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UNITED STATES

PATENT OFFICE.

WALTER R. JOHNSON, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT IN THE ART OF INCREASING THE STRENGTH OF WROUGHT-IRON: AND STEEL.

Specification forming part of Letfers Patent No. 826, dated July 9, 1833:

To all whom it may concern: :
Be it known that I, WALTER R. JOHNSON,
of the city of Philadelphia, in the State of
Pennsylvania, have invented a new and useful
Tmprovement in the Art of Increasing the
Strength of Wrought-Iron and Steel and of
articlesfornted of said materials; and I dchere-
. bydeclarethat the followingisa full and exact
déscription of the machinery for carrying into
effect the said improvement. o
1 construct a double trongh or box of metal
or other convenient material capable of sus-
 taining the action of fire, which trough I place
. over a flue or hot-air eonductor supplied with
hot air, gas, or smoke from stoves, fire-places,
or furnaces situated at a convenient distance
_pelow it.. Between the two parts of the said
double trough or box there is included throu gh
the whole length of the same a space or cavity

for containing and conducting the hot air, gas, .

““or vapor which I admit into it through holes
or valves in-the outer shell or box over the
hot-air flue already deseribed. This cavity I

- call the “ heating-box.” The form of the cross-

‘Section of the.hesting-Yox will depend on that

- ¢f-the two troughs which compose i, and will

- be either rectangular, elliptical, or formed of

‘two ares of circles greater than semicircles,’

or in any othdr form which may be most con-
_ venient for the kind of work to be done. The
‘proportions of the length, breadth, and height
" of the box rust in like manner depend on the
“ form.and the quantity of the materials which
it may be found nécessary to place within it
at any one time.. ., ‘ D

The two trougls constitating the heating-

box may be united by riveting or formed to-
gether by casting. There is an opening on
.Aha.tep of the inner trough through ity whole
" length, by which the materials to be operated

. upon are intreduced; but a’cover or covers of |

iron or other materials may be adapted-to fit
" it in such manner as to prevent the escape of
heat from within, Said tovers may be formed

- either of simple sheets of metal shaped in the’

‘proper manner, or they may ke meallic boxes
_filled with charcoal, dust, or other non-con-
© duetors of heat. The aforesaid boxortrough

is to be set in brick-work or other substantial

fire-proof materials and surrcanded by mou- | i .
- mayform a how each way from the central

conducting substances, excent the top, ends,
- . . '

and sneh other parts as may be exposed for
the purpose of bringing out the pyrometric

Tods, hereinafter described. . ‘
“In the bottom of the outer shell or trough,

or at the ends in the space batween the two,

are a number of holes for ddmitting hot air,

gas, vapor, flame, or smoke into the heating-

box, and from the tep of said box, either at

the ends or at any convenient intermediate

points, are flues or tubes for carrying off the

hot air or gas after it has traversed the Leat-
ing-box. -

“In order to measure the temperature of the
inner trough and of its contents, Lemploy any
form of thermometer or pyrometer, or the.ex
pansion or fusion of any solid substanees or

the evaporation of any liquid which may-be-

found best adapted to each particular form )
and size of apparatus. Bars of metal, either
simple or compouand, and traversing the heat-

ing-box either longitudinally, transversely,or . .

in spirals, may by their expansion bo made
to act on a lever or levers, wheel or wheels,
and give motion toindexes moving over gradu-
ated, straight, or curved lines, ' o
Tor hiewting apparatus on a large scale Lem- h
ploy the  following consfruction of apparatus
to serve as a pyrometer: On the inside.of the

inner trough, near the bottom, are two projee-

tions of metal at a convenient.distance apart,
between which are to be placed the two ends
of a bar of brass, so.long as to require-to.be-

‘Dent or-curved slightly in order to be madeto

‘enter between the said projections, in. one of

which is a screw. to regulate the curvature of

‘thebar by inereasing or diminishing the press-
1 ura on its two-ends.  From the middle of ‘the

said bar of brass there proceeds a rod, pass-
ing out through the side of the double trough
by slets perfornted fot that purpose, and the
said rod gives motion to levers or wheel-work
fof moving indeses, as before stated.

