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UNITED STATES

PATENT OFFICE,

' MARSHALL F. CAPRON, OF ELYRIA, OHIO.

MECHANISM F_or-i_ THE MANUFACTURE OF SEAMLESS. TUBES.

No. 843,867.

Specification of Letters Patent.

Patented Feb, 12, 1907.

Application filed May 26, 1905, Serial No, 262,468,

To all whom it may concern: .

Be it known that I, MarsHALL F. CAPRON,

" residing at Elyria, in the county of Lorain

1o
5
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and State of Ozio, a citizen of the United

-States, have invented or discovered certain

new and useful Improverents in Mechanism
for the Manufacture of Seamless Tubes, of
which improvements the following is a speci-
fication. ’ o ‘

The invention described herein relates to
certain. improvemwents in nills for the pro-
duction of seamless tubes,” the improve-
wents being especially adapted to that step
of the art by whicha tubular blank is forred,
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,
wkereby the billet is forced over the randrel-

Dbar for supporting the billet or blank after

being forced onto tre mandrel-bar and for
stifting the mandrel-bar longitudinally for

bringing it into operative relation to the rolls’

and for withdrawing it from the pierced

~blank, - : ' N
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Tiie invention is hereinafter more fully de-
seribed and claimed. o ~
In the wccomnpanying drawings, forming a
part of tlds specfication, Figure 1 is a top
lan view of my improved mandrel-bar and
billet” supporting” and - guiding mechanism.
Tig. 2 is a side elevation of tize same. Fig.3
a view, partly in side elevation and partly in
section, of the irechanisn. Fig. 4isa trans-
verse section on a plane indicated by theline

AVIV,Fig. 1. Fig. 5isatop plan view,on an

enlarged scale, of a portion of therechanisin,
portions being broken away. Fig. 6 is an
elevation of the rear end of theiechanism,
Fig. 7 is a sectional view of the carriage for
shifting tte mandrel-bar.. TFigs. 8,9, arid 10
are detail views of the guide-frames.

In the practice of my invention any suit-

ablerolls can be enployed, such as are known
in the art as a part of a piercing-iill and
adapted to perform what is sometimes called
a “‘spinning’’ operation on the metal.  Such
rolls have their faces or operative portions of
any desired suitable contour and tieir axes
more or less inclined to ecach other. The
axial linie of feed usually bisects the angle of
the axes of the rolls. . ‘ '

.. The main frame of the machine, on which
is secured the guides for the mandrel-bar and

billet and on which also moves the mandrel-
bar-shifting mwechanisin, 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

suitably shifted by its operating-lever 10.
By this mwechanism or any other mechanism
suitable for the purpose the head 3 can be
shifted back and forth along its ways as re-

against end thrust of the mandrel-bar inci-
dent to the piercing operation, suitable lock
mechanism is enployed—such, for example,
as that shown in the drawings, which con-
sists of notches 11, formed in the ways 2, and
the swinging frame 12, mounted on the car-
riageand provided withlugs 13, adapted when

Jtle frame 12 is properly shifted to enter the
notches, and thereby lock the carriage as
against movement 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, a
finer adjustment of the carriage. and the
mandrel-bar should be provided and in the
construction shown consisis of a head 14,
movably mounted cn the carriage 3 and

stem 15, passing through a nut on the car-
riage and having a swivel connection to the
head 14. e o
In crder to prévent the head 14 from ro-
“tating either during its adjustment along the
‘carriage Gér by the mandrel-bar during the
picercing of the hillet, a key 16 is secured to
the head and projectsinto 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 bagk and forth by the head, but is free
to rotate therein:
the mandrel-bar is provided with a collar 19,
held within a'seat or socket in the liead 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

quired. In -order.to lock this carriage as' .
75

In the consttuction shown

is avoided by antifriction-rollers interposed.
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by the shaft 8, the cluteh mechanism 9 being .
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adapied to be shifted by means of a threaded |
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between the end of the mandrel and the end’

- wall of the socket in.the head, as shown in-

[oT%

_ carriage, a'seties of tilting frames 21 are piv-« ) , ) :
. machine-—where provisionismadeforitsoper-
. ation—as, for example, by a: pinion 31, en-

Ic

Fig. 7. : , RS _

In order to guide and support the mandrel-
bar as it'is moved forward or to. the-left to
operative position by the movement of the

otally mounted.in slots along the median
line of the main frame 1: Thesé frames 21
are consirueted so that the ends toward the
carriace 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;

5

of the pivots of the frames sulliciently far so |
“that ‘the weight cf the mandrel-bar on the

as:shown in Figs. 3,8,.9,-and 10.. "/These tilt:
ing frames are so.pivoted in the slots in the-
bottom: imain- frame or bed of the- machine
that normally. the ‘mandrel-bar will.rest in.

