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 Application filed December 19, 1905, Serial No. 292,515.

To atl whom it My CONcern:

n

Be it known that I, Aporpr W. MAcH-

 LET, a citizen of the United States, residing
- in Elizabeth, in the county of Union and

Cn

10

State of New Jersey, have invented certain
new and useful Improvements in Case-

Hardening Apparatus, of which the follow-

ing is a spectfication. |
This invention. relates to the case-harden-

ing .of steel and iron articles; particuiarly

~ small articles in bulk, by subjecting the ar-

19

ticles when heated to a bath or current of car-
burizing gas. ' '

The features-of the invention disclosed
herein are in the nature of improvements

upon the invention set forth in my pending

- application, No. 244,244 filed Feb. 4th, 1905,
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carbon, is employe
~ agent, a large part of the ¢arbon 1n the gas s
‘deposited upon the articles and upon the.

-~ walls of the retort. - This is not only a waste
. of material, but 1t is also apparent that the |

Patent No. 822,460. - -
When illuminating gas, which 1s rich n
as. a - case - hardening

deposit of surplus carbon upon the surface of
the articles prevents proper access of the gas

to the articles, thus delaying the complet?on

‘of the process, and hence m&T(ing 1t necessary |
to maintain the heat for undue length of

time, besides which the articles are not

~ cemented evenly, there being a greater depth

. 85

40

faece... o |
- One.of the objects of my invention 1s to
. avoid this difficulty, and not only reduce the
amount of carburizing gas consumed . and
prevent deposit of surplus earbon, but also ltlo -
the

of cementation upon other portions of each.

" article than upon the portion which receives.
the deposit of surplus ecarbon upon-the sur= cal : |
LA B ~ | Yo pass through ammonia water before

decrease the time required for cementing
articles to a given depth, and thereby reduce

‘the expense for maintaining the heat of the
‘retort. I also aim to render the case-hard-

- ening even in depth and hardness all over

4B

50

long the life of the retort and also to redt 'm oI
- the ‘expense of ‘renewing the same when | structed for case-hardenng an -
worn out. In place of a casi-iron retort, | articles according to my invention. - Fig. 218

the articles, particularly where an extremely
thin case is destred. L

Another object of the invention is to pro-
uce

-~ having one or more partitions cast therein

and flanges cast thereon for various purposes,

although it may be made of wrought iron.
Upon this tubing I secure suitable collars,

- ?at’ent’_ed Apﬁ7: 18908.

.

1 and cgn readily Ibe'purchasec-l in this fdi'm, 55

flanges and covers, and within the tubing 1
insert partitions which are preferably ngialy

attached to the covers, so as to be movable
therewith; the space between the partitions
in the retort being wholly within the flame
chamber in the furnace. '

I aim to reduce materially the cost of case-
hardening articles, to insure that the -case-
hardening operation shall produce a shell of
uniform thickness all over the article,. re-
gardless of the shape, to regulate or gage ex-
actly the depth of cementation, and to make
1t practicabﬁ)e to case-harden small articles
cheaply and rapidly in bulk gnd with uni-

| formity. - After cementation is completed,

60
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70

the articles may be tempered in the manner

describéd in my said application.

- I heat the articles to'a point above redness,
but below the melting point in an atmospnere

“of carburizing gas, preferably above atmos-

pherie pressure. 1 ﬁ)refqr&!) y effect gentle
agitation of the articles during the cementa-
tion, so as to expose all portions of the arti-

“cles to the action of the gas.  The heat may

be ‘from about 1500 to about 1800 degrees
Fahrenheit. The progress of the cementa-

70

80

tion may be known or predetermined and -

may be arrested at any point, the thickness

ing the retort. By this means, a ve large

“proportion of ammonia is taken up by the
‘carburizing gas. . Preferably much less than

half of the bulk of the gas entering the retort
consists of carbon. 1In this way, the deposit
of surplus carbon upon the surface or exterior
of the articles is avoided, cr at least reduced

to such an extent as to be negligible, the

process is much hastened, and a uniform shell

85

of the shell being determined in advaneeeven -~
|-to’'a thousandth part-of an inch..
" The illuminating or carbunzing gas 1 cause
enter-

95

of higher quality than heretofore is produced.

