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The present invention relates generally to a
method and apparatus for coating metallic ob-
jects and more particularly to a method and ap-
paratus for applying lead ceetmgs and linings
to steel plaies.

Various industrial operations require the use
of lead lined containers: chemicals such as acids,
for example, are commonly shipped in containers
with inert lead linings. Several ways and means

have been tried for coating sheets of metal with

lead.
Hitherto, this has been accomplished by elec-

trolytic processes but such is costly and oleJee-
tionable for various reasons. Although 1§ 1s
cheaper and quicker to heat the article to be

coated to the melting point of lead and apbly -

molten lead directly to its surface by pouring ot
dipping, the processes developed in this art here-
tofore have not proven fully satisfactory.

The most common practice has been to place
the sheets to be coated on a flat surface and heat
them by gas jets or otherwise until they are at
the proper temperature so that molten lead may
be coated thereon, When a sheet is heated in
this manner, however, it tends to buckle and
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warp due to the fact that the heat cannot be

applied evenly over the entire sheet. As a re-
sult the lead when applied is of an uneven thmk-
ness, the lining surface comprismg a series of
hills and dales.

A bkath of molten lead has been proposed i
which the plate or sheet is immersed and heated,
the bath contfaining the sheet then being al-
lowed to cool and solidify. The lining produced
in this manner is not subject to the imperfections
referred to previously. However, the process is
subject to serious disadvantages in that after the
lead mass has solidified, the submerged coated
steel sheet can be removed only by cutting 1t
away from the remainder of the hardened bath.
Further, immersion of a steel plate coated with
bonding material contaminates the lead baith ana
impairs its usefulness in subsequent operations.

The present invention aims to overcome the
above and other difficulties by providing a metnod
whereby steel sheets may be heated uniformly
by being floated in a molten lead pool, covered
with a coating of molten lead and easily removed
from the pool while the latter is molten. At no
time need the bonding surface of the steel plate
come into contact with the contents of the pool;
the same pool may be used for any number of
lining operations.
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- An object of the present invention is to provide

an inexpensive and practical method and meem
for coating metallic objects:

~ Another object of the invention is to provide
an improved method and means - for - coafing
metallic plates with a lead lmmg whiech is smooth
in texture and uniform in th1ckness mtheut
warping or buckling the plates; |

Another cbject of the invention is to provide
o method for coating metallic plates with lead
which does not necessitate immersing the plate
in a molten lead bath; -

A further object of the invention is to provide
means whereby a metallic plate may be easily
removed from a molten pool after the llmng layer
has hardened.

Other and further objects of the mventlon will
be obvious upon an understanding of the illus-
trative embodiment about to be deseribed, or will
be indicated in the appended claims, and various
advantages not referred to herein will occcur to
one skilled in the art upon employment of the
invention in practice.

A preferred embodiment of the mventlon has
been chosen for purposes of illustration and de-
scription and is shown in the accompanying
drawings, forming a part of the specification,
wherein;

PFig. 1 is 2 sectlonal view of a preferred em -
bodiment of the invention; |

Fig. 2 is- a sectional view along the line 2--—-
of Fig. 1;

Tig. 3 is a sectional view similar to Fig. 1 show-
ing the lead lining cooling after being applied to
the steel sheet and illustrating a different means
for applying material to a sheet to be coated;

Fig. 4 is a sectional view of a modified form
of sheet to be coated; and

Fig, 5 is a side elevational view of a modlﬁed
form of raft. |

The apparatus described herewith illustrates
but one way in which the method disclosed may
be practiced. It may be performed in any . of
several different ways with different apparatus.

Referring to the drawings and more particular-
ly Figs. 1 and 2, there is shown a container !
adapted to form a lake or pool 2 of molten coating
materials. I{ is to be understood that the lake
2 could be forined by heating a material other
than that used in the coating to a molten state.
The container may be supported by brickwork
4 which encloses a series of burners 5 to form
a furnace 3 that heats said container from undel -
neath. Any suitable heating medium, such as,
gas, 0il, coal or electricity may be employed |

Although the method and apparatus herem
disclosed could be employed equally well in coat—
ing any one of a number of metals, as for in-
stance nickel, copper or brass, for convenience
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of description let it be assumed that a steel plate
is to be lead coated on one side only for sub-
sequent rolling into a lead-lined container.

