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PATENT OFFICE

FREDERICK C LA.NGENBL“'%G OI‘ ETTATERTOVI N’ MASSACHUSETTS AND J OHN F

FETTERLY, oF AL’"‘OONA PENNSYLVANIA ASSIGNO‘%S TO

THE SURFACE

COMBUSTION CO INCORPOR&TED or NEW YORK N Y A CORPORATION

OF NEW YORK

FURNACE

Apphcatwn ﬁled Aprll 14 1"!21

Be it known that we, an

the United States, residing, res pecmfehg af

“Watertown, county of Middlesex, and State
of Wassachusetts and Altoona, county of
- Blair, and State of Pennsﬂvanu have. -
~vented certain new and t
ments in I‘l,r_macesj fully fleﬁf,rlbed r_md ren-
resented 1n the following Sljeclﬁcatlan and
“the aecompanymg dmwnws formmﬂ

& P art

~of the same.

15
~ the object treated at diff ereﬂt temperatures.
- The invention aims to prove furnaces
heretofore used for this purpose by elimi-

nating heat. convection between the zones of

25

~ without.

of the furnace. - L
. A further ob]em GF the mmn‘mon s to
~adapt a fumace to differen en ml heatmo of

'I3O

35

ierentlal heﬂtmcr anﬂ ha

This mventmn relates to mrnaces £4 for rhi-
for an object to

provide for maintaining. dﬂerm parts of

dlﬁereut temperatures and so deﬂnmgf the

7 zones more %‘harph thfm ha% her etomre ber& n
" j'posmb]e - S
A iurthﬂ ‘object of the 111*?'0*1?1011 is ’L() pro-
vide means for changing the pos ition and
“extent of the zones of differential treatment

altermg the mmbuﬁ,twn chumhels
- the bottom of the inner c*,rlmdrml or treab--

ng chamber is ‘], water re ceptacle 21,

objects of various sizes.
A still further

ous types of furnaces, we will, for the sake

- of example, describe the apnl*fcatum of it 1o
| :'l t‘}"ﬂ(} C‘.{. dlﬂtr iltvlfl]. lle‘lr.ﬁnﬂ 111171‘1{;&

{-.'_II

128 been used in the heat treatment of 2 ArTOY
pwmmﬂ' projectiles. In the acc

- the insy fentwn IR | .. -

'.'_-11 900 i:‘aken on the |
a central vertical s ectm}] 05 tho-

45

furnace tahn on the 111’1@ P 1 e ) F]ﬂ- 1

Gm‘*l feowm 0’ th fﬂ'ﬂ.u

111@1——“1 of Hig. 25

]*w 118 a hori

e 92 1s

hlllll..I

~showing in the furnace a me]l n pﬂ.::]ﬁﬂ"l
- _i(}l the hﬁ}*denmn treatmment;

_Vlew of the cover plate

o Fig, 318 2 1‘1’*1011]@11 ary contral W“lt:uil |
se tion of the water receptacle and the lower
N _;mztltmn and rha,}:)hl AgMm showing o 5%11 n
" position fol the crawr'm tre@tment :
| 1‘:‘_‘: o “Wl@"

g, 4 1s a top view ‘l’“)ﬂ TW‘ 5

ICi; C. iIm‘ir'—'- of mhe upper partition;

- gENBERG and Joux T, I‘ETTL‘RLY, citizens of

plane of Fig. 25

weful Imnrave-' |

Fig. 11 a top view of the adapter; and

' tacle

~wall 10 may be composed of fire brick cov-
ered by insulating material 11 and a metal

shell 12,
‘side wall 10 is a checkered cylindrical wall

| - secribed were in use prior to the makmﬂ of
obiect of the invent jon 18
- to provide means: for definitely fixing the

