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1o all whom it may concern.

- Be it known that I, EDWARD I. BRADDOCK

a citizen of the Umted States, residingin Med-—-
ford, in the county of Middlesex end State of |

Meeseehueetts, have invented an Improve-
ment in Apparatus for the Manufacture of

Composite Non-Corrodible Pipe, of which the.

following description, in connection with the
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20

accompanying drawings, is a specification,
like letters on the chawm s 1ep1esent1an11ke
parts.

This invention relates to an apparatus mth
which may be produced a composite metal
pipe made up of two or more axially con-
centric tubes, one of which is composed of
iron or steel and the other or others of a
metal of lower fusing-point, the tube or tubes
of lower fusing - point being permanently
united while in a fused condition to one or

both surfaces of the iron or steel tube pre-

viously formed.

The apparatus referr ed to consists, mainly,
of a tank or chamber in which the metal that

is to form the secondary tube or tubes is con- |

tained and kept in a molten state by heat; a
core or mandrel of a diameter equal to the

 desired bore of the composite pipe, with de-

30

vices attached to said core to retain it in po-
sition against the frictional action of the mov-
ing primary tube and metal for the second-

amy tube, to eentel 1t when mserted in the |

- the flow of the molten metel to the bore-form-

35 &
equal to that desired for.the external diam-

ing part of the core; at one end of the tank
cylindrical die or' passage of a diameter

eter of the composite pipe and devices con-

- tiguous to said die to eenter the primary tube

40

e,nd also permit the flow of molten metal to
the die, and a chilling-jacket upon an ex-
tension of said die outside of said tank to

congeal and solidify the metal of the second-

ary tube or tubes and cause them to contract

- upon and become securely united with the

45

primary tube, and mechanism to cause the

primary tube and molten metal in contact
with it fo move past the fel mmg surfaces of

said die and mandrel.

50

This apparatus is espeelelly edepted for
use in the construction of a composite pipe in

which the primary tube is of comparatively

inexpensive and strong, altheucrh easily-cor-

tubes.

| the Iimproved- eompee_ite pipe.

! rodlble, metal having a relaeively hig'h melt—.

ing-point, such as 1ron or steel, but commonly
known inthe arts as ‘‘corrodible ” metal, and

the secondary or protecting tube or tubes

are of metal having a relatively low melting-
point, such as lead tin, or zine¢ or their al-

loys, commonly kqun in-the arts as ‘‘non-

corrodible” metals. When the composite
pipe is produced with an a,ppara,tue such as
that above described, the primary tube 1s

chemically cleansed by pickling in the usual

manner, treated with a liquid flux, such as
chlorid of zine, and then immersed in the
tank of molten non-corrodible metal which is
to form the secondary or protecting tube or

upon one or both surfaces of the primary tube
as fast as that tubeadvancesinto the chilling
portion of the die. It may also be found con-

venient under SOme conditions to cause the

pmmary tube and molten metal to pass the
forming-die and mandrel by moving the lat-
ter a]onn' over the former, and the same re-

| sult will be obtained in each case, however—
namely, forming and uniting with the pri-
mary tube of iron or steel a superposed tube
or tubes of non-corrodible metal by progress-

ively solidifying the last-named metal upon
the said primary tube.

IIerelnafter forthe sake of brevity the WOI’d

‘iron” only will be used when naming the
metal for the primary or corrodible tube and

the word *‘tin” when naming the metal for
the secondary or non- eorwdlble tube.
~ An apparatus with which composite metal

pipe may be suecessfully made is 111uetreted
in the drawings, wherein—

Figure 1is a 10110'1511(111:1&1 seetlonal eleva-

tion of the appmatus Fig. 2 1s a horizontal

section through the formin o'-dle, with the pri-
“mary tube of metal containing the mandrel

Kig. 3 18 a section on
Fig. 4: is a front view of

mselted in said die.
line z x in Kig. 2.

the device W1th111 the tank for engaging the
rod which holds the mandrel in a stationary
Fig. 5 is a longitudinal section of
Hig. 6

position.