A raft 6 is provided in the pool 2 of lead, said
raft preferably comprising a series of stringers 8
jolned together and spaced apart one from the
other by transverse ties 9. In the embodiment
shown said stringers are cast iron bars welded to

b

transverse I beams 8. They should be positioned

so as to provide a level platform for the sieel
plates which they are to support and be placed
sufficiently close together so that the heated plates
will not tend to sag into the open spaces between
them. Although the raft is made of ¢ast iron In
the preferred embodiment, it is to be understood
that it could be formed from any material having
a specific gravity lower than that of ledd, and a
melting point higher. The term “rait” is like-
wise meant to include any float member having a
horizontal supporting surface, whether saild
member comprises a series of units 301*1ed 10-
‘gether as are the stringers & and ties 9 in the
preferred form, or whether it comprises an in-
tegral structure having one or more buoyant
compartments within it.

Since iron is of less den31ty than tll"‘ leac‘l pool,
the raft member normally tends to float on the
surface of the pool 2. It may be held beneath the
surface of said pool, however, by means of the
adjusting screws 18 which are provided fitting
inn the brackets {1 attached to the rim of the
container f.

Snrockets 36 and 31, secured to the adjusting
serews 18, are joined by a chain 28. When handizs
28 on the driving sprocket 3! is turned, the
sprockets rotate so that the adjusting screws {9
are lowered and raised together and at a2 uniform
rate:

The lower ends of the screws {8 gre adapted
to bear on the upper surface of the transverse
tie members 9 so that when thie adjusting screws
are lowered the raft member is forced down-
ward toward the bottom of the pool. Fig. 1 shows
the raft member fully submerged. When the ad-
justing serews (0 are raised, the raft member §
tends to float to the surface of the pool, as shown
in Fig. 3.

In operation, a strip of askestos or other smt—
able: material may be applied to each of the
perlphelal edges of the plate {3 by clamps {4 as
a Tim 12 to define the portion of said plate which
is to be lined and to form a “vessel” {5 1nto
which molten lead may be poured in a further
operation. ‘While this is the preferred method,
the same results may be obtained by flanging the
edges of the plate upwardly as shown in TFig. 4
to form g raft tBa with peripheral side portion
(20 extendmg completely about the plate. The
plate then may be: thoroughly cleansed by pick-
ling in a solution of. muriatic acid or s.ulphunu
acid. ‘Any other sultable means, such as steel
shot blastmg, may be employed alternatively to
insure that the surface to be lead coated is
chemmally clean.

Since lead will not adhere to an untr eated steel
surface 9, bondmg ‘material should be interposed
between the two metals. 'This may be done in
any of several ways. A solder flux of ammonium
chloride, zine chloride or stannus chloride may be
smeared on the pla,te face to be lined and solder
applied over it in'a thin coating. The solder will
form a bond between the plate and the molten
lead to:be applied subsequently. Various other
methods of providing & bond are known to:thaose

skilled-in-the grt.
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As a further step, the lead in the container |
is heated by the furnace 3 to its melting tem-
perature. 'The raft member § tends to fioat on
the surface of the pool 2 in its normeal position.
The steel plate [, treated with 2 bonding ma-
terigl and formed into g vessel {5 as previously
described, may be placed’on top of the raft mem-
per & with its treated surface uppermost. The
adjusting screws 10 are then lowered against the
transverse ties 8, submerging the ties and the raft

