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UNITED STATES 
RALPH CHARLES STI EFEIL, OF 

PATENT OFFICE. 
ELLWOOD CITY, PENNSYLVANIA, 

ASSIGNOR, HY MESNE ASSIGNMENTS, TO NATIONAL TUBE COM 
PANY., A ('ORPORATION () F NEW J ElkSEY. 

MECHANISM FOR FEEDING UBULAR BLES. 

??. 811,526. Specification of Letters Patent. , Patented Jan. 30, 1906. 
Continuation of application Serial No. 56,236, filed April 17, 1901, This application filed January 2, 1902, Serial No, 88,035, 

To (t,77 7.tyho7pn, 7,t 7nu/(vv/ (20/u/(2627°7u»: 
Be it known that I, RALPII CARI. Es 

STIEFEL, engineer, a citizen of the Swiss Re 
public, residing at Ellwood City, Pennsylva 
nia, have invented certain new and useful 
Improvements in Mechanism for Feeding 
Tubular Billets, of which the following is a 
description, referring to the accompanying 
drawings, which form part of this specifica 
tion. 

This is a continuation and renewal of and 
substitution for my application filed April 17, 
1901, Serial No. 56,236. 
This invention is particularly designed and 

adapted for use in coöperation with step-by 
step swaging-rolls for rolling out tubular bil 
lets into longer and thinner-walled tubes. 
At each rotation of the rolls the billet is fed 
forward into the pass and is thrust back with 
its mandrel-bar by the action of the rolls. 
The use of the invention is not limited to 
such rolls, however. Its object is to improve 
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the reciprocating and steadilly-advancing bil 
let-feeding action and to continue such ac 
tion as long as may be necessary to properly 
finish the rear end of the billet. Heretofore 
very wasteful expedients have commonly 
been resorted to, such as a red-hot collar 
placed behind the billet upon the mandrel, in 
order that the rolling action may be con 
tinued to the very end of the billet without endangering the breakage or damage of the 
rolls which might otherwise occur by their 
impinging upon a hard metal sleeve, if such 
were used to press the billet forward. 
The present invention, briefly stated, is a 

feeding mechanism. 
In part the invention contemplates an im 

proved end support for the rear end of the 
billet, which is movable upon the mandrel 
bar support and can be drawn back from the billet without stopping the rolling operation 
when the rear end of the billet is being acted 
on by the rolls. 
Another part of the invention is the means 

by which this end support of the billet is con 
trolled and released and means for automat 
ically catching it and retaining it in its inac 
tive position, so that it shall not be thrown 
forward between the rolls. - 

Yet another part of the invention is the 
means for giving the forward travel to the en tire feeding apparatus. 

: In addition to these improvements there 
are several important devices hereinafter 
specified and enumerated in the claims which accomplish certain important objects, as will 
presently appear from the following descrip 

Ition of the best embodiment of the invention 
now known to me. 

In the drawings, Figure 1 is a side view 
with the rolls and billet in section seen during 
the rolling of a tube. Fig. 2 is a similar view 
showing the billet rolled out to nearly its full 
length and the supporting-sleeve drawn away 
from the rear end of the billet. Fig. 3 is a 
view showing the billet completely rolled. 
Fig. 4 is a view showing the completed tube 
withdrawn from the rolls, the carriage being 
disconnected and drawn back from the feed 
ram. Fig. 5 is a central longitudinal section 
of the carriage and attachments. Fig. 6 is a 
plan view of the carriage and attachments 
with the spindle-spring partly broken away. 
Fig. 7 is a partial rear end view on a larger 
scale. Fig. 8 is a detail view, in vertical sec 
tion, of the forward end of the apparatus, 
showing the supporting-sleeve drawn back. 
Fig. 9 is a cross-section on the plane 99 of Fig. S. 
At 1 is the hollow billet. 
2 2 are the segmental rolls, the general 

character of which are well known in this art. 
33 are the housings in which the rolls are 