Thus when the iron tube with the
core inserted therein is fed forward through
the die at the end of the tank and thI‘DUG‘h
| the chilling portion of the die a comp081te |
pipeis formed with a tubular covering of the
1non - corrodible metal, proe‘resswely built
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cross-section of such pipe, and Fig. 7 a view | chamber d* across the passage leading to the

in elevation and seetion of a modification to
be referred to. _
Referring to Fig. 1 of the drawings, A is a
metal tank or vessel for holding the metal
from which the secondary or protecting tubes
are to be formed and in which that metal is
maintained in a molten condition by a fur-
nace, indicated by a grate a’. The tank is
supported upon suitable walls a? a?, the prod-

‘ucts of combustion from the furnace having

an outlet to the chimney at a*. Preferably
the tank is constructed with an inclined bot-
tom, as shown, so that the primary tubes to
be covered may be readily introduced into
the forming-die, which has a similar inclina-
tion and is attached at one end of the tank,
and thus the molten metal may flow by grav-
1ty through such die and also through the in-
terior of the tube which is under operation
when it is immersed in the bath of metal.

The tank A is provided with a suitable
opening for the insertion into it of the iron
or steel tube and, as herein shown, is open
at its top.

The broken line a may represent the level
of the molten metal.

b is the iron tube to be covered; b? the
mandrel, around which the interior second-
ary tube c is formed within the primary tube
0. Upon the inner end of this mandrel lon-
gitudinal ribs or wings 4° are formed or at-
tached to serve as centering devices for the
forming portion b* of the mandrel. The
height of the projecting centering-ribs upon
the mandrel and the size of the mandrel itself
are determined by the size of the bore of the
primary tube and the size of the bore desired

for the composite pipe.
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b when it is fed forward.

b* is an extension of the mandrel, to which
a rod 0°is hinged at &°. This rod-s provided
with a shoulder upon its outer end to engage
a standard 0, secured within the tank to pre-
vent the rod, and with it the mandrel, from
being carried out of the tank with the tube

d is the cylindrical die, in which the exte-
rior secondary tube ¢® of the composite pipe
is formed.

into the tank A, and it has formed upon its
Inner surface or connected therewith ribs d?,

~which serve to center the tube b within the

die d and which form longitudinal grooves
d’, Fig. 3, along the interior of that portion
to permit the flow of molten metal into the
die d. Around the outer end of the die d is
a chilling-jacket B, provided with an inlet-
pipe 0' and an outlet-pipe bl

Within the tank A and attached to the wall
thereof immediately back of the outlet into

the forming-die isa valve-chamber d* through -

which the tube b passes when inserted into
the die, and when the tube b, with its man-
drel, isremoved from the forming-die the out-
let-passage is closed by means of a plunger-

valve d°, which is pushed down into the valve- |

d' may be a portion of the same.
cylindrical tube as the die d, but extending

forming-die.

® d° are two grooved rolls, which guide the
tube b and move.it forward through the tank
and forming-die. The length of the ribs b3
upon the mandrel 6° should be sufficient to
give a stable bearing upon the interior of the
tube O and hold the mandrel proper, which
18 to determine the interior bore of the com-
posite pipe in an accurately central position
within the tube 0, and also the length of the
portion d’ should be sufficient to give a stable
bearing to the tube 6 and hold it in an ac-
curately central position in the die d.

In Figs. 5 and 6, which represent the com-
pleted composite pipe, 0 is the primary tube,
of iron, ¢ the interior secondary tube, of tin
or similar metal, and ¢*® the exterior second-
ary tube. The thickness of these two sec-
ondary tubes may be regulated, as desired,
by varying the size of the mandrel b?in rela-
tion to the bore of the tube b and the size of
the interior diameter of the die d with rela-
tion to the exterior diameter of the said
tube b.

When it is desired to unite a secondary
non-corrodible tube to the interior only of the
tube b, the grooves d?in the portion d' are
omitted, and thus leave a closely-fitting cy-
lindrical collar around the exterior of the
tube 0, which will prevent the flow of metal
along the outside of it.

The operation of forming a composite pipe
in this apparatus is as follows: Having filled
the tank A with molten tin or similar non-
corrodible metal up to a level, for instance,
as indicated by the broken line a, a section
of iron tube 0, properly fluxed, is slipped over
the mandrel and its retaining-rod 5. The end
of the tube in which the mandrel is located is
inserted into the bath of molten metal, pushed
between the rolls d° and thence against the
valve d°. That valve is then raised and
the tube b, with the mandrel, is moved for-
ward through the centering portion d’' out
1into the die d. The molten metal entersthe
tube 0 and molecularly unites with the por-
tion of the said tube with which it makes
contact. As soon as the valve d° is raised
the molten metal will flow out into the die d,
but before it can flow ount from the end of
that die the chilling-jacket B will have con-
gealed and solidified it, thus forming a solid
plug of metal which will prevent the escape
of any portion of the metal in the molten
state. Then as the tube b is caused to pass
along over the mandrel and through the form-
ing-die this plug of metal will be pushed out
and the molten metal in the tank will flow for-
ward through the. grooves d® in the portion
d' and between the ribs 0% on the inner end
of the mandrel. Immediately after passing
beyond these grooves into the inner part of
the die d and around the mandrel b? the mol-
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ten metal will begin to be cooled by the chill-

