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Toa..ll whom, émy concefn:'. o
. Be it known that T, Jouxy J B

RADLEY, & | It is found that Iron can absorb hydrogen

citifzen__ of the United States, residing in the until the portion. nesr the surface eontaing

- _horo-u_gh of Brooklyn , State of New Yor ) { 80 amount approximating eleven: one-hun-
5 have invented a certain new and useful Im- dredths of one per cent. of that of the iron..

Eovement in the Methods  of Protecting |

on, of which the following is a speciication.

The proportion of the copper, 1 believe to be
considerably less. The- copper disappears

1 have discovered that it is practicable to | Intg the solution but I have never deterryined

change a continuous stratum at ‘and just | the precise rate. It is probably not essentia]
1) within the entire surface of an iron article to | 'to suecess that the copper shall have any spe-

an-alloy or to an analogous combination of | eic proportion.

. ' 1ron and hydrogen and that the article will | The effect is promoted by treating the
in 1001139]311@11{33 be well protected agamst | whole s rface or the portions thereof which

. what wo I

il

- copper also in the alloy, and also for adding

F

.

65

O ould otherwise be estructive chem--| are most Important to be perfect, by a sand-
15 1cal action. My experiments indicate that | blast or other convenient means for remov-
the result is still better for the presence of | ing the scale. The proportion of hydrogen

_ _ { and copper becomes less and less from the
. carbon at a Jate stage to penetrate to g 'v'er'y-il exterior inward,—there is no ‘dividing line.
o | The.adhesjon of the alloy is as strong as any

have devised awapparatus and a method | other part.. The alloy maintains its original

- of operation for- producing such alloy which | eondition for gn indefinite period. The alloy -

70

75

. is made the subject of the present patent. {18 less Stmnithm iron and may be inferior

- I'will make the new product the subject of | to iron in ot er respects but it possesses the

_ & separate patent. It will be of servies to | highly Important. quality of extraordinary

*5 show and describe such new product also in resistance to oxidation or ¢orrosion.

80
- this patent for the means of production. - | - The following gives what I esteem. a prac-

 The accompanying drawing forms 'a part | ticable form of apparatus and the best- mode

of this. specification. .. . . | of operation
- In the figures Figure 1 is g face view of g
Q9 small iron casting whieh has been treated ac--

cording to my invention. “Fig. 2 is a cross-
. Section on the line 2—2 in Fig. 1 and Fig. 3.

will serve.

- C'is the Iﬁa}s'o-nry of a furnace, C1 a_door
thereof, and D a grate with proper facilities
for supplying air and fuel, anthracite or coke

85

18 & cross-section of a portion of such article | Eisa steam boiler arran;ged to be heated

-~ On-'a larger scale. In this latter figure the | by ,
5 _a;ll?y.-orch&nied metal at or near the surface

18 1ndicated by section Imes running in a.

~ different direction from the section lnes |
which indicate the body or unchanged por- | st

tion. __.Thplreqmmmg;ﬁgures show the appa- |-

‘a larger scale. - = T

-\ Similar letters of reference indicate corre-
sponding parts in al] the figures where they |
appear.. . =TT Y -'

heat to me?t. or appreciably seften.

~ The metal at and near the surface

" As the body of an ifoncastingpreferablg |
of a hard quality which requires very ‘high
changed by the presence therein of hydrogen’
and copper. “Tg'ese element,s':;P_r_gse'“nted_,, at-
igh tempetatures are absorbed in small pro-

portions and induce a condition' in: the. sur-

| by thehot gases discharged from the furnace.
¥ .18 a steam pipe having convolutions F*
{ exposed to the hot gases. The pipe leads

- Mis a shell WithinPi?he furnace C which
~Fig. | ' may be removed at each re-charging if de-
ain por- | sired but it is not usually necessary to do so.
. 6i8°'a| P is an inclosed crucibleof Tectangular -
ine on: | form and P! g removable head therefor. The -
- | whole er a large part of this vessel P is lined
“with copper Q secured by rivets Q'.  Similar
copper surfacing may be applied to the =~

{-shelves to be presently described. The cop-

| reduced in- thickness as the furnace is used.
_ copper assuming a volatile condition
and mingling with the 1ydrogen to permeate

'90_.

down further and -delivers the suﬁfr-he ated '

95

100

-per should be of considerable thickness, say
sheet eopper } inch thickness. It will bo

105

‘the irbn. - The interior of the crucible P is -
.| ‘equipped with bearings P* at the sides; which
+-support shelves R that can be easily drawn 110
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out and replaced, and are adapted to receive

 and present to the hydrogen and to the

fumes of copper mingled therewith the iron
articles which are being treated. In the
lower portion of the crucible are two hori-
zontal perforated partitions I and P*, the
space between which is filled or nearly filled

with finely divided iron 5, preferably 1ron.

