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J OSEPII PDARSOV GILL, OF NEW YORK N. Y

PROCESS OF AND APPARATUS FOR PRODUCING NON CORRODIBLE SURFACES ON IRON AND STEEL

SPEOIFICATION formmg part of Letters Patent No. 284,000, dated August 28 1883,

ﬁ.pphcntmn filed August 3, 1833,

{No model,)

To all whom it may concern:
- Be it known that I, JOSEPE
of the city, county, and State of New Y()rk
have invented certain new and useful Improv o-

‘ments 1n Processes of and Apparatus for Pro-

duecing a Non-Corrodible Surface on Iron and
Steel; and T do hereby declare that the fol-

lowmﬂ i8 a clear, full, and exact deseription of
the mventmn Whlch Wﬂl enable others skilled

in the art to WhlGh it pertains to make and use:

the same, reference being had to the accom-
panying drawings, and to the letters of refer-

ence marked thereon whmh form part of this

specification.

My invention relates to the treatment of
iron and Ste,el elther 111%1111f‘tct111 ed or unman-
ufactured. |

One of the results produ ced by my tre%tment
of iron and steel manufacturesis the ] incorpora-
tion of the rustless principleinto their surfaces,
producing a non-corrodible surface capable of
resisting the action of the elements, acids, and

and the hammer-stroke. By this tremtmeut
the bulk of the articles is not increased .and
the quality of the articles is not injured. JIron
articles are also toughened and strengthened.

The same appar atus and materials used in
the .treatment of iron and steel surfaces may
be employed in the treatment of the ores.

My invention consists in certain improve-
ments In the apparatus and in the mode of
treatment of the materials within the appara-
tus, all as hereinafter tully set forth. -

Figure 1 is a front view of the bench con-
tfunmﬁ‘ the retort or muffle in section.
18" a lonnltudlml section of a retort open at

one Blld with sloping pan attached. Fig. 31is

3! lonnltudunl section of a retort open at both
ends, “with sloping pan attached. Fig. 4 is a
p]am of the superheating-flue on the bottom Of

the muffle in section.

Tor the specific treatment of iron and steel
surfaces to render them non-corrodible by the
use of superheated steam and hydrocarbon
11(1111{1 I use the following apparatus:

Referruw to the dmwmﬂs A% is a furnace
coutmnung a 1retort or retorts or closed cham-
ber or chambers,
alr and the 1)1‘0(:111(31:8 of combustion are ex-
cluded. B'is the fire-box of the furnace. Q°

I8 the smce ol combustion-chamber over the

PEARSON GILL,

cylmder j5°.

Hig., 2

I c{mveymg Steam, g
", from which the outside

fire- box B“ in which the retort or muffle is
placed. E" is a chamber located above Q.
IF®and G° are superheaters located in the cham-
ber . D" are flues or pipes located in the
bottom of the retorts Cf, which flues open lat-

55

erally into the retorts at a point, P as in

I"'"

Fig. 4, Sheet 1.

kY are flues 16&(111]16 from

the bottom of the combu%mn-ehﬂmber Q° to

the bottom of the chamber Iif.
of combustion having

The products
passed through the

chamber o', thereby hefbtmg 10, PAass throunh |
the Hues £° £° into the upper ch%mber H, and

heating it by passing through it, Lhence pass
out by the uptake or chlmney KS in Iig., 2.

60 |

0° 0° in Tig. 1 are dampers in the flues 15

k%, for 1*00111%1110 the draft. ¢°¢° in Figs. 2

&11(1 3 are also dmnpers i the uptake or es- .

T° inFig. 118 a

cape-flue K°. tanlk for con-

70

taining hydroearbon 11(1111{:1 Whl(ﬂl may be

either mineral, vegetable, q,mmal or fish oils,

with a glass gaﬂe and graduated sm]e e

18 a pipe with a valve for delivering the o1l

through the gas-tight glass cylinder 111to the
Slphon -pipe 7°, thence thr ough the pipe ¢ and

| through the bl"%u(}h pipe ¢° into the retort or

mutfle C°. In this case the oil runs into the
retort by gravitation. I° is a similar oil-tank
with a glass gage and graduated scale. 4°is
a pipe with valve rising to th

In this case the oil is for ced up
by means of the pressure of air under auto-
matic regulation to the point 4° from whence
1t descends by g GI"&Vlt"Ltl()ll through the pipes

*and ¢° to the mufle. ¢ is a pipe with an
‘mtonntlc regulator, mlve and pressure-gage,
conuected with the stemm wenemtor and with

@ pipe, p°, and thence with the superheater I,
0° is a pipe or pipes with valvesfor conveying

gases from holders or other sources of supply,

75

80

1€ gas -tight wl%s |

under ‘Lllt()l]l"ltl@ regulation,to and 13111 ough the |

pipe p’ to the superhemtel I, "a’1s a pipe
with valves for conveying air from a pump or
automatically-regulated forcing device and re-

celver—such as shown in rL1:11;)limtiorua for
Unitedstates Patent filed July 9, 1883, marked

“Division B,”” or any other smt‘lble dewee—-—-—to
the superhea,ter . dis a branch pipe for
gas, or air into the muftle C°.

h® 18 a sloping pa,n for receiving and vaporiz-
ing the oil as it flows from the pipe g'.
11 011tlet -pipe for the disc
plus gaseous, vaporous, or ¢o

N is
harge of the sur-
ndensed produets.

- I00O
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Ofisa trap or main $o reeeifre the condensed ]
- products, and, by means of the depth of the.
. seal, to regulete the pressure in the muffle C. .

