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PateEnT OFFICE,

TOLMIE J. TRESIDDER, OF SHEFFIELD, ENGLAND.

APPARATUS FOR APPLYING HEAT TO SURFACES OF ARMOR-PLATES, &c.

SPECIFICATION formmg pa,rt of Letters Patent No. 607,777, dated J uly 19, 1898.

Application filed August 9, 1897, Serial No. 647,612,

(No model.)

To all whom it may concern:

Be it known that I, TOLMIE JOHN TRESID-'

DER, captain, late of Her Majesty’s Royal En-
gineers, a sub
ain and Ir'eland, residing at Atlas Iron and

Steel Works, Sheffield, in the county of York,

KEngland, have invented certain Improve-
ments in and Apparatus for Applying Heat
to the Surfaces of Armor-Plates and other
Axrticles, of Whmh the following is a speelﬁca-
tion. |

My invention 1elates to a method of and

~apparatus for applying heat to surfaces, and
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| usecl to c¢hi.
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1s especially applicable in the manufacture of
armor-plates if it be desired to heat one side

of the plate only while the other side is kept
~at a lower temperature. -

By my said inven-
tion operations such as this are brought more
under control and are performed more expe-
ditiously, eff ectwely, ﬂ:ﬂd economlca,lly than
hitherto.: L

Accmdmn‘ to. my. mventlon 1 provide an
apparatus by means of which-1 can cause

flames to issue and come into contact with

one or both sides of the plate or other object
to be heated, the said flames acting after the
manner of what I may term a “ﬁle douche.”
In combination therewith there may or may
not be used means for cooling one side of the
article while the other side is being heated.

When the object is, for example, t0 harden
one side only of a plate without interfering
with the temper previously given to the other
side, the plate to be. treated may be put in
position over the lower water- douche and
while in that position the fire-douche be ap-

plied, and when the necessary. temperature

has been attained the fire-douche apparatus
may be removed and the upper water-douche
be run into place over the plate, and then the
upper water-douche and lower water-douche,
oreitherof them,beapplied,or the fire-douche
apparatus may 1tself, after the heating has
been effected, be used to convey the water of
the upper douche tothe plate, or, the gas only
being shut off, the remaining air- blast may be
1 the plate. Intense external
hardness may also be given to such articles

as projectiles by heatmﬂ' them with a fire-

douche and then suddenly spraying them
with cold water from the s
similar apparatus.

ject of the Queen of Great Brit-

these tubes isignifed and constitutes the fi

pede its escape through the water.

same or another

| - To prevent thefire- -douche from decarburiz-

ing the surface of the article-to which it is
apphed there may be placed on the said sur-
face a thin layer of carbonaceous matter in a

~condition such that it will not be blown from

the said surface. Anthracite-coal dust mixed
with tar is a suitable material for the purpose.
The . apparatus for applying the said fire-
dotuiche may bé constructed as follows:
By meansof a fan or other suitable means
gas and air are for ced into a mixing-chamber,

_f10m whence the mixture passes thmun'h a
number of tubes open at bottom and top and

secured at top into the bottom plate of the
mixing-chamber. The mixture of g
air issuing from the bottom open ends of
re-
douche. The tubes pass through and their
lower open ends are fixed in the bottom of a
vessel through which water ¢irculates to pre-
vent the apparatus becoming too hot. The
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gas and

/<

bottom of this vessel may advantageously be

covered with. perforated ﬁl@-bllCl{ or other

bad conductor to conserve the heat and im-
There

may be. any suitable. numbel"___of- such appa-

75

ratus used side by side according to the size

of the plate or other'article under treatment,

and each apparatus may have any desired
Sprays of inflamma- -
ble fluids—for instance, naphtha, gasified or

number of tubes in it.

not previous to ignition—may also be used
instead of gas to *'constitute -the douche of
fire. ~
Where the Supply Of gas is obtamed f1 om

town mains, as they ploba,bly could not. be

relied upon to supply the whole.of the gas
required in the short time which. the opera-
tion:occupies, the gas may. dmmn‘ the inter-

vals between succ'essive opemtionsbe pumped

to pressure into-a receiver, from which it 1s
supplied to the fire-douche apparatus as re-

