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- some IBVIVIfyll]G‘ kilns, permlts the light

,such as fine bone-blael{ or fullers’ ear th |
‘to pass out at the joints into the ﬂleplaee,-

4.0

UNITED STATES

Patent 'OFHCEa

BERNHARDT EBA, OI‘ WARREN PENNSYLVANIA '

BONE BLACK KILN

SPECIFICATION formmg pa,rt of Letters Patent No, 612 319, da,ted Oeteber 11 1898

_, Appllcatmn filed March %26, 1898

Serml No. 675, 293 (Ne medel)

To all whom it QAT CONCETTL:

Be it known that I, BERNHARDT EBA aeciti-

zen of the United Stetes residing at Warren

1n the county of Warren and Sta,te of Penn-

sylvania, have invented new and useful Im-
provements 1in K1lns f01 Rewwfymﬂ' Bone-

lowing is a specification. |
This invention relates more par Lleulmly to

that class of apparatus or:kilns for calcining

or revivifying bone-black wherein the re-
torts supplied with the bone-black from a
feed-hopper are in communication at their

lower ends with perpendicular cooler-cylin-
ders, which cool the bone-black sufﬁelently_
1o enable it to be safely dlseharﬂ'ed in eon-

tact with the atmosphere. |
The invention has for its obJeet to prowde

a new and improved construction of flues in

the brickwork of the kiln, whereby the prod-
ucts of combustion are compelled to pursue

‘a clircuitous course around the gangs of re-
torts to avoid the flow of products of com- -
bustion in a more or less direct course to the

chimney or stack, to more effectually utilize

the eseaping ploduets of combustion, and to
~uniformly heat the retortsand mamtam them

at the desired high temperature. |
The invention also has for its object to pro-

vide the upper ends of the retorts with new
and improved means whereby they are ren-

dered susceptible of contracting and expand-

ing to any extent they are ha,ble to contract
or expend without danger of breaking, dam-

aging, or opening the ;|01nts at the top of the
retorts, which, if it occurs, as is the case in

stuff

which is very objectionable.

The invention also has forits ob] ect to pro-

- vide novel means for carrying to the base of

~ the kiln any
~ the upper ends of the retorts,where they (3011-'

45

fine stuff that may blow out at

nect with the feed-hopper.

Theinvention alsohas for 1ts eb,]eet to pro—--
vide new and improved means for withdraw-

- Ing in measured or regulated quantities cal-

emed or revivified bone black or fullers’earth

from the lower ends of the cooler- eylmdersg‘

which communicate with the retorts.

- The invention also has for its object to pro-

expansion-joints for the end retorts.

| vide a new and improved connection between

the uppeér ends of the cooler-cylinders and

comparatively small receiver-hoppers, into
which the calcined or revivified bone-black
or fullels earth passes flOl]l the retmte

epened by an attendant for the purpose of

55

looking upward from a point below the fire-

place whe_le the coolers are located to in-
‘spect and ascertain the condition of the re-
torts whenever mspeetmn is tl101wht to be
‘advisable or is desired. -

To accomplish all these ohJeets my inven-

| tmn involvesthe features of construction, the
combination or arrangement of parts, and the

principles of eperetwn hereinafter deseubed
and claimed, reference being made to the ac-
companying dmwmﬂ'e, in which—

- Figure 1 is a central perspective view of
my 1mpr0ved apparatus or kiln for revwffy-

‘ing bone-black or fullers’ earth. Fig. 2 is a

eentml vertical sectional view lookmn' in a

‘direction from the rear toward the flent of

the kiln. Fi ig, 3is a central vertical sectional

view taken on the line 3 3, K'ig. 2, looking to-

ward the left-hand side ef the lattel ﬁe'me
Fig. 4 is a ve1tleal sectional view tal{en on
the line 4 4, Fig. 2, looking toward the left-
hand side ef the lattel figure. Fig.5isade-

‘tail sectional view of the upper end portion

of the kiln to clearly show the expansion-
joints at the upper ends of the retorts and
the construction of the upper fixed sections

of the expansion-joints for the end retorts.

Fig. 6 is a detail plan view of one of the lower
pl&tes which carry the upper sections of the
Fig. 7

70
75

30

9o

is a~-detail top plan view of the top pla,te di-

rectly over the retorts and whiéh supports
the pendent tubes that connect the tubular
limbs of the feed- hOpper with the interior of
the retorts.

the end retorts. Fig. 9 is a perspective view
of the channeled b:-;u or plate which serves
to connect together the upper fixed sections
of the expansion-joints which are intermedi-
ate the expansion-joints of the end retorts.