~ turnings, which present great surface to the

10

15

oteam. In the bottom of the crucible Pis a
Fipe P5 formed with returns, the last return
iberally perforated. 'The receiving end of
this pipe extends outward through a proper
aperture in the box and 1s engaged with the

trumpet-mouthed end I of the pipe F* 'The

steam is led from the boiler through a proper

reducing valve G so set that it will allow the

20

steam to pass at only about one pound per
square inch above atmosphere. |

“The steam in flowing through the convolu-
tions F! becomes much but not sufficiently

- super-heated. The heat here is not sulfli-

~ while the entire inner surface of the
viscous with the borax, blowing finely pul--

30

5 ceives the steam and heats it more. |
vide the pipe P° with a lining which reduces

the iron or steel of this pipe.
- may be effected at any previous

cient to decompose the steam. The pipe F*
matches in the trumpet-mouth F* and. re-

I pro-
the tendency of the oxygen to combine with

period by
first moderately heating and flowing melted
borax (biborate of soda) through it and then
ipe 18
verized fire-clay through the pipe ‘and allow-
ing the particles to adhere. }F)hls ipe P° de-
livers the steam very hot into ang causes 1t
to pass upward. through the mass of finely
Jivided hot iron S above; there the oxygen

s absorbed ‘and only the hydrogen of the

40

steam flows up and bathes the articles and 1s
absorbed into all portion of the entire surface
of each. S

The depth to which the gases shall pene-

trate and consequently the thickness of the

45

50

55

alloy in the articles belng treated depends on

several conditions, one of the most control-
lable of which is the temperature which

should be a bright cherry red and another

the - duration,—a treatment several hours
gives a much deeper penetration of the hy-

drogen and copper than half an hour. In.
due time the steam is temporarily shut off,

the door C' is opened an the crucible P
with its contents drawn out and removed. t0
any suitable place to be slowly cooled and at

~ length to be opened and emptied. Another

L

crucible P previously prepared with a fresh
lot of articles $o be. treated is introduced

into the furnace C and the door C* closed and |
60 the work is again resumed. The fresh cruci- |

‘convenient hydro-carbon.

This lining

afterwards to hydro - carbon and

ble and its confents thus introduced may be
previously heated to shorten the time of
treatment necessary.

I believe the invention is applicable by

about the same mode of operatron to casl~

iron, drop-forgings, and other forgings, cut-
iron, (as nails, screws and nuts), sheet-iron
of all thicknesses, drawn iron, (as stamped
work and wire), and all the grades of car-
bonized iron or steel. |
When my improvement 1s applied to the
manufacture of articles intended for decora-
tive purposes, the shapes should be prepared
and entirely completed before the sand-blast-
ing and the other portions of my treatment.
Into each batch before the cooling has
progressed far, 1 introduce naphtha or other
_ This may be
done by connecting & hydro-carbon supply
to the projecting end of the pipe P% and m
jecting . the hydro - carbon I 4 Vvaporous

comes so, of course, before it has entered fax
hto the hot crucible. One effect is to give a
fine black to the surface.

Modifications may be made without de-
parting from the principle or sacrificing the
advantages of the invention. Parts can he
used without the whole. The final treat-
ment with hydro-carbon may be omitted.

I claim as my invention:

1. A method of treating iron articles by
first shaping complete, second subjecting

70

SO

form,—if it is not vaporous at first 1t be-

90

them at a high temperature to a bath com- -

prising elemental hydrogen, and third slowly
cooling, all substantially as herein specified.

2. A method of treating iron articles by
first shaping complete, second subjecting

‘them at a high temperature to a bath com-

prising elemental hydrogen and copper, and
third slowly cooling, all substantially as
herein specifled.

3. The improvement in the art of pro-
tecting iron articles which consists in sub-
jecting them at a high temperature to a hath
comprising elemental hydrogen and after-
wards to hydro-carbon and cooling slowly,
all substantially as herein specified.

4. The improvement in the art of protect-
ing iron articles which. consists in subjecting
them at a high temperature to a bath com-
prising elemental hydrogen, and copper and
cooling
slowly, all substantially as herem specified.

Signed at New York city this 30th day of

January 1907. |
- JOHN J. BRADLEY.
- Witnesses: ._ .

Geo. McKITTRICK,

THOMAS DREW STETSON.
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