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1 Claim.
1

This invention relates to the backing of elec-
trotypes and more particularly to the heating and
.cooling of backing pans used in such apparatus.
The apparatus comprising this invention is
used for backing-up electrolytically produced
.printing faces used for printing type-matter, il-
lustrations and the like. These faces, the result
of the electrotype process, are metallic shells,
copper being generally used, which on account
-of their limited thickness require strengthening
to render them available for use in printing.
This is done by what is called “backing-up” and
tonsists of providing these shells with a back
formed of a suitable alloy or so-called type metal.
The usual procedure for forming this backing
Is by placing the metal shells face down upon
-the bottom of a flat pan, known as a backing
pan, after which the metal to be used for back-
ing them is poured into the pan in a molten
condition. The pans are of a depth to permit
them to receive sufficient of this metal to cause
the formation of g backing of proper thickness,
-this thickness being approximately one-fourth
-of an inch more or less. The connection be-
tween the shell and this metal whereby it is

backed, is substantially a soldered connection,’

formed in a manner analogous to 2 soldered joint
wherein the backs of the shells are first #inned.
The backed-up shells after being cooled are re-
moved from the pans, planed off and leveled,
trimmed around their edges and mounted upon
wooden bases and are then ready for use in the
- printing press.
The subject of this invention concerns an ap-
paratus used for backing-up electrotype -shells
"in the manner outlined, with special provision
for keeping the shrinkage to a uniform minimum.
If the shell and molten backing are subjected to
an uneven cooling, a shrinkage of the molten
metal occurs in localized areas at the time the
molten metal cools, and the shell following this
shrinkage retracts from the surface of the back-
ing pan and an uneven and imperfeect printing
surface is the result. To correct such defects

in the surface of the printing plate, it is necessary 4

for the plate to be removed from the backing
pan and the surface carefully examined by a
“workman to locate the shrunkem area, The
plate is then turned over, with its face resting
on and against the surface of a smooth, level
steel plate, and with a hammer, blows are struck
on the back of the plate until the surface of
the plate has been forced outward and is in
- contaet with the surface of the steel plate.

- This operation requirgs considerable skill and
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dexterity as too much hammering will cause the
surface of the printing plate to become battered
or flattened and if the blows are too heavy, in-
dividual spots corresponding to each blow will
appear in the surface of the printing plate, which
will result in heavy and light spots on the
printed sheet reproduced from the plate.

The objects of the present invention are to
obviate the necessity for this finishing operation
of the printing surface of the plate, reduce the
heat in the vicinity of the backing pans and
permit a uniform hesting and cooling of the
backing pans to mamtam Shrinkage at 2
minimum.

The invention consists of an apparatus, con-
structed as hereinafter described and pointed
out in the claim, and as illustrated in the ac-
companying two sheets of drawings, in which:

Fig. 1 shows a perspective view of the appa-
ratus partly broken away;

Fig. 2 shows an enlarged cross-section of the
apparatus along line 2—2 of Fig. 1, and

Fig. 3 shows an enlarged cross-section partly
broken away of the apparatus along line 3—3
of Fig. 1.

Fig. 4 shows a, fragmentary top.plan view of the
backing pan with arrows indicating a condition
of heating and cooling, .

Fig, 5 shows a fragmentary vertlca,l section of
two burner tips and the backing plate, some-
what enlarged, s

Fig. 6 shows an enlarged cross-section of a
fragment of a second embodiment of the appa~
ratus, according to this invention. .

Fig. 7 is a fragmentary view in perspective of
the heating and cooling element shown in Fig: 6.