In the accompanying drawings, Figure 1

‘represents a sectional elevation taken from
‘end to end of one form of an apparatus con-
tempering.

an elevation of the left-hand end and Fig. 3

, 3, |"an elevation of the right-hand end of the car-
I form g retort which consists of a section of | burizing apparatus seen at Fig. 1.  ¥ig
- tubing, which is ususily made of soft steel |

.41se
vertical eross-section taken mear the left-
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hand end of the fufna_,be at Fig. 1. Tig.5isa |

- sectional plan illustrating the means of at-
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taching the flange to'the end of the tubing
which forms the retort. = Fig. 6 is a didagram
illustrating the connectians to the retort.

The steel or iron articles to be case-hard- |
| mit the retort to be charged and discharged.

ened, represented by a dotted line 1, are de-

posited in bulk within a retort 2; preferably.
- 1n the form of a barrel or elongated cylinder, -

and mounted wholly within a flame chamber
3 of a furnace 4, the latter comprising a cylin-
drical or other body 5 having heads 6 and 7.
The furnace is provided throughout with
a refractory lining, the cylindrical portion
thereof which lines the body being indicated
at 8, and that _
of the furnace being indicated at 9: all of said
lining being usually set in plaster of paris seen

‘at 10.° "The space inclosed by said refractory

hining, forms said flame chamber. Any suif-

‘able fuel may be consumed in the furnace;

and 1t may be otherwise constructed.  Pref-

erably a mixture of hydrocarbon fuel with air
is used, the air eing admitted through a.pipe

11, and the fuel, such as ordinary illuminat-
Ing or heating gas, being admitted through a
pipe 12; the supply of air and fuel being regu-
lated by valves 13, 14. . The air-and fuel be-
come mixed within the pipes 15, 16, and the

mixture is admitted to burners 17, 18, in-

serted 1n horizontal openings 19, 20, formed
in the opposite walls of the furnace near the
top of the flame chamber. The burners
point alternately in opposite directions, as
seen at Fig. 4, so as to direct the flames
across the top and down around both sides of
the retort, and form two sets, extending
along the top of the flame chamber above
sald retort. Two feed pipes 21, 22, extend-
ing along the furnace connect the burners in
the sets; said pipes being supplied by the

Fipe 16, which extends across the top of the

urnace. The gas flames are directed upon
and over the retort and play down around

the same and escape through an outlet 23
formed 1n the bottom of the furnace at the

end of the retort, whereby even heating of
the latter is assured. The supports of said
retort are mounted upon the exterior of the

‘turnace heads, and consist of a pair of rolls 24
carned upon brackets 25, fixed upon the left-
hand head 7, and a pair of rolls 26 mounted
~upon brackets 27 fixed upon the right-hand

head 6. The retort consists of a section of

wrought iron or soft steel tubing, which is

~readily purchasable in this form, and com-

prises the main chamber, in which the arti-
cles 1 are placed, and extensions 28 and 29

- projecting from the ends of the furnace, the

60

63

extension 28 revolubly mounted upon the

rolls 24, and the extension 29 upon the rolls

26. Said extensions project through open- |
ings 30 formed in the refractory lining 9 and |

o

through siilar openings in the heads of the
furnace. - '

portion which lines the heads |

‘ordinary city gas.

ary.
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Inserted in the retort are two paititidns.
31, 32, the former rigidly connected by a

central mlet pipe 33 to a cover 34, and the

latter similarly connected by an outlet pipe

39, t0 a cover 36; the latter being movable
together with the partition 32, so as to per-

70

The cover 34, which is-provided with an- .

asbestos or.other packing 37, is secured by

bolts 38 to a flange or wheel 39, which is de-
tachably secured by set screws 40, Fig. 5,

75.

and 1s provided with an annular recess 41,
which forms a tread to run upon the rolls 24;

the flanged walls of said recess serving to pre-
vent endwise displacement of the retort.

