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 as may p]:'operlj»r be expressed, a tube havin
a lmlng of different metal trom the exterior
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To (oll whom 0k mf;r,y cancewn

Be it known that 1, STEPHEN W, WOOD
of Cornwall, county of Orange and State of
New York, hswe invented a new and useful
lxnprm"ement in Metallic Tubing, and the pro-
cess of making the same, 1mtented in Eug-

land October 30, 1873; and I do hereby de- |

clare that the Iollowmﬂ' 18 a full, clear, and

- exact desuuptlon thereot reference belncf had

to the a(*compdnwnﬂi (].I‘&Wll]gs maklng paxt

~of this specification, in which—

- Figure 1 represents a side elev’mtlon of a
metallic mandrel upon which to deposit metal

- or metals for tubing; Fig. 2, a central longi-
- tudinal section of a tube dmwn over a solid
- rod of metal, upon which to deposit metal for |

tubing by electro deposition ; Fig. 3, a cen-
tral longltudm%l section of a tube removed
from the mandrel upon which it was deposited ;
Flg 4, section of a tube removed from ltb.
man drel , consisting of two different metals, or,

or main body thereof deposited by electro-
deposition; Fig. 5, section of a tube removed
from the m&ndrel upon which it was deposited,

~ being lined- on its interior and covered on its

exterior with dlﬁerent metal from the middle
or main body; 111g 6, view of a-system of
rollers, by the action 'of which a deposited

tube is enlarged or loosened from its mandrel],

ing burnishers, by which depo:altecl tubes may .

so as to be removed therefmm Fig. 1, 1evolv

be removed from their mandrels, reduced in

~diameter, or shaped, and for 1mpa,rtmg hmd

ness or spring-temper thereto.

Tubing of metal has heretofore been made, .
~either by ecasting, drawing, or being folded

from flat sheets, and the edgeb thereof sol-

| dered together.,
The nature of my invention GOIJblth first,

‘in making or forming tubing by electro- depo

sition of the metal or metals composing it
upon a mandrel of the required diameter for
the interior thereof, substantially in the man-
ner herein set torth second, formmg tubmg
by electro- deposmon of the met&ls composing
it, first depositing a body of metal of the de-
sired thickness upon a mandrel forming the
interior surface or lmmg, and subbequently
depositing an outer coating or body thereon

I

_,.

.-poswed tube. |
‘have a coatmg of silver, mckel or other suit-
able metal depomted upou it, Whlch will ELSblbt“:

of dlﬁ‘ereut metal, substantially as herein set

forth; third, depomtmg metal or metals for |
_tubmg upon a metallic mandrel or form, and

removing the same therefrom by mlhng or
burnishing, substantially in the manner here-

1in set forth, or the equivalent thereof. Roll-

ing might be applied to the removal of other

articles formed by electro-deposition besides .

tubing with eqnal f.;;uhty w1th0ut departmg;l'.

f'trom my invention.

In order to instruct Others in the art of us-

‘g my invention, L will proceed to describe

one practical method of preparing.the man-

drels upon which to deposit metal or metals

for tubing, and to remove the deposited metal -
therehom forming a tube,. after being t&kexl_'--

from the deposwmn bath.

Notmthbtmnamg there ia no al’]h(‘blﬂﬂ of the
depomtlon forming the tube to the mandrel,

still, by the process of depositing one metal
_upon another, the deposited metal rests upon
g_ 1ts mandrel or form so closely that it becomes. :
necessary to enlarge or loosen the deposition

to remove it. .
deposit metal or metalb for tubmg by electro- .
| deposition may be solid, as represented in

| Fig. 1, or of one metal drawn over a mandrel,

The mandrels upon which to -

as in Fig. 2, the surface of which should be
smooth to assist in the removal of the de-
If desired, this mandrel may

materially in the removal of the tube. A man-

drel made of brass drawn over a solid rod of
iron or steel , by which a smooth, even surface .
18 produced 18 found in pl.:wtme to answer a
good purpose, and which will remain straight
In the operation of removing the deposition

therefrom.. If required, the surface of the
mandrels may be rendered sensitive by any of
the well-known processes or apphuabwns, but
whieh not being part of this invention, de-
scription.of them is omitted. After the man

~drels shall have been pmpa,rcd they are im-

‘quired thickness, forming the tubes.

