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UNITED STATES

PaTENnT OFFICE.

-

JAMES H. CARPENTER, OF READING, PENNSYLVANTA. .

HARDENED METALLIC PLATE.

SPECIFICATION forming part of Letters Patent No. 541,422, dated June 18, 1895.

Application filed March 21, 1891,

To all whom it may concern:

‘Be it known that I, JAMES HENRY CARPEN-
TER, a citizen of the United States, residing
at Reading, Berks county, State of Pennsyl-
vania, have invented certain new and useful
Improvements in Hardened Metallic Plates,
of which the following is a specification.

In the manufacture of armor for vessels
it has become desirable to increase the effi-
ciency of the plates by subjecting them to
the action of water, oil, or selutions, which in
consequence of the size and Wewht of the
plates must be poured or 1h1’own upon the
latter while they are stationary and in a
heated condition. )

It has been found that the result of such
treatment is to warp or twist the plates to
such an extent as to greatly impair their effi-
cieney, while the method of applying the lig-
uid resultsin hardening the plates unequally,
increasing their liability to erack or splinter
when struck. Further as the finid isapplied
to the plates while they rest unconfined upon
suitable supports of the furnace in which the
plates are heated, or in the place to which
they are moved after heating, there is noth-
ing to resist the tendency of the plates to
warp or bend, and when such warping or
bending occurs the plates are hardened in
their bent positicn and eannot afterward be
straightened,

I have found that if the plates are com-
bined with supports or bearings that will pre-
vent them from twisting when the fluid is
applied, but comparatively little resistanceis
required to maintain them straightorin their
original shape during the process of harden-
ing, and that the bearings in such case re-
sist the tendency of the plate to warp with-
out necessarily clamping them under any
heavy pressure. Different meansmay beem-
ployed for thus supporting the plates and for
affording the requisite bearings, as for in-
stance the apparatus illustrated in the ac-
companying drawings, in which—

Figure 1is aside elevation of the apparatus
which I employ in earrying out my improved
process. Fig. 2 is a longitudinal sectional
elevation. Fig. 3 is a plan in section on the
line 3 3, Fig. 1. Fig.4is a fransverse section

on the line 44, Fig. 1. Fig. 5 is a view illus-

Serial No, 383,868, (No model.)

trating one mode of formm-r the bearings for
the plates

A, represents a plateto be hardened, which
may be an armor plate, a gun track or other
article; and B and C represent the supports
for the isolated bearings or contaets, said
supports retained in fixed positions upon op-
posite sides of the plate. Said supports may
be horizontal or vertical, of metal or any
other suitable material, with ribs, pins, or
lngs constituting bearings or contacts, the
ends of which are in a plane that conforms
to the plane of the face of the plate whether
it be flat or curved.

To permit the fluid used for hardening or
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tempering the plate to be applied with de-

sired rapidity and uniformity to the entire
surface of the plate, I prefer to make the
bearings in such form as to allow the fluid to
circulate or travel freely over the surface of
the plate and around or beside the separated
bearing points, which are in sueh proximity
as to afford the requisite support. To this
end I provide the supports with grooves or
channels between parallel bearmw ribs ¢
which grooves as shown, are in the form of
tra.nsverse parallel channels or grooves «,
closed at the ends but open at the faces op-
posite the plate, and, if desired, with trans-
verse openings %, whereby each support has
a continuous edge flange v bearing on the
plate A, and aseries of intermediate bearings
or contacts 7.

To permit the rapid admlsswn passage and
exit of the fluid, I provide- each channel x,
with an inlet port 1, at one end and an outlet
port 2, at the other, the inlet port of one chan-
nel being adjacent to the outlet port-of the
contiguous channel, so that the fluid is ad-
mltted to the channels upon opposite sides or
edges of the plate, traveling through the con-
tignous channelsinopposite dlrecmons,where-
by it is supplied uniformly over the entire
surface of the plate, instead of being admitted
wholly atone edge and flowing over the whole
plate in one dlreetlon towa,xd the opposite

edge. By this means the temperature of the
plate is quickly lowered over its entire ex-
tent with a uniformity which would other-
wise not be practicable, and the plate is uni-
formly hardened.
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In order to permit the fluid to be rapidly
directed to alternate channels in opposite di-
rections after the supports and plate are in
proper position, more especially when the
supports are portable or removable, I make
use of supply pipes 3, 3, each with a series
of tapering nozzles 4, adapted to fit the taper-
ing ports 1, into which they may be quickly
introduced, the taper being of such a eharac-
ter that a slight blow will cause each nozzle to

firmly take its seat in the port; and each pipe.