member in the pool of molten lead until said

raft member has assumed the positicn shown in
Fig. 1. With the support of the rafi membey
removed, the steel vessel {5 tends to float on the
surface of the pool or lake. It is to ke chserved
tnat the steel . plate 18 would fioat evan without
the r¥im 12 formeéd by the asbestos strips or by
anges as described above, for the reaszon that
steel is less dense and lighter than lead. |
The fioating steel vessel {5 may be heated uni-
formly by the molten lead to the temperatiie of
the pool. The even distribution of héat pi gvents
walrping or kuckling. When the vessel Has ab-
tained the temperature of the pocl, ndlien lead
is applied to the surface to be coated. In the
preferred method a hand pump 25 is uséd fo
introduce lead from the pool into the vessel, as
shown in Fig. 1. Moblten lead may be sucked
from the pool through a pipe 2§ and forced
through an outlet pipe 27. Normally the pump
29 will be held so that outlet pipe 27 is close to
the surface of the steel plate 3. The pump may
he moved to dl‘ferent posrtmm above said plate
guring the pumpmg operatmn so that moltﬂn
lead will be distributed evenly over the plate sur-
face to be lmed Inside the vessel the molten
lead will form a level of a thickness determined
by the amount of lead introduced, said thickness
bemg about level with the height ¢f the periph-
eral rim 12. An alternatrve method of anplymg-
the coating, as shown in Fig. 3, is by means of a
kettle 17 suspended above the poodl in a pwota,l
mountmg {8 and- sllda,bly movable alonn‘ an over-
head track {8. A plur allty of nozzles or spouts 29
pour molten lead onto the surface to be coated
helow. Even distribution of the lead coa,tmg
may be achieved by sliding the kettle along the
track {9 lengthmse of the pla,te and t11t1ng it from
side to side by means of handles 2¢ as the lead
is poured. A kettle in a fixed position may also
be used, prefer ably Wlth ‘a flexible spout so that
the lead can be sprayed over the sulface of the

-r.u-‘

mstrument resemblmg a, hoe to draw lead fm"‘x
the pool 2 into the vessel {5 over the low periph-
eral rim (2.

When a co&tmg 22 of the ‘proper thmkness has
been apphed to the plate (3, the adjusting SCTrews
{0 may be raised and the raft member &. allawed
to float to the surface, 11ft1ng Lhe vessel I5 out of
the pool of lead. Since the bottom surface of the
vessel has not been treated with a bonding ma-
terial, lead will not tend to -adhere to it. The

floating rait provides a level platform on which

the lead coating 22 may cool and harden into a
lining of even and uniform thickness, The hard-
ening process does not necessitate a reduction in
the temperature of the lead pool 2; the vessel 15
is raised completely free from the pool by the raft
member 6 and cools sufficiently while on the
floating raft so as to harden though the tem-
perature of said pool remains constant.

The raft member 6 with the vessel {5 resting
on it- may’ be removed from the pool by g ¢rane
or other suitable means; ‘and . placed. on-a -ho¥i~

iy ~ ¢
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zontal support for further cooling and hardening.
Ag shown, the adjustable screws {0 would of
course be moved out of the way before lifting the
raft out of the container . When cooled to &
solid state, the plate may be taken off the raft
and the strips 12 of asbestos or other suitable
material unclamped from its periphery. The
lead lined steel plate is then ready for rolling into
containers or similar useful articles.

It will be noted that no matter how thin the
steel plate to be lined, it may be raised from the
surface of the pool by the raft member 6 and
then, still quite hot, removed from the pool area
while resting on the raft member, without danger
of warping or bending in either operation. In
many instances, however, the steel sheet to which

the lead is to be applied may be quite heavy, an

inch or two thick, and strong enough to with-
stand deformation while being lifted in a heated
state. In such cases the raft member may be
dispensed with. . The steel sheet may be formed
into a vessel, heated by floating on the pool 2,
and covered with molten lead by the methods
disclosed heretofore. I may then be removed
from the pool, a crane or other suitable means
engaging it at three or four points and trans-
ferring it to a horizontal support for cooling and
hardening.

In g modified form, the depth of the lake is not
sufficient for the transverse ties 9a (Fig. 3) to he
completely submerged. In such case these mem-
bers are only partly covered by the molten lead.
As a resulf there is a tendency for the lower sur-
faces of the ties which are submerged to expand,
warping and buckling the ties and consequently
warping the entire raft member.
this, a series of slots or notches T may be provided
in the upper surface of the tie. In this way the
upper surface of the tie may expand correspond-
ingly to the expansion of the lower surface with-
out deformation of the member.

While the invention has been discussed hereto-

fore only in connection with the lead coating of
steel plates, the method and apparatus disclosed
herein may be utilized in applying various coat-
ings to objects made of brass, aluminum, copper
or other materials. |

If it is desired to coat materials which are more
dense than the coating material and will not float
in the pool or 1ake, the raft member may be made
of a substance which is less dense than the coat-
ing material so that it will float and tend to sub-
stantially support the object to be lined at all
times. During the heating operation, the raft
membper may be partly submerged by the adjust-
ing screws 10, so that the bottom surface of the
object to be coated and part of the peripheral rim
12 tends to be immersed in the pool. After heat-
ing has been completed, the plate may be coated,
the lining allowed to harden and the raft meni-
ber removed from the pool in the manner already
set forth.