- *}0511:101 of the zones of . ‘imahmnt m ]“e]a- |

- tion to the obwfw ‘tre&iec. | | -
While the invention nf)cw be us E‘-{'!._:;l;!l Vari-

duced in each of Lhe heating (11.;11111761* o
Ag each Clmmber was n {ree R

. 15 f_lnd. L(]
CoRNIMUN matmn ﬁhleuﬂh the checkered wall

Jhl{"h- ) N
‘Thowever, free convection. of heat took Dl‘"lf‘e

O PANTING
drawings which “'ﬂm rate thlf-‘ 2} ’)]wm ion of

“more sh‘upljr defining the zones of different
105

- for varying the. re]_a’cwe extent of such zones. .
For this purpose, cne Or more. removable__ﬂ,

Se’rial No 461 401

I‘lo* 6is a top view. ot the central portlon 55
Kig. 7 1s a side view of the lower dia-
phmom used in the hardening Opemtmn. _.
1001;.-1;1(} I a dwectm*q parallel to tha, &:ectmn B

| . 60
Fig. 8i1sa top v1ew and Fig. 9 2 side view
of the lower dmphraﬂm uged in r,he drawmw:,
operation; |
Tig. 10 is a central vertleal section and- -
65 |
Fig. 12 is a top view of tl‘le water recep- .

The infnfwe is uyhndrlml and its side

70
W'lthm the chamber formed by the

18 which ext tends from the bottom to the top

- of the furnace and dnﬂdes 1t into an outer

ﬂmnahu chamber ~and an inner cyhndr'lcal 75

chamber. The outer annular chamber is di-

~vided mto o plurality of heating chambers
14, 15 and 16 by hou*ontal sepa;rai@r walls
or partitions

Burners 20 are pro-

At

vided for heatmdthe 116‘11:1110 chambers 30

 The parts of the furnace thus far de-

the invention herein claimed. In such fur- 85

naces & d1ffemnt degree of heat was pro-
14,

with a nmtmn of the treating clmmber dif- 90

ielent tempemmrea were produced in dif-

As

ferent parts of the treating chamber.
in the space between a shell suspended in the
tveating chamber and the checkered wall

there were no clearly deﬁned zones of dif-
ferent temperatures. in so far as zones. Of

95

- differing temperatures were produced, the
hcwmn as well as the

general extent of the
ones were fletummed by the position of
11‘16 TJ‘?I tions n, 18 which formed a perma-
nent parf of the furnace.
The present invention aims to provide tor

100

'tempehlwres in the treatmp chamber and

dmphragmg or dwldmg members are pro-
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2

Vb

vided for dividing the space belween the

wall of the Umtliw chamber and the object
bung treated 1nto the required nunber of
zonies, and these dmpll“wmn% are made re-

MOV HL s0 that by the use of different dia-

phragms suitably tormed the relative extent:
of the several different zones may be varied
without otherwise changing the
structure.
a central opening of sultable size and shape
so that the inner edge will extend closelv
about the abject to be treated.:
In  the embodiment of
shown, the partitions 1"'" 18 ar
Wwar dh;' thr ongh the ched{ered or othei fo-
raININONS WJ.H 13 so that their inner por-

the 1mvention

tions form a part of this wall and their

sxten dlflﬂ 1nto

inner edgees ]mede ledges

the Lrﬂa’rmn chamber upon which are seated
- The diameter

annulm dlaphranms 95, 26.
(JT the centr 1‘ OpPEnInNg 111 these i’Ldﬂ)hi‘M&i’il‘:

1S enly 511nht1w; larger than that of the shell

to be treated, <o Llat while the m.«,uhbu_{:{i_r*
do not mteuele with the 1_;1m"*1[m of the
shell 1 the furnace or the rotation of it
during treatment, they substantially prevent

convection of he% betwevn the mones uln“h
they form 1n the treatmﬂ chamber. ¥ -
thelmore the diaphragms may be, dnd 11