mounted. 
4 is the frame of the feed-carriage, prefer 

ably mounted on wheels 5 5. By means of 
the link 6, pivotally mounted at 7 upon the 
feed-carriage and operated by a lever 8, the 
feed-carriage can be rigidly connected with 
the head 9, fixed to the piston-rod or plunger 
10 of a feed-ram, as shown and hereinafter 
again referred to. By means of the same le 
vers the link 6 can be disconnected from the 
head 9. 
The feed-spindle 11 is mounted in two 

cross-heads 2 and 35. Through head 35 it 
is reciprocable. Cróss-head 12 reciprocates 
with it and is guided in grooves 13 13, Fig. 6, 
on the frame 4 of the feed-carriage. In the 
front end of the feed-spinale l l is a recess 14. 
which receives and holds the rear end of the 

| mandrel - bar 15. The mandrel-bar is se 
cured by a ke v 19. 
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The end support for the billet consists of a to5 
sleeve 16, which fits loosely over the feed 
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spindle. The forward and internally - re 
duced end of the sleeve may fit closely the 
inlandrel-bar 15, while the rear end of the 
sleeve fits the spindle, as shown, and is pro 
vided with a beveled ring 17. Two slots 18 
IS are cut through the wall of the sleeve 16 
in Order that the key 19 may extend through 
them. Two pins 20, screwed into the feed 
Spindle 11, also extend through the slots of 
the sleeve. (See Figs. S and 9.) The key 19 and the pins 20, although they prevent 
the sleeve 16 from turning on the feed-spin 
dle, allow the sleeve to slide freely endwise. 
Between the pins 20 and the taper-shaped 
sleeve-ring 17 there is a confined coiled com 
pression-spring 21, which presses the sleeve in 
the direction of the arrow 22. Within a slot 
23 (see Fig. 6) in the feed-spindle are pivoted 
two catches or dogs 24. These dogs 24 may 
beloose on their pins 25. A Wedge 26, con 
trolled and carried by a rod 27, Fig. 8, forces 
the dogs outward against the rear face of the 
ring 17 to hold the sleeve 16 rigidly in its for 
ward or active position, as in Figs. 1, 5, and 
6. The rod 27 extends centrally the whole 
length of the feed-spindle 11 and at its rear 
end is provided with a collar 28, engaged and 
held by two latches or catches 29, which are 
pivotally fixed to a ring 30 on the rear of the 
spindle by means of two pins 31 and which 
Serve to prevent backward movement of the 
rod 27 until they are released. The latch 
ring 30 is screw-threaded onto the spindle 11, 
and thereby can be adjusted endwise to make 
the catches 29 bear nicely against the collar 
2S without allowing lost motion. The 
catches 29 are rigidly held to the ring 28 by a 
disk plate 32, the collar of which fits over the 
ends of the catches. The disk plate 32 is 
pressed toward the catches by a coiled com 
pression-spring 33, supported at its other end 
by a washer 34, fixed to the central rod 27. 
At the rear of the carriage-frame 4, the 

cross-head 35 carries a rotary bushing 36, 
turning with a pinion 37 keyed to it. Pin 
ion 37 meshes with a pinion 38, which has its 
bearings in two brackets 39, fastened to the 
feed-carriage. By means of the lever 40 
and spring-pawl 41, which engages pinion 38, 
the bushing 36 can be turned at will. The 
Segment 42 carries the stops or pins 43 to 
conveniently regulate the rotative move 
ment of the bushing 36. The bushing 36 is 
the means of rotating the spindle 11, to 
which it is splined or keyed-e.g., by a key 
44, which has a sliding fit in the keyway 45 
in the feed-spindle 11. A compressed coiled 
spring 46, fitting over the enlargement 47 of 

