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To all whon, it notif concern. 
Beit known that I, MARSHALL F. CAPRON, 

, residing at Elyria, in the county of Lorain 

O 

and State of Onio, a citizen of the United 
States, have invented or discovered certain 
new and useful Improvements in Mechanism 
for the Manufacture of Sean less Tubes, of 
which improvements the following is a speci 
fication. 
The invention described herein relates to 

certain improvements in nills for the pro 
duction of seamless tubes, the improve 
nents being especially adapted to that step 
of the art by which a tubular blank is formed, 
such step being commonly known as “pierc 
ing.' . . . . 
The invention has for its object the pro 

vision of suitable means for supporting the 
mandrel-bar in proper relation to the rolls, 
whereby the billet is forced over the mandrel 
bar for supporting the billet or blank after 
being forced onto the mandrel-bar and for 
shifting the mandrel-bar longitudinally for 
bringing it into operative relation to the rolls 
and for withdrawing it from the pierced 

7 blank. w 
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The invention is hereinafter more fully de 
scribed and claimed. W 

In the accompanying drawings, forming a 
part of this specificution, Figure 1, is a top 
lan view of my improved mandrel-bar and 
oillet supporting and guiding mechanism. 
Fig. 2 is a side elevation of the staine. Fig. 3 
a view, partly in side elevation and partly in 
section, of the mechanism. Fig. 4 is a trans 
verse section on a plane indicated by the line 
IVIV, Fig. 1. Fig. 5 is a top plan view, on an 
enlarged scale, of a portion of the Irecianism, 
portions being broken away. Fig. 6 is an 
elevation of tie rear end of their echanism. 
Fig. 7 is a sectional view of the carriage for 
shifting the mandrel-bar. Figs. 8,9, and 10 
are detail views of the guide-frames. 

In the practice of my invention any suit 
able rolls can be employed, such as are known 
in the art as a part of a piercing-ill and 
adapted to perform what is someties called 
a 'spinning' operation on the metal. Suci, 
rolls have their faces or operative portions of 
any desired suitable contour and tieir axes 
more or less inclined to each other. Tile 
axial line of feed usually bisects the angle of 
tie axes of the rolls. . 
The main frame of the machine, on which 

billet and on which also moves the mandrel 
bar-shifting mechanisin, is ordinarily of a 
length double that of the longest billet to be 
produced. The rear end of the frame (the 
right-hand end, shown in Figs. 1, 2, and 3) is 
provided with guideways 2 for the carriage 3, 
which, as shown in Fig. 7, is provided with 
a depending lug 4, adapted to engage a 
sprocket-chain 5, passing around wheels 6, 
one or both of which are positively driven by 
a shaft 7 through suitable gearing. This 
shaft through suitable clutch mechanism and 
gearing can be driven in opposite directions 
by the shaft 8, the clutch mechanism 9 being 
suitably shifted by its operating-lever 10. 
By this mechanism or any other mechanism 
suitable for the purpose the head 3 can be 
shifted back and forth, along its ways as re 
quired. In order to lock this carriage as . 

75 against end thrust of the mandrel-bar inci 
dent to the piercing operation, suitable lock 
mechanism is employed-such, for example, 
as that shown in the drawings, which con 
sists of notches 11, formed in tie ways 2, and 
tile swinging frame 12, mounted on the car 
riage and provided with lugs 13, adapted when 
tle frame 12 is properly shifted to enter the 
notches, and thereby lock the carriage as 
against novement along the ways. 
As the piercing-plug on the end of the 

mandrel-bar must be closely adjusted as re 
gards its position relative to the rolls. A 2. 
finer adjustment of the carriage, and thi. 
mandrel-bar should be provided and in the 
construction shown consists of a head 14, 
movably mount cd on the carriage 3 and 

o 
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adapted to be shifted by means of a threaded . 
stem 15, passing through a nut on the car 
riage and having a swivel connection to the 
head 14. . . . 
In order to prevent the head 14 from ro 

tating either during its adjustment along the 
carriage or ly, the mandrel-bar during the 
piercing of the billet, a key 16 is secured to 
the head and projects into a slot 17 in the car 
riage. The mandrel-bar 18 is held within 
the head 14 in such manner that it can be 
shifted back and forth by the head, but is free 
to rotate therein. I 
the mandrel-bar is provided with a collar 19, 
held within a seat or socket in the head by a 
plate 20. As the mandrel rotates during the 
piercing of the billet excessive friction be 
tween the end of the mandrel and the head 14 

In the construction shown 

95 
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55 is secured the guides for the mandrel-bar and is avoided by antifriction-rollers interposed. I Ic 
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between the end of the mandrel and the end for swinging the wings to closed position 
wall of the socket in the head, as shown in 
Fig. 7. . . . 