2Ses are, So fmmed trmi the ;ones of
at the ST taee of the
do noi

some
dxffe uent temperatures

shell under tre atmﬂm
with the position of the partitions _1_(5,,, 15
which are fixed in the furnace. As shown
in Ifig. 2, the lower dizphragm 25 is formed!
to emend upwardly within Lhe chamber so
“that its inner edge will

¥

in oa pl‘me subsuantmllv above that of the
partition 18, thereby 11](3]?6.-:1“111“ the extent
of the 1owel heatino zone and decreasing

that of the next upper zone.
dia )hmnm is so extended 1n the direction
lfmmimhnal of its axis,its longitudins UV OX-
temhnﬂ portion betwuen 1ts outer and muer
edges qhoul(l be of such diameter as to bhe

spa Ced outward from the sur tace {}J the ob-

ject to be treated and spaced inwa: My from
the chamber wall. S
 Heated upon a ledge 31 at the i'f;;p ot the
treating chamber is a similar diaphragm ,.??
‘which ha& a central opening sufficiont!

large to permit the m%mtum of the shell in
tlm treating chamber.  Cover plates 283

thus mﬂh st hl%
_I_ 10y si i_.-]._]{]- ‘f._-:'}p

the diaphragm 927 and
pt*evemmo thc es cape'o[ heat
of the upper zone.

The d“‘&phmnms 2, 26, 27 ave all e
mmovahle. The top diaphragm 27 bas o cir-
cumierential tlange 30 w 11_1a_.,h. rests wpon

the ledge 31 at the top of the treating cham-
ber. This. 1edﬂe 31 extends oumwﬂutriy ;1‘0; 1
~the surface of tha wall of the treating cha

ber'and the top opening 32 of the furnace
1s 03 greater dmmetel than the treating

furnace
The diaphragms are oz mu:{ with
upwar dly.
‘witn

formed on the inner edge of the pariitio
» extended in-

(‘Ol‘l"bbT}Oll{ | .

surround  the iwel'
_.f“r

lar to thw of the
When tha;

Formed who

and
,._»39 are provided for closing this opentng in

- the frame

1,440,546

- chamber proper so that the dis phragin 27

may be removed upwardly. The diaphrzgn
26 haq a circumterential flange
seated upen two segmental 10:*1%53 34 Tormed
on the inner edge of the parfition 17 and
exttndmg 1nto the treating chamber. As
the outeide diameter of the ﬂa.np':;
slightly less than that of the
chamber, the aiapnragm 26 may be
The diaphragm 25 1s proviced
Lwo s*ﬁﬂmf“ntal ]36""1] yheral flanges 35
which vest uapon a circumierential lﬂlm 30
I

fa¥e

T W

38
r}::; ‘“"*

o

18 and extencding into the treating ehﬂm-

ber. The f‘*eﬁmemal flanges 35 are adaptce:!
to pass be LTeen the ends of the segmental

lecdges 34 oF the :mrilu’on 17 g0

maphmﬂm 26 mey be lifted Qu‘t of the

chamber.

- For 1158 I pince of

:'-;hown 1‘*1 410 2, 10N SIXNIIAT

L enings ot
2 dlﬂerem d_l meter may be provided to
aclapt the furnace to the *1'6%&11 nt o1 shelle

of difew W+ odiameter.  In addition,

,.E_

peripheries are ‘al'in"ned. Thus, any desire:
aoement of the 1',0fit?m (3 L‘:::Le‘m
the zones ot tl*xitttx,zmli of the shell may
secured without altering {hﬂ cxmrn’ ol the
combusticn chambers. Tn 1L, SERT

chown a diaphragin 287 whieh mzz_.j;r .

1,1.'1"- “""I{_"‘I
et s

3 AN LA
stituted for the diaphragm 25 shown in
ifig. 2. "The diaphragm 257 bas segmental
flanges similar to the flanges 38 of the
‘diaphragm 25, but its general shape is simi-

dianphragm 26 so that when
it 18 used the upper Llﬁh of t}m 10?-.?@53.-:;1;

7008 @“i treatment '07_"? fhe

with the positic n (ﬁ’ tha pm imm f; in-
steadd of being above this partition as iy
‘ft*w ase winel a‘,h( {'i_-lﬂ-lfﬂ1‘21;1‘}_“11'5}35 15 tsed.