ing-jacket around the outer end of the form-
ing-die, and before it has passed far within




~ the portion of that die which is surrounded |

by the chilling-jacket this non-corrodible |
- metal will be congealed and solidified around
the exterior and upon the interiorof the tube |
b and securely united therewith. As the
movement of the tube b iscontinued through

B -610,223’-.' S 3

- the die d the molten metal will continue to
- flow through the said grooves into the form-

IO

I5

ing-die and around the mandrel and will be |
solidified around and within the tube b at the
part near the end of said die and mandrel,
this solidified portion being always followed .
by and immediately joined to other portions

of such metal in a molten condition, which
in turn is chilled as the iron tube is moved
forward through the die, and this chilling ac-

- tlon is continmons as the primary tube pro-

20

3ot

~and the rod 6° with the tube thereon dropped:

35

gressesthrough the chilling-die,the solidifica-
tion‘ of the non-eo‘rrodible metal being grad-

ual from the molten to the solid state of the

metal. The chilling of the metal in this man-
ner to form the seconddry tubes 1s what I
prefer to designate as a ‘‘progressive chill-
ing 7 of the non'—-eorrodible metal,and thecom-
pleted composite pipe thus formed is readily
pushed out of the die and off from the man-
drel. As soon asone length of pipe has been
fed through the die, so that its rear end has
passed the hinge b% therod §° is raised from the

tank to the pos1t10n indicated by dotted lines,
Fig. 1, another length of pipe slipped over
the rod entered between the feeding-rolls d°,

back to the position shown in full lines in
Fig. 1, and the pipe-forming process contin-

ued; and in this way the manufacture is sub-

- stantmlly continuous as long as desired, a
- fresh supply of tin or 81m113,r metal bemn'

40

- supplied to the tank as it is consumed in the
formation of the non- eouod1ble covermﬂ* for-

| _.the iron tube.

50

55

60

In Fig. 1 the mandrel and die are statlon-_-
- ary .‘ELIld the iron or steel tube is movable

relativethereto; but, asabovestated,the com-

posite pipe may be made with a reverse ar-

rangement .of apparatus—namely, with the

irou or steel tube stationary and the mandrel
This

and die movable with relation thereto.
latter arrangement of the apparatus is illus-
trated in Flﬂ‘ 7, wherein the tank A is shown

as mounted upon suitable wheels i, which
may be made to travel up an inclined railway

I’ by a eord or chain /7 passed about a pulley
or drum £
may be turned by hand or otherwise.
metal ¢ may be kept molten by a gas-burner
RS, suitably attached beneath the tank A to
move therewith and connected by a flexible
pipe h°to a gas-supply pipe A". The iron or

steel tube b may be held from moving with

the tank A, as herein shown, by a rod or bar

he, forked at its lower end to straddle the

mandrel and bear against the upper end of

said tube. Therod or barA®is movable verti-

cally in guides h° to engage its forked end
with the tube b and d1sen0age it therefrom
by means of a --

lever hl0,

mounted on a shaft A% which.
The

The inlet and outlet plpes b1 bl for the

chﬂlmu—;jacket 3 have attached to them ﬂexl-'

ble pipes A'* A5,
The union between the pl imary and second-—

ary tubes, produced as above described, 1s
a molecular union similar to that effected by

such an operation as tmmn
brazing, or soldering.

I claim—

1. In an apparatus for the manuf&ctmre of

. galvanizing,

composite non-corrodible pipe, from a taube of
iron or steel and a non-corrodible metal of

lower melting-point,the combination of a tank

to contain the non-corrodible metal and means

to keep it in a molten condition, an outlet-
pipe which extends into and outsule of

said

70-

75

SQ.

tank, and has devices within the inwardly-

| extendmg portion to center the iron tube, and-

a chilling-jacket around the outwardly-ex-

tending portion of the outlet-pipe, a mandrel

extending through said outlet-pipe to deter-

mine the bore of the composite pipe, and de-

vices upon said mandrel to center it within

Q0

thesaid iron tube, substantially as deseribed.