‘quired, and in addition to the control by

valve, which would be provided, of course, for
cutting off and opening the passage for gas,

there may be provided a valvalar.arrange-

ment operated by hand or automatically by
the pressure in the receiver to regulate, the
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amount of -gas passing notmthstandmw the

variation of pressure 1n the receiver. |
The apparatus is of course capable of be-

ing used in any case where heat is to be ap-
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e the essence of this.invention, may be applied |
in any d]_reotlon——ul)wmd downwmd or sx.de-;-;
I‘wures 1to 5 of Lhe aecempanymn dta;w-
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“armor-plates.
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. plied, and it may be shaped to accord with |

.. the article to which it is applied. .

- :stance, 1t may be used for heating one side

only of such an article as a pla,te or & pPro- .

5 Jectile to harden that side:Dby subsequent

.~ :chilling or to soften or anneal that side, in

. which case subsequent chilling would be

. omitted, or it may be used on both sides or .

- all around an article to heat it throughout or |
10 2

Super icially only for any purpose.

At places where heat is not desired, sueh; |

as beyond the edges ol a plate or Oppomte'f

‘passages in itr——forsinst_zmeze, _

per-holes, and :the like—the tubes opposite

such parts may be temporarily eclosed or.-

oo o plugged, so that the fue douche does no play e
S at those places. - I

gun-ports, scup-

1t is obvious that the ﬁle douche Whmh 18

ings replesent a fire-douche apparatus ar-

| 1‘angedz according tomy invention for treating
If1g. 1 represents in vertical
. longitudinal section, and Ifig. 2 in horizontal -
o - section,one element of the apparatus.

BEREE 3, 4, and 5 represent, respectively, a side ele-
vation, a cross-sectional elevation, and a plan -

- Kigs.

of the ﬂ'eneml ar mnffement of the ﬁIe douche

S app&l"&tUS

. Each element (E)f the appa,r ttus conmsts of |
—an inlet a forgas and air opening into a mix-

- ing-chamber: b, beneath: which is a water-

40

the mixture of gas and air issues and is ig-

~nited and impelled onto the armor-plate.

- 1ngin recesses at the edge of the facing.

50

Below the water-chamber ¢ is a fire-brick

facing e, containing perforations in continu-

ation of the tubes d the said fire-brick fac-
ing being held 1n_place by rods 7, secured at
top by a Thut and with turned-in ends engag-
The
circulation of water through the chamber ¢
may be effected by flexible inlet and outlet
pipes or in any convenient manner.

g 18 the main inlet-pipe for gas and air,

- the said pipe being provided with flanged
- branches £, to each of which is secured one

55

- are free to turn.

60

member of telescopic branch pipes ¢, the se-
curing being preferably effected by a sur-
faced male and female joint and a central
bolt, about which bolt as a center the pipes?

of the pipes ¢is provided with a T-piece, (see
Fig. 4,) similarly connected at 9 to the inlets
¢ of two of the elements shownin Kigs. 1 and 2.

care rods passing through eyes on the cham-
ber ¢, to which rods are pivotally connected
suspension -rods {, provided with a screw-
thread at the upper part, on which work nuts
m, resting on the-top of the main framework

N and forr ming pomts of suspensmn for the |

Ifor in-

T'he other member of each

or spraying said plates;
essentially different from mine, for with my
apparatus no furnace is required, and, more-

rafchet-

rodsl and thereforealso for the rods %, which. =~~~
carry. the elements of the apparatus.
turning these nuts by means of a
spanner the elements can be raised, lowered, 1

B}T
7@

or inclined to suit different shapes of plates, L

elements toward or from each other.

corresponding position for each case.

shown iIn:

gas1s burned in contact with the iron and is
used for heating it.

I am also aware that it has been proposed
to heat thin strips of metal by gradually feed-
ing them between two Jets of gas and then
under a jet of water for tempering, and there-
foremake no claim to this broadly. I regard
my invention as essentially different from
this, inasmuch as in my process there is a
large body of metal one of whose surfaces is
kept comparatively cool while the other sur-

face 1s equably heated all over at the same

time by the fire-douche. By my process an

armor-plate or the like may be rapidly heated
and chilled, which could not be done by the

apparatus above referred to.

