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To all tufton, it inctly conce7'i 
Be it known that I, WILLIAM J. WILDER, 

a citizen of the United States, residing in the 
city of St. Louis, in the State of Missouri, have 
invented certain new and useful Improve 
ments in the Art of Plating Sheet Metal; and 
I do hereby declare the following to be a full, 
clear, and exact description of the invention, 
which will enable other's skilled in the art to 
which it appertains to use the same. 

Heretofore sheet metal of different kinds 
has been coated with other metals and alloys 
of metals by dipping it into baths of such 
metals and alloys and afterward withdrawing 
the sheets from the bath and allowing the 
melted metal upon them to cool thereon. 
Sheet-iron and sheet-steel have, for instance, 
been coated with tin, an alloy of tin and lead, 
and other metals and alloys which need not 
be here enumerated, in the manner above 
mentioned. Where sheet metal is to be plated 
in this way, it is usually thoroughly cleansed 
by means of a suitable pickle, and the sur 
faces of the sheets are usually covered before 
they are dipped into the melted metal with 
a substance which will tend to cause the metal 
used for the coating to form a union with the 
metal coated. In coating with tin, for in 
stance, tallow or palm-oil to the depth of sev 
eral inches is usually placed in the pot and 
floats upon the molten tin. In plating with 
zinc the surface of the zinc is usually kept 
coated with sal-ammoniac, which tends to 
dissolve the oxid of zinc from the surface of 
the bath. In spite of all precautions, how 
ever, there is a great loss from Oxidation in 
coating with zinc, and some difficulty is ex 
perienced in securing a perfect union between 
the coating and the metal beneath. Similar 
difficulties are experienced in coating with 
tin and lead and other metals and alloys. 
Still another difficulty experienced in coating 
sheet metal with other metals and alloys of 
metals where the metal or alloy used for the 
coating runs freely, as tin and the alloy of tin 
and lead used in making terne-plate do, is 
that when the sheets being plated are lifted 
from the metal-bath the metal used in coat 
ing runs down off the sheets and back into 
the bath to such an extent when the sheets 
are lifted or drawn out of the bath that only 
a very thin coating can be secured by a sin 

gle dipping, and part of the melted metal 
which runs back is oxidized. By reason of 
this difficulty several dippings have had to be 55 
resorted to in making tin-plate, for instance, 
where a heavy coating has been desired. 

Still another difficulty experienced in plat 
ing sheet metal by dipping it into a bath of 
melted metal in the manner heretofore prac- 6o 
ticed is that both sides of the sheets are coated 
alike, whereas it is sometimes desirable to 
place a heavy coat of metal on one side and 
a thin coat on the other. It is also desirable 
to manufacture different grades of coated 65 
sheet metal, but where it is only dipped once 
the thickness of the coating cannot be regu 
lated by the old methods of plating. Another 
difficulty is the tendency of the melted metal 
to accumulate along the side edges of the 
plates when they are taken from the bath. 
This difficulty is more pronounced in plating 
with Zinc than with other metals with which 
I am acquainted. A great loss commonly re 
sults from this cause in coating with that 
metal. The coating of zinc formed along the 
side edges is usually so much thicker than 
elsewhere that the side edges of the sheets 
have to be trimmed off and the trimmings 
usually go into the waste pile. Aloss of time 
is usually necessitated in dipping sheet metal 
by the fact that the coating generally requires 
several moments after the sheet is withdrawn 
from the bath to harden sufficiently to per 
mit of the sheet being taken from the dip 
ping-tongs and handled when the old proc 
esses are used. 
The chief objects of my improvements are, 

first, to economize time; second, to economize 
the metal used in coating by reducing the 
oxidation of the bath; third, to make it un 
necessary to place oil or sal-alm moniac or 
equivalent substances upon the surface of 
the bath; fourth, to secure a better adhesion 
of the coating to the plate; fifth, to econo 
mize metal by making it unnecessary to trim 
off the side edges of the plates after they are 
plated; sixth, to reduce the loss by oxidation 
of metal drawn from the bath on plates be 
ing coated; seventh, to enable a thick coat 
ing of a freely-running metal to be secured 
by a single dipping, and thus economize time, 
labor, and fuel, and, eighth, to enable the 
thickness of the coating to be regulated, where 
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the sheets are only dipped once, and a thicker 
coating to be formed, when desired, on one 
side of a sheet than the other. 
To carry my improvements into effect, I 

