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ROBERT A BARRETT OF BARBERTON OHIO ASDIGNOR TO THE STIRLING
OOMPANY OF J ERSEY CITY NEW J ERSEY A CORPORATION OF NEW_

J ERSEY

i ',APPAHATU.S--FOH"_-MAKI'NG SERPENTINE B‘OILER-OHEADERS._

| SPEC‘IFICATION formmg part of Letters Pa.tent No. 786 794 dated Aprll 11, 1905,
Applw&tmn ﬁled Septembar 3y 1901, Serml No 74 201

To all whom z,zﬁ ma,y CONCertv: -
Be it known that I, ROBERT A. BARRDTT A

resident of Barberton in the county of Sum-'

mitand State of Ohio, have invented a new and

& useful Improvement in Apparatus for Mak- |

Ing Serpentine Boiler-Headers; and 1 do here-
by declare the following to be a full, clear, and
exact description thereof.

My invention relates to apparatus for shap-

10 1ng hollow or tubular metal articles of irregu-

lar outline longitudinally, such as serpentine
" boiler-headers and the like.

Serpentine boiler-headers and similar arti-

clesare made from comparatively heavv metal,
15 and as such articles areirregular in shape con-
siderable difficulty has been experienced in
forming them of wrought iron or steel.

ing such articles it requires heavy pressure to

20 sha,pe the same, and. in order to prevent the
collapsing of the tube during the shaping |

process it is necessary to use an internal sup-
- port or mandrel for the same.

or internal support must offer. sufficient re-
25 sistance to the action of the external forging or

shaping means and nevertheless be capable of
being withdrawn or removed from the header:

or other article after the same is shaped.
1t 1s the object of my invention to prowde
30 apparatus for shaping serpentine boiler-head-
~ers and similar articles which issimple, strong,
“and efficient and by means of which the header
or other article can be accurately shaped and
without danger of coll&psmcr the same.

35  To this end my Invention comprises, gener-.

 ally stated, the use of a pair of oppositely-dis-
posed rolls arranged to revolve adjacent to
each other and prowded with longitudinal

- corrugations on their faces, which are adapted
40 to form the transverse corrugations in the

header, and a mandrel, which is adapted to
support the inner faces of the tube betweén
the rollsduring the shaping process. |
" In the accompanying drawings, Figure 1 is
45 a front elevation, partly in section, of my im-
proved apparatus.
of the same. Fig. 3 is a sectional side view
of the apparatus slightly modified and show- .

By
- Teason of the thlckness of the metal compos-

This mandrel

“as will be readlly undel stood.
bhoxes of the upper rolls are suppor'ted on the

on the levers 11.
adjustable by any approved: means, as the

Kig. 2 is a side elevation | gears 13,

| ing the header as it emerges from the rolls,

and Fig. 4 is a diagrammatic plan view of the 50
VGI‘tIG&l rolls.

In the use of my appara,tus it is necessary
to use at least one pair of oppositely-disposed

‘rolls provided with longitudinal corrugations:

on their faces; but I prefer to use two pairs 55
of such rolls arranged tandem and through
which the blank passes in succession, said
rolls being 1Jreiera,bly arranged honzontallv |
I also prefer to use in conjunction with such
rolls a pair of vertical rolls which are adapted 60
to confine and shape the side faces of the -
header. Inthedrawings, accordingly, I have .
shown the preferred form of my apparatus—
namely, with two pairs of horizontal longitu-
dinally-corrugated rolls and a pair of vertical 65
side rolls—although I wish it understood that .
my invention is not limited in these particu-
lars. |

The 10110‘11311(1111&11'}7 corrugated rolls are
ShOWI] at 1 and 2 and theside rollsat3. The 70

‘rolls 1 and 2 are mounted on suitable horizon-

tal shafts 4, and the side rolls are mounted on

suitable vertical shafts 5, all of these shafts be-

ing mounted 1n suitable journal-boxes in the

housing or frame 6, which may be of any de- 75

sired or necessary construction. The journal-
boxes of the lower horizontal rolls 2 are
mounted stationary in the housings or frame

6, while the journal-boxes of the upper hori-
zontal rolls 1 are adjustable by any approved 8o
means, as the screws 7, which are actuated by
be,vel-crearq 3, shafts 9, and hand-wheels 10,
The ]ournal-

levers 11, the outer ends of which are suitably 85
counterwewhted (not shown) to hold the up-
per- rolls awayfrom the lower rolls to nor-
mally maintain the pass between the said rolls
open, the adjusting-screws 7 serving to lower
the said top rolls against the counterbalances go
The side rolls 3 are also

screws 12, which are actuated by the bevel-
shafts 14, and hand-wheels 15, as
will be rea,dlly undemtood S 95