.the: bottom of the half-rcund grocves made
in'the friction-rollers.

'th The axes of the roll-
ers.are alittleforward or to thelefi of the axes.

. frietion-rollers -‘would have no tendency: to

25

tilt: the frames backward. Weights 22 are
connectéd to arms on the frames so.as to give

‘a_slight. preponiderance in the.same direc-

tion—. e, to tilting the frames forward. "“The

- Lforward filting of the frames-is preferably

30

limited by-a suitable.stép, which in the eon-
struction shown ceonsisis of shoulders 23.on:
the .frames, (sce Fig.-8,) adapted to abut
against the ends of the slots in which the

~frames 21 are mounted, thereby limiting the

35

tipping mcvement of the frames to the left.
In this condition. the friction-rolers will sup- .

~.port - the mandrel-bar. with its axis in the:
- axial line ¢f feed. ¢f:the billet to the rolls. It
~is preferred -to-employ a pair of idler-rollers’

40

24 as.an additicnal 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- ;
‘erablelength, and therefore liable to'sag as-it

“js:being moved forward to operative position,
+ithe ‘bell-mouthed ends. of the til{ing frames

5o

will..cateh -the forwerd end of the mandrel

~.gnd-giide it.into proper. alinement with the

‘mandralibar - guides, to ke hereinafter. de-

* geribed; - These mandrel-bar guides are pref-’
-rergbly made in the form of wings or doors 25,

55
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‘mounted:on. vertical ‘shafts provided at the

lower:ends, with tbothed sectors:26,.inter-

-meshing with each other, as clearly shown in
‘Fig/6. These wings are provided:in their
»-adjacentedgeswith half-round grooves which

when: ithe wings .are. in: operative position

-form e circular epening approximately.equal
‘to:the external diameter. of'the mandrel-bar

and-will therefore serve to centerand support

‘the mandrel-bar in operative position. -~

" Any suitable mechanism may be employed .

.erably:secured to
rolls 24. -
_ During the formation or development, of a’

843,867

for swinging the wmgs to. closed position—
such, for example, as that shown, wh.ch con-
sists of -a lug 28, depending from one of the

-sector-wheels and project:ng into the path of

movement of a shoulaer 29 on a sliding bar
30. * This bar extends back to auy conven-
ient, position—say about the miacle of the

gag.ng teeth on the bar 30 and operated by a
hand-wheel 32. *“While these wings or doors

70
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may be swung open by the.operaton of the -
hand-wheel 32 out of the path of the advanc- |
ing billet-as it-is ‘be.ng ceveloped along the

mandrel-bar, it is preferred that the mechan-

ism: employed- for operating the daors: or.

8¢

wings should - be so'-constructed that the .

doors or-wings can be forced open by the ad-
vancing end of the bllet.i . » o

In.or.er to provide supports for the billet
and man:rel-bar as: the former is developed
along the mancrel,.a ser.es.of doors or wings
33,are mounted .onvertical shafts and pref-
erably alternate with. the mancrel-bar wings
or doors 25, ~These wings .or.ddors,33. are

proviced w.th-grooves in the’r meeting ecges, -
~which when the wings are in ojerat.ve posi-

tion form openings of approximately the ex-
ternal.diameter .ot the b_ﬁet- being ceveloped
along the mandrel-bar, so as to atiord an efli-
clent support. and  gu.de ‘therefor.

85
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These : -

doors are preferably.operated by.the édrriage

3 _as-it-reaches the encs of ils movement
along the ways 2, and to this end arms 34 ex-~.

tend from the vertical shaft.of one of each

10

pair-of doors or.wings (which are-caused to -

vgnq,ve:i'nfr unison.by two sectors 35, intermesh-
ingwith each other) and areconnected. by pins

or other suitable means to a slicing bar 36. -

-This bar 36.is proviced with tappets 37 and
.38, projecting into the path of movement of

the carriage 3, so that when the carriage
reaches'theforward 1'mit of its movement the

- doors. 33 wlll beclosed or brought into ojera-

tive position, and when the carriage reaches
or approaches therearward L'mit of its move-

to permit the billet to beremoved by.su.table
swing.ng arms, as hereinafter ¢ escribed.