In order to guide and support the mandrel 
such, for example, as that shown, which con 
sists of a lug. 28, depending from one of the 
sector-wheels and projecting into the path of 

5 bar as it is moved forward or to the left to movement of a shoulder 29 on a sliding bar 
operative position by the movement of the 
carriage, a series of tilting frames 21 are piv 
otally mounted in slots along the median 
line of the main frame 1: These frames 21 

I c are constructed so that the ends toward the 

15. 

carriage will be inclined and flared outwardly 
with flaring sides, so that the front end of 
the mandrel will be properly guided onto 
friction-rollers 21, mounted in the frames, . . y y 

shown in Figs, 3,8,9, and 10. These tilt: 
ing frames are so pivoted in the slots in the 
bottom main frame or bed of the machine 
that normally, the mandrel-bar will rest in 
the bottom of the half-round grooves made 

20 in the friction-rollers. The axes of the roll 
ers are a little forward or to the left of the axes. 

s' of the pivots of the frames sufficiently far so 
that the 'weight of the mandrel-bar on the 

...friction-rollers would have no tendency to 
25 tilt, the frames backward. Weights 22 are 

connected to arms on the frames si), as to give 
a slight, preponderance in the same direc 
tion-i.e., to tilting the frames forward. The 
forward tilting of the frames is preferably 

3o limited by a suitable stop, which in the con 
struction shown consists of shoulders 23 on 
the frames, (see Fig. 8,) adapted to abut 
against the ends of the slots in which the 
frames 21 are mounted, thereby limiting the 

35 tipping movement of the frames to the left. 
In this condition the friction-rollers will sup 
port the mandrel-bar with its axis in the: 
axial line offeed of the billet to the rolls. It 

it is preferred to employ a pair of idler-rollers 
4o 24 as an additional guide for, the mandrel 
...bar, their particular function being to sup 

port, the forward end of the mandrel-bar 
after it is withdrawn from the billet and 

: when the carriage is at the end of its rear 
45 ward movement. 

As the mandrel-bar is generally, of consid. 
erable length, and, therefore liable to sag as it 

: the bell-mouthed ends of the tilting frames 
5o will catch the forward end of the mandrel 

and guide it into proper.alinement with the 
mandrel bar guides, to be hereinafter, de 
scribed. These mandrel-bar guides are pref 

; : erably made in the form of wings or doors 25, 
55 mounted on vertical shafts, provided at the 

loweriends, with töothed sectors 26, inter 
meshing with each other, as clearly shown in 
Fig. 5. These wings are provided in their 

3. adjacentedges with half-round grooves which 
6o when the wings are in operative position 

form a circular opening approximately equal 
: to the external diameter of the mandrel-bar 
and will thereforeserve to center and support 
the mandrel-bar in operative position. 

"is being moved forward to operative position, . 

5 Any suitable mechanism may be employed 

erably 

of the billet will first strike against a E. of 
mandrel-bar-supporting wings 25 and force 
them open without affecting any of the other 

30. This bar extends back to ally conven 
ient position say about the middle of the 
machine-where provisionis made for its oper 
ation-as, for example, by a pinion 31, en 
gaging teeth on the bar 30 and operated by a 
hand-wheel32. While these wings or doors may be swung open by the operation of the . 
hand-Wheel 32 out of the path of the advanc ing billet as it is being developed along the 

8c mandrel-bar, it is preferred that the mechan 
ism employed for operating the doors or. 

75 

wings should be so constructed that the . 
vancing end of the billet. 

In order to provide su 8 . . . . 
and manirel-bar as the former is developed 

doors or Wings can be forced open by the ad 

| along the mandrel, a series of doors or wings 
33, are mounted onvertical shafts and pref erably alternate with the mangrel-bar wings 
or doors. 25. These wings or, doors 33 are provicies. With grooves in ther meeting edges, 
which when the wings are in operative posi 

ports for the billet 

tion form openings of E. eX ternal diameter of the billet being developed 
along the mandrel-bar, so as to afford an effi 
cent support and guide therefor. These doors are preferably operated by the carriage 
3 as it reaches the ends of its movement 
along the ways 2, and to this end aims 34 ex 
tend from the vertical shaft, of one of each o 

pair of doors or wings (which are caused to 
move in unison by two sectors 35, intermesh 
ing with each other) and are connected by pins 
or other suitable means to a sliding bir 36. 
This bar 36 is provided with tappets 37 and 
38, projecting into the path of movement of 
the carriage 3, so that when the carriage 
reaches the forward limit of its movement the 
doors. 33 will be closed or brought into opera 
tive position, and when the carriage reaches 
or approaches the rearward limit of its move 

Io 

ment, at which time the mandrel-bar will be 
to permit the billet to be removed by suitable 
swinging arms, as hereinafter described. 