Fig, 8 is a somewhat diagrammatic fragmen-
tary plan view of the heating and cooling ele-
ment shown in Figs. 6 and 7,

Referring to the drawings, the backing pans
10, i1 ang 12 are preferably made of metal and
are supported on g frame 13, resting on a stand
32. A plurality of pipes {5 are uniformly later-
ally arranged in the combustion chamber 14 be-
low the backing pans, each pipe extending from
the front of the backing pans o the rear where
the pives are closed. Af the front, the pipes are
each bent downward, and are each provided
with a valve 16 and an inspirator 33. The pipes
1§ under the backing pans 10, {{ and 12 are
each connected to a manifold {7, 18 and {9, re-
spectively. Each of the manifolds 17, 18 and {9
has welded ends and is connected to both a pipe
20 connected to a heating gas supply and to a
pipe 21 connected to a cooling fluid or air supply.
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Valves 22, 23 and 24 control the flow of fluid
from pipe 20 to the manifolds i1, I8 and 19,
respectively. Valves 25, 26 and 2T control the
flow of fiuid from pipe 21 to the manifolds 17,
18 and 19, respectively. A check valve 28 is
provided in the pipe 20 to prevent back pressure
of HAuid from line 2{ into the line 20 during
the cooling process. Each pipe 15 extending be-
neath the backing pans is provided with a plural-
ity of uniformly spaced screened burner tips 29.
A T-bar 30 extending parallel to the pipes {3
is provided between each pipe 15, with ifs flat
side up. ‘The fluids leaving the burner tips 29
flow rearwardly in the combustion chamber 4
above the T-bars 30 and below the backing pans
to the rear wall of the frame i3 which is pro-
vided with a plurality of exhaust ports 31 lead-
ing to an exhaust manifold 34 at the rear of
the unit. The combustion gases pass from the
manifold 34 to an exhaust pipe 35 through a
connection 36. The combustion chamber {4 be-
neath each backing pan is efficiently insulated.
Extending upwardly and behind the unit de-
seribed above, is a furnace 371 in which the back~
ing metal is melted and maintained at the de-
sired temperature. The furnace forms no part
of the instant invention and may generally com-
prise a melting pot and heating means of any
type such as a gas burner, coal burner or elec-
trieal resistance element. The furnace is pro-
vided near the bottom with a spout 38 through
which the molten metal flows. The flow through
the spout is controlled by a primary valve con-
trol 39 and an auxiliary valve 40. The molten
metal flows from the spout into a pivoted casting
trough 41 from which it is directed to each of
the backing pans as. desired. - The trough 4[ is
pivoted about pivot 42 and is arranged to be
swung in a generally horizontal plane. Close to
the discharge end of the trough 4f is a pivotally
mounted gate 44 shaped to correspond to the
cross section of the trough, so that it may be
swung into open and closed position by raising
or lowering the handle 43 to effect flow of molten
“metal or discontinue such flow. : ‘
The apparatus is used in the following man-
ner: The shells may be produced by being de-
_posited in a bath in any of the ways usually
employed in electrotyping. Upon removal from

the bath, the shells are released from the molds g

and thoroughly cleaned, preparatory to the cast-
ing operations. This cleaning may be effected
by any of the methods or means well known 'in
the electrotypers’ art. The electrotype shells are
placed face down on the backing pans and are
covered in the usual way with a thin sheet of
solder, consisting preferably of tin foil. The
backs of the shells are first subjected to treat-
ment by acid or soldering fluid. Sufficient heat
is then applied to bring the fin to the melting
point so as to cover the back of the shells. This
abplication of heat is accomplished by burning
gas in the uniformly spaced burner tips 29. The
gas is supplied throiigh pipe 20, valves 22, 23
‘and 24, manifolds 7, 18 and 49, valves 16, in-
spirators 33, pipes i5 and the burner tips 29.
The valves 25, 26 and 27 are closed during the
period of heating up the backing pans. As soon
as the foil has melted, the burners are turned
off by closing the valves 22, 23 and 24. The
molten backing metal 45 is then poured into the
backing pans. As soon as the metal is cast, valves
25, 26 and 27 are opened and the cooling means,
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such as compressed air, is forced through the

" same set of burner ports which now act as air

5

4

jets (see Fig. 5). The flow of air is from pipe
21, through valves 25, 26 and 21, manifolds 11,
i8 and 19, valves 16, inspirators 33, pipes 15 and
the burner tips 29.