Instead of connecting the brass bar to the
side of the heating-box, I shall sometimes at-
tack it in a manner similar to that abeve de-
seribed to a stiff bar or red of cast-iron, plum- -
hage, glass, or other substance of alow rate of

- expansion by beat, and shall, when necessary, -

2s6 two bars of brass on oppssite sides of ths
same bar of the other material, so thab they
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line or bar. In the latter case theinstrament

will bear a near resemblance to Regnier’s py--

- rometer, and the rod will pass from one brass
bar to the other to rove the index sitnated on
. the latter, traversing in its course theinterme-
diate bar of the material of low expansion.

‘When the expansion of solids is employed
for indicating the temperatare of' the heating
apparatus, I malke nse of the same toclose the

holes in the outer box already meuntioned and-

to open a register from the flue beneath the

heating-boxinto anescape-pipe connected with
the same, thereby allowing the heated air to-

- pass off without coming in contact with the
inner trough. : o
When I mark and regulate the temperature
of my heatihg apparatus by the expansion of
bars-and the motion of indexes and valves, as
already described, I graduate the scales over
- which said indexes are to pass by ascertaining
. the points.at which they stand at two or more
_ given temperatures in the following manner:
After establishing the heating-box and pyrom-
cter firmly in.their places, I surround the py-
rometer with snow or pounded ice, which isal-
lowed to remain until the whole apparatus has
acquired a temmperature of 32° TFahrenheit,

which is marked at the point where the index

then stands. Heat is then applied by light-

-ing fires in the stoves or furnaces, the ice is

melted and made to boil briskly, surrounding
the . pyrometer with either boiling water or
steam, and when the-index becomes station-
ary I mark the peint 2120, The wateris next
removed, and around the: pyrometer-bars are
wrapped leaves, strips, or masses of pure tin,
after which the heat is very earfully raised un-
-til the same shall be perceived to be melting

and falling off, the point at which the index-

then stands is marked 442°,- A number of
thin glass flasks of mercury are then disposed
along contiguous to the pyrometer-bars, and
when they begin to boil the scale is marked
6520 at the point denoted by the index. When
I would mark higher temperatures than that
of boiling mercury I ascertain them by plac-
ing on or near the pyrometer-bar an iron ves-
sel to hold melted tin, into which is plunged
the standard pieca of a steam-pyrometer. The
apparatus is then heated to any required ex-
tent, and, noting the position -of the index, I
‘withdraw the standard-piece and immediately
- plunge it into the boiling water of the pyrom-
eter to which it belongs, to ascertain in the
usunal manper the number of degrees which
‘mustbe set upon the point which was given

by the index on taking the standard-piece out-

of thetin. - :

Another mode in which I regulate the tem- .

perature of the heating-box is by making it

air-tight; but, instead of using it-as a passage

for hot air, placing within it a quantity of mer-
cury or other liguid havingahigh boiling-point
‘sufficient to oceupy all that part of. the lower
or outer trongh which is expcsed to the fiue
below it. The inner trough 2nd the pieces of

» metal nnder process will then be heated by the

vapor of the liquid sarrounding them. Inihis
case, mstead of-flues in the upper part of the
box to carry off the air, as above deseribed, are
placed fununel-shaped receptacles for the vapor
of mercury or other liquid, in which it may be
condensed and fiow back again into the heat-
ing-hbox. A safety-valve of the common form
will be placed in this receptacle to secare the
box from injary by esplosion.