prevent the oxidation of the melted metal to 
any substantial extent while in the pot con 
taining the bath by covering the pot with a 
slotted cover, which prevents the air from 
circulating from the outside over any portion 
of the Surface of the bath not within the slot, 
and through this slot I introduce the sheets 
into the bath. I prevent the formation of a 
thick coating along the side edges of the plate 
by drawing it out of the bath between wipers, 
which Wipe of the surplus metal along these 
edges before it has time to harden and cause 
it to fall back into the pot. I prevent the 
melted metal from running down off the sheets 
or plates when they are taken from the bath 
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to an undesired extent and the consequent 
reduction in the thickness of the coatings se 
cured and the loss of metal by oxidation by 
Subjecting all or a part of the melted metal 
drawn from the bath on the sheet, which 
would flow off if left to the ordinary cooling 
action of the surrounding air, to a cooling 
cuirrent of air or the influence of other means 
adapted to cool it and cause it to set in whole 
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or in part and remain on the plate. I regu 
late the degree of the power of the current of 
air or other cooling means used to prevent the 
melted metal from flowing from the sheet 
either by varying the free or cooling power 
of the cooling means used or the distance of 
the line at which their influence is exerted 
froin the surface of the bath. The farther 
from the surface of the bath the cooling power 
is exerted the smaller will be the proportion 
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of the melted metal which would otherwise 
flow off which will be arrested, other things 
being equal. I also regulate the thickness of 
the coating by both varying the cooling power 
or force and the place of its application. I 
obtain a thicker coating on one side of a sheet 
than upon the other either by subjecting the 
melted metal on one side only to the artifi 
cial cooling means used or by subjecting the 
melted metal on one side to a stronger cool 
ing power than the melted Imetalis subjected 
to on the other side, or by exerting the cool 
ing power farther from the surface of the 
bath on one side than the other or by a coms 
bination of two or more of said methods. I 
save time by cooling the coating more rapidly 
than it is cooled by old methods. Where a 
coating of maximum thickness is desired; I 
use a strong cold current of air or other strong 
cooling means close to the surface of the bath. 
I have secured good results and a thick coat 
ing by applying a blast of cold air an inch 
above the surface of the bath. the cooling means should preferably be ap 
plied along a line which is passed by each 
Section of each sheet as it is drawn from the 
bath while melted metal remains thereon, which in the absence of my improvement 
would flow off the sheet without setting. I 

In all cases 
when it is drawn from the bath act as wipers. 
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prefer to use a current of air as a cooling 
agent; but there are other well-known means 
of cooling which may be substituted for the 
one preferred. 
My invention is believed by me to be a ge 

neric one, and in the broadest sense includes 
the use of any and all means adapted to cool 
the melted metal upon the sheets and pro 
duce the desired effect. . . . 
Where a current of air is the cooling agent, 

many different forms of apparatus may be 
used for generating and directing the current. 
So, also, many different forms of apparatus 
may be used in carrying out my other im 
provements in plating sheet metal. I have, 
however, invented an apparatus for use in 
carrying out my improvements, and have 
made a separate application of even date here 
with for Letters Patent of the United States 
therefor. 
The preferred form of my apparatus is illus 

trated in the accompanying drawings, in 
which - 

Figure 1 represents a side elevation of the 
apparatus with a sheet of metal in the po 
sition preferably occupied while it is being 
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drawn out of the bath and showing one side 
wall of the furnace partly broken away. Fig. 95 
2 is a vertical cross-section online 22, Fig. 1. 
Fig. 3 is a top view of the apparatus as it ap 
pears when the slot in the cover of the pot is 
closed by a lid shown partly broken away. 
Fig. 4 is an enlarged detailed view in cross 
section of a portion of one of the guides or 
wiper-stands; and Fig. 5 is an enlarged de 
tailed view in cross-section, on line 55, Fig. 3, 
of the cover of the pot with its lid in place. 