The cover 36, which is provided with an
asbestos packing 42, is secured by bolts 43
and wing nuts 44 to a collar 45, which 1s de-
tachably secured upon the retort by bolts 40

In the same manner as seen at Fig. 5. The

space between the partitions 31, 32 is wholly

- within the flame chamber of the furnace, and.

hence the articles in said space are uniformly
heated. - The tubing is inexpensive, and far
more durable than a retort formed with cast-
iron; while when worn out, it may be readily
separated from its flanges, covers and par-

- &0

85

90

titions, and a new one inserted upon which

the same attachments may be employed. -

" The carburizing gas may be a pure hydro-
carbon, although % have found in practice
that good results are obtained by the use of
The gas which is used for cementation may
be Suﬁplied under pressure in any-suitable
way,
shown a gas receiver or tank 46, which con-
tains gas preferably under pressure. In
some cases the pressure may be just a little
higher than atmospheric pressure; or it may
vary from just sufficient to charge the retort,
to the highest that may be found practicable.
This receiver is connected to the retort by
means of a pipe 47, provided with a valve 48,
and a pipe or elbow 49, the latter being in
line with the axis of retort 2. A gland is
shown at 50 to accommodate the rotation of
the retort, since the pipe 49 remains station-
A yoke or bracket 51 is fixed upon the
head 7 of the furnace to support the Ig,nd 50,
into which pipe 49 is threaded. The latter

1s provided with a cap 53, which may be re--

moved to give access to the interior of the
pipe and gland for cleaning. Threaded into
the end of the retort, is a spray pipe 54, hav-
Ing numerous apertures 55 for directing the
gas 1 small jets into the retort; said sprayer
54 being connected by the pipe 33 to the

95

100

ut for the sake of illustration, I have |

105

110

115

120

gland 50. The sprayer 54 may extend for - -
125

nearly the entire length of the retort, so as to
mmsure that articles throuchout the retort

shall beacted upon by gas of uniform quality.

In operation, the retort is charged with
articles and the gas i the furnace 1s ignited

| and the retort heated thereby, until ‘the

130
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“articles are above red heat. Then the car- ! sct;pe of my invention, and portions of my 65

10

15

20

20

burizing gas is admitted into the retort
through &w pipe 33 and the air escapes
through a vent 57, having an adjustable
valve 58; said vent remaining slightly opened
throughout the operation, and the gas escap-

- Ing therefrom igniting and constantly burn-

ing. By means of the valve 58, the duration
of the stay of the gas in the retort may be
regulated. -

he furnace may be provided with a sight

“hole 59 and a pyrometer 60, whereby the
opérator may determine precisely when the

articles have retained the required heat for
cementation.

In a receptacle 61, Fig. 6, I place water 62

“which is ¢ arged with ammonia; and . by

means of & pipe 63 I lead the gas from the
holder 46 through the ammonia water, where-
by the gas becomes charged with ammonia
and passes fromi the receptacle 61 through a
pipe 64 and the gland 50 and inlet 33 to the
retort 2. The pipe 63 terminates in a spray

65 below the surface of the ammonia water,

S0 a8 10 msure a thorough charging of the gas

- with the ammonia. The receptacle 61 may

be heated by placing the same in a vessel of

~ hot water or by surrounding the same with a

30

35

heating coil 66 or otherwise, in order to keep
the temperature of the ammonia sufficiently
high for mixing well with the gas; or a tem-

rature of about 190 degrees Fahrenheit
‘being preferable. The spent ammonia water

may be drawn off through an outlet 67, and
the receptacle refilled from a tank 68.
~ The valve 48 may be kept closed, so that

“the gas from the gas-holder 46 may be passed

- through the ammonia water, whereby the

40

carburizing gas is thinned to an extreme de-

gree, the bulk of the ammonia entering the

‘retort being much greater than the bulk of

 the carburizing gas. If however, a lar%er

proportion-of the latter is desired, the valve

48 may be opened a little, so as to permit |
45

some gas to pass from the holder 46.directly

to the -retort 2, while other. gas passes
-through the ammonia water into the retort.
- Valves 69, 70. may be provided upon the |