3, is supplied with the fluid through a flexi-
ble pipe 5, provided, if desired, with a cock 6.
If nece2ssary any suitable locking means may
be employed for holding the pipes 3 and their
nozzles in proper position during the flow of
thefluid. These operations may be performed
upon the plate A, either while the same is in
a chamber wherein it has been heated by the
flow of suitable hot gases, or the plate may be
removed from a heating furnace and placed
upon a lower horizontal support C, and the
upper support then applied and secured in
position, or the plate may be introduced be-
tween vertical supports.

While the supports B and C may Dbe se-
cured .in position in any desired practicable
manner I have shown the same as arranged
horizontally, the support C resting on cross
bars 7 and sapporting the plate A, the upper
support D resting upon the plate, and top
bars 8 resting upon the support D and con-
fined against the plate by means of the serew
bolts 9, passing through slots in the bars 8;
with nuts 15 confining the bolts in place or
otherwise arranged so as to clamp the plates
in position after adjustment and maintain
them in place to prevent any movement of
the bearings during the operation upon the
plate A. 1In some cases where the plate A,
requires to be subjected to the action of fluid
upon one side only,achanneled support need
be employed only upon that side of the plate
where the fluid is to be applied.

The channeled support may be of metal,
cement, or other suitable material, and the
same may be cheaply and expeditiously made
$0 as to fit the contour of the plate, whatever
may be its shape, by surrounding the plate
(or a pattern corresponding therewith) with
a frame 10, Fig. 5, so as to form a flange of
requisite depth,and placing upon the surface
of the plate a series of cores 12, parallel to
each other, with sufficient intervening space
toform the bearings,and then pouring molten
iron, cement, or other molten or plastic ma-
terial upon the plate and cores, thereby cast-
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ing the bearings in direct contact with the
plate or its pattern. o ,
Although I have referred to the supports 6o
as consisting each of a single block having a
series of contacts and channels or passages
between the same, I use in connection with -
large or irregular plates supports in two or-

more sections each in the form of a channeled 65 -

block, or the bearings may consist of separate
bars or plates bearing with their edges against -
the face of the plate A, and each held or
clamped or. otherwise supported in a fixed

position to resist any tendency of the plate jo -

A to warp or twist.

In some cases it is desirable to subject the
plate to be hardened to the influence of luids
of different kinds or different temperatures

in which case a fluid of one kind or tempera- 75

ture will be admitted to the pipes 3 of one
support. B, while another kind of fluid, or
fluid at a different temperature, will be ad-:
mitted fo the pipes of the other support C.
Without limiting myself to the precise con- 80

struction and arrangement of parts shown
and described, I ¢laim—

. 1. The within deseribed improvement in

hardening metallic plates consisting in heat- ‘
ing the plate confining it between immovable 85

bearings having limited points of contact—
with the opposite sides of the plate, and
passing a cold fluid over one surface and a
heated fluid over the opposite surface, sub-
stantially as set forth. 90

2. In the manufacture of hardened metallie
plates, heating the plate,confining it between
bearings having limited points of contact
with the surface or surfaces of the plate, and
simultaneously passing different currents of g5
hardening fluid across said surface or sur-
faces in opposite -directions from opposite
sides or edges, substantially as set forth.

3. The combination of the channel support
having inlet and ountlet ports,and two supply 100
pipes provided with nozzles adapted to the al-
ternate portsat opposite edges and each com-
munieating with a-source of fluid supply,the
said ports being at the ends of the channels

and the nozzles entering alternate ports,sab- 1os:’

stantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JAMES H. CARPENTER.
Witnesses:
G. P. KRAMER,
J. S. BARKER.