10!

_ment, at which time the mancrel-bar w1l be
w.th rawn, the doors 33 w:ll be swung oren”

II;

In orcer to strip thebllet-from the man-

drel, an abutment 39-is-provided and. pref-

b’Het along the mandrel-bar the forward end

-of the bllet will first.strike aga’nst a.pair.of
-mandrel-bar-supporting wings 25.and force:
them ojen without affecting anyof the other -

wings or doors. 25 of the series. - As the:de-

velopmentt of the billet continues:-it will next,

the bearings for the idler-

12¢
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strke the.friction-roller. 21% on .one. of ‘the

tlt‘ng guices 21 and so tip such frame that
the friction-roller :carried thereby ~will - be

shifted.to the opposite side»jof? the .‘-ve'rtiqal_

13¢
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plane passing through the pivotof the frame
21 and take a somewhat lower position, ce-
pendent upon the thickness of the wall of the-
b:llet develojed along themandrel, and there-
by serve to guile the a ivancing end of the
b llet into the open’ng of the wings or coors
of the bllet-guides 33. After the blllet has
been entirely pierced and lies wholly én the
mandrel-barthe carrlage 3 is unloeked and-
drawn backwar! ani with it the blllet untl
the rear en of the latter strikes aga’nst the
stripping-plate 39. In this backward move-
ment of the carriage, themian “rel-bar, an<. b:l-
let any of the guices 25 which have not been
opened during the development of the bllet

will be forceiojen, and asthecarriagereaches .
“the rear lim't of its movement all the billet-

~ guies 33 wll be opened, so that the billet

20

* the billet along the mandrel.

will thereafter be supported by the friction-
rollers of the tilting frames 21. '

- Ip order to remove the billet from these
rollers, I provide a series of tilting arms along
one or both sides of the path of movenient of
These arms 44
are secured to shafts 41, mounted in stit-

‘able bearings on the main frame and adapted
“to be rotated to raise and lower the arms by

"~ any stitable means—as, for example, by

30
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frid-presstre 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 vnder 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 v pon which side of the
machine the pierced billet is to be discharged,
is operat d, thereby lifiing the inner ends of-
the arn.  and with them the hillet resting on
therollersof thetiltingframes21. Thesearms
are so swing that the complete billet will Toll
ofl 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 adj: sted by the screw
15. The carriage in its movement to the.
left closes the hillet-sopporting wings ‘or
doors33. After the mandrel hasbeen shifted
to operative position the wings or doors for
the mandrel-bar are closed by operating the
hand-wheel 32.° iy "
If desired, provision may be made for caxs-.

“ing the circrlation of a cooling medizm

6o
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throvgh the mandrel-bar.

I claim herein as my invention— .

1. The combination of rolls of a billet-
piercing mill, a mandrel-bar, and wings or.
doors mo:'nted to move horizontally to and
from operative position and arranged in pairs
and of anv desired number of-pairs for engag-
ing and holding the mandrel-stem in the axial
line of r=~M delivery. - . . Lo
2. The combination of :olls of a. billet>
piercing mill, a mandrel-bar, doors or wings

8

mounted to move horizontally to and from
operative position and in pairs and of any de-
sired number for engacing 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
meéunted to move horizontally to and from
operative position and in pairs of-any desired
number for engaging and holding the man-

drel-sterh in the axial line of roll delivery-and

mechanism for shifting the doors or wings
from an open to a closed position.