mersed 1n an electro-depositing bath, and the
metal or metals deposited thereon m the re-
When
the deposition hasattained the required thick-
uess upon the mandrels the mandrels are re-

moved from the depositing-bath and subjected

to rolling, bumlshlng, or drameg to loosen
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- the deposit thereen '

enlarging or loosening the deposit upon these
mandrels, that the depesﬂsed tube may be

readily taken therefrom, is to subjectthe man-
drels, with their depesﬂ: to the action of a sys-
- tem of rollers, A, between which they pass or
are carried by their peculiar construction
with sufficient pressure to accomplish the pur-
pose. By the pecualiar construction and ar-
rangement of these rollers A the mandrels,
with their deposit, are presented at one sule
and carried threugh by them from one end to

the other, and by the action thereof every |

portion. of the deposited metal forming the
tubes 1s subjected to pressure, by which they
are sutficiently enlarged to be removed. These
rollers may be constructed as shown in the
accompanying drawing—two being conical
and one cylindrical or Stmwht on itssurface—
which construction is found to perform the
work of enlarging the depositions uniformly

to the required extent to be taken from the |

mandrels, the action of the rollers being nni-

form ’rhmuoheut the entire length of the tube.

It will be obsem ed, by reference to the draw-
ing, that the axes of the two conical rollers D
E are in different planes, vor are they in the
same plane with the axis of the upper roller
- G, the axis of which is in a horizontal plane,
so that when a mandrel, with its deposition,
18 presented to them, it Wlll becarried through
between this svstem by their combined ac-
tion, in a plane pemllel with the axis of the
upper or straight roller G. Rotating burnish-
ers, as represented in Fig. 7, might be em-
ployed with similar effect; but, having tried
them, the rollers are p1efe11ed Drawing
throuﬂ'h dies might in some cases be substi-
tuted for the rollers or burnishers; but be-
cause of the danger of destroying the deposi-

tions or injuring thelr texture, the rollers are

still preterred

After the tubes have been removed from
their mandrels, they may be reduced in diam-

eter, their texture hardened, or embellished

Dby designs ‘on their exterior b} any of the
well-known methods. |
Drawing a tube depomted by eleetmeltv
through a dle to reduce it in diameter would
have the effect of bardening the metal.
‘When it is desired to depomt two or more
different metals composing a tube, or to line

One practical method of |

i

tube w1th dlftelent metal from the main l

*

body, the metal for the lining is first deposited
upon the mandrel to the required thickness,

| and then removed, with its deposit a, to a

bath or solution of metal for the next layer or

exterior, wherein it remains until of the de-

sired thiekness, when the mandrel B, with its
deposition of the two metals, one upon the
other, 1s subjected to the action of the rollers
or burnishers, and the compound tube a e,
consisting of the two metals—the lining a and

“main bedv e—are removed together, as though

eempo.sed of but one metal.

Tubes consisting of several leyers a e v,
may thus be made: An inside layer or lining,
a, a middle, ¢, and an exterior or covering, 7
as represented in Fig. 5, by simply chmwmﬁ"
from one solution to another. I

To form compound tubing consisting of two
or more metals, one layer or thickness depos--

ited upon another, the mandrels or forms are

first nlaced in & selutlen composed of the de-
sired metal for the interior. After having re-
celved a deposit of the required thickness for
this lining or inner coating, these mandrels,
with their deposit, are 1emoved to a second
solution of metal to receive the second or fol-
lowing layer, aud so on the said mandrels or
forms may be changed from one solution to
another, by which tubes consisting of several
metals laid or deposited one upon another
may be produced at pleasure, and the same
removed from their mandrels or forms as
though composed of but-one metal, mstead ot _
sever al metals combined.

Having thus fully described my invention,
what 1 clalm as new therein, and desire to se.
cure by Letters Patent, IS-—-'

. The method of termmﬂ' internally eoa,ted
tubmﬂ‘ or pipe by eleetle deposition of the
me’mls composing 1t, deposifing first upon a
suitable wandrel or form a coating or lining
of one metal, and depositing thereon an exte

rior eovermﬂ' of a different metal, forming the

main body, subetentlallg as herem set forth
2. The method of fabricating tubing or pipe
by electro-depositing metal or metals for the

‘same upon a metal mandrel or form, and roll-

ing or burnishing the same to facilitate 1ts re-
movail, substalltlelly 1 the manner herein set
forth. NG W, WOOD
Witnesses:
Gro. H. SMITH,
WM., W, REYNOLDS.
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