3 Sheets—Sheet 1.

(No Model.)

H. C. 8. DYER.
MANUFACTURE OF COMPOUND ARMOR PLATES.

No. 371,129.

4, 1887.

Patented Oct

g
\\\\\\\\\\N\\\\\\

%

ggﬁﬂgf S
\\x\\&\\\\\\ \\ \\“\\\\\\\\“\\

7

N

N

¥
N

W

B i

.

W

ﬁw&\n\\\ §% |

s

r

//7////////%//,% i

l
T

N

v

— ——— e— — plien kP il ekl L

—

w77
A,

77,

7y,

o

74

v

£4

DI

M

MMM

MM

DIIN

I

%
(/4

0

7,
L

W
L

L

)

7
L7

)

v

7
/7

1

A

FXg. 27

v,

' (Falize Fe g
2 Ao

s

M. PETERS. Photo-Lithographer, Washington, D, €.




3 Sheets—Sheet 2.

(No Model.)

H. C. §. DYER.
MANUFACTURL OF COMPOUND ARMOR PLATES.

Patented Oct. 4, 1887.

No. 371,129,

N

- T,

_a

I o L
. . .l R
a - -
L7 / g /
o . ] . ;
e - -
¥ { - . .
' - .-_..H.. o :
- - - - , ’
||1 B e N . .““.ul. “h i “l ) : .._..... .”1 ....._._...
e Xl il L i
. .. L_-._.... .1..__”. .
EY

7 N

o
- e "
o . r s .

\,

N AN

\

Y

DI

N\

1WﬂWqu ﬂVEW

Lt NN ////wf

N " ......, o BRI T ’/
SRR

a A - p
o T o e

o . ..._-U
e .H.._._. g .t....._”.\.”..._._u....m_..._.._._.._._

MINNIN

AN
\.ﬂ .

\§

o = =

s

o
L.-II.._ |
b

ke s Lol e o

N ] =

o ..L"!...

b
P P

{
) _

-
e

-r'__llll. Tl |-
.
T

T I T
SN S

. LI TOUN S
- ==L - T T

T4

e

\
7

s

—
‘I -
b
B
..._............
ol
o
g
e i
e
N
&M

/

%

\

N

'/’

\

\

Qﬁ
;J?

A

%

\

%
N

6

4
Z

NN
7

NN

\

N

N

L,

S

N\

\
\

7

P

A,

%

7
77

¥y
Z

7/
D
22

\
\

o

N

&
\
<M r ;/

N

e
N

' \ ‘ %‘
LR __.l"

‘/

\

N

\

-

%
N
D

2

7

N

Z

/‘

G
5

2\

G

N
N

%

)

A

NN

\

o

7
7

A

N

\

N

77

-
%

7
/

J

7

N\
\
N

v,

A

\
7

v

\

- "
y } .
v -
A B
o P -

N\

- uil

b.

N. PETERS, Photo-Lithographer, Washington, D. C.




~ (No Model.) - 3 Sheets—Sheet 3.

N _ . -\\ _

\ \\\ “ o N
/// /// / R




- UNrteDp STATES PATENT OFFICE.

Ml deles DIPAEL I e TP T RN TTT T T Y
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Anplication filed November 8 1886, Serial No. 218,322, (No model.)

To all whom it may concern:

Beit known that I, HENRY CLEMENT SWIN-
NERTON DYER, of Westhope, in the county of
Shropshire, England, have invented a certain

5 new and useful Improvenientin the Manufac-
ture of Compound Armor-Plates, of whieh the
following 1s a specification. |

My object is to provide compound armor-

- plates which, while sufficiently hard to pos-

ro sess to the requisite degree the quality of

impenetrability, shall also be of great tough-
ness, so as to lessen the liability of fracture
and decrease the exfent ol cracks resulting
from the impact of projectiles. S

15 To this end my improvement relates to the
formation of compound armor-plates of cast-
steel re enforced by bars of wrought-iron, or
of steel tougher than the cast-steel of which
the plates are mainly composed.

20 In aeccordance with my invention I form

the plates by casting steel about the re-enfore-

ing bars and then forging the compound
plates so preduced. o -
Tn the annexed drawings, which show sev-
25 eral forms of compound plates, Figure 1 1s a
- plan view with the re-enforcing bars repre-
sented by dotted lines; and Figs. 1* and 1°
show sections on the lines C D and E F, re-
spectively, of Fig. 1. Iig. 2 1s a view slmi-
30 lar to Fig. 1 of another form of compound
plate; and Figs. 2* and 2° show sections on
the lines C D and E I, respectively, of Fig. 2.
Fig. 8 is a view similar to Fig. 1 of another
form of compound plate; and Ifigs. 3* and 3°
35 show sections on the lines C D and K F, re-
spectively, of Fig. 3. TFig. 4 is a plan view
similar to Fig. 1 of another form of compound
plate; and Figs. 4* and 4° show sections on
the lines C D and E F, respectively, of Fig. 4.
4o Fig. b is a view showing the re-enforeing
bars in plan, with the mold in horizontal sec-
tion preparatory to the admission to the mold
of the molten metal; and Fig. 6 18 a section
of the mold with the re-enforcing bars in ele-
45 vation ready for the casting of the steel. Fig. 7
is a plan of the completed armor-plate on a
reduced scale.
In carrying out my invention I proceed as
follows: The re-enforcing bars «, of wrought

- 50 iron or steel of requisite quality, atter being
made to the required form, are cleaned or
pickled to free them from all oxide, or other-
wise treated so as to prepare them most effect-

]

J

ually for the molten metal to adhere to their
surfaces, and are then placed in the required
position in a mold made in the ordinary man-
ner. The re-enforcing bars are of a length

comewhat in excess of the dimensions of the

interior of the mold and of the cast-steel por-
tion of the compound plate to be produced,
so that when the bars are properly arranged
their ends are embedded in the sides of the
mold to support them, as shown by Figs. 5
and 6. The molten steel is then allowed to
flow through the mold until the temperature
of the bars is raised, so that the molten metal
will readily adhere to them. The outlet inthe
mold is then closed, so as to allow the mold to
be filled in the ordinary way; or the re-en-
forcing bars may first be heated to the re-
quired temperature and the molten metal

50

then run into the mold, in the ordinary man-

ner.
removed from the mold and then forged to
shape to form an armor-plate, and hardened
and tempered in the ordinary manner,

The compound plate thus formed is

/5

The amount of forging in consolidating

and compacting the compound plate will be

regulated by circumstances; but preferably

there is a reduction to from one half to one-
third of the original thickness of the plate.
As shown in the accompanying drawlings,

‘the re-enforcing bars a of the plates may be

near the face, near the back, or in the center
of the cast-steel, b, to give toughness and
power to resist fracture by the impact of pro-
jectiles. |

I am aware that it is not new, broadly con-
sidered, to produce a compound metal plate
by casting one metal about another, and 1
do not unqgualifiedly claim such a compound
plate.

I claim as my invention—

The manufacture of compound armor-plates
of cast-stecl and re-enforcing bars of greater
toughness than the cast-steel by casting the
steel about the bars and forging the com-
pound plate so obtained, substantially as and
for the purpose set forth. . |

HENRY CLEMENT SWINNERTON DYER. .

Witnesses: | , '

T. W. THOMPSON,
Solicitor, Newcastle-upon-Tyne.
V. THOMPSON, |
Clerk to Messrs. Dees & Tnrompson, Solicitors,
Newcastle-upon-Tyne, :
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