The result of cooling the plate direcfly on the
same spots where the jets of flame impinged dur-
ing heating allows for localized contraction of
the plate in each area that was previously heated,
producing a plate with a minimum of uniform
overall shrinkage.

The arrangement deseribed permits of uniform
heating and uniform cooling, with instant
change-over from heating to cooling. Due to
the balanced expansion and contraction in the
course of heating and cooling, this arrangement
casts relatively non-shrinking plates and also in-
creases the life of the backing pans. The ap-
paratus is so insulated and enclosed that prac-
tically no heat or fumes pass beyond their en-
closure, thus resulting in a substantial saving
of fuel and also affording greatly improved
working conditions for the operators. )

As shown by the arrows in the left hand frag-
ment of Figure 4, during the heating cycle each
small burner area will expand evenly, giving a
uniform over-all expansion to the plate.- Dur-
ing the cooling cycle, shown by the arrows to
the right in Figure 4, the shrinkage of each small
ares, will be offset by that of adjacent areas,
and result in a negligible amount of casting dis-
tortion. Moreover, the casting will freeze first
along its edges, thereby reducing shrinkage.

A second embodiment of 3 backing pan heat-
ing and cooling device is shown in Figures 6,
7, and 8. In this form of the invention the gas
is supplied to the burners 28 from a general gas
chamber 45 fed through the port 1. The burn~
ers 29 are threaded into the upper wall 46 of
the gas chamber 45, as shown in Figure 6. A
general air chamber 47 is provided immediately
above the gas chamber 45. Air is fed into the
air chamber 47 through the port 48. The amount
of air entering the chamber 47 may be con-
trolled by an air solenoid valve (not shown).
Openings 49 are provided in the upper wall 50
of the air chamber 41. These openings 49 are
of sufficient diameter to allow the burners 29

‘to extend therethrough with a suitable clear-

ance between the burners 28 and the periph-
sty of the said opehings 48, as shown in Fig-
ures 8 and 7, to allow for the passage of air to
the underside of the pans [6.

The second embodiment of the present inven-
tion enables air and gas to be used simultane-
ously or alternately, as desired. The air sup-
ply is thus not limited by the size of the burner
openings, so that cooling may be accelerated.
Moreover, the cooling air may be used during
the heating eycle of operation to supply sec-
ondary air to the burners 29 when they are
lighted. C :

Since the frames [3 of the backing pans 10
absorb heat rapidly, cooling is accelerated ab
the corners of the pans. The use of a single

= general gas chamber 45 permits of a location

of the burners 29 and air jets in the most -ad-
vantageous pattern, such as is shown in Figure
7, instead of the arrangement ‘made necessary
by the parallel pipes disclosed above, thereby
equalizing the heating and cooling over the en-
tire pan.
While the use of gas burners for heating the
backing pans has been described herein, it is

. within the purview of this invention to use other

heating means, such as electrieal - induetion,
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ete., without departing from the spirit of the
invention.

I claim:

An apparatus for backing electro-type shells
comprising, a backing pan, a source of heating
fluid, heat generating means connected to the
said heating fluid source, consisting of a gen~
eral gas chamber and a plurality of gas burn-
ers carried by the upper wall of the gas cham-
ber and communicating with the interior of said
gas chambers, said burners extending upwardly
from the upper wall and disposed so as to ap-
ply the heat coming therefrom to specific areas
of the backing pan, a source of cooling fluid,
cooling means connected to said cooling fluid
source comprising, an air chamber overlying
the gas chamber, said air chamber having an
upper plate provided with a plurality of open-
ings therein, each of said openings being of suf-
ficient size and disposition to allow the burners
to extend therethrough with a suitable clear-
ance between the wall of the opening and the
said burner to allow the cooling fluid to be di-
rected at the specific areas of the backing pans
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toward which the burners are disposed, and coft-
trols associated with the source of heating and
cooling fluid to regulate their passage into the
apparatus. :
ALBERT H. JUNG.
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