The Jpht‘:}f’*ﬂh iy he consbrueted ne
Varions ways and m"rm]mm 1}:1*1.::3; ints. 1t
being essential, howeyer. that they be v”p?—
DBle of withstanding the f 1!?1:.?-i_ﬁ‘{}."_ RSO
turves. Lt 2

s desirable Lzsm) _'_ﬁmt
Iy oov D ity of 1

e v ‘! A . oy 1 } 1
cel 1‘1 (o recee hent cendielion,

s shown v the deawin ce,the dras
}i)}_n_'.: oms, aid the cover plates) encl eonsists

of a 1“1 forsted metal Trame 10 covere! op

both sides with tavers of refractory insu
Jating maternl, sueh ax heh a-_:';“il?f-i.____q_'tjl'f,iiE_’{.
(_‘.ﬂ.i}_le,i'lh .;!_.Ilfl fire 1:,}”., EEh q;{‘_.hm' 111 ahl A Priy -
terial, -~ The insulaling m '1"‘”11*1 ‘externids

11( “) S

" LI T Lle
]1-?’-"%...-" b ¥

throueh the nexrior ations in bh
well as :1101111(1 the cedoes of
that the layers of it upon op
ATe SEGHF“FT bonded

.J
L
posite

cgeﬂ er

in sheil LI‘BELLlﬂ‘U’ TUFrNACes ﬁ{:retJO 'Q ufﬂefi'
the snels

1t has been customary to SUP PO

ieatl 51 &

ONOVE a—l

5% g
Lr 1ut trl S

L% alaphragms

OLh“” |
| cufmhmwng may be ]‘rfﬂ*meﬂ which are so

"! . .
)i

) "
"Jli,zf:'S 01

33 ‘ﬂ,iidl 1S

70

75

30

O

formed that their inner e loes survound the
shell at various -different certical AdIstances
from the partitions with which thelr outer

160

105

A .
:-|.--.
L

N
_|....--.; )
- .
' b

h']"""
l_ﬁ!



“to “eliminate  this

-}W su&,peudmg 1t
- cult to adjust the.

the: fnmaw
;the dmwtnﬂs the. means for clewrmmum

1,440,546

]

A ]:mt of our preseﬂt Ny entmn has been

~ the Vertl(,.ll posmlon of the shell eompmge&

an .«_Lda,pter 44 which is located in the uppur :
' ._ (Jd io. 3).
The water mt,eptade 21 contains paqmges’j{
_H-pmrldmn im* a contmuous circulation of
~the wa

L
653 S

:_.513{}4:

ele.

‘nace,”
adapter
lengths of the pr ﬂ]ef“flmlf‘ ‘9 and 50 m] the

portion of the water mceptaale 21.

dﬂ*e which is within 2 ﬂ‘mne 47.

at its top with three outwardly

1S promded

cl]ld 3.

Th{a mner edﬁe 51 of the
all engage at the same time the 001**:«11

The adapter thus serves to engage and

The% qda Qte1s are
41 exCe: 'Jt for mrmtlom'

- The gperatmnﬂnd nge of the iurﬁ Lees-{‘
'Cmﬂtmmnﬁ onr improvements will he appar-
ent to thn se skilled in the art from the aboveo
detailed description.
“cover plates 28 and 29 11111%1}0 -
f“rew]fuef! oach time » shell 1s f'emr; od from.
the furnace and a new shell int s
diaphragms 25, 26 and 27 may vemain in
place during the he@tlno‘ of a’ number of
o w]r‘ells for hardening, each sneil being
“erad to the posﬂ;mn indicated n Tm 9 for s

Such heatmff. It 1S des:trable 10 remove Llne

Tt is

amm a”ﬁ:{u+ ruhfui the
*mf)vef", and

rochieed. 4 ]1

iow-

Ii hds heen found (lIﬂT—-
""*ltli’dl ]:}osltmh of a sus- -
pemted shell s0 as to immerse. ifs. ogival
portion in a cooling liguid to just Ehe de-
-sired extent during the drawing operation.