~ pipes 63 and 64 to facilitate the control of

o0

the gas and ammonia. By this means, but

hittle, if any more carburizing gas is ad-

~ mitted to the retort than is taken up by the
- 1ron or steel articles therein, so that deposit

ob

of excess carbon upon said articles or upon
the walls of the retort is avoided. =~
~Rotation of the retort during the carburiz-

- 1ng operation is effected by means of a worm

71 operated by a pulley 72, and meshing with

60

a worm wheel 73 formed upon the cover 34;

uniformity to the action of the gas in the re-

tort. . |

~ Vanations may be ré50rted to ﬁthin- the |

improvements may be used without others.
aving thus described my invention, I
claim: o o
1. A furnace containing a revoluble retort,
sald retort provided at-its ends with covers,
and partitions within said retort, one parti-
tion attached to each cover so as to be mov-
able therewith, and means for passing iron-
carburizing gas through said retort. -
2. A furnace containing a revoluble retort,

sald retort closed at one end and provided at.

70

79

the other end with a movable cover, a parti- -~

tion within said retort and rigidly attached
to said cover, and means fér passing iron-car-

- burizing gas through said retort during its

rotation. o ,
3. A furnace contalning a revoluble retort,

sald retort closed at one end and provided at
the other end with a movable cover, a parti- .

tion within said retort and attached to said
cover, and means for passing iron-carburiz-

ing gas through said retort during its rota-

tion; means being provided for clamping

said cover, and a packing being provided be-
tween sald cover and the end of said retort.

4. A furnace containing a revoluble retort,

sald retort provided’ at its ends with covers,

and partitions within said retort, one parti-
tion attached to each cover so as to be mov-

able therewith, and means for passing iron-
carburizing gas through said retort; means
being provided for clamping each of said

covers, and packings being provided be-

tween sald covers and the ends of said retort.

5. A furnace containing a revoluble retort,
the ends of ‘said retort projecting from the
furnace and being supported upon rolls, one
end of said retort being closed, the other end

80

85

90"

95

100

having a movable cover provided with a .

packing; and partitions within said retort at
such points that the space between the parti-
tions 1s wholly within the flame chamber of
the furnace; one of said partitions being con-
nected to sald cover so as to be movable

‘therewith;, and means for passing iron-car-

burizing gas through said retort.
6. A furnace containing a revoluble retort,
the ends of said retort projecting from the

{ furnace and being supported upon rolls, each-

end of said retort provided with a movable

105

110

115

cover and a packing, partitions withinsaid re-

tort at such 1p,n::rim:s that the space between
theém 1s whol

y within the flame chamber of -

the furnace; said partitions being connected .

one to each of sald covers so as to be mov-

-able therewith; and means for passing iron-
carburizing gas through said retort during
| the rotation thereof. - -
whereby the articles are gently agitated, and
all portions thereof exposed with substantial

7. A'case-hardening 'appa,ra,t.us comprising
a furnace containing a retort closed at one
end, a movable cover for the other end of

120

125

sald retort, a removable partition within
sald retort, and an open pipe securing said

S
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\ for 'said cover, and means for passing a cur-
rent of iron-carburizing gas through said re-

tort during the revolution thereof.
16. In a case-hardening a,pfpara_,tus, the

partition to said cover, and means for pass-
ing a current of iron-carburizing gasthrough
sald retort. _ .