S

When articles are to be treated for the pro-

‘duction of a non-corrodible surface, they are
. to be suspended or placed on sulteble supports
~ in the muiffle or retort C".

~articles, before being placed in the retort or

- mutffle, are cleaned from external impuritiesin
. 1O
- placed in the muffle and: brought to a red
heat, T admit hydrogen gas, if required,

mufﬂe

any suitable manner. Thearticle having been

threuﬂ'h a pipe, as 0", through the supelhea,t

. ers % and D*into the mufie. C’, which re-
moves fromthe iron any remaining or acqulred
rust or other 1mpurities.

- Ing shut off, I admit, under one process, |
- steam thr(:mﬂ'h the pipe ¢,

G° pipes [° n“ and Superheatel D¢ into the |

Threugh the action of the steam the |

| in combination with the superheated steam or

The hydloﬂ*en be-

superheaters F°,

- surface of the iron becomes coated with an ox-

ide.

25

~along 1t, and the residuum drops upon the

o "heated ﬂ001 of the muffle as near the front as

30
~ point P* commingles with the’vapors of the

“0il, expands them, and conveys them to the
B &rtlcles
- the1ron or steel, which has: become 0'31dlzed |

35

will secure perfect evaporation. The super-
heated steam escaping from the coil D at the

‘The hydro carbon vapor acting upon

combines thereW1th forming a homoﬂ*eneeus

-surface, which remsts the effeets of atmos-

pheric exposure or acid vapors or strong acids.
The hardness and durability of the surface

- and the depth of the penetration of the treat-
40

ment- depend upon the lenﬂ th and manner of

_ sald treatment.

45

. 5O

- .This method is a,depted for the use of heavy

.OﬂS including those containing nitrogen or

mtrocrenous compounds, mmeml Vegeteble,

‘and animal oils, as the specific treatment may

require. The heavy oils, under a high tem-
perature, form a deposﬂz of carbon in the
mufile, Wthh I utilize,

face to the 1ron and steel. Thus I use the

~ lighter or more volatile portion of the .oils in
~afirst treatment, and subsequently the heavier

- portion or the dry deposit of carbon, which

-~ adheres to the retort, as a continuation of the

53
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treatment of the articles first introduced, or as

~ a separate treatment for articles Subsequently

introduced. This method economizes the use

of the materials and produces a homogeneous.

surface, which 18 non-corrodible, w1thetands
the action of acids, and, being tough and. ad-
hesive, resists eoneueemn and rough usage. T

also admit steam and liquid Slmulta,neously |

into the muffle C°. 1 also use the steam and

hydlecarbon vapor alternately

The iron or steel

1 then admit oil from the tank T° or I¢
through the pipes €° ¢° into the top of the re-
tort or muffle, as shown in the drawings. The |
o1l dropping on the sloping pan %%, as shown -
“In Figs. 2 and 3, is partly V&pOI‘lZBd asit flows

of nitrogen.

In combination with
superheated stean, to 1mpart a protecting-sur-.

I also intro- |

284,000

duce alr, in lieu of the. supelheeted steam,

through 2 pipe, as «’, Fig. 1, which, passing

tion with the hydmearbon as above stated,

to produce a non-corrodible surface, Slmﬂel
‘to that hereinbefore described. T use the air
‘with or without combination with the steam,

simultaneously or alternately, with the hydro-

| carbon liquid, and in this econnection because

65.

‘through the sup erheeters | O G“ and D°, becomes
| 'hlﬂ‘hl} heated in the same manner as the steam,
-and1s used for the same purpose—viz., to oxid- |
‘1ze the surface of the iron, and, in combina- 70 |

75 "

the action of the agents in the muffle on the

iron takes place in the presence of nitrogen,

into the muffle, through a pipe, as b° and

| thencethrough the superheaters, carbonic-acid

| which is one of the constituents of the alr,and .
1s useful in the treatment. I also 111troduee-

80

gas as an equivalent for the steam, to produce =

similar effeets. 1 may also use mtregen 2as

carbonic acid gas, i order that the action in-

the muffle C* may take place in the presence . .
In lieu of the nitrogen gas, Luse
oils containing nitrogen or nitrogenous com- -
pounds.

The action of the nitrogen or nitroge-

:9";3-: |

nous oils 1s to impart to iron and steel an m-

proved surface.

1t will be understood that the use of the -

nitrogen or nitrogenous oils, is not always re-
-qured bub their empleyment in the treat-

95

ment of certain articles for specific uses is

pare articles for a 110]1 corrodible treabment
Having thus described my mvenmen L

elaim—

1. The proeese of treetmn' iron or steel in a
closed chamber, in the presence of steam, by
diffusing and evaperating 1n part the hydre-

carbon oil as 1t flows into the chamber, and

causing the residuum to evaporate from the
floor, whereby the lighter products are caused

necessary in order to give a particular surface
required. They may also' be used as a pre-
J1iminary treatment, in certain cases, to pre-

100

105

to aJet first with the steam, using the dry de-

posit of carbon left in the retort in subsequent
treatment, substantially in the manner hérein
deserib‘ed, and for the purpose set forth.

2. Inthedescribed closed chamber for treat-
Ing iron or steel, a sloping pan, A’ arranﬂ'ed

beneath the end of the branch pipe g In con-

bination with the flue D?, through which steam
is conveyed into the. said closed chamber,
whereby the hydrocarbon oil is vaporized and
spread as it flows toward the bottom, substan-
tially in the manner herein descubed and for
the purpose set forth.

-In testimony Whereof 1 have Slgned my

name to this specification, in the presence of

two subscribing witnesses.

J OSDPH PEARSON GILL

Wltnesses -
K. L. MIDDLETON |
W, H. GR _..NELLE
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