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UNITED STATES PATENT OFFICE.

CAMPBELL P. HIGGINS, OF NEW YORK, N. Y.

SECTIONAL MANDREL.

SPECIFICATION forming part of Letters P&tent No. 503,960, dated Auﬂ‘ust 29, 1893.

Application filed J uly 65,1392, Senal No. 439,059,

(No model.)

To all whom it may concern:
Be it known that I, CAMPBELL P. HIGGINS,
a citizen of the Unlted States, residing in the

“¢ity, county, and State of New York, h&ve in-

vented certain new and useful Improvementb
in Sectional Mandrels, of which the following
is a specification.

The invention relates to expanding man-
drels adapted formaking tubes of rectangular
or other polygonal cross-sectional form and
the object is to provide a mandrel that may
be readily expanded in place or contracted
for withdrawal from the finished tube.

The invention consists in a mandrel made
up of longitudinal corner plates and an ex-
panding core extending throughout its length,
which by a 10110*1tud1na,1 movement 18 adapted
to expand or contmct the plates, uniformly
and simultaneously, as hereinafter deseribed
and claimed.

Referring tothe accompanying drawings:—
Flﬂ'ure 1,18 a longitudinal sectional elevatlon
showmt‘r one form of construction of my im-
proved mandrel taken on the line x—z, Fig.
4; showing also a suitable operating cylmder
therefm the sald mandrel appearing in an
expanded position; Kig. 2, a similar view
taken partly in elevatlon, showmﬂ' the man-

‘drel contracted; Fig. 3,a plan view of Figs. 1,

and 2, the pOSItIOIl corlespondmn' to Flﬂ' 1;
Kig. 4 a cross-section taken on the line y—-—-—y,
Fig. 1 and FI*D' o, & cross-section taken on
the hne Z— I‘w 2. Fig. 6,1is an enlarged
Cross- sectlon on hne y'—ay’ of Fig. 1; the po-
sition of the parts being similar to that in
Fig. 4. Fig. 7,18 a plan view partly in sec-
131011 showmﬂ' another form of construction of

my 1mproved mandrel; the parts being in an

expanded position; FIU‘ 8,asideviewpartly in
longitudinal section its p051t10n correspond-
ing o Fig. 7; Fig. 9, a side elevation partly
in sectlon showmw the parts in a contracted
position. Fw 10 1s an enlarged cross-section
taken at x'—a’, FIU‘S 9 and 13; Fig. 11, an
enlarged cross-section taken at y —y’ Flﬂ' 9,
showmn‘ the parts contracted; and I‘w' 12 an
enlarged cross-section taken at Yy’ y’ Plgs
3 and 13, showing the parts expanded. Fig.
13,18 an enlarged longitudinal section through
the end of the mandrel, corresponding in po-
sition to Fig. 8.

In FHigs. 11 12 and 13, the tube i is indicated
in p051t1on upon the mandrel

il

T .

~about the same in the die E,

The construction of the mandrel herein
shown in IFigs. 1 to 6, inclusive, is well adapt-
ed for use in conjunction with a folding die
K, indicated by dotted lines in Figs. 4 and 5,
such as more fully illustrated and claimed by
me in a separate patent application filed si-
multaneously herewith, Serial No. 439,061,
which die E, is adapted for folding the metal
plate into a rectangular tube. IFor this pur-
posé the mandrel C, is provided with longi-
tudinally divided corner sections a, b, ¢, d,
which clearly appear in cross-section in Figs.

4 and 6, designed to be expanded in opposite

directions preparatory to folding the plate
as shown 1n
Fig. 5. |

The corner pieces a, 0, ¢, d, are each pro-
vided atsuitableintervals 10110 1tud1nally,w1th

70

‘a series of wedge-shaped projections 7, 2, 7,

having flat faces, and within the same there
is a longitudinally movable core F, provided
at corresponding intervals in its length with
a co-operating series of corresponding projec-

75

‘tions 7, 7, 7; around which core are assembled

the several sections a, b, ¢, d. When the ex-
panding plates are spread by the action of
the core F, a solid bearing is secured upon
the opposite flat faces of the projections 7, 1,
1,4. 'The movable pieces ¢, b, ¢,d, are carried
in a suitable frame f, 1, havmﬂ' collars n,n, at-
either extremity thereof for preventing the
assembled mandrel sections from dropping
apart and also confining them against longi-

80

tudinal displacement.

Upon the extremity of the frame 7, f, a hy-
draulic cylinder H, is securely bolted, and
upon the extremlty of the core F, there is 9O

provided a yoke I, upon which the respeetwe

differential plunnerb 0, P, 6ngage; the smaller
pluriger o, operating to mselt the wedges and
expand the mandrel before the plate is fold ed
thereon, and the larger plunger p, operating 95
to withdraw the wedges -and collapse the
mandrel as in Fig. 5, after the fube has been
folded and exterior pressure exerted upon
the mandrel. .

