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To all whom it may concerm:

Beitknown that I, CHARLESJ. REED, a citi-
zen of the United States, residing at Phila-
delphia, in the county of Philadelphia and
State of Pennsylvania, have invented a new
and useful Improvement in Composite Metal
Rolls, of which thefollowingisaspecification,

My invention relates to composite metal
rolls for use in the manufacture of paper and
analagous operations which require rolls hav-
ing hard, smooth, and substantially non-cor-
rodible surfaces.

The object of my invention is to provide a

" roll of the character above indicated which

may be readily and inexpensively manufac-
tured and which may be durable in service
and have a smooth, non-porous, eylindrical
surface.

Rolls for the uses above indicated have
usually been made by forcing tubes of cast
brass or bronze over cast-iron drums; but

. such process of manufacture is expensive and
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the resulting produet is more or less porous
or spongy and for that reason unsatisfactory,
whereas a roll constructed in aceordance with
my invention has a perfectly uniform, non-
porous, and tough surface and is compara-
tively inexpensive.

A roll having the structural features of my
invention may be made as follows: A drum
of base, corrodible metal-—such, for example,
as cast-iron—is provided with a coating of a
solder which is an easily-fusible alloy, and
over thiscoatingis placeda covering of rolled
or drawn substantially non-corrodible metal,
such as copper, nickel, or brass, or some other
suitable alloy. A close union between this
covering and the body of the roll is then ef-
fected by applying sufficient heat to melt the
solder, and, finally, alayerof similar or harder
metal or alloy is electrolytically deposited
npon said covering. In some cases I find it
advantageous to electrolytically deposit an
additional or third coating. For example, it
is for some purposes advantageous to con-
struet a roll of one layer of copper soldered
to the cast-iron drum, electrolytically deposit
a layer of tough copper upon the first copper
layer, and, finally, electrolytically deposit a
Iayer of nickel upon the second layer of cop-
per.

In the accompanying drawings, Figure 1 is

an end view of a completed roll constructed
in aceordance with my invention. TFig. 2 is
a side elevation of a roll, portions of the cov-
orings of which have been removed. Fig. 3
is a cross-section of the completed roll, taken
on line 3 3 of Fig. 2. TFig. 4 is a view, par-
tially in end elevation and partially in sec:
tion, of one form of suitable apparatus for
plating and polishing rolls.

The specific method of manufacture which
will now be desctibed in connection with a
deseription of the product of the method is
susceptible of certain modifications which
will be understood by those skilled in the art
without specifically illustrating them.

The drum B, which may be of cast-iron ot
other ‘inexpensive base metal, is mounted
upon a shaft o or formed with trunnions and
is first coated with solder, preferably by ro-
tatingit in a molten mixture of tin and lead of
about equal proportions, a suitable cleaning-
flux—such, for example, as chlorid of zinc—
being applied to the surface of the drum in
order to insure the adherence of the solder.
When thesurfaceisthoroughly coated,the ex-
cess of solder may be wiped off and the ¢ylin-
der allowed to cool sufficiently to permit the
remaining solder ¢ to solidify. The ¢ylindri-
cal surface of the cylinder is then provided
with a covering of brass, copper, or other suit-
able non-corrodible metal by winding thereon
a wire or ribbon C of such material, prefer-
ably of rectangular cross-seetion, in the form
of a helix, the wire orribbon being first tinned
or coated with solder and closely wound and
tightly drawn until it forms a compact con-
tinuoussurfaceover thecylindrical partof the
drum. The drum and its covering may then
be heated until the solder melts and unites
the covering closely to the drum.

It would be feasible and within my inven-
tion to heat the wire or ribbon loeally as it is
wound on the drum sufficiently to melt the
solder at the point of contact between it and

“the drum, thus insuring adherence between

the covering and the drum without subse-
quent heating, and it would also be possible
to wind the wire or ribbon so0 closely and se-
curely as to permit of omitting the coating
of solder. The covered drum may then be
turned to form a true cylinder thatis concen-
tric with the shaft and frimmed to the proper
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dimensions. The covered drum is then elec-
troplated with asuitable metal oralloy-—such,
for example, as copper, nickel or brass—and
the surface ground or polished either simul-
taneously with the plating process or inter-
mittingly. :

In Fig. 41 have shown a tank E, filled with
a mixture e of liquid electrolyte and a granu-
lar non-conducting substance, such as sand,
and a frame ¥, having bearings f, in which

the drum-:shaft or trunnions ¢ are mounted

at such height that the drum dips into the
mixturee,and istherefore plated and polished
simultaneously. The anode G is connected
to one pole of a source h of electrical en-
ergy,and thecircuit is completed by means of
a suitable contact-brush ¢, which may bear
upon either the shaft g ortheend of the drum.
When a sufficient thickness of coating has
been applied electrolytically, the drum may
be further polished and finished, if necessary,
to present the appearance indicated at D, and
it is then ready for service, or it may be pro-
vided with an additional covering of electro-
lytically-deposited metal either like or unlike
that previously deposited.

It found desirable, the ends of the roll may
be protected during the plating operation by
means of headings of wax or other similar
material in a manner well known to those
skilled in the art.

Instead of providing the drum with a heli-
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cally-wound covering of wire or ribbon the
coating may be applied in the form of sepa-
rate strips, rings,or tubes of metal, which may
be soldered to the drum, as above specified.

My invention is obviously susceptible of
various modifications as regards the compo-
sition and form of materials employed and
is notlimited to any specific method of manu-
facture,exceptaslimitations maybeexpressly
set forth in the elaims.

I claim as my invention— :

1. A metal roll consisting of a drum of base
or corrodible metal, a covering of less corrodi-
ble metal mechanically wound on and sol-
dered thereto, and a covering of metal elec-
trolytically deposited on-the mechanically-ap-
plied covering.

2. A metal roll comprising a drum of cor-

rodible metal, a covering of less corrodible

metal wound thereon in a continuous helix
and soldered thereto.

3. A metal roll comprising a drum of cor-
rodible metal, a covering of less corrodible
metal wound thereon in a continuous helix
and a covering electrolytically deposited on
the helix.

In testimony whereof I have hereunto sub-
scribed my name this 27th day of Mareh, 1902,

CHARLES J. REED.

Witnesses: »
RoBT. B. FLETCHER,

THOMAS B. SMITH.
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