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ARNMOR-PLATE.
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621,

-

To «ll whonv it meiy cornceri:
Beitknownthat i, OwWEN F. J.EIBERT, a ¢itl-
zen of the United states, residing at Bethie-
hem, Northampton wunt , wtate of Pennsyl-
vania, have invented cer uam new and useful
anovemeuts in Armor-Plates, of which the

following 18 a specification.
My invention relates to the manulaciure of |

armor-plates, and has forits object toimprove
and simplif}wmh manuﬂmtme, and to these
ends my invention consists in the method of
anaG appdra‘tus tor man nfacturing . armor-
plates. -

While my process is demﬂ‘nﬂd more eqm-
cially for manufacturing armor- pmt{;—-—buen
as 1s used in ghips of war, coast deienses,
&Le.—1it is also ﬁlmue hie for ather 1;)111"110@;@53’
such as the manufacture of buarglar-proof
constructions ana other constructions where
iy is desired io pre.wi{le hard-faced metall
Bodies, and swhile nerein I shall deseribe my
invention mote particularly as apnlied to the
manuiacture of armor- p‘imes ke mll be under-
stood that the principles of my invention can
be utilized for other and various purposes by
those skilled in the art and be modified to
adapt them to ths particular purposes for
witich they are Intended. o

It is well fnown thab in the manuviaciure
of armor-plates and the like it 18 desirable to
producs & pl:zt the outer surfaee of which
shall be relatively hard, while the inner por-
tien or backing shall be relatively soft and
tongh,and many and various means have beein
suggested foraccoraplishing this result,which
need not be reeited herein., Dy my inven-
tion, broadly stated, T accomplish this result
by burning hard stec;l onte the surface of the
softer StBLl This
stated, by first cleﬂmrﬁ* the surface of the,|
softer s:.teei by the use of molten cast- iron”
and then applying the molten steel to the sur-
face and d?]}(}%lllnﬂ thereon asuflicient (iua.-n-
tlty to produce a hard surface.

ihus in carrying out my invention I take

thie soft-steel *uﬂ‘otf:,, slabs, or plates to be
treated and heat them in suiltable furnaces
_ ana then pour over the surface
of the heated ingot, slab, or plate molten
cast-ivon-and allow it to run over the whole
surface and off, preferably into a suitable
trough, so that it can be used ﬁ“}.m and In

am——y

s accomplishied, generally

. steel is made upon the face oy the
- allowed fc cool.

IF-

this way L carry AW Gy il SLWS as fast as they

are forined on the heated surface of the arti-
cle being treated. When the artficle is clean
cnougiy, molten steel is applied to the surface

‘in the same manner and allowed to run there-

over, farther uleaz} ing the surface of the steel,
If necessary, ant il hen by the use of suitable
dams or ctherwise a deposit of the molien
article and
The reason iLor-using the
molten cast-iron for cleansing 1110 su“mce 13
that 1t is cheaper than the smul 1S

ing the nlate and docs not chi
and it is for vhis reason cl(lVEI‘i
raviten cast-iron as a cl:*nm@
ten steel is applied fo the Sm‘ms,
ed ingot or plate; but when the
I8 ﬂppﬂeﬂ to the heated plate in the nirst in-
qt&nce it requires more steel to do the cleans-

1 :

1Z00 us to h
yafore the :mm—
of ihe heal-

ing, washing, and burning than, when the

iwolten cast-iron is used. In this -ﬁ"”"‘*ﬁﬁhb
seme of the molten east or pig iven wiil
absorbed by the article being ftreated, ¢ ‘ﬁ":’i‘ﬂ
as the slags removed Lh:ﬁmf"om, mld Liae A1~
ticle ufﬂnﬂ' treated will ve kepb atb the propor
temperzture and the oxidation of 1t5 suvmee
will practicatly be prevented, and then when
‘the molten hard steel is run on the excess of
uh(‘, cast or pw iron will be washed off, making

a clean surface, sothatiswiil bein a condition
t@ recelve the ugmmd quantity of hard sfeel
and burn or unite it with the surface of the
article, forming a praetical and substantial
union between the two.