In order to strip the billet from the man 

With rawn, the doors 33 will be swung open 
II 

drel, an abutment 39 is provided and pref 
rolls 24. . . . 

During the formation or development of a 
billet along the mandrel-bar the forward end 

wings or doors 25 of the series. As the de 
velopment of the billet continues it will next 

secured to the bearings for the idler 
I2 

I 2 

strike the friction-roller. 21, on one of the 
tilting guides 21 and so tip such frame that 
the friction-roller carried thereby will be 
shifted to the opposite side of the “vertical 
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plane passing through the pivot of the frame 
21 and take a somewhat lower position, de 
pendent upon the thickness of the wall of the 
billet developed along themandrel, and there 
by serve to guide the avancing end of the 
billet into the opening of the wings or doors 
of the billet-guides 33. After the blet has 
been entirely pierced anti lies wholly on the 
mandrel-bar the carriage 3 is unlocked an 
drawn backwar ani with it the billet until 
the rear end of the latter strikes against the 
stripping-plate 39. In this backward move 
ment of the carriage, the man rel-bar, and bil 
let any of the guides 25 which have not been 
opened during the development of the billet 
will be force open, and as the carriage reaches. 
the rear limit of its movement all the billet 
guiles 33 will be opened, so that the billet 

the billet along the mandrel. 

will thereafter be supported by the friction 
Rollers of the tilting frames 21. 

In order to remove the billet from these 
rollers, I provide a series of tilting arms along 
one or both sides of the path of movement of 

These arms 4th 
are secred to shafts 41, mounted in Slit 
able bearings on the main frame and adapted 
to be rotated to raise and lower the arms by 
any Sitable means--as, for example, by 

35 

fluid-press re cylinders 42, operating rack 
bars 43, which intermesh with pinions 44 on 
the shafts 41. As shown in Fig. 4, these 
arms have hook-shaped inner ends which 
normally project under and across the path 
of movement of the billet along the mandrel 
bar. When the mandrel-bar has been with 
drawn, as stated, one or the other of the 
shafts 41, dependent pon which side of the 
machine the pierced billet is to be discharged, 
is operat d, thereby lifting the inner ends of 
the arn. and with them the hillet resting on 
the rollers of the tilting frames 21. Thesearns 
are so swing that the complete billet will roll " - - ' 

piercing nil, a mandrel-bar, wings or doors 
horizontally movable to and from operative of along the arms to one side of the machine. 

After the billet has been removed the car 
riage 3 is shifted to the left, locked, and if 
necessary the mandrel adjsted by the screw 
15. The carriage in its movement to the 
left closes the billet-Sipporting wings or 
doors 33. After the mandrel has been shifted 
to operative position the wings or doors for 
the mandrel-bar are closed by operating the 
hand-wheel32. ... " - 

If desired, provision may be made for calis 
ing the circlation of a cooling medium 

55 through the mandrel-bar. 
claim herein as my invention 

1. The combination of rolls of a billet 
piercing mill, a mandrel-bar, and wings or. 
doors monted to move horizontally to and 

6o from operative position and arranged in pairs 

65 

and of any desired nimber of pairs for engag 
ing and holding the mandrel-stem in the axial 
line of ril delivery. . Y 

2. The combination 

drel-stem in the axi 

of oils of a billets 
piercing mill, a mandrel-bar, doors or wings billet as it is formed along the mandrel, a 

3. 

mounted to move horizontally to and from 
operative position and in pairs and of any de 
sired ninber for engaging and holding the 
mandrel-stem in the axial line of roll delivery 
and movable to open position by the billet as 
it is formed along the mandrel-bar. 

3. The combination of rolls of a billet 
piercing mill, a mandrel-bar, Wings or doors 
mounted to move horizontally to and from 
operative position and in pairs of any desired 
nimber for E. and holding the man 
mechanism for shifting the doors or wings 
from an open to a closed position. w 

4. The combination of rolls of a billet 
piercing mill, a mandrel-bar, wings or doors 
monted to" move horizontally to and from 

line of roll delivery and 
75 

operative position and in pairs of any desired 
nimber, and provided in their meeting faces 
with grooves properly proportioned for re 
ceiving and gliding the billet as formed and 
arranged with the groove-centers in the axial. 
line of roll delivery. 5. The combination of rolls of a billet 
piercing mill, a mandrel-bar, Swinging wings 
or doorsmo inted to move horizontally to 
and from operative position and in pairs and 
of any desired number of pairs for engaging 
and i. iding the billet as formed along the 
mandrel, and mechanism for opening and 
closing Stich guides. - 

6. The combination of rolls of a billet 
piercing mill, a mandrel-bar, wings or doors 
in pairs and of any desired number of pairs 
for engaging and gliding the billet as it is 
formed along the mandrel, a movable car 

95 
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riage for shifting the nandrel and means in 
terposed between the carriage and doors 
whereby the latter may be shifted to open 
and closed position on the movement of the 
carriage. 