?? 
the feed-spindle 11 at one end and over the 
bushing 36 at its other end, is confined be 
tween the pinion 37 and the shoulder on the 
enlargement 47, as in Fig. 5, and therefore 
presses the feed-spindle forward in the direc 
tion of the arrow 48. 
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In order to properly limit the forward 
throw of the spindle and at the same time to 
avoid too violent a shock when the spindle is 
free to go to the forward limit of its throw, 
there is provided a resilient cushion 51, held 
within the cylindrical enlargement of the 
bushing 36, as shown in Fig. 5, and a coöper 
ating flange or disk 50, which is adjustably 
Screw-threaded onto the spindle 11 and im 
movably secured to jam-nut 49. The disk 
50 forms a loosely-fitting piston in the cylin 
der-like enlargement of the bushing 36, and 
by the greater or less closeness of its fit a 
greater or less pneumatic clamping or check 
ing of the forward throw of the spindle is ef 
fected before the disk 50 strikes the cushion 
or buffer 51. By this means the action may 
be regulated to a nicety. This is of great 
importance, because, on the one hand, the 
hammering action due to the entire inertia of 
the forward-moving spindle should be re 
stricted to safe limits and, on the other hand, 
the action should be as quick and sharp as 
possible in order to give a greater number of 
strokes in a given period, and thereby enable 
the rolls to be run at a higher speed and pro 
ducing a higher efficiency of the entire rolling 
apparatus. On account of this improve 
ment, for which reason it may be termed a 
“motion-damping' device, and in pursuance 
of the latter object a far more powerful spring 
46, may be employed than would be practi 
cable without it. 

Recurring now to the sleeve-support 16, a 
stirrup-like catch 52, having an incline 53, 
coöperates with the beveled ring 17 and is 
pivoted at 54. When the sleeve 16 springs 
back toward the catch 52, the catch drops 
over the ring 17 and secures the sleeve 16 in 
its rear position out of the way of the rolls. 
In order to readily release the sleeve, a bell 
crank treadle 62, connected by link 64 to le 
ver-arm 65, which turns the two lever-arms 
66, is provided. When the arms 66 are 
raised, as in Fig. 2, the disk 32 strikes them 
in its forward movement and releases the 
catches 29. It will be understood that the 
catch 52 may be released from the ring 17 by 
lifting the catch through the medium of its 
inclined portion 53. 
The connections between the feed-carriage 

and the feed-ram head 9, already mentioned, 
are as follows: The coiled compression-spring 
56, mounted on a supporting-rod 57, acts 
against the lug 59 of the pivoted link 6 and 
tends to keep the link pressed down. The 
link neatly fits the head 9, as shown, pre 
venting lost motion in either direction when 
it is on the head. Fig. 3 shows the feed-car 
riage disconnected from the feed-ram, and 
Fig. 4 shows it drawn back after the opera 
tion is completed. In order to connect the 
two, the feed-carriage has merely to be pushed 
toward the rolls till the inclined face 60 of the 
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link 6 strikes and rides over the incline 61 of 
... the head 9 and drops down into connection 
with the head by the action of the spring 56. 
The operation of the entire apparatus may 