The ingots, slabs, or piates may be sither
of fm‘ged, lolled.} or cast steel, according to
the purpeses foir which iney are to be used,

4-
LU

and the layer or face of bhard-steel burned g

thereon may be of the ihickness desired, and
I have found thatin *his way a mosb cffective
armot-nlate maybemade, havingexceedingly

high ballistie qualitios, and at the same time
the plzz.tes can be cheaply and quickiy pro-
duced,with relatively litile labor and expense
compared with the usual proeus‘e}es of produe-
ing bllbh articles. The article itself proves
to be an improved nlate, pre 1{3@10311}; homoge-
neous and having the desired resistance quﬂ,h-
ties to penetra Li{m by shells and the like to a
hizh degree, combining the advantages of the
hard surlace plate wgt_h the fonghness of the
softer steel backing, |

-.:_'

inoiten steel -
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. 2 ; rrrd out in many and varicus ways and by
115 and various means, and I will now pro- |
:'Ca. ed 10 desceribe what 1 have found to be a |
~eonvenlent and-practical means, it being un-

| dﬂﬂ&:tﬂtﬁ that my invention is not, himted to:

N 5 r> R }*erdlnmtu set forth, they benw typlcalz
u-ﬂl sufficient o indicate to those skilled in

o
L s

& :Jer‘momﬂ nlan view of a Lulldmg

with & genem‘ plant preferably ﬁmplag ed in
tho practice of my invention, said plant com-

rn

Myimproved process or method may be car-

he detailsof construction or arrangement of

the art how the invention ma y be praetlefrlly
’*{ 11:{:11 ST S
in the aeemripanymw (1r twmgs

prising melting and heat,mft ifurnaces prop-

{:rly disn%ed within the bmldm
thg-pms, an opemtmmplatfoxm an: Qper-
ating-ehamber and other aceessories.. Fig. 2

18 1 mrrwer‘ﬁe sectional: elevation taken on

the line zx, Fig. 1, and showing more clearly

~ the operating-platform, the several furn RACES,

- and the Mfting or elevating devices for the
SN Iig. 3 is'a longitudinal sec-
~ tional clevation taken about centrally |

4 iz an enlarged sectional view in detail of |
*he Oper‘rtmg - chamber and some of the ac-
Fig. 5 is an enlarged de-_

. molten: metals

~ cessories thereto. -
oo 30t

. movable trough for supplying or delivering
~ the molien metals to the faces or surfaces of

‘the metal plates or slabs being treated; and
Figz. 6 is adetail view, in Vertlcal sectmn of a
"modtﬁcatlon in the eansbrlretlon of the tilt-

- desired form, whether by forging

i
ot 3

ot
{O o

i‘\,L‘*

i

Fig,

tail view in plan of Lhe preferred form of

ing platform by which to enable plates or

Slabs of different sizes or dimensions to be |

iitore conveniently handled or.tireated.

In the manufacture of hard-faced armor-
plates the plates may be first shaped into the
, rolling, or
casting, and are breught to a proper temper-
ature for the snhbeqnent operations by heat-

ing them in a furnace, and I have shown a
nuinber of hemmfr-rurnaces arranged’'in a
convenient relation to an operating-platform
and melting-furnaces, with apparatus so ar-
ranged that the process may be practically
contintious and the molten cast or pig iron;

y aswaoli as the melten herd ateel, be used over

and over, except so much of the latter as is
applied or burned onto the surface of the

. plate.

In the drawings, 1 represen ts a building of
Y suttable size or dimensions, and 2 desig-
tes easting-pits, such as are usually em-
oyed in phrm of f‘."hm kind, At suitable

kL rm“: of the builaing i 1i0zate heating-furnaces
3, of which any strtable number may be em-

N
E"
1)

b

W o¥ed and wiieh furnaces may be ﬂf any.