, difficulty by providing -
" means for entwﬁmtr the shell ana ‘1'1’111'-:*"1(,-_
curately defermlnmr* its vertical position in .

jtlld thf ATe. iep]ace
In the embodiment shown in

25”7 has been: set in po“mon on the ledge 36.
- For the drawing tieatment, the ahells are
_'101’?'61‘60 untii thes y are Supported by the 131 o-
50 Oi Lhe _...u.dfmpter 44 o

“be treated 1n the
or contained. in it, and is in general
_ _:ﬁl_slmllar to the recemtm:ies which hzwe ‘There-
tofore been used in furnaces of this Jind.
In the form shown in the drawings i, differs
from such T*'ef:sq:}i:fwlef-‘« in that thzx & recesses
46 ‘are iormed 1in the

i-"mem
) E.-_Llp'r
R gct

p0r+1011 of 1its uppézr"
The
o '_-,-,a.da ter 44 has a frusto-conical body, 4:5 It
25
~ extending pro]ectmm 48 which are adapted
to be seated in the recesses 46 of the recep- |
“tacle 21 so as to suspend the adapter in the
"upper portmn of the receptacle as shown in_
_ The inner surface of the
'mi*ipw 18 plomf led. with a plurality, of in- .
wardly e,:«,tendmf) upper pm]oa}om 49 and
Con plurality m-' nwar dly extending lower -
"'If[}}.’{)JE(LIOH‘- 50. v
35 projections 49 and 50 are so iormed that
: . -they
,_.-.'-...jff.*__];)ortlon of a sieﬂ lowered into the recept tacle
21
support the shell during the drawing treat-
ment with exactly the de sired T)Oftlon of its
nose immersed in the water of the 1'eeepta,~"
The arrangement of the adapter is such .
that it does not interfere with the circula-
tion of the water m fhe rece ptawle qhmﬂ: i‘he
nose of the shell. L | .
o me]’mm‘re ada; ﬁt{mzf« may he |J]'m aded for
each size of" qhell to he treated in the fur-
e all similar to the
in the’

';f ¢ 931"1‘{? undelstf'ro{l that our. mventlon 1S
Y no fIl‘f““iT'ih 1! mited to 1ts fmphcatlon tothe
n. connectlon__ o
lesct 11} od for the in-
vention may he incor porated in {hfFer@ntml .
trestment’ furnaces of (Jtnm wpef L

'i-'j i.”‘ath Whlm ?f 11:13*

object t 'I treated
e heat to the
ber by said
~temperature.

combi N4 Ll(ﬂ

| mﬂ W h

.“01‘“1&::1 m
Cwheveby

aday
I.”._{{} ﬂ]""‘, q‘hhi tt Lﬂ'h#" hﬂ”’t(“

_chﬂ mber by

uwei iet...e];{m lre ‘7‘1 from &
such heating.

~ for the d rawing or tmnpunw o caun{,nt
ot the shell, it is f:”-Sl_._.-lhI@ co substitute a dia-
phragm mc 1 as the dlclpflldﬁln 257 ot bgs.

'_f)j 3 ;;uim 9 for the diaphragm 25, In order -
Lo mmnm the ﬁm“hrwm 25, the i
phragms ){) and 97 mu&t be ﬁr’-‘-“-t 1emoved,

atter

1e@t1 ms 49 a.ud
. Vhen a hetl ot a (h ;_el emt dlameter 18 to

furnace, the diaphragms

the dmphmﬂ‘m,{

the 'F_ 1 ii-_"im. Co du ring

70

a-

s

2 o1 ;55’:, 26 and 27 and the adapter 44 are

the ﬁm”ﬂeie * 0F the ne wr ‘shell. .