2. In an apparatus for making composite
pipe of a primary tube of iron orsteel and an

axially-concentric tube of metal having a
substantmlly lower melting-point than that'

95

of the primary tube; the combination of a

vessel to hold and ma,mtam in a molten state

the metal of .the lower meltmﬂ‘-pomt means

for heating said vessel, an opening in one end

of said vessel to IeceWe the primary tube; &

mandrel with devices to center it in the pri-

mary tube, yet to permit the passage of molten

IOC

metal; a chilling-chamber outside of the said

vessei adjacent to the said opening therein;

mechanism to maintain the said mandrel

105

within the primary tube at the location of

the chilling-chamber, and means to feed. the

primary tube through the openings in said
vessel and chilling-chamber and over the said

mandrel, substantially as described.
3. In an apparatus for making composite

I10

pipe of two axially-concentric metal tubes,

the outer one of which is of metal having a

substantially lower melting-point than that of

the inner one constituting the primary tube;
‘the combination of a vessel to'hold the metal
of the lower melting-point, means to heat it

and maintain the metal of lower melting-point

115

in a molten state, a forming-die openinginto

said vessel and provided with means project-
inginwardly to center the primary tube there-
in and yet permit the flow of molten metal;
a chilling-jacket around the outer end of sald_.

for mmm-dw, and mechanism to feed the pri-

mary tube through said vessel and die, sub-

stantially as descl 1bed.

4. In an apparatus fof makmo' compos1tc_
pipe by uniting to both the 1111361 ior and ex-

120

125

terior surfaces. of a primary metal tube, ax-

ially-concentric secondary tubes of metal hav-

ing a substantially lower melting-point than

that of the primary tube; the combination of
a vessel to hold the metal of the lower melt-
ing-point; means toheat said vessel; a form- -

130
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ing-die, which opens into said vessel and has | tain the mandrel in position, which device is

devices to center the primary tube therein

yet to permit the flow of metal; a mandrel
with devices to center it in the pumary tube

and to maintain it within the forming-die yet
to permit the flow of metal; a ch11hn g-jacket

around the forming-die out51de of the vessel,

~and mechanism to move the primary tube

[O

20

30

through said vessel and die and over the man-
drel.

o. In an appmatucs for the manufacture of
composite pipe of corrodible and non-corrodi-

‘ble metal, the combination of the following
-mstrumentahtles viz: a tank or vessel h‘cw
Ing an inclined bottom and provided with an

outlet-pipe for the flow of molten metal there-
from, means to heat said vessel, a mandrel to
deter mine the bore of the composme pipe in-
serted 1nto said outlet-pipe and extended into
sald tank and upon which the corrodible pipe
18 placed, and a forming and chilling die into
which said mandrel is extended to form a
space between it and the corrodible pipe with-
In the said die, into which the molten metal
flows and wherein it 1s solidified, substan-
tially as described.

6. In an apparatus for the manufacture of
composite non-corrodible pipe, the combina-
tion of the following instrumentalities, viz:
a tank or vessel for contammﬂ* a bath of mol-

- ten non-corrodible metal prowded with an

35

40

55 0

00

opening for the insertion of a corrodible pipe
1nto said vessel, an outlet-pipe for said tank
or vessel, means to heat said vessel, a chill-
ing-die amally in line with said outlet- -pipe,
and a mandrel anchored at one end and hav-
ing its other end extended from within the
tank through sald outlet-pipe into said chill-
ing-die, substantially as deseribed.

7. In an apparatus for the manufacture of
composite pipe of corrodible and non-corrodi-
ble metals, the combination of the following
1nstrumental1t1es viz: a tank or vessel to
contain a bath of molten non-corrodible metal
provided with an opening for the insertion of
a corrodible pipe into said vessel, means to
heat said vessel, an outlet-pipe in said vessel,
which pipeis adapted toreceive the corrodible
tubeandisprovided uponits interior with one
or more longitudinal channels or grooves for
the passage of non-corrodible metal a die to
form the exterior of the composite pipe hav-
ing a chilling-jacket and located axially in

llne with said outlet-pipe, and a mandrel ex-

tended from within said tank through the
outlet-pipe and into the said chﬂhnn*-dw and
upon which the corrodible pipe is placed sub-
stantially as described.