“ilai.f‘.Lr{:‘ 5P _yi-r.. it coustruetion, each being

m* it a stack 4 fopated on

tv’:irw q‘_‘:autr‘:;idr:; Lo f? oxfendis iy &bm* bhie vop
of the |} **iia"‘é*:;}: 1he metsal plates or slabs
TRES ifﬂ. R R heating - fuerngecs and
;J'EL”, K

SRS ﬁﬂtmrm* P Tﬂ”l(}! whare by which

Figure 1 ity
together

, as well af
|

o { upon.
. the gener al dISpOSII}IOII and ar ranﬂ'ement of

321,250

plied..

o represents m}y smtable melting- furnace-
‘in which. the. pig or cast iron is brouﬂ'ht toa
‘molten condition, and 6 represents alsoa melt- - -

‘o better adapt them to the reception of the o
zhardemnfr materlal 'ﬁhichlssubsequently ap-; R

ing-furnace which in the present instance is

‘employed. for the molten hard steel, each of
‘the said furnaces having a spout 7, and each:
of them also communicating with a stack 8§
on the outerside of the building.
furnaces are prefembly located at the edge
, and the ladles 9, whrch; RN
recelve the molten meta,ls arear mnrred inthe 8o
pit beneath said spouts, 50 as to receive the . =
‘metals flowing therefmm

‘melting-furnaces 6

oi the casting-pits 2

said tilting platform.-

ing 23 at a saitable height, and it is through
these openings that the molten metal flows
(whén the platform is tilted to one'side or the
other) into.the trough 25, whence the metal
i8 delivered to the open ends 26 of passages
or conduits 27, leading from the floor of the
opemtintr-platform to the upper part of the
melting-furnaces 5 and 6, respectively.
shiown in Fig. 4, the upper part of the said
opemtmw-chamber 11 is removable, and the
same 1s taken off at such time as the metal is
bemw poured overthe surface of the plate be-
ing tiea.ted and, as shown in Fig. 2, suitable
rails are extended across the said chamber in
such manner as to enable the delivery-truck
for the molten metals to be moved back and
forth longitudinally, so as to properly dis-

tribute such metals upon the surface of the

plate. The rails are designated as 30 and the

delivery-trough as 31, the said trough being

preferablyof an L shape and of properdepth,
one leg thereof being formed or provided at
il DOutGIﬂ with a seriés of openings 32 for the
passage of the molten mnetals, while the other
leg thereof is for the receptmn of the molten
metals from the ladle em ployed for convey-

ing the same from the melting-furnaces.- This-

said deli very-trongh 31 is provided with suit-
able wheels 34, which travel on the rails 30,
and mfaudmon to the trongh being movablo
lenethwise of the rfnlf-; the same 1s also ca-

As

5

Thesegaid '

~Above thesaid
and 6isarrangedanoper-
{ ating-platforim: 10, centrally of w vhich 18 ar-
ranged the operatmn'-cham ber, in which the
éplate to be treated is placed’ and Gpera,ted' S
T'his Opelatmﬂ-ehdmbel 11 cmnprlses; SRR
any g eneral form of chamber in whichislo-
L cated a tilting platform 12, ecentrally pivoted.
at’'13 and (,apable of : bemw tilted to oneside go =
or the other by any suitable meains, but pref-
{ erably by a hydraulic ram 14, hav ngarod

5

15, connecting at 16.with the underside of the =
Mounted upon this
platform 12 are a number of suitable plllarsf
| or posts 17, preferably of brick or masonry, =
and upon which the plate 20 islaid, substan- -
{ tially as shown in FFig.4." Ateach mde of the .
sald tilting platform the supports 22 are pref SEEEE
| erably constmcted to receive the edges of
| the plate, and theyare provided withan open-
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?ahle of g 111n1ted sidewisa reu;}mcatmg mo-
tLOL which is desirable for the

- deriving an equal distribution of the molten

- of the trough, and on- the inner faces of the
~ wheels at one side of the trough I mowde"

suitable cams 40; whieh abut or come in con-’
tact with cams 41 on the &dmeem side of the.
. trough, and at the opposite ends of the said

20

B

Wy |

33
)

L)
LI

1
(s |

.__playf-h for iiis *33#1;"} ose I
the movable erans

chamber.

e ek l“{-l-.

metals upon the surface of the plate. To ob-

.tmn this sidewise reciprocating motion, I pref-

erably extend the shafts or axles 38 and 39

shaits oraxles I interpose or arrange suitable
springs 42, and in thls way it Wul be seen
that the trou gh will bemoved in one direction
by the G.?b!‘l"-} mnd in the other direction by
the springs. Iam notlimited o this particu-

dar form of delives 'y trough or to any particu-

lar means for applying ahe molten metals to
the surface of the plate being treated: but as

I have found ihe construction e}\plaumed to |

e very convenient I prefer to ase the same,
as & rula, '