Similar figures refer to similar parts 
throughout the several views. 
The flanges 1 1, &c., of the pot 2 rest upon 

the top 3 of a furnace 4, having Walls 55, &c., 
a grate 6, a door 7, and an opening 8 through 
the top 3, through which the pot 2 hangs. 
The top of the pot 2 is provided with a cover 
9 shown removable, but not necessarily so, 
and having a slot 10 through it. A single slot 
is shown, but where the pot is large several 
such slots may be provided. The top of the 
cover preferably slopes toward the slot or 
slots, and each slot is preferably provided 
with a downwardly-extending lip 11, which 
projects down into the melted metal of the 
bath 12 and prevents air from passing 
through the slot or slots 10 of the cover to 
the inclosed space 13 between the cover and 
tive bath. The sheet 14 to be treated is, in 
the apparatus shown, held by two pairs of 
tongs 1515, attached to a cross-piece 16, ele 
vated and lowered by ropes 1717 or in any 
other suitable manner. The sheet is pref 
erably lowered between guides 1818, which 

These guides or wipers are arranged opposite 
each other and are V-shaped in the apparatus 
illustrated. Each of the wiper's 18 is pref 
erably attached to the end of a rod 19, which 
passes through a collar 20, attached to the up 
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per end of an elastic standard 21. 
1919 are movable longitudinally toward and 
from each other in their respective collars 20 
20, and when adjusted are held in position by 
means of set-screws 21 21, operated by 
means of hand-wheels 2222. By moving the 
guides or wipers toward or from each other 
they may be made to accommodate sheets of 
different sizes. The elasticity of the stand 
ards 21 21 makes it possible to secure a 
yielding pressure upon the edges of the sheets 
without binding them and interfering im 
properly with their movement when being 
lowered into the bath or withdrawn from it. 
The standards 21 are shown attached at their 
lower ends to the cover of the pot. 
The yielding pressure exerted by the wipers 

18 upon the side edges of the sheets is par 
ticularly desirable when the sheets are being 
taken from the bath, as it enables the wipers 
to effectually wipe the surplus metal from the 
side edges of the sheets. The V shape of the 
preferred form of wiper enables it to fit, the 
edges of sheets of different thicknesses. The 
yielding character of the wiper may be secured 
in other ways than the one shown, as will be 
obvious. I prefer to make both standards 21 
elastic where the apparatus shown is used; 
but good results can be secured by making 
one of the standards elastic and the other 
rigid. 
The wipers should be so arranged as to op 

erate upon the surplus metal on the side edges 
of the sheets before it hardens, and they are 
preferably arranged, as shown, so that the 
metal wiped from the edges of the sheets falls 
back into the bath, where it can be used in 
stead of being substantially lost, as it is where, 
as at present, it is allowed to adhere to the 
edges of the sheets and harden thereon and 
has to be removed by trimming the sheets. 
On each side of the space through which 

the sheets pass when lowered into and when 
being withdrawn from the bath a nozzle 23 
is arranged in position to direct a blast of air 
against the sheet as it is withdrawn from the 
bath. These nozzles 23 23 are preferably ar 
ranged opposite each other for ordinary work 
and extend substantially the length of the slot 
10, as shown. The nozzles may be provided 
with a continuous opening, as shown; but a 
continuous opening is not essential, as it is 
obvious that a series of perforations or slots 
would answer substantially the same purpose. 
The nozzles are preferably arranged so that 
the sheets will pass close to them when they 
are taken from the bath and are arranged 
close enough to the surface of the bath to en 
able the blast from them to cool and cause to 
set upon the sheets melted metal drawn up 
from the bath, which would flow off the sheet 
without setting if left to the natural cooling 
action of the surrounding air. I do not mean 
that the position of the nozzles shall be such 
as to prevent any portion of the melted metal 
on the sheet from escaping, but that their po 

The rods sition shall be such as to prevent some por 
tion from escaping which would otherwise 
flow off. As will be obvious, it is not essen 
tial that the blast shall be applied to both 
sides of the sheets where a coating of the same 
thickness is not desired on both sides, and in 
such cases one of the nozzles may be dispensed 
with. Each nozzle 23 is connected with an 
air-chamber 24, and each air-chamber is con 
nected with an air-moving device 25. The 
means of connection shown consists of pipes 
26 26, one passing from each chamber 24 to a 
main pipe 27, connected with the air-moving 
device 25. A valve 28 is shown in each pipe 
26. Each valve has a handle 29, and by open 
ing or closing the valves either partially or 
wholly the air blast or current can be regu 
lated at will and shut off when not needed. 
The temperature of the blast may be con 
trolled by any convenient means, no particu 
lar means being shown. 
Where a sheet is to be provided with a thick 