3. In an apparatus for the manufacture of
composite pipe of corrodible and non-corrodi-
ble metals, the combination of the following
1nstrumenta,l1tles viz: a tank or vessel to
contain a bath of molten non- -corrodible metal,
means to heat said tank, an outlet-pipe for
sald tank, a forming and chilling die axially

in line with said outlet- -pipe, a mandrel within

normally in line with the mandrel within the
sald tank and is constructed and arranged to

“be raised from the tank independent of the

mandrel, substantially as described.
9. In an apparatus for the manufacture of

composite non-corrodible pipe, the combina-
tion of the following instrumentalities, viz:
a tank or vessel to contain a bath of molten
non-corrodible metal provided with an open-
ing for the insertion of a corrodible pipe into
sald vessel, means to heat said vessel, an out-
let-pipe for said tank, a chilling-die located

75

80

outside of the tank axially in lme with the

said outlet-pipe, a mandrel located in said
outlet- pipe. and extended from within the
tank Into sald chilling-die and removable
theretfrom, and means to close the said outlet
when the mandrel is removed.

10. In an apparatus for the manufacture of

composite pipe of corrodible and non-corrodi-
ble metals, the combination of the following
instrumentalities, viz: a tank or vessel to
contain a bath of molten non-corrodible metal,
means to heat said tank, an outlet from said
tank of the size of the external diameter of
the corrodible tube and having one or more
grooves or channels extended lon gitudinally
throuﬂ‘h sald outlet, a die for forming the
non- eorrodlble tube, whwh 1s of larger dla,m-

eter than the said outlet and 1s located out-

side of said. tank, a chﬂlmgqacket upon the
sald die, and a mandrel of less diameter than
said outlet and extended through the outlet
and into said die, substantially as described.

11. Inan apparatus for the manufacture of

composite pipe of corrodible and non-corrodi-

ble metals, the combination of the following
mstrumentahmes viz: a tank or vessel to
contain the non-corrodible metal and main-
tain it 1n molten condition, provided with an
opening for the insertion of a corrodible pipe
into said vessel and with an outlet for said
metal and corrodible pipe, means to heat said
vessel, a chilling-die located axially in line
with and beyond said outlet, and a mandrel
within the tank extended through the outlet
and Into said chilling-die and of a diameter
within the die qual to the bore desired of
the non-corrodible tube to permit the com-
posite pipe to be moved from within the tank
over the mandrel and through the chilling-
die, substantially as desoubed

12. In an apparatus for the manufacture of
composite pipe of corrodible and non-corrodi-
ble metals, the combination of the following
instrumentalities, viz: a tank or vessel 130
contain a bath of molten non-corrodible metal,
provided with an opening for the insertion of
a corrodible pipe into said vessel and with an
outlet for the passage of a corrodibe tube and
said molten metal, means to heat said vessel,
a chilling-die loeated axially in line with said
outlet, a mandrel extended from within the
tank thr ough said outlet and corrodible tube
intosaid ch111111 g-die and of a diameter within

sald outlet-pipe and die, and a device to re- | the die equal to the bore desired of the non-

go
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corrodible tube, devices to render the man-
- drel stationary, and means thereon to center
it within the tube of corrodible metal, sub-

~ stantially as described.

INe

13. In an apparatus for the manufactme of

comnposite pipe of corrodible and non-corrodi-.

ble metals, the combination of the following
instrumentalities, viz: a tank or vessel to
contain a bath of molten non-corrodible metal,

provided with an inlet-opening for the inser-

tion into the tank or vessel of the corrodible
tube and with an outlet-opening-for the pas-

.sage of the corrodible tube and said molten

15

metal out of said tank; means to heat said
tank or vessel; a chillin w-dle located axially |

] 3

in line with said outlet-opening; a inandrel

extended from within the tank through said
outlet-opening and corrodible tube into sald

| ehilling-die and of a diameter within the die

equal to the bore desired of the non-corrodible
tube, and means on said mandrel to center it
within the tube of corrodlble metal, substan-
tially as described. -

In testimony whereof T have

two E,ubscrlbmﬂ* witnesses.

EDWARD 1. BRADDOCK
Witnesses: |
- JAS. H. CHUROHILL
J. MURPHY.

PR LT Tl ]

20

signed my
name to this specification in the presence of 2 5
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