The use of the furnace des crib ca is b»,f no
5

e

ont. as “i‘r'iwiou

ol 0V Means of it F ‘m"me TIMore, we. *‘Vlsh

?

GF "“u*r' nace
hﬂ{.,

i *1t1mn AT ,,e

BBt ’1‘*” 13 C}wlmi:‘(l 18 TR
--;!.;T n g u‘:ﬁ’ wm 1] ]e u:zw iuwwu th{,

and means for Supplv-
gzones for: ned in said cham-
diaphragm, wher
mﬁ“v_ be -m‘umﬂmf‘ﬁl .
LONe. ' -
2. In o db { iemm] ]mmm“
‘avith & pvhnumml
h-rlﬂﬂl

ReHL *he wall of Jﬂﬂ chambex

a1dl ”hamme?* Ly said’ diaphragm,

- *(‘Ha{ mo ﬂhqwbu
eI av b-la_ ,;:fi.iifj,.‘;_}lu:*am

L |

Wl an ipner ﬂ:%f’i?.&,..ﬁ acln a*“‘ o extend eloge

Q1 'rr;hm”*ﬂ hent o the
anid dhmm oM, wheremf a de-

Lf} by similar parts pmpmtmned m:}_.-_

limited to hardening and drawing
other sorts of heau__
tent oty Various ar ticles may be carried

ebya desived
e_ach";

furnace, ﬂ‘+e_

hmtmﬁ-* g
_,-m s"muud o iaphragny emend-___" o
Y .

E(“?‘El ot temper ;s’m‘ e m*w he mmmf |

h_iﬁnm an-outer-edgs
£ snid chamber,

lOO o

combination of a treating (hd?ni"‘{?l o dia-
133 :_.‘Hun £ .L@ufi_zlm 1D mu,._dg trom hu.,; wall
of said {1 aniber snd having an inner edge
'aa.z_-ﬁa,.i;ﬂt @3 :tm d IGSﬂ to the surface of the

and liﬁ‘.iwﬂlr} 1tu ]}m}] {}wjn & :lfLL J{Od Liy E‘"‘xiel}d"
f“‘*“mﬂl H‘ﬂ’ﬂlﬂ the ob M‘i to he uw‘ateh and
means }v- QHPDI}’HLS 11{:1 1{ to tl‘e 7011@8".

shane of the innes surfaces 51 of thege Pro- **wzeu_ i uﬂh LONe, | o o
| guiuma which are ﬂ’”xﬁﬂ i-'“z (m ri !{:. t_hem _m Conon o w differential !wahw e nace, ‘é;.l_i;,va
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~chamber,

e a
-~ separated by p*‘unuoas and a treating cham-
ber having a Toraminous wall sepa,mtmo 1t
from :srud combustion chambers, the combi--

-olumhtv of dia phragms
chamber eaca extendrw inwardly from the
edge of one Or §

avall e

ancl an inner edge spaced longi-
mulmw]]y from sald outer GJM ancl fulapted
to extend close to the surface of the object
to be treated. ' - '

[ =

5. In a difievential heating furnace hav-
plurvaiity of mmbustmn chambers

nation of a ohu ality of diaphragms extend-

mg 1111?&1%1117 froim sald fovammous wall op-

i)f}fwe sa1dl partitions and each hamnﬂ' an

mner edge adanted to extend close to the
surrace of the ob}ect to be treated.
6. In a differential heating furnace mwnm

a tm:&’rmn chambe.l SeDNAT: ted b 7 a- Torami-
Nous W*ﬂl ﬂom combustlon (‘h‘LmOBIS the

combhination of a plurality of pﬂmmoms

separating the combustion chambers and ex-
tending through the iommmous wall, and a
i said treatm{r

o said par titions and having an
1nner edge adapted to extend close to the SuT-

Lace of ihe ovject to be treated.