be conducted as follows: Let the carriage be 
drawn back, disconnected from the head ), 
the mandrel-bar put in place and secured by 
the key 19, the end-support sleeve 16 brought 
forward to its active position and secured by 
thrusting forward the rod 27 and wedge 26, 
the catches 29 applied to the collar or disk 28 
and held by the disk-plate 32, the ram-head 
9 retracted, and the hot billet placed on the 
mandrel-bar with its rear end against the end 
support 16. Then the carriage is run toward 
the rolls till the link 6 strikes and engages the 
head 9 and the ram is started. By the action 
of the ram the carriage and all its attach 
ments are carried toward the rolls till they 
impinge on the forward end of the billet. In 
Fig. 1 the position is seen after a few inches 
of the billet have been rolled or swaged and 
at the instant when the acting faces of the 
roll-sectors ha ve left the billet and the man 
drel-bar and billet, have sprung forward into 
the rolls as far as the buffer 51 and spindle ll 
will permit. Each turn of the rolls forces 
back the billet with the bar and spindle, 
strongly compressing the spring 46, and an 
instant later as the rolls release the billet it is 
thrust forward again into the roll-pass. At 
each throw of the spindle the operator actu 
ates the lever 40 one stroke, rotating the bil 
let preferably a quarter-turn each time. Pro 
gressive advance is accomplished by the ac 
tion of the ram and the rolling continues un 
til the rear end of the billet approaches the 
rolls and warns the operator to retract the 
rear-end-supporting sleeve 16. When this 
condition is reached, the frictional contact 
between the swaged and elongated portions 
of the billet or tube and the mandrel-bar is 
sufficient to hold the tube upon the bar, and 
the further use of the end support 16 is dis 
pensed with. The operator therefore with 
out stopping the action of the ram steps for 
an instant on the treadle 62, thereby forcing 
up the arms 66, engaging the disk-plate 32 at 
its next forward throw, and causing the re 
lease of the catches 29, rod 27, wedge 26, and 
dogs 24, thus leaving the spring 21 free to act 
on the sleeve 16. This spring, aided also by 
the inertia of the sleeve 16, retracts the sleeve 
on the spindle at or before the next backward 
throw of the spindle and sleeve, and the bev 
eled face of the ring 17 passes under the in 
cline 53 of the stirrup-like catch 54, allowing 
this catch to engage and securely hold the 
ring 17, and consequently the entire sleeve, 
in an inactive position retracted from the end 
of the billet, as seen in Fig. 2. A little later 
that is to say, as soon as the rolls have reached 
and sufficiently finished the rear end of the 
tube, as shown in Fig. 3-the lever S is de 
pressed, raising the link 6 from the head 9 
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and disconnecting the carriage from the ram. 
This should be i dolne just when the rolls are 
about to thrust back the tube, as if this be 
done the energy of the backward thrust of 
the billet, mandrel-bar, and spindle storing 
itself in the powerful spring 46 will be sufi 
cient to cause the recoil of the entire carriage, 
running it back with or without the aid of the 
operators to the position shown in Fig. 4 and 
withdrawing the tube entirely from the roll 
pass. The mandrel-bar and tube are now 
freed from the spindle 11 by knocking out 
the key 19, and the apparatus is ready for a 
repetition of the operation upon another bil 
let, the parts being put in position, as already 
specified. 

It will be observed that the several opera 
tions of turning the billet during its forward 
stroke by means of hand-lever 40, the with 
drawing the sleeve from the rear end of the 
billet by foot-pressure on the treadle 62, and 
the disconnecting of the feed-carriage from 
the feed-ran for the purpose of withdrawing 
the finished tube from the rolls may all be 
performed by a single operator. It will also 
be observed that in the described device the 
three levers with which these three distinct 
operations are performed are located in posi 
tion to be easily reached in succession by the 
same operator. The convenient disposition 
of such le vers is one of the manv important 
practical advantages of the appa'atus. Per 
haps the most important feature of all, how 
e ver, is the retraction of a innovable support 
from behind the billet at the proper time and 
securing it at a safe distance without stopping 
or interfering with the rolling operation. 

In the subjoined claims I do not of course 
limit myself to the particular details of me 
chanical design shown in the accompanying 
drawings or described in the accompanying 
specification. Manifestly these can be mod 
ified indefinitely by any skilled mechanic now 
that the desirable principle on which the ma 
chine should work has been set forth. 
The following are therefore claimed as the 

essentially novel and characteristic features 
of the invention: 

1. In a feeding mechanism and in combi 
nation with a mandrel-bar and means for 
supporting and advancing said mandrel-bar, 
the improvement consisting in an end Sup 
port for the billet movable relative to the 
mandrel and from its active position in re 
spect to the billet. 

2. In a feeding mechanism and in combi 
nation with a mandrel-bar and means for 
supporting and advancing said mandrel-bar, 
the improvement consisting in .n end sup 
port for the billet movable relative to the 
mandrel and from its active position in re 
spect to the billet, and means for securing the 
end support in and releasing it from an active 
position. 

3. In a feeding mechanism and in combi 
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nation with a mandrel-bar and means for 
supporting and advancing said mandrel-bar, 
the improvement consisting in an end sup 
port for the billet movable relative to the 
imandrel and from its active position in re 
spect to the billet, and means for engaging 
and holding the end support in an inactive 
position. . 

4. In a feeding mechanism and in combi 
nation with a mandrel-bar, means for sup 
porting and advancing said mandrel-bar, the 
improvement consisting in an end support 
for the billet movable from its active posi 
tion in respect to the billet, means for holding 
the Support in and releasing it from its active 
position, and means for catching it in an in 
active position when so released. 