The faces of the rolls 1 emd 2-are prowded
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with the longitudinal projections or corruga-
tions 16 and flattened or grooved portions 17
and with the radial shoulders 18, the latter
indicating the  beginning and end of the
header. The number and shape of the cor-
rugations on the faces of the rolls will depend
upon the length and particular contour to be
given to the header or other tubular article,
and preferably the rolls will be of sufficient
size so that a single revolution thereof will
shape the entire length of the header. Inthe
particular machine illustrated 1 have shown
each of the rolls as provided with four pro-
jections and corresponding depressions, and
the resultant header which is formed thereby
is shown 1n dotted lines in. Fig. 2 and in full
lines in Fig. 3. In shaping said header or
other tubular article the end of the tubular
blank is inserted into the first pair of rolls,
as shown in Fig. 2, with its end abutting
agalnst the shoulder 18 on the bottom roll 2,
and said blank isthen passed through the said
rolls and enters the second set of rolls in the
same way, also passing through the same
and finally emerging in finished shape, as
shown in Fig. 3. At the same time the ver-
tical side rolls 3 3 confine the side walls of the
header during the shaping of the top and
bottom walls by means of the rolls 1 and 2.
In case the side faces of the header are to
be plain the rolls 3 will of course be plain:
but for a header which is to be used with in-
clined water-tubes it is necessary to form the
side faces stepped or jogged, so as to form
faces which will be substantially at right
angles to the inclined water-tubes. In that
event the faces of the side rolls 8 will be so
shaped as to give the desired contour to the

side walls of the header, as shown, for in-

stance, in Kig. 4. In shaping the header or
other tubular body between the rolls as thus
described it is essential that the walls of the
tube be supported internally during the shap-
Ing operation to prevent collapsing of the
tube. Any suitable form of support or man-
drel may be used for this purpose—such, for
instance, as a sand or similar mandrel or one
formed in sections, so that it can be removed

from the irregular article after it is shaped,
or a frangible mandrel which can afterward

be broken out. In Fig. 8 1 have shown a

mandrel or support composed of dry sand,

dry brick-dust, or similar material 19, tamped
into the tubular blank and confined therein
by the caps 20 and the tie-rod 21. I may,
however, use some form of frangible mandrel
which will form a rigid support for the article
while 1t 1s being shaped, and thus absolutely
guard against its collapsing at one or more
points and which shall be of a shape conform-
ing to the shape of the article to be made and
adapted to have the tube pressed down upon
the same by means of the rolls. As a suit-
able form of such frangible mandrel 1 have

786,794

22, which 1s the invention of James P. Sned-
don, as described and claimed in his applica-
tion filed April 12, 1901, Serial No. 55.541.
I do not, however, claim such mandred spe-
cifically, as any form of mandrel suitable for
the purpose is within the scope of my inven-

tion, the essential feature of which is the

forming of the tubular article on or over an
internal support or mandel by means of the
longitudinally-corrugated rolls. |

In orderto feed the blank through the rolls,
it 1s preferred to positively drive said rolls.
although the rolls may be permitted to run
idly and the blank or mandrel and blank be
drawn or pushed through said rolls, as shown,
for instance, in Fig. 3, in which the blank and
mandrel are engaged by a hook or link 23, con-
nected foany power mechanism, preterably the
piston-rod ot a hydrauliceylinder, but may be
connected to any other suitable reciprocating
rod. As above stated, 1 prefer, however, to
positively drive the rolls 1, 2, and 3 so that
the blank or the blank and mandrel together
will be fed positively through the rolls, as in
an ordinary rolling-mill.. Any suitable mech-
anism may be used t¢ drive these rolls; but 1
have shown them as being driven by means
of reciprocating racks, which are adapted to
engage gears on the shafts 4 and 5. The
shatts 4 are shown as provided with gears 24,
which are engaged by the racks 25, the racks
being reciprocated by any suitable mechan-
1sm, that shown being a power-cylinder 26,
which is adapted to slide in the ways 27 and
1s secured directly to said racks 25. The pis-
ton-rod 28 of the cylinder is fixed—as, forin-
stance, to the abutment 29—so that when wa-
ter or other fluid pressure is admitted to the
cylinder 26 the latter will be reciprocated,
thereby carrying with it the racks 25 and
through the gears 24 rotating the shafts 4 and
rolls 1 and 2. Theshafts 5 are provided with
similar gears 30, which are engaged by the

racks 31, and these in turn may be recipro-

cated by any suitable mechanism, and in this
case 1 have shown a similar hydraulic cylin-
der 26, with fixed piston-rod 28. It isprefer-
able and desirable that the rolls 1, 2, and 3
rotate 1n unison, and consequently the recip-
rocating racks 25 and 31 should be actuated
In unison and at the same speed. It is desir-
able, therefore, that the hydraulic cylinders
26 be connected to a single pipe and that a
single valve be used to admit the water to said
cylinders. 1t may also be desirable to con-
nect the racks 25 and 31 by some mechanical
means, so that they will travel at the same
speed. Any suitable mechanism or connect-
Ing means may be used for this purpose—
such, for instance, as yokes or spiders con-
necting the two racks, or suitable gearing
may beinterposed between them-—all of which
will be readily understood.