S0me means are reguired for eley fs.tmg Lhe
facles U o & proper height o enable their
contents Lo be emptied into the movabis
trough, and w hile any meang could be em-
em the use of

50, sho wn in Hig. 2 ag
ands upon ;

n

mounted at Lhe raiis 51 tm‘ﬂmm
the mediam of suitable ﬁ’ ools 52, the amﬂ
orans ﬁ.;:.:_r‘rmﬁ any *‘-;mt: {} form of ._..mifat-
g Li‘"“"“’*E‘ suieh asigind iGATeG ot S0, Awind-
ing-drain a4 carries ac elevaling chain orrope
55, the end of whichis provided with stiifable
=1001{53 56 for o _:g%mg 1o 'Lm:‘ nions oin the
stdes of the ladies, and i L’:‘E Hthab all
;53 attach

ih”L ] f“r"ﬁ_hI!LU u) *10 'n.it} |
T?'

tie ladie 1o the eid of T}" oo ar chain and

then “'m:,‘{e the {L w uj whersupon the ladle

will be elevated to the proper Leight, The

eperator then enms; :L s tne molten me';a,l into
e

viemovabletron mrn,,mt_.k UV A trough
back anud forth the ﬂmu_,l will bo ew&u]y Lis-
iributed upon the svifacs of the niate npoON
the tilling y'ilt,:fmlr- within the operating-
As'shown in Fig, 6, the uiumﬂ“

nlatform 12 is L{)mpur«mi of & nuinber of dit-

erent plates, each having depending f langes
2, by whieh the‘ﬂ' PG Wit ited togetner in any
suitabls way—as, {or instanee, h} bolts and

nuts, as shown.
the said tilting platform to be made of ia arger
or smallar dll"ﬂ@ﬂbl(}llzz, by which Lo fwnfo g3l
te plates or slabs of different sizes, since to
reduce the sizé of the platform it is mmpzy
neeessary to remove one or more of the flanged
plates, wmle to increase the size thereof ad-

| ditional plates are put in.

'60

1he operation is as follows: The plate or

8lab to be treated is placed into one or the

other of the heating-furnaces 3, and then

when it has been bmuﬁ*h‘i; tothe demmd tem-

perature the plate is placed apon the {ilting
plaiform in the operating-chamber and uhIS

platform is tilted-so that its lower end will |

be carried in the direction of tire melting-fur-
nace for the cast or pig iron .

purposes of

rJ his counstruction ena b;i}%'

1

'.emptled intothedelivery-trough 31.
-as tnis-isdone the said tmugh Is moved back

molten steel is olovated

apply a

o
'3

cast or pig iron is allowed to run off at the

spout of the furnace into the ladle 9 below,
-and the elevating rope or chain is attached
‘to the ladle and the latter is brou ght high

enough to enable the contents therem to be
Assoon

and forth upon itssupporting-rails 30 in such
a way thatthe molten metal lowsout through
the openings 52 in the transverse leg of the
trough onto the upper surface of the plate,
and from this latter the metal flows thro ugh
the opening 23 into the trough 25 beneath
whence by means of the eondmu 27 the said
molten metal is carried back to the melting-

furnace from which it was first td,lken, and in

this way the same cast or pig iron can be
used over and overagain repea teﬁ y, and each

time it is used the ge ales or slag washed from

the surface of the plate are carried into the

melting-furnace also, :md which may be re-

moved {rom the furnace from time to time in
the ordinary way Afterthus su u,]c,eimfr the
surface of the p]::; te Lo melten cast or pigiron
the platform 12 is (ilted to the other side, so
as to bm ng the apposite. edge thereof in th(,

iadle containing the
and . the eontem
thereof are in like mf‘im;u amptied into the
mevapls trough and this melten steel is dis-
m*w,.zte ( over ﬂm surface of the plate, and it
s atiowed to flow off and Laek 1o the melting-
flllﬂﬂ-ﬁr_, therstor in the manner and by the

ten'steel, and than 1 AITe

Means ui}simmail a3 I have already de-
seribed. The moltey stsel 1 t‘nas prought

vack to the farnace fro n which 1t was origi-
nally taken, and this stee] ';;-, thus kept hot and
perzm’uwu to be uscd over and over again,
gxeepting, 1’1(‘-%’@?’&'{* that percentage thereof
which =%depdﬁite&amh$ niateorsiab. When
the surface of the plate is clean encugh, the
tilting platform 12 is laid hovizos ltfmv ‘md as

much of thesteel is u{j"i sited on the surface

f 1:%. 15 ﬂf"z‘lﬂﬂ -
5118 SUDPHO i“‘?