5. In a feeding mechanism and in combi 
nation with a traveling carriage, a spindle 
reciprocably and rotarily mounted on the 
carriage, means for rotating the spindle and 
resilient means for actuating the spindle lon 
gitudinally, the inprovement which consists 
in an end support for the billets or tubes re 
ciprocable relatively to the spindle, and 
means for securing the end support in and re 
leasing it from an active position. w 

6. In a feeding mechanism and in combi 
nation with a traveling carriage, a spindle 
reciprocably and rotarily mounted on the 
carriage, means for rotating the spindle and 
resilient means for actuating the spindle lon 
gitudinally, the improvement which consists 
in an end support for the billets or tubes re 
ciprocable relatively to the spindle, and 
means for engaging and holding the end sup 
port in an inactive position. 

7. In a feeding mechanism and in combi 
nation with a traveling carriage, a spindle 
reciprocably and rotarily mounted on the 
carriage, means for rotating the spindle and 
resilient means for actuating the spindle lon 
gitudinally, the improvement which consists 
in an end support for the billets or tubes re 
ciprocable relatively to the spindle, means 
for holding the support in and releasing it 
from its active position, and means for catch 
ing it in an inactive position when so re 
leased. 

8. In a feeding mechanism and in combi 
nation with a traveling carriage, a spindle 
reciprocably and rotarily mounted on the 
carriage, means for rotating the spindle and 
resilient means for actuating the spindle lon 
gitudinally, the improvement which consists 
in a motion-damping device on the carriage 
for checking the motion of the spindle. 

9. In combination with the reciprocable 
spindle, a feeding mechanism, a retractable 
support movable relatively to the spindle, 
and means for holding the support in posi 
tion, said means combining a controlling con 
nection extending longitudinally of the spin 
dle, rigid means at one end thereof for hold 
ing the support, as aforesaid, means for lock- | 
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ing the said controlling connection in the 
vicinity of its other end. 

10. In combination with the reciprocable 
spindle of a feeding mechanism, a retractable 
support movable relatively to the spindle, 
and means for holding the support in posi 
tion, said means having a controlling connec 
tion extending longitudinally of and coaxi 
ally with the spindle for the purposes set 
forth. 

11. In a feeding mechanism of the type 
having a reciprocable spindle and a traveling 
carriage upon which the spindle reciprocates, 
the improvement consisting in a power-actu 
ated movable body and a self-coupling con 
nection between the carriage and the said 
movable body, substantially as set forth. 

12. In a feeding mechanism of a type hav 
ing a reciprocable spindle and a traveling 
carriage upon which said spindle reciprocates, 
an improvement consisting in a movable 
body, means for automatically coupling the 
carriage to the said body, and means acting 
on a part of the coupling means for uncoup 
ling the carriage from said body, substan 
tially as set forth. 

13. In a feeding mechanism of the type 
having a reciprocable spindle and a traveling 
carriage, upon which the spindle reciprocates, 
an improvement consisting in a power-actu 
ated movable body, and a link on one of said 
parts for automatically engaging the other, 
substantially as set forth. 

14. In a feeding mechanism of the type 
having a reciprocable spindle, and a traveling 
'arriage, consisting in a power actuated 
movable body, a link on one of said parts for 
automatically engaging the other, and means 
for disengaging the link, substantially as set 
forth. 

15. In a feeding mechanism and in combi 
nation with a traveling carriage, a spindle 
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mounted on the carriage, and resilient means 
for actuating the spindle longitudinally, the 
improvement which consists in an end sup 
port for the billets or tubes reciprocable rela 
tively to the spindle, means for securing the 
end supportin and releasing it from an active 
position, and a power - actuated movable 
body and a self-coupling connection between 
the carriage and the said movable body, sub 
stantially for the purposes set forth. 

16. In a feeding mechanism of the type 
having a traveling carriage and a spindle re 
ciprocating upon said carriage, the improve 
ment consisting in means for rotating the 

| spindle and means for supporting the end of 
the billets or tubes, which means reciprocates 
relatively to said spindle. 

Signed this 23d day of December, 1901, at 
Ellwood City. 

RALPH (HARLES STIEFEL. 
Witnesses: 

T. A. ROBERTSON, 
G. T. GILLETTE. 
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