7. The combination of rolls of a billet 

position and arranged in pairs and of any de 
-sired nimber of pairs for engaging and grid 
ing the billet as it is formed along the man 
drel, mechanism for opening the wings or 
doors and mechanism for lifting the com 
pleted billet from between the open wings or 
doors. 

I Io 

I I5 

8. The combination of rolls of a billet 
piercing mill, a mandrel-bar, Wings or doors 
horizontally movable to and from operative 
position and arranged for engaging and stp 
porting the billet as it is formed along the 
mandrel-bar, mechanism for opening the 
wings or doors, means for withdrawing the 
mandrel from the billet and means for lifting 
the completed billet from between the open 
wings or doors. - 

9. The combination of rolls of a billet 
piercing mill, a mandrel-bar, horizontally 
swinging wings or doors for guiding the 

125 
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bar, an abutment for engaging the end of the 

ism operative during the longitudinal move 
ment of the mandrel-bar for opening the wings or doors. 

10. The combination of rolls of a billet 
picreling bill, a mandrel-bar, guiding wings 

IO or doors horizontally movable to and from 
operative position and arranged in pairs of 
any desired number, means for operating the 
wings or doors, a pivotally-mounted france 
arranged along and below the mandrel-bar, 
and means for lifting the completed billet 
from the wings or frances. . . 

11. The combination of rolls of a billet 
piercing mill, a mandrel-bar, a traveling car 
riage connected to the mandrel-bar, means 

2C 

ling the carriage as against movement along 
for shifting the carriage and a lock for hold 
its guides, and means for adjusting the man 
drel-bar relative to the carriage. 

: 12. A combination of rolls of a billet-pierc 
25 ing mill, a hollow mandrel-bar, a traveling 

carriage; a head movable on the carriage and 
having aloose connection to the mandrel-bar, 
a hollow screw engaging a nut carried by the 
carriage and having a swivel connection to 
and head and connected to the mandrel-bar and a lock for holding the carriage as against 
longitudinal movement. 

35 

the mandrel-bar and provided with a bell 

45 

the head, tubes extending through the screw 

. . . ; of rolls of a billet 
piercing mill, a mandrel bar, a traveling car 

13. The combination 

riage, a frame arranged in the path of the 
forward end of the nandrel-bar and pivoted 
to swing in the direction of movement of 
mouthed opening in the direction of the for 
ward movement of the mandrel-bar to opera 
tive position. - - 

14. The combination of rolls of a billet 
piercing mill, a mandrel-bar, a traveling car 
riage, a guide-frame provided with a friction 
roller and pivoted to swing in the direction of 
the movement of the mandrel-bar, the por 
tion of the frame in the rear of the friction roller being constructed to guide and direct 

r 
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movable carriage connected to the mandrel- the mandrel-bar onto the friction-roller, and 5c 
means tending to hold the frame in operative completed billet during the longitudinal position 

movement of the mandrel-bar and mechan 15. The combination of rolls of a billet 
piercing mill, a mandrel-bar, a traveling car 
riage connected with the mandrel-bar, a guide-frame arranged in the path of the for 
ward end of the mandrel-bar as it is shifted 
to operative position, and pivoted to Swing 
in the direction of movement of the mandrel 
bar, a friction-roller mounted on the frame 
forward of the vertical plane passing through 
the piyot of the frame, and means tending to 
hold the frame in operative position and a 
stop for limiting the movement of the frame. 

16. The conbination of rolls of a billet 
piercing mill, a mandrel-bar, a traveling car 
riage connected to the mandrel-bar, a frame 
arranged in the path of the forward end of 
the mandrel-bar as it is shifted to operative 
position, and pivoted to swing in the direc 

tion-roller mounted on the frame forward Cf the vertical plane passing through the pivot 

55 

tion of movement of the mandrel-bar, a fric 

of the frame, the frame being so pivotally 
mounted as to permit cf its being tilted back 
ward by the billet as it is formed along the 
mandrel-bar, means tending to hold the 
frame in operative position and a stop for 
limiting the movement of the frame. 

17. The combination of rolls of a billet 
piercing mill, a mandrel-bar, a series of hori Zontally-swinging wings or doors for engag: 
ing and guiding the mandrel-bar, a second 
series of horizontally-swinging wings or doors 
for engaging and guiding the billet as it is 
formed along the mandrel-bar, the mandrel 
bar-supporting doors being movable to open 
position in the direction of the development 

75 

of the billet along the mandrel-bar and the 
billet-supporting wings or doors being nov 99 able to open position in the opposite direc tion. 

In testimony whereof I have hereunto set my hand. 
- MARSHALL F. CAPRON. 
Witnesses: , , 

EsTELLE CULLINs, 
ARTHUR. E. ADAMS. 