thereo and.tor this latter pur-
pose 1h 22 on the tilting plat-
f@rm h"ffefhcl Wi 11 additional end Hl')p(}l‘tb
or {}..1!3!31‘ materiais, are atilized as a dam by
witicit o held the melten steel npfm tlie plate
until i is of the required thickness, The
rmﬂt 2 hard steel will then burn omo or unite

with bhe softer-sieel, forming 4 homogeneous
j;;ﬂv te of the desired. emmtv, andl have found
1t most satis stactory for the purposé intended.
The- process i3
pensive both in time and labor and with ap-
pmmus arranged wbsmntmlly AS (lmﬁrlbed

nay oo pra c,mceallv cortinuous.
While I have herein set forth a T)I‘OPE}SS of

simple and relatively inex-.

75

30

direetion Of thie melti }ﬂ-fm‘lmee for the mol- -

95

{00

ICK

ilQ

115

1250

burning hard steel onto the surface of softer

steel, it .is obvious that by su bstantially the

same steps of operation Ican in like manner

hard plate ot siab. Thus I would take,; say,
a comparatively thin rolled, forged, or cast
plate of hard steel and mani pulate tho 5 sSame

The molten | in practically a like manner, as already ex-

aofi b"';mfr onto the surface of a

130
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- referred to heating-furnaces in which the

1O

with the slight difference that in finishing
the work a larger percentage of molten steel
would be used than in the case of the hard
facing of softer metals. |

in deseribing my invention above I have

metal plates or slabs are placed and brought
totherequired temperature by which to better

adapt them for the recepiion ¢f the harden-

ing material which is subsequently applied.
These heating-furnaces, it will be understood,
are only employed in those instances i which

the slab oringot has been previously cast, and

1t-will.be understood that my invention com-

- prehiends the casting of the slab or ingot, say,

20

25

3°

35

435

55

65

for instance, in the eperating-chamber re-
ferred toand then immediately subjecting the
slaboringot to the process of hard-facingsach

ashasalready been described. Dythis means
1t will be at once understood that I utilize the

tnitial heat for hard-facing purposes instead
of being obliged te heat the ingot orslab, asis

“necessaryin the instance first above described

with reference to the heatinz-furnaces. |
It will be'seen thatin carrying ot the proc-

ess of burning the two metals together the
surface of the heated foundation: plate orslab

is cleansed while exposed to the action of the
atmosphere by pouring or running over the
surface of the same the molten metal either
in the form of cast-iron or the steel which is
subsequently to be united therewith to form
the armor-plate. Of course the foundation-
plate, while heated, is not heated to a degree
sufficient to,render it molten; but the metal
te be applied‘or united thereto, whether the
harder or the softer steel, is molten and is
poured or run over the face or surface of the
foundation-plate, and this surface is heated
to a temperature sufficient to insure the burn-
ing orintimate union of the molten metal with
the foundation-plate, so that the resultiyg ar-
ticleisanintegral armor-plate made upof two
motalsof different degreesof hardness united
or burned together while exposed to the action

0f the atmospheére.

What I claim is—
1. Themethod of producing acompound ar-
mor-tlate having a face of hard metal and a

back of soft metal, which consists in provid-

ing a foundation-plate of one of said mnetals,
heating and cleaning the surface of said foun-

dation-plate by passingoveritainolten metal,,

and then applying tc the surface thus heated

and cleansed a layer of the other metal, suit-%

able for the face or back of the compound
plate, and allowing it to unite with said foun-
datjon-plate, substantially as described.