In the use of the apparatus the tubular

65 in Fig. 2 shown a hollow cast-iron mandrel { blank is heated to the desired temperature
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after being filled with sand or similar material,

or with other forms of mandre!l it is heated

and. then placed over the mandrel.. With the
specific form of mandrel illustrated in Fig. 2

the end of the blank will preferably be swao’ed
The bla,nk

down onto the end of the mandrel.
and mandrel are then fed through the rolls

“either by the positiveaction of the rollsthem-

selves or by being drawn or pushed there-

through. Tnanyevent the rolls 1 and 2 press
~ the top and bottom walls of the tube down -

upon the mandrel and shape the same, while

- the side walls of the mandrel are properly

20

30

35

4.0

45

50

tube between the rolls during this shaping |

conﬁned and, 1f necessary, shaped by the elde
rolls 3
Wha,t I claim as my 1nvent10n and: deswe to
secure by Letters Patent, is—
1. In apparatus for sha, ping Wrouo'ht-metal

headers or other tubular bodies of 1r'recruler' |

outline longltudmallv,the combination of rolls

arranged to revolve adjacent toeach otherand
ha,vmcr longitudinal .corrugations on - their
taces, “and a mandrel adapted to support the
inner faces of the tube between the rollsdur-
‘ing the shaping process. |

2 In apparatus for shaping wrought- metal
headers or other tubular bodies of 11:‘I'e0'ular

outline longitudinally, the combination of op-
positely - disposed. rolls having longitudinal
corrugations on their faces end arrena'ed to .
— revolve adjacent to each other with the corru-

gations of the rolls alternetmg, and a mandrel

‘Ldepted to support the inner faces of the tube

between the rolls during the shaping process.
3. In apparatus for ehapmﬁ' wrought-metal
headers orother tubular bodies of 11re9'ulel_
outline longitudinally, the combination of rolls
arranged to revolve adjacent to each other and

‘having longitudinal corrugations on their

faces, and a mandrel conforming to the shape

of the finished article and adapted to be in- |

serted 1n and support the walls of the tube be-
tween the rolls during the shaping process.

4. In apparatus for shaping wrought-metal
headers or other tubular bodies of irregular
outline longitudinally, the combination of rolls
arranged to revolveadjacent to each other and
having  longitudinal corrugations on their
faces, and a mandrel adapted to be inserted in

the tubular blank, have the latter pressed down |

thereupon, supportmtgr the 1nner. face of the

process and to be then removed therefrom.

- 5. In apparatus for shaping Wrouwht-—metal
headers or other tubular bodies of irregular
outline longitudinally, the combination of rolls
arranged to revolve adjacent to each other and
havmcr longitudinal corrugations on their

faces, a mandrel adapted to support the inner
faces of the tube between the rolls during the

shaping process, and means for actuating said
mandrel. |

6. In apparatus for shaping wrouﬁ'ht metal
headers or other tubular bodies of irregular

“outlinelongitudinally,the combination of rolls

arranged to revolve adjacent to each other and
havmw longitudinal corrugations on their

faces, of other rolls for conﬁnmﬁ‘ and shaping

the 81des of the tubular article, and a mandrel

| adapted to support the inner faces of the tube

between the rolls during the shaping process.

7. In apparatus for Shapma‘ wrought-metal
“headers or other tubular bodies of 1rre0'ula,rf
outline longitudinally, the combination with

rolls arranged to revolve adjacent to each

shaping the sides of the header, means for

mandrel adapted to support the inner faees of

the tube between the rolls during the sha,pm':r '

Process.”
8. A maehme for forming tubes into longi-

I .

55

60

75

“other-and hwmo*lonmtudmel corrugations on
‘their faces, of other rolls for eonﬁnmcr and

-positively driving said rolls in unison, and a-

80 .

tudinal serpentine shape consmtmo* of oppo—” '

sitely-disposed fluted rolls ermncred torevolve
in relation to each other so that the inter-
dental spaces of the rolls alternate, combined
with a mandrel supporting the inner face of
the tube located between the rolls, having a
bearing ca,pable of meshing with the inter-
dental spaces of the rolle and codperating

90

therewith to progressively produce the ser- -

pentine shape of the tube, as set forth.

9. In a machine for forming tubes into lon-

gitudinal serpentine shape, the combination
with ‘a set of rolls acting upon the exterior of

95

opposite sides of the tube and adapted to form

progressive depressions therein, of a mandrel
acting upon the interior sides of the tube end
codperating with said rolls.

In testimony whereof I, the sa,ld RoBERT A

LARRETT have hereunto set my hand.

- ROBERT A. BARRETT.
Wltnesses: |

- RoserT C. TOTTEN,
- WALTER FAMARISS.
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