coating of free-flowing metal and it is intend 
ed to be of the same thickness on both sides, 
I apply the blast to the metal on the sheet as 
it is lifted from the bath, near the surface of 
the bath. One inch is a suitable distance from 
the surface of the bath at which to apply the 
blastin such cases; but no particular distance 
is essential. Where the coating desired is 
thicker than would be secured by the ordi 
nary processes, but not so thick as can be se 
cured by using a strong cold blast near the 
surface of the bath, I use a weaker or a 
warmer blast, or apply it farther above the 
surface of the bath, or resort to a combination 
of two or more of these methods of weaken 
ing the effect of the blast; but I always apply 
the blast near enough the surface of the bath 
to enable it to act upon melted metal on the 
sheet, which, but for the use of artificial cool 
ing means, would flow off the sheet without 
setting. In like manner I secure a thinner 
coating of metal on one side of the sheet than 
the other either by subjecting one side only 
to the blast or subjecting one side to a blast 
which, either from its character, strength, or 
mode of application or two or more of these, 
produces less effect than the blast applied to 
the melted metal on the other side does. 
I prefer not to subject the sheet to a blast 

adapted to cool it when it is being introduced 
into the bath. Where the temperature of 
the blast is such as not to lower the tempera 
ture of the plate, it is immaterial whetheritis 
stopped while the plate is being lowered into 
the bath or not. 
I have described the preferred method of 

using the cooling apparatus shown; but, as I 
have stated, I do not wish to be understood 
as confining my claims to the use of the cool 
ing means described. 
While sheets are being dipped, one sheet 

follows another so fast that there is no sub 
stantial loss by oxidation of the molten metal 
in the slot of the cover. 
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When the dipping is temporarily stopped, 
the slot 10 is preferably closed by means of a 
lid 30. 
Where I speak of “artificial cooling means,” 

I mean any apparatus or device by means of 
which a cooling agent of any kind, whether 
natural or artificial, is brought into action. 
Where in my claims I use the phrase “bath 

of melted metal,’ I wish to be understood as 
including within my meaning a bath of an 
alloy as well as a bath of pure metal, and also 
baths which include elements not metallic as 
Well as metal. Other things are sometimes 
mixed with metal in the baths in use. 
In the apparatus shown there is a space 13 

between the cover of the pot and the surface 
of the bath; but, as will be obvious, it is not 
essential that any such air-space should ex 
ist between the cover and the bath in order 
to carry out that portion of my improvement 
to which the cover more particularly relates. 
It will be obvious that by securing the cover 
in place the metal in the pot might be caused, 
by introducing a sufficient quantity, to rise 
within the slot in the cover to a higher level 
than the bottom or under side of the cover. 
Where melted metal or any fluid upon the 
surface of the melted metal of the bathstands 
within the slot of the cover, the cover pro 
jects into the bath within the meaning of my 
claims whether the bath rises above the lower 
end of the slot elsewhere or not. 

I claim 
1. In coating sheets of metal by immersing 

them in a bath of melted metal and then 

drawing them therefrom, with melted metal 
adhering thereto, causing melted metal drawn 
from the bath on both sides of the sheets to 
set and remain, by subjecting it to the action 
of artificial cooling means while on the sheets 
in a condition to flow, and forming a thicker 
coating on one side of each sheet than the 
other, by subjecting the side on which the 
thicker coating is desired, to the action of a 
more powerful cooling means than the other 
is subjected to. 

2. In coating sheet metal by immersing the 
sheets in a bath of melted metal and then 
drawing the sheets from the bath, applying 
artificial cooling means to the melted metal 
on both sides of the sheets as they are taken 
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from the bath and wiping off the surplus 
metal along the side edges of said sheets be 
fore it hardens, substantially as described. 

3. In coating sheet metal by immersing the 
sheets in a bath of melted metal, and then 
drawing them out again reducing the oxida 
tion of the surface of the bath by protecting 
said surface from the outside air, except where 
the sheets are introduced; applying artificial 
cooling means to the melted metal on both 
sides of the sheets as the sheets are taken 
from the bath, and wiping of the surplus 
metal accumulated on the side edges of the 
sheets before it has time to harden. 

WILLIAM J. WIELDER. 
Witnesses: 

BENJAMIN F. REX, 
C. D. GREEN, Jr. 
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