. In a differential heating furnace hav-

"1110 a central treating chamber, a cylindrical
_- foraminous
_C]..lt' *’ﬂjﬁ"’“
partitions dividing said annular chamber

separating said treating
annular ch%mbel

wall

from an outer

into a plurality of combustion chambers and
extending thrmloh sald feraminous wall,

edees on the inner edges of sald Dfirtmons
. ex““em:mn mto the ertmﬁ chamber, and a
plurality “of annular dmmhl'twms each hav-
ing at its periphery a flange ﬂcmpued to be
seated upon one of sald lecoes and its in-
“mner edge being

acapted fo e‘atend closely

he treatbed.

aronnd the ob“*ee to |
heating iuﬂmce the

8, In = fhﬁﬂreﬂtm

combination with a treatino chamber and a

plurality of combustion chqmberﬁ;j s, foram-
imous wall separating s

hers dnphmam in the treating cham-

bher exfond ne: qu*‘*d from the fommmouq

O e
]

wall ODpos:ttn saidd partition and having its

inner ecdge acmﬂfed to extend close to the
surtace of the ol'n act to be treated at a dis-

of treatment of tno obiect differ in position
{1*1{! extant trom & o combustion chambers.
9. In a  dif ?ﬂmntml heating furnace the
combination with a central tv ﬂfifmcr cqub
anc an outer annular elwmbﬂr 2) :01“‘11“}11111011?
PT}{LE fltl?f‘ 123 "(:I
3 1)“?"’51@011 dividinge gaid

“

sa1ct onuter che vnl...m :

_oui(” chamber mnto a plurnbw of combustion

chambers, of a2 removable annular dia-
phragm in the treating chamber formed to

engage the fnmmmouq wall thercof oppo-

site h;;‘s,lﬂ partition and to surround the ob-
ject to he treated at 3) chst&nce {Tom smd

partition.

_efwh having a

aatcl frea‘rlnn cham-
ber from said C{}mbmtmn chambers, and a
par t1'i:1m1 separating said combustion cham-

_- Dhl‘ﬂﬂm hfwmﬂ

reating chamber from

g S l 1,440,546

10, ln a dlﬂemntlal heatmﬂ luumce tho
combination with o tr eat 1110* Lllamber ‘md a

plurality of combustion cha,mbex , a forami-
nous wall separating said tleatmn chamber

from said combustion chambers, and 8’ par-
tition separating said combusticn chambers,

of a 1emomble diaphragm in the treating

chamber hafvmg an outer edge adapted to
engage the foraminous wall oppoezte
e Itltmn and an inner edge adapted to ex-

‘tend close to the surface of the object to be
treated at a distance from' said wvartition
- $o that the zones of treatment of the obiect
differ in position and extent fmm the com-
bustion chambers. |
S 11 In g dlfferentlal heatmﬂ furna,ce the
combllntlon with ‘a central tremtmo* cha,m—-
.'ber and an outer annular chamber, a fomml-
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nous wall separating said trefttmg chamber

from said outer chamber and a partltlon di-

“viding said outer chamber into a plurality

of combustlon chambers of & lemovable 9,71 -

‘nular ‘diaphragm in ‘the treating chamber

having a substantlally cylindrical portion

| sp*'wed inwardly from the wall of the treat-
ing chamber and spaced outwardly from
_, l*le surface of the object to be treated, an

external eng aging edge at one end of said

| waﬂ adapted to engage the wall of the treat-

1ng chamber 0pp031te said partition, and an

1th to be treated.
2. In a cufferentml heatmcr furnace hav-

ing a Dlumhtv of combustion chamberq SeD-

S&ld combustmn chambers, the combination
of ‘a plurality of removmble diaphragms
outer edge adapted to en-
oage said fommmom wall
edge - adapted to extend close to the surface
of the object to be treated, and means for

and an inner

85
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95
infernal edge at the other end of said cylin-
drical PO”“thH adapted to surround the ob..