8. A case-hardening apparatus comprising

10

15

20

20

30

35

40

45

oot
N |

60
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a furnace containing a retort having a mov- | combination with a furnace, of a retort ex- 7
~able cover at each end, removable partitions | tending through the furnace, and consisting
within said retort, open pipes securing said | of a section of tubing of soft steel or wrought
partitions to said covers, and means for caus- | iron, rolls supporting said retort for revo-
ing a current of 1iron-carburizing gas to flow | lution, covers detachably connected to the
through said pipes. - ends of said retort, partitions applied to the 75
9. A case-hardening apparatus comprising | interior of said retort, and means for passing
a furnace containing a retort closed at one | a current of iron-carburizing gas through
end, and provided with an inlet, a movable | said retort. | -
cover secured to the other end of the furnace 17. In a case-hardening apparatus, the
and provided with a packing, a partition | combination with a furnace, of a retort ex- gg
within the retort, and a vent pipe connecting | tending through the furnace, and consisting
sald partition to said cover. ' of a section of tubing of soft steel or wrought
10. A case-hardening apparatus compris- | iron, rolls upon which one end of the retort is
g a furnace containing a retort having cov- | supported, a tire detachably secured upon
ers at 1ts ends and partitions hetween its | the other end of said retort, rolls upon which gs
ends;. and 1nlet and outlet pipes connecting | said tire runs, said tire having a flange to
sald partitions to said covers. - | prevent endwise displacement of the retort, a
11. A case-hardening apparatus compris- | cover detachahly connected: to said flange,
ing a furnace containming a retort having cov--| gearing connected to said cover, a collar de-
ers at 1ts ends, partitions hetween its ends, | tachably secured upon the other end of said g9
an tnlet pipe connecting one of said covers to | retort, a removable cover c¢onnected to said
one ol said partitions, and a vent pipe con- | collar, and partitions within said retort and
necting the other of said covers to the other | connected to said covers. ' -
of said partitions. _ _ 18. In a case-hardening apparatus, the
12. .A turnace containing a retort and pro- | combination with a.furnace, of a retort ex- g;
vided with rolls upon which the retort re- | tending through the furnace and consisting
~volves, said retort having covers, partitions | of a section of tubing, covers detachably con-
~at such points within the retort that the | nected to the ends of said retort, detachable
~space within them 1s entirely within the | partitions within said retort, and means for.
flame-chamber of the furnace, an inlet pipe | passing a current of Iron-carburizing: gas 100
securing one of said partitions to one of said | through said retort. ' o
-~ covers, a gland for said inlet pilpe, and a vent 19. In a case-hardening apparatus, the
pipe securing the other of said partitions to | combination with a furnace, of a retort ex-
the other of said covers. ‘ ' tending through the furnace and consisting
13. A furnace containing a retort, said re- | of a section of tubing, covers detachably con- 145
tort provided at 1ts ends with movable cov- | nected to the ends of said retort, detachable
ers, and partitions within said retort, said | partitions within said retort, and means for
partitions attached to said covers, and a | passing a current of iron-carburizing gas
space Letween sald partitions lying wholly | through said retort; and means exterior to
within the flame chamber of the furnace, and | said furnace for revolubly supporting said. 110
the ends of said retort projecting from the | retort. o _
furnace and being revoluhly supported upon { 20. In a case-hardening apparatus, the
the exterior of the furnace. - | combination with a furnace, of a retort ex-
'14. A furnace containing a retort, the lat- | tending through the furnace and consisting
ter having movable covers at its ends, said | of a section of tubing, covers detachably con- 115
ends projecting from the furnace, and parti- { nected to the.ends of said retort, rolls upon '
tions within the retort and connected to said | which the retort isrevolubly supported, de-
covers to be removable therewith, the space | tachable means for preventing endwise move-
between said partitions being wholly within | ment of the retort, means for passing a cur-
the flame chamber of the furnace, and | rent of iron-carburizing gas through the retort 120
means for supplying carburizing gas to.and,| during its revolution. : |
venting it from said retort. Y. 21, In a case-hardening apparatus, the
- 15. A furnace containing a retort, means | combination with a furnace, of a retort ex-
being provided upon the exterior of the fur- l tending through the furnace and consisting
nace for revolubly supporting the retort, par- | of a section of tubing, covers detachably con- 125
titions within the retort at such points that | nected to the ends of said retort, rolls upon
the space between the partitions is wholly | which the retort is revolubly mounted, parti-
within the flame chamber of the furnace, a | tions within the retort, one of said partitions
cover at one end of the retort and rigidly con- | rigidly connected to one of the covers, means
nected to one of said. partitions, a packing | detachably connected to the retort for effect- 130
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ing revolition thereef and means for admit- |
ting iron-carburizing gas to and ventmg it

" from the retort.