I am farther aware that it has been pro-

posed to heat plates by inclosing them in a
furnace and passing gas-flames Wluch enter
the furnace at one end and pass uncontrolled
over the top of the plates and then dipping
but this process is

over, with my fire-douche the multiplicity of
jets acting directly and only on the face of
the article the face alone becomes heated to

the highest degree,while the other part of the

plate is left comparatively cool and unaffect-

and the manner of their suspension permits
also a limited bodily lateral movemenb of 13116? S
SN S
0 represents.an armor-plate to be SU.leLCG*-' ST
. .heated On the left of Fig. 3 this plate is = . =
represented as:flat, and on | the right of the.
‘same figure it 1s represented as curved, and -
| the elements of the fire-douche are shown in 8o
The = .
armor-plate 18- represented as being carried -
by a bogie, so that it can conveniently be in- -~ =
| trod ueed and. Wlbhdl awn f rom 1111(:161* the ﬁle-: | -
| douche.: RN 5 - E L
I have 111115131 ated in the dla,wmﬂ's bhe bestr 3 SRS
fmms of apparatus with whiech I am ac- . .
| quainted for carrying my invention into ef- =
fect; but I do not limit myself to Lhe pl eclcse% e
; _detmls described: and illustrated. - -
I amaware that it has been pr oposed to
zfm ce gas througha small number of pipesat
‘a considerable dlsmnce apart to bring the .
gas 1into contaet with iron already -:he.-a,te'd:,-e as
shownin the United States Patent No.515,505,

'539O'ﬁ?'5;:j.:'

and that hydrogen gas has been allowed 'tc;a it

{ pass through the perforated bottom of cases = -
| eontaining heater-castings, as in the Patent ..+ -
No.123, 072 but I regard myinvention ases-- =
1 entlally dlffelent flom the subject-matter of *
| these: patents.
cha,m.ber c, thmuﬂh which watel is cir cula,ted |
. to keep: the @pparatus ¢ool. : 28 =
. Tubes or blowpipes d are mseltcd 1in the
BEEREEN plate:s forming the top and bottom of the wa-
ter-chamber ¢, through which tubes or pipes

JTOG .
Inasmuch as the apparatus =
sald Pate-nts:% are not intended to-
‘burn the gas, care istaken to prevent the aec- -
cess of oxygen to it until after it has left the - =

1ron, while 1in my case, on the contrary, the 105 : =~

IIO
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ed, and I am thus enabled to harden the face | nation of a main gas—supply pipe, a series of

- of a plate without effecting any change in the
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other surface. Besides this by my mode of
operating the entire face may be equably
heated, or, if desired, parts of it may be left
comparatively cool by plugging up those pipes
which would otherwise act on the plate at the
speclal points desired to be kept compara-
tively cool. |

Having now particularly described and as-
certained the natureof my said invention and
in what manner the same is to be performed,
1 declare that what I claim is—

1. Thecombination of a gas-burner,a means
for supporting the same, a pipe for supplying
the gas pivotally connected to said douche,
and an adjusting-rod connected tosaid douche

and provided with an adjusting means, sub--

stantially as described.
2. A gas-burnercomprising a mixing-chan-
ber 0, tubes d leading therefrom, a water-

chamber ¢ surrounding said pipes, and a per-

forated plate e of refractory material attached
to and forming part of said douche and inlets
for supplying air, gas and water, substan-
tially as deseribed. |

5. In a gas heating apparatus, the combi-

multiplex gas -burners, and pipes having -

telescopic joints between the main supply-
pipe and the multiplex gas-burners, and each
pipe being pivotally connected both to the
main supply-pipe and a multiplex gas-burner,
substantially as described.

4. An apparatus for applying what has
hereinbefore been termed a ‘“fire-douche” to
armor-plates projectiles or other articles the
sald apparatus consisting of a fan or foreing
device in connection with a passage to which

| combustible gas or liquid are admitted and a

chamber into which they are forced and tubes

leading from the said chamber through which
the mixture passes to the points of ignition
and a chamber surrounding the said tubes

with means for passing a cooling agent
through the last-named chamber substan
tially as hereinbefore described.

- In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses. -
T. J. TRESIDDER.

Witnesses:
CHAS. MAXEY,
GEO. W. JONES.
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