100
arated by partitions and a treating chamber
having a foraminous wall separa,tmﬂ it from

pOSltl(}IllIlO said dla,phrwms in Lhe treating

chambers “With their outer edges in alwn-

ment with said partitions.

13. In 1a c11f erential he%tmo furnace Q

treating chqmber of uniform Cross- sectlon
spaced ledﬂ*es in said chamber, oné of said
ledges belnc-' 111terrm:)ted a zoning dia-
an mterrupted ex:ternql
Llanoe adapted o pass through said inter-
rur}ted ledge and to engage the other ledoe

“and another ZONING dlaphmﬂm having an

external flange ‘Lda:pted to engage s'ud 1n-
terrupted ledge so that both said dia-
phragms may be removed from the chamber.

14. A zoning diaphragm for use 1n a dif-

ferential he‘mtmg furnace, comprising an an-
nular body of heat resmtm“‘ material having

its inner periphery Iormed Floselv to sur-
round the object to be treated in the furnace,

having its outer pemphery of & form cor—

respondmp' to the cross-sectional form of
__the treating chamber of the fuﬂrnape and
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prowded at 1ts ]:)el.*'lpheryr Wlth means for_tl'
~supporting it m the treetmfr chamber ot the-
furnace. - S . :

. ..:1.5.

o 1,446546

15. A zeimw dmphraorm fer.use n a dlfﬂ

ferential hefmtlng fumaee comprising a per-
- forated metal frame and reiraetory 1115111et~_
~ ing material forming a coating on each side
of sard frame a,nd ettendmg around the
- edges theleei and. th1 ouﬂ'h the periomtmns‘_.
thereof. § _ TR
- 16. In a dlffelentlal }1{»3:-3,1:111'{1'~ furnace hav-
- ing a treating chamber, the eombmatwn of
.a plumhty e]L ennular dlaphracrms arranged
- in spaced positions in said chamber and each
adapted closely to surround the object to be
~ treated, and engaging means in the cham-
ber adapted to engage a surface of the ob-
- jJect and to determine its p081t1011 Wlth re-
. spect to said diaphragms.
20
- having a treating chamber and a liquid re-
' ceptaele at the bottom thereof, an adapter
removably seated in said receptacle havmn"i_-
.- - spaced projections located below the level of
- 23

17. In a dlﬂerentla,l heat trefz,tmg fumace

the 11qu1d in said receptacle adapted. to en-

- gage the object to be treated and to deter— .
~ mine the extent to which said ob]ect 1S 1n-

“serted in the receptacle while permitting a
free elreulatlon of the hquld in S&ld reeep-—..j

t‘LCIG abeut the perhon of Lhe eb]eet sub_
_ 'merﬁ'ed in the liquid.

30

18 In a differential he%t tr thmO* hlrﬂece |

having a treating chamber and a hquld Te-
‘ceptacle at the bottom thereof, an adapter
in said receptacle having spaced internal pro- 35

]ecuene formed to engage the ogival portion

of & shell ingerted in the tre%mo chamber

‘and to determine the extent to which said
~ shell is inserted in said receptacle while per-.
mitbing a free enelﬂetlon of the liquid in

-S”{ld reeept acle about _
furnace hwvme a treating cnem—_

.ber the combination 01 an annular dia-
.phmgm at the top of said chamber contain-
ing a central opening to permit the insertion
of a shell in the ehember

-the nose of the shell.
19. In a

and a

divided
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cover plate seated upon said dmenreom and

“covering the opening H’lerem to prevent sub-
'stantlellv the escape Oj_ hem frem the tleet-r.
ing chember o PR

In uestlmeny Whereef we 1fwe hereunto':;',
set our hands in the presence of two sub-
‘scribing witnesses.

FREDERICXK C. LAVGTNBERG
JOHN F. TETTERLY .

WVltneeses

JOHN C SOLBERG
R H WEBBDR
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