2. Themethod of producinga compound ar-
mor-plate having a face of hard metal and a
back of soft metal, swhich consists in provid-
inga foundation-plate of relatively soft metal,
heatingand cleansing thesurface of said foun-
dation-plate by passing overita molten metal,
and then applying to the surface thus heated
and cleansed a layer of hard metal and allow-

|

621,256

‘plained with reference to the softer pla,te; | ing it to unite with said foundation-plate, sub-

stantially as described.
3. 1hemethod of producingacompound ar-

‘mor-plate having a face of hard metal, and a
‘back of soft metal, which consists in provid-

ing a foundation-plate of relatively soft metal,
heating and cleansing thesurface of said foun-
dation-plate by passing over it molten cast-
iron, and then applying to the surface thus

heated and cleansed a layer of steel and al-

lowing it to unite with said foundation-plate,
substantially as deseribed. | ._ ,

4. Themethod of producing a compound ar-
mor-plate having a face of hard metal and a
back of soft metal, which consists in provid-
ingafoundation-plate of relatively soft metal,
heating and cleaning the surface of said foun-
dation-plate by passingoverit a molten mefal,
then passing over the surface thus heated and
cleansed moltén hard steel,and finally deposit-

ing said steel upon the surface to the required

thickness and allowing it to unite with said

foundation-plate, substantially as described.-

5. In apparatus for the manufacture of ar-
mor-plates, the combination of a heating-fur-
nace for the plate, a melting-furnace for pig-
iron, a melting-furnace for steel, an operat-
ing-chamber for effecting the burning of the
plate, and means for conveying the molten
matals from the operating-chamber to the said

melting-furnaces respectively, substantially .

as described. _.
6. In apparatusfor the manufacture of ar-

nace for the plate, a melting-furnace for.pig-
iron, a melting-furnace for steel, an operat-
ing or burning chamber for the plate compris-
ing a tilting platform and means for tilting
the same in either direction, and a movable
trough for distributing the molten metalsover
the surface of the plate, substantially as de-

scribed. |
7. In apparatus for the manufacture of ar-

‘mor-plates, the combination of a heating-fur-

nace for the plate, a melting-furnace for pig-

iron, a melting-furnace for stecl, an operat--

ing or burning chamber forthe plate compris-
ing a tilting platform and means for tilting
the same to one side or the other, a movable
trough for distributing the molten metals over

| the surface of the plate, and means for ale-

vating the molten metals to said trough, sub-
stautially as desecribed. * .

3. In apparatusfor the manufacture of ar-
mor-plates, the combination of a heating-fur-
nace for the plate, a.melting-furnace for piz-
iron, a melting-furnace for steel, an operat-
ing-chamber, means for distributing the mol-
ten metals over the surface of the platein the
operating-chamber, and < ;outs and condunits
for conveying the molter: metals back to the
melting-furnaces, substantially as deseribed.

9. In apparatus for the manufacture .f ar-
mor-plates, the combination of a heating-fur-
nace for the plate, a melting-furnace for
pig-iron, & melbing—fnrnace for steel, and an
operating or burning chamber for the plato
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20 metals, and a supporting-rail therefor, .and |

891,259 5

comprising a tilting platform and support-
ing-pillars for the plate, snbstantially as de-
seribed. . | |
10. In apparatus forthe manufacture ot ar-
mor-plates, the combination of a heating-far-
nace for the plate, a melting-furnace for pig-
iron, a melting-furnace for steel, an operat-
ing or burning chamber forthe plate compris-
ing a tilting platform and supporting-pillars
for the plate, a distributing device for the
moltén metals, an elevating device for the
metals, and conduits for conveying the metals
from the operating-chamber back to the melt-
ino-furnaces, substantially as described.
11. Inapparatusforthe manufacture of ar-

mor-plates, the combination of a heating-fur-

nace for the plate, melting-furnaces for pig-
iron andsteel, an operating or burning cham-
ber forthe plate, a distribating-trough for the

t means for imparting a sidewise movement &6

said trough as it is moved along itsrail, gil-
stantially a8 desecribed. - T
12, In apparafus for the manufacture of ar-

mor-plates, the combination of one or ore =

heating-furnaces, melting-furnaces for pig:

iron and steel, au operating or burning cham-

ber for the plate, a movable trough for dis-
tributing the molten metals over ihe surface
of the plate, and ladles and 2 traveling or
movable crane for elevating the molten metals
from said melting-furnaces to thesaid trough,
substantially as deseribed. = .~ |
In testimony whereof I have gigned my
name to this specification in the presence of
two subseribing witnesses. R
B - OWEN F. LEIBERT.
Withesses: |
- "HENRY -A. KRAUSE,
R. W. LEIBERT.
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