It will be seen that the present invention pro-
vides a new and improved method and apparatus
for applying coatings to metallic objects quickly
and with a minimum of expense. The lining
resulting is of an even thickness and has a smooth
surface free from warping and imperfections.
The Iined plate may be removed from the pool

while the latter is still molten. The coating or

lining process does not contaminate the pool; it
may be used immediately for successive coating
operations, after removal of the raft therefrom:

As various changes may be made in the form,
construction and arrangement of the parts herein

T0 overcome
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3
without departing from the spirit aild scopeé of
the invention and without sacrificing any of its
advantages, it is to be understood that all matter
herein is to be interpreted as illustrative and not

in a limiting sense.

Having thus described my mvention I claim:
1. The method of coating a metallic object

which comprises providing a pool of molten ma-

terial, providing an enclosing rim on said object
to form an upwardly exposed surface encircled

by the rim for confining coating material there~

on, heating the object by floating it on and in
direct contact with the pool of molten material
with said rimmed surface facing upwardly, apply-
ing a coating material to the upwardly exposed
surface of the object within the confines of its en-
closing rim, and separating the object with its
applied coating material from the pool and cool—
ing the same.

2. The method as claimed in claim 1 in which
the metallic object is steel and the molten ma-
terial is lead and the coating material is applied
by transferring molten lead from the pool to
the upper surface of the steel object and deposit-
ing it within the confines of said enclosing rim.

3. The method of coating a metallic object
which comprises providing a pool of molten ma-
terial, securing to said object at least a single
strip of material to form an upwardly exposed.
surface encircled by the strip material for con-
fining coating material thereon, heating the ob-
ject by floating it on and in direct contact with
the pool of molten material with said encirecled
surface facing upwardly, applying a coating ma-
material to the upwardly exposed surface of the
object within the confines of said encircling strip
material, and separating the object with its ap-
rlied coating from the pool and cooling the same.

4. The method of coating a metallic object
which comprises providing a pool of molten ma-
terial, providing a confining ridge on said ob-
ject by turning portions of the object upwardly

to form an upwardly exposed surface encircled
- by the ridge for confining coating material there-

on, heating the object by floating it on and in
direct contact with the pool of molten material
with sald encircled surface facing upwardly, ap-
plying a coating material to the upwardly ex-
posed surface of the object within the confines of
its encircling ridge, and separating the object
with its applied coating from the pool and cool-
ing the same.

0. In the method of coating metallic objects,
the steps comprising providing 4 hot molten mass
of coating material, floating a raft on the molten
mass, placing a metallic object to be coated on
the raft with the surface to be coated upward, at
least partly submerging the raft so as to float the
object on and in direct contact with the molten
mass, heating the floating metallic object by the
heat of the molten mass, applying coating mate-
rial to the upward surface of the object, and
thereafter raising the metallic object with the
coating material thereon out of the molten mass
by controllably raising the raft.

6. The method of coafting a metallic object
which comprises providing g pool of molten ma-
terial, providing an enclosing rim on said object
to form an upwardly exposed surface encircled
by the rim for confining coating material there-
on, floating a raft on the pool of molten material,
placing said object on the raft with the surface
to be coated facing upwardly, at least partly sub-
merging the raft so as to float the object on and
in direct contact with the pool of molten mate-




rial with sald rimmed surface facing tpwardly
and heating the object from said pool while so
floatine, applying a coating material to the up-

wardly exposed surfacé :of the object within the
confines of its enclosing rim, and thereafter sep=

arating the object with its applied coatirig ma-
terial from the pool by raising said raft.

7. An apparatus for coating metallic objects
compbrising the combination of a container adapt-
ed to contain a molten pool of material, means
for heating said container and material, a raft
within said container having apertures there-
- through gdapted to float in said molten pool,
means for moving said raft down into the con-
tainer to at least partially submerge it in the
molten pool and for controlling the rise thereof
in said moltenh pool, and meahs having @ portion
extending above the raft for transferring molten
material from said molten pool fo ‘& position
above said raft. | | o
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