22. In a case—hardemng apparatus the
combination with a furnace, of a retort ex-
tending through the furnace and consisting

. of a section of tubing, covers detachably con-

10

nected to the ends of said retort, rolls upon
which the retort is revolubly mounted parti-
tions within the retort, one of said partltlons
rigidly connected to one of the covers, means
detac{lably_ connected to the retort for effect-
ing revolution thereof, and means for admit-

~ ting 1ron-carburizing gas to and venting it

15

20

from the retort; one of said covers having a
gear provided thereon and means for drlmng
sald gear.

23. In a case-hardening apparatus the

combination with a furnace, of a retort ex-

tending through the furnace and consisting

- of a section of tubing, a cover detachably

connected to one end of said retort, a gear
provided upon said cover, means for driving

“said gear, a partition | within said retort, an
“inlet pipe rigidly connecting said part1t10n to

__“S&Id cover, a gland connected to said inlet
~ pipe, means revolubly supporting said retort,

30

35

a cover for the other end of said retort, and a

partition connected to the last-mentmned

cover-by means of an outlet pipe. -

24, In a case-hardening apparatus, the
combination with a furnace, of a retort ex-
tending through the furnace and consisting
of a section of tubing, a flange detachably se-

cured upon said section, a cover detachably

- connected to said ﬂange and having a gear,

4()

means for driving said gear, rolls upon which
said retort is revolubly mounted, said flange
being constructed to codperate Wlth some of
sald rolls to prevent endwise displacement of
the retort, a partition within said retort and

rigidly connected to said cover, a detachable

collar upon the other end of said retort, a

- cover connected to said collar, a partltmn
45

within said retort and connected to the last-
mentioned cover, and regulatable means for
passing a current of iron - carburizing gas

 through said retort during the revolution

prisin

thereof.
- 90

' 25. In a case—hardemng apparatus com-

- provided with means to permit restricted

D9

venting of vitiated oas during the carburiz-

ing operation, and also having means for

causing the retort to heat quickly and uni-

- formly throughout to a degree suitable for

carburizing steel articles therein, and for

- maintaining a substantially even tempera-
- ture of the retort throughout the carburizing

60
- mnected to the retort for furnishing thereto:

operation, the combination with means con-

a supply of fresh carburlzmg-gas during the

- carburizing operation, of means also connect-

65 '_taneously Wlth the car

ed to the retort for sup}plymg thereto simul-

a closed retort formed of metal and

9

“of smtable gas for diluting the carburlzmg .

gas, and means to agitate the articles during
the carburizing operation.

26. In a case-hardening apparatus com-
prising a closed retort formed of metal and

70

provided with means to permit restricted -
venting of vitiated gas during the carburiz-

ing operation, and also having means for
causing the retort to heat quickly and umi-
formly throughout to a degree suitable for

75

carburizing steel articles therein, and for

maintaining a substantially even tempera-

operation, the combination with means con-

nected to the retort for furnishing thereto &
supply of fresh carburizing-gas during the
carburizing o peratmn, of means connected to

ying means for mixing the car-
burizing-gas, before 1t enters the retort, with
a plenum of smtable gas for dllutmg the car-

said gas-supp

burizing-gas, and means to agitate the arti-
cles during the carburizing operation.

27. In a case-hardening apparatus com-
prising a closed retort formed of metal and pro-

90

vided with means to permit restricted vent-
ing of vitiated gas during the carburizing o lp—
eration, and also having means for causing t

ture of the retort throughout the carburizing

30

85

retort to heat quickly and uniformly through- -
out-to 2 degree suitable for carburizing steel .

articles therein, and for maintaining a sub-
stantially even temperature of the retort

95

throughout the carburzing operation, the .

combination with means connected to the
retort for furnishing thereto a supply of fresh

100

carburizing-gas during the carburizing opera-

tion, of means connected to said gas-supply-
ing means for mixing the carburizing gas, be-
fore it enters the retort, with a

ammonia and means to agltate the articles
during the carburizing operation. .