When T apply the heating-box to the pur-
pose of heating piecesof great length, instead

“of establishing it in fixed and solid masonry, -

I place it.on :a car, together with its furnace

‘| and appendages, and the said car is then set

on rails beneath the piece of metal to be aeted
on and caused to moveat a convenient speed
from one end to the other of theiron, commu-
nicating in succession the same temperature
to every part ofthe piece, . This method is par-

ticularly applicable to the wire cables used for

sustaining suspension-bridges. To know when

-each part of the metal has arrived at the proper
temperatire, sheets of metal or of some alloy *

which melts at atemperature below 600° Fahy-
enheit are disposed at. short distances along
its whole length, and the velocity of the car is

regulated by the readiness with which they

are melted off. : .
Instead of the kind of heating apparatus
and machinery herein employed for inereasing
the strength of iron by the process of thermo-
tension, I shall; when-iron is manufactured’'by
rolling, whether into bars or sheets, perform:
that process by drawing it for the last time
forcibly through' the rolls while the tempera-

ture is not -above 600° Fahrenheit. . In like
manner, in-manufacturing wire I placeaheat- .

ing apparatus in such a position that.the wire,
after passing the draw-plate, shall be heated
to 550° Fahrenheit before it is wound upby
thespool orreel... Another improvement which
I have made on theart or processof increasing

the strength ofiron and steel by the process -

of hot-straining, is, that instead of the usual
forms of dynamometer or apparatus to measure

“the force applied to the metal, Imake use of a
straight beam or lever, one end of which is_

loaded with any convenient. constant weight,

and nearthe other end is a gudgeon to take -

hold of* two straps, which are -placed one on
each side of the beam. . These straps are ex-
tended to any convenient distance beyond the

-beam, and termipate in or are connected with

the hook or other holding apparatus for con-
necting the pieces of iron to the dynamometer.

Between the said gudgeon and the weight, at -

the opposite end of the lever, is placed theful
cram which is to beapplied to the solid sup-

port of the dynamometer ; but, instead of con--

sisting 6 a simple gudgeon, T form this falefum:
of a solid casting or other strong. piete of metal

-benttwice at right angles, andhaving the lever.
 traversing its middle section between the two
' projecting armg-of” tha'bent. portios, each’ of
which-being then rednced to a proper bearing:
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edge, they constitute together the principal
fulerum. The openiang between the two parts
of this folerum ig intended to give room for
the straps already described and to allow the
fulernm distance to be diminished.at pleasure,
The weighted end of the beam plays between
two-quadrantal ares of a circle, gagh of which
" is cat into @ ratghet and has onthe side of the
lever a cliek tocorrespond, which will support
the lever at any elevation less than the whole
length.of theare.. . ' '

In using this dynamometer the ratchet-arc
serves as & register  for the strength of the
wetal, being madetohold the lever at the ele-
vation to which it would e raised by such a
strain as would break the.piece.under trial at
ordinary temperatares;  Apyaddition to the
foree.will raise the loaded end of the beam.
The graduated rateliet-aro is marked withthe

number of tons or other weights whieh the ! ' ,
 hot through the rolls by mechanical power of

dynamometer measures, on the principle that
the force applied on the shorterarm of thebeam
in a horizontal direction will; if thebéam be
supposed to be, when unloagded, self-balanced
on its principal fulerum, be direetly propor-
tiondl to the weight placed:on-the longer arm

‘multiplied bythelengthof that armand again |

multiplied by the sine of the angle measured
on.the are, reckoning from the lowest pointof

. ity hnd inversely propegtional to the length of | ..

the shorter arm multiplied by the cosine of the
same angle measured in the manner juststdteds -

The above-described heating-box is, when
used, to be placed so that a mechanical power.
for straining the métal may be at or opposite
to one end of the said box and the dynainome-
ter above described at the other end, with
properholding machinery to connect each with
the pieces of the metal which are to undergo
thermo-tension. e

What I claim as new in this invention is—

1. The above-deseribed dounblétrough, form- -
ing a heating-box, with its apertares, valves,
registers, flues, receptacles for condensed va-
por, and its other appendages, as the same are

- applicable to the purpose of ineréasing the

strength of iron and steel in ‘the process of
straining the sawme at a high temperature.

2. The increasing of the strength of bars,
rods, or plates of iron by drawing them while -

any suitable kind. - - :
5. The ineréasiag of thestrength of wireby
heating the same after' passing through the.

 draw-plate; as described above.

il '_ WALTER R. JOBNSON, °
.~ Witnesges: = - o |
S J. BQUVRER,

THOS. FLETCHER.