Links /%, having removable pins [/, are sus- 1oo
pended from the head D, of the press, as in-
dicated in Wig.1, and the mandrel is thereby
suspended by its frame f, preparatory to its

.{ operation. By the removal of the pins [, the

mandrel and folded tube may be removed 105
bodﬂy from the die E. |
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The invention is equally applicable to ex-
pansive mandrels having longitudinally di-
vided sections otherwise located than at the
corners; for example, upon one or more of the
respective sides of the rectangular or other
polygon, aceording to form, as shown in Kigs.
7 to 13, inclusive.
drel therein shown is particularly adapted for
use in conjunction with a heating and weld-
ing apparatus, which I have described In a

separate patent application filed simultane-

ously herewith, Serial No. 439,065, the man-
drel proper C, being designed for insertion
into and expansion in the interior of the tube
preparatory to its passage between the weld-
ing rolls. The stock C’, which is a continu-
ation of the expanding faces a’, b', consti-
tutes the frame corresponding to f, in Ifig. 3,
on which the operating cylinder I, is sup-
ported. The expanding faces «’, ', and also
the expanding faces ¢/, d’, on the remaining
sides of the mandrel are interiorly provided
at suitable intervalslongitudinally,with a se-
ries of wedge-shaped and flat faced projec-
tions 1, 7, ¢, similar to those hereinbefore de-
seribed with reference to IFigs. 1 to 5, inclu-
sive, and the longitudinally movable core K,
within the mandrel is likewise provided at
corresponding intervals with the series of
wedge-shaped and flat faced projectionsy, J, 7.
The shank I’ of the core If, is also provided
with a yoke I, connected as before desecribed

with the differential plungers of the operat-

ing cylinder Y. The inner extremities of the
plates ¢/, d’, are connected together by the
studs r,upon which they move longitudinally
by means of slots in said plates as appear in
Figs. 8 and 9; the said studs being fastened
in the.central core I'; and the outer extremi-
ties of the plates ¢ d’ as also the outer ex-
tremities of the welding faces a’, §, are pro-
vided with lugs s, s, that are retained to-
gether upon a central pin ¢, Fig. 10, and all

sides of the mandrel are thus retained to-

cether. A shoulder, or lateh, or other suit-
able device is provided at w, «’, on the body
of the mandrel, for the purpose of pushing
the tube toward the welding rolls when the
mandrel has been inserted the proper dis-
tance. V,representsa traveling rollerwhich
runs upon a suitable way designed for sup-
porting the stock of the mandrel and its eyl-
inder when moved by the carrier arm of the

welding furnace in the manner deseribed in

my last mentioned patent application.

The operation of the mandrel shown 1in
Figs. 1 to 6, inclusive, is as follows: The
mandrel is first expanded by the plunger o,
which moves the core wedges 7, into contact
with and between the flat faces of the section
wedges 4, as seen in Fig. 1. The metal plate
is then laid on the folding die K, and pressed
by the compression die D, of the press into
the form shown at Fig. 4, and subsequently
folded over at the projecting edges by the
oscillation of the die K, as more fully de-
scribed in my first mentioned patent appli-

The construction of man-

el

i

Figs. 7 to 13 inclusive, is as

503,960

cation. After the plate has assumed the
tubular form shown in Fig. 5, and the head
D, retracted, pressure is applied to the plun-
aer p, of the cylinder H, which moves the
core I, endwise to release the wedges, as

shown in Figs. 2 and 5, the mandrel being

then withdrawn.

The operation of the mandrel shown in
follows:—The
mandrel is first inserted into the tube (lying
within the welding furnace or other intended
nlace), and the sides o', b, ¢, d’, then ex-
panded by means of the plunger o, which
moves the core wedges j, into contact with
and upon the flat faces of the sectional
wedges 7, as before, and thereby secures a

solid bearing against the end of the tube

abutting on the shoulder u, w', as seen in

Figs. 8 and 13. The advancement of the
mandrel toward the welding rolls then belng
continued, the seam in the tube 1s welded
over one of the faces @/, or b/, and after de-
livery from the rolls, the tube is secured
from a return motion by a suitable latching
device, while the core I, of the mandrel 18
retracted by means of the plunger p, and the
mandrel withdrawn.

ITaving thus fully described my invention,
what I elaim, and desire to secure by Letters
Patent, 15— o

1. A sectional mandrel adapted for the for-
mation thereon of tubes of rectangular cross-
sectional shape, consisting of longitudinal
corner strips, and a core provided with means
for moving outward the said corner strips of
the mandrel. | |

9. A sectional mandrel adapted for the for-
mation thereon of tubes of rectangular cross-
sectional shape, the same consisting of longi-
tudinal corner strips having a series of inte-

rior wedge-shaped and flat faced projections,

and between the said longitudinal strips, a
core having corresponding projections engag-
ing therewith and means for moving sald coro
longitudinally, substantially as desecribed.

3" In combination with a sectional man-
drel, a core provided with means for moving
outward the sections of the mandrel, a cylin-
der attached to the mandrel, a plunger with-
in the cylinder attached to the core of the
mandrel, and means for operating the said
plunger by fluid pressure. |

4. The combination of a sectional mandrel,
a core provided with means for moving out-
ward the sections of the mandrel, two cylin-
ders of different sizes attached to the man-
drel and plungers therein of different size
connected to the said core of the mandrel;
the larger for expanding, the smaller for con-

tracting the same by actuating said core in

opposite directions, and means for operating

the said plungers by fluid pressure.
CAMPBELL P. HIGGINS.

Witnesses:
Son. W. Pra1T,
I'RANCIS L. YW ARD.
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