28. In a case-hardening a
prising a closed retort forme
provided with means to permit restricted

lenum of

105

(pparatus com--
of metal and

venting of vitiated gas during the carburiz-

ing operation, and also having means for caus--

ing the retort to heat quickly and uniformly
throughout to'a degree suitable for carburiz-
Ing steel articles therein, and for maintain-
ing a substantially even temperature of the
retort throughout the carburizing operation,

‘the .combination with means connected to
the retort for furnishing thereto a supply of

fresh carburlzmo‘—-gas during the carburizing
operation, of means connected fo said gas-
supplying means for mixing the gas before it
enters the retort, with a plenum of ammonia,
and means for heating the ammonia to a

| sufficient degree to enable it to mix properly -

with the carburizing gas.
29. In & case-hardening a

(pparatus com-
prising a closed retort forme

of metal and

provided with means to permit restricted

~venting of vitiated gas during the carburiz-
| ing operation, and also- hawnil means for
urlzmg—gas 8 plenum |

causing the retort to heat quickly and uni-
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formly throughout to a degree sultable for | tort for supplying thereto carburlzlng 088

carburizing ' steel articles therein, and for
maintaining ‘a substantially even tempera-
ture of the retort throughout the carburizing
operation, the combination with means con-
nected to the retort for furnishing thereto a
supply -of fresh carburizing gas during the
carburizing operation, of a receptacle for

~ ammonia water connected to said oas supply;

10

20

means being prov ded to cause the gas to
pass through the wvater before entering the

retort; &11(:1 means to agitate the articles dur-

ing the carburizing Operatlon

30. In a case—hardenmg &pparatus com-
prising a closed retort formed of metal and
provided with means to permit restricted
venting of vitiated gas during the carburiz-
ing operation, and also havmg means for
causing the retort to heat quickly and uni-
formly throughout to a degree suitable for

- carburizing steel articles therem and for
" maintalning a substantially even tempera-
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ture of the retort throughout the carburiz-

Ing operation, the combination with means
connected to the retort for furnishing thereto
a supply of fresh carburizing gas during the

“carburizing operation, of a receptacle for am-

monia water connected to said gas supply;
means being provided to cause “the cas to
pass through the water before enteriﬁgthe
retort; and means for heating said recep-
tacle; ‘and means to agitate the articles dur-
ing the carburizing operation.

31. In a case-hardening apparatus com-
prising a closed retort formed of metal and

provided with means: to permit restricted

venting of vitiated gas during the carburiz-

~ 1ng operation, and also provided with means

for maintaining the retort throughout the
carburizing operatlon at a substantially even
temperature suitable for carburizing, the
combination with means for e
rotation of the retort during the carburizing

operation, of means connected with the re- |

Tecting slow |

during the rotation of the retort, and means
also connected with the retort for supplying
thereto stmultaneously with the- G&I‘bUI‘IZlIlfT
oas a plenum of suitable diluting gas.

32. In a case-hardening appar&tub com-
prising- & closed retort formed of meta) and

provided with means to permit restricted
venting ot vitiated gas during the carburiz-

ing operation, and also having means for
causing the retort to heat quickly and uni-
formly throughout to a degree suitable for
carburizing steel articles therem and for
malntalning a substantially even tempera-
ture of the retort throughout the carburizing
operation, the combination with means con-
nected to the retort for furnishing thereto a
supply of fresh carburizing-gas (lurlnt‘r the
carburizing operation, of a spray pipe within
the retort to receive the fresh carburizing
cas and extending throughout the retort t0
distribute the ocas with substantial evenness
to the articles ﬁlhng the retort, and means
for rotating the retort durmﬂ* the carburizing
operation.

33. In combination, a furnace having a

flame chamber, a retort in the form of a bar-
‘rel having ends hollow supports extending

from said ends and projecting from the
furnace, and revolubly mounted exteriorly of

the furnace one of sald ends  bemg 1n the

form of a removable cover, a pipe extending
through the other of said ends:, and terminat-
ing outside of the barrel in a gland, by which

carbumzmg gas 1s supplied to the barrel dur-

Ing 1ts rotation, and a spray pipe forming a
contlnuatlon of said pipe and extendlnﬂ

therefrom within the barrel bubqtantlally the

entire ]enﬂ'th of the barrel.
- ADOLPH W

Witnesses: |
SAMUEL R. OGDEN, -
Prrir C. OSTERMAN.
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