1 to remove the billet from the 
rollers, 2 for continuing its Conveyance from the 
furnace to the piercing mill. 
From the foregoing it will be apparent that 

there is provided apparatus which is operable to 
form an opening centrally of an eEnd of a heated 
billet in an extremely short period of time at a 
minimum of expense. It is merely necessary to 
install the clamping device Band punching mech 
anism C in such a position that the conveyor 
mechanism employed for Conveying a heated bil 
let from a furnace to the piercing mill will de 
liver the billet endwise to the clamp B at a point 
during transit of the billet to the piercing mill. 
After installation it will be apparent that about 
the only additional cost of operation involved 
will be the air necessary to operate the fluid pres 
sure cylinders 27 and 33. The controls for these 
cylinders may be actuated by the same operator 
Controlling the discharge of the billets from the 
furnace for transmission to the piercing mill and 
this may be done in such manner as to not inter 

50 fere substantially with the continuous flow of 

70 

billets to the piercing mill. 
The adjustments necessary to adapt the ap 

paratus for use with different size billets are 
extremely simple. In the event that the size of . 
the billets is changed, it is merely necessary to 
remove the clamping members 7 and insert other 
such clamping members having clamping surfaces 
8 corresponding to the new size of billet, and to 

operate the manual control 59 to adjust the ver 
tical position of the punch 30 so that its axis will 
be positioned in a horizontal plane Containing the 
axis of the billet as it rests on the rollers 2. 

It will be particularly noted that the conveyor 
part A cooperates with the clamping member B 
and punching mechanism C in that it supports 
the billet at a predetermined level during the 
punching Operation and is operable to deliver, a 
billet endwise into engagement with the abut 
ment intermediate the clamping jaws 7. The 
clamping mechanism B cooperates with the parts 
A and C in that it aligns the position of the 
billet in a vertical plane with respect to the con 
veyor A for Operation thereon...by the punch C. 
Other modes of applying the principle of the 

vertical plane to align the axis thereof with 75 invention may be employed, change being made 



4. 
as regards the details described, provided the 
features stated in any of the following claims or 
the equivalent of such be employed. 

I, therefore, particularly point out and dis 
tinctly claim as my invention: 

1. Apparatus of the character described con 
prising, in combination, a support adapted to 
support a billet thereon at a predetermined level, 
clamping megns for holding the billet against 
longitudinal movement with respect to said sup 
port, means including a part relatively movable 
in an axial directfbn with respect to said clamp 
ing means for forming an opening in an end of 
the billet, said clamping means having opposite 
ly disposed parts movable toward each other into 
clamping engagement with the billet, said parts 
being operable upon movement into clamping 
engagement to move the billet into a position with 
its axis lying in a vertical plane containing the 
axis of said axially movable forming part, and 
means for adjusting said forming part with re 
spect to said vertical plane to align its axis with 
the axis of the billet held by said clamping means, 
said adjusting means comprising a vertically nov 
able support carrying said forming means, a hori 
zontally movable support carrying said vertically 
movable support, a fixed support carrying said 
horizontally movable support, and means oper 
able upon movement of said horizontally movable 
support relative to said fixed support to impart 
vertical movement to the support carrying said 
fornia means. . 

2. Apparatus of the character described con 
prising, in combination, a support in the form 
of a conveyor adapted to move a billet longitud 
nally, an abutment adapted to retain the billet 
against such movement in one direction, clamp 
ing means adjacent to but independent of said 
abutment adapted to laterally engage the cor 
responding end-portion only of the billet and 
hold the billet against movement in either direc 
tion, and means for forming an opening centrally 
in such billet prior to drawing the latter into a 
seamless tube, said means including a punch mov 
able in an axial direction with respect to such 
billet-end while held by said clamping means. 

3. Apparatus of the character described com 
prising, in combination, a support in the form 
of a conveyor adapted to move a billet longitudi 
nally, an abutment adapted to retain the billet 
against such movement in one direction, clamps 
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prising, in combination, a support in the form 
of a conveyor adapted to move a billet longitud 
nally, an abutment adapted to retain the bet 
against such movement in one direction, clamp 
ing means adjacent to but independent of said 
abutment adapted to laterally engage the corre 
sponding end-portion only of the billet, and an 
air hammer provided with a punch movable in an 
axial direction with respect to such billet-end 
while held by said clamping means, said air han 
mer being bodily vertically adjustable to align 
said punch with the center of such billet-end. 

6. Apparatus of the character described com 
prising, in combination, a support in the form 
of a Conveyor adapted to move a billet longitud 
nally, an abutment adapted to retain the billet 
against such movement in one direction, clamp 
ing means adjacent said abutment adapted to 
engage the corresponding end-portion only of 
the billet and hold the billet against movement 
in either direction, said clamping means includ 
ing replaceable jaws to fit bets of different di 
ameters the lower engaging surfaces whereof lie 
in the plane of said billet support, and means 
for forming an opening centrally in such billet 
end prior to drawing the blet into a seamless 
tube, said means including a punch movable in 
an axial direction with respect to such billet-end 
while held by said clamping means. 

7. Apparatus of the character described com 
prising, in combination, a support for a billet, 
clamping means adapted to laterally engage one 
end-portion only of the billet while resting on 
said support, said clamping means including re 
placeable jaws to fit billets of different diameters 
the lower engaging surfaces whereof lie in the 
plane of said billet support, and means for form 
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ing means adjacent to but independent of said 
abutment adapted to laterally engage the cor 
responding end-portion only of the billet and 
an air hammer provided with a punch movable 
in an axial direction with respect to such billet 
end while held by said clamping means. 

4. Apparatus of the character described con 
prising, in combination, a support in the form 
of a conveyor adapted to move a billet longitudi 
nally, an abutment adapted to retain the billet 
against such movement in one direction, clamp 
ing means adjacent said abutment adapted to 
engage the corresponding end-portion of the bil 
let and hold the billet against movement in either 
direction, and means for forming an opening 
centrally in such billet end prior to drawing the 
billet into a seamless tube, said means including 
a punch movable in an axial direction with re 
spect to such billet-end while held by said clamp 
ing means and said means being adjustable to 
align said punch with the center of such billet 
end. 

5. Apparatus of the character described come 

ing an opening centrally in such billet end prior 
to drawing the billet into a seamless tube, said : 
means including a punch movable in an axial 
direction with respect to such billet-end while 
held by said clamping means. 

8. Apparatus of the character described com 
prising, in combination, a conveyor adapted to 
receive a billet from a furnace and move the 
same longitudinally away therefrom, an abut 
ment adapted to retain the billet against such 
movement in one direction, clamping means ad 
jacent said abutment adapted to laterally en 
gage the corresponding end-portion only of the 
billet and hold the billet against movement in 
either direction, means for forming an opening 
centrally in such billet end prior to drawing the 

O 

billet into a seamless tube, said means including 
a punch movable in an axial direction with re 
Spect to such billet-end while held by said clamp 
ing means, and means adapted following the re 
lease of the billet from said clamping means to 
remove the billet transversely from said conveyor 
for transmission to a piercing mill or the like. 

9. Apparatus of the character described com 
prising, in combination, a conveyor adapted to 
receive a billet from a furnace and move the 
same longitudinally away therefrom, an abut 
ment limiting such movement, means adapted to 
engage the forward end of such billet and form 
an Opening in such end while the billet is con 
tacting such abutment and other means adapted 
following the release of the billet from said first 
named means to remove such billet transversey 
from said conveyor for transmission to a piercing 
mill or the like. - 

RAYMOND E. DEWEY. 