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

70

75
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operative position and in pairs of any desired

nunber, and provided in their meeting faces
with grooves properly proportioned. for re-
ceiving and guiding the billet as formed and

85

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 doors' mounted to move horizontally to

~

90

and from operative position and in pairs and -

of any desired number of pairs for engaging
and g iding the tillet as formed along the
1nan§rel, and mechanism for opening and
closing such grides.. :

6. The conibination of rolls of a billet-
plexrcing mill, a mandrel-bar, wings or doors

an pairs and of any desired number of pairs

for engaging and giiding the billet as it is
formed along the mandrel,-a movable car-

95
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riage for skifting the mandrel and means in-
fol oy

terposed Getween 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-

piercing will, a mandrel-bar, wings or doors

horizontally movable to and from operative
position and arranged in pairs and of any de-

-sired nz mber of pairs for engaging and gt id-

ing the Fillet as it is formed along the man-

drel, mechanism for opening the wings or
’ - 2. o

doors .and mechanism for lifting the com-

pleted billet {rom between the open wings or

doors. -

8. The combination of rolls of a billet-

piercing will, a mandrel-bar, wings or doors
horizontally movable to and from operative
position and arranged for engaging and stp-
porting the Lillet as it is formed along the
mandrel-kar, 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 ot doors., I

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

"billet-as it is formed along the mandrel, a

110
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‘movable carriage connected to the mandrel-

bar, an abutment for engaging the end of the

- completed billet during ~the longitudinal
“movement of the mandrel-bar and mechan-

ism operative during the longitudinal move-
ment of the mandrel-bar for opening the

 wings or doors, :

I0

10. The combination of rolls of a billet-
picreing mill, a mandrel-bar, guiding wings
or doors horizontally movable to and from
operative pcsition and arranged in pairs of
any desired nuinber, means for operating the
wings or doors, a pivotally-mounted frane
arranged along and below the mandrel-bar,
and .means for lifting the completed billet

“from the wings or franzes.

11. The combination of rolls of a billet-.
piercing mill, a mandrel-bar, a traveling car-

- . riage connected to the mandrel-bar, means

ZC.'
- ing 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.

25

¢ 12, A combination of rolls of a billet-piere-
ing mill, a_hollow mandrel-bar, a traveling

carriage; a head movable on the carriage and
having a loose connection to the mandrel-bar,
2 hollow screw engaging a nut carried by the

“carriage and having a swivel connection to

the head, tubes extending through the screw

-and head and connected to the mandrel-bar | .

and a lock for holding the carriage as against:
. longitudinal movement. '

35

13. The combination of rolls of & illet-
piercing mill, a mandrel-bar, a traveling car--

‘riage, & frame arranged in the peth cf the

forward end of the mandrel-bar and pivoted
to swing in the direction of movemrent of

“the mandrel-bar and provided with a bell--

40
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mouthed opening in the direction of the for-
ward movement of the mandrel-bar to cpera-
tive position. ’ :

14. The combination of rolls of a billet-
piercing nill, a mandrel-bar, a traveling car-
riage, a.guide-frame provided with a fricticn-
roller and pivoted to swing in the directicn of

.the movement of the mandrel-bar, the pcr-

tion of the frame in the rear of the {riction-
roller heing constructed to guide gnd direct

843,867

the mandrel-bar onto the friétion¢roiler;~ and

position. - : : A
15. The combination of rolls of .a billet-
piercing rcill, 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 movemnent of the mandrel-
bar, a friction-roller mounted on the frame

the pivot of the frame, and mears tending to

stop for limiting the movement of the frame.

:16. The combination of rolls of a killet-
piercing mill, a mandrel-bar, a traveling car-
riage connected to the mandrel-bar; a frame
arranged in the path of the fcrward end of

i the mandrel-bar as it is shifted to cperative’

| position, and piveted to swing in the-direc-

forward, of the vertical plane passing through .

5¢

means tending to hold the frame in cperative _

55
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hold the frame in operative pcsition.and a

70

| tion of movement of the mandrel-bar, a fric- .

| tion-roller mounted on the frame forward f
| the vertical plane passing through the.pivot

mounted as to perncit cf its being tilted back-

mandrel-bar, means tending.to hold: the
frame in operative position and a stop for
limiting the moverent of the frame.

17. The combination of rolls of & billet-
piercing will, s 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 doars
for engaging and guiding the Lillet as it is
formed alcng the mandrel-bar, the mandrel-
bar-supporting doors keing movable to open

of the billet along the mandrel-bar and the
billet-supporting wings or doors being mov-

tion.

my -hand. , :
-MARSHALL F. CAPRON.
" Witnesses: ' DR
EsteLie Curnins, ’
Awrratr E. Apawms.

ward by the billet as it is fcrmed along the .

of the frame, the frame being so pivetally

75
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pesition in the direction of the development

90

able to ¢pen pcsition in the oppcsite direc-

In testimony whereof I have hereunto‘sét a