Fig. 10 1s a detail vertical sectional view in a
pla,ne at nn"ht an rrles to the plene of SGGtIOH

Fig. 8 is a detail perspective
view of one of the upper fixed sections of the
| expansion-joints of the retorts intermediate

95

160
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Fig. 5, to 11101.6-(.316631157 illustrate the e.xpagli— T
and the connection

S101-] OlnLS of the retorts

- therewith of the tubular deliver y-limbsof the

feed- hopper Fig. 11 is a broken vertical
sectional view showmn* the manner of con-
necting the cooler-cy lmdels with the small

-1e(,eivinn'-hoppels at the lower ends of the

‘10

~ the retorts and the movable device which en--
ables an attendant to mL:peet the 1et01t%'

20

retorts and with the delivery-spouts which
discharge the revivified bone- black or fullers’
earth mto the measuring-boxes. Fig. 12

oted gates which control the withdrawal of the

bone black or fullers’ earth from the cooler-
| uyhnders
“view of one of_--th'e 1*eceiving-hoppers at the
lower end of the retorts, and FKig. 14 is a de-|
tall sectional view showing portions of two

Fig. 13 is. a detail perspective

of the receiving-hoppers at the lower ends of

| :Whenever desired.

...................................

In order to enable those skilled in the art
to make and use myinvention, I will now pro--

ceed to describe the same in detall 1eferr1nﬂ'

to the drawings, wherein the numeral 1 in-

dicate pillars of buckwmk or any other ma-

--terial-suitable-for-the purpose-of-a- strong-|-
and substantial foundation for the vauous

parts composing the improved kiln.

‘Thefurnacestructure pr oper, of brickwor k .

surmounts the pﬂ]aIS and 1s indicated by the
numeral 2, and in the latter are inserted
strong and substantial metal plates 3, having
progectlons embedded in the brickwork &nd

serving at their inner edyges to sustain com-

| pamtwely small 1eee1vm¢—hoppe;s 4, with

- which the lower ends of the gangs of. metal-.

~lic retorts 5 connect, as will Thereinafter ap-

40

pear. The retorts stand perpendicular and

are approximately oval-shaped in. cross-sec-
tion, as this form or shape I have found to

give the best results. There are two gangs

| of retorts, located, respectively, at 0pp051te

'_-.5.0

- 55

- tionrise from the fireplace between the gangs |

60

sides of the ﬁreplace 6, each gang comprising

any desired number of 1et0rts although I

have illustrated and prefer seven retmts in
each gang. _ |
ranged in &4 row running from front to rear

of the kiln, and the fireplace is located in

proper relatlon to the lower ends of the re-
torts, between the two gangs thereof, as best
seen in Fig. 2. " The ﬁ1eplace comprises a

metallic Ja,cket 7,lined with fire-brick 8, and.
- beneath the D"late is arranged an ash- eham-— |
ber 9, hawnﬂ' an inclined bottom wall 10, pro-

V1ded at its outel end with a suitable door

The fuel 1s Supphed to the grate by a
sultable door 13. The products of combus-

of retorts, and in transit to the escape-flue,

which in practlee connects with a chimney 0r3 |

~ smoke-stack,are caused to pursnea circuitous

course by reason of the presence of a divid-

ing-partition 15, disposed horizontally be-
| tween the 1ower portions 16 and the upper

portions 17 of the flues in the brickwork 2 of
the furnace structure.

isa
detail plan view to clear] ly illustrate the piv-

boxing25;-oppesite-the-same. |
of combustion passing through the hollow

and 29, Fig.

The retorts of each gang arear- |

ik

tions 16 Communi'c:ateiwitll the upper

ue por-
tions 17 by breaks or openings 18 in the par-
tition 15, these breaks or openings being at
'opposwe sides of a vertical partition 19, Flb

The construction of the upper and 10W61 o

-ﬂue portions and the partitions is such that -
the products of combustion are first caused

| to travel horizontally entirely around the
| furnace structure through the lower flue por-
16, and thence ascend through the
| breaks or openings 18 of the partition 15into

tions

the upper flue portions 17, in which they
travel in a different dir eetmn from that first

for a short distance to a horizontal flue "1
common to both vertical flues 20 and 202, a—nd

-extending through the brickwork between

the two gangs of 1et0rts as best seen in Kig.
"The fl

75,

3o

pursued entirely around the furnace struc-
‘ture to the escape-flues 20 and 207, separated _
by a vertieal partition 20°, Fig. 2, ‘and rising

ue ._fl opens at one end into an ex- |

terlor flue 22, which delivers the products of -

combustion 1I1t0 a hollow boxing 23, Fig. 1,

hollow boxing 23, and to a similar hollow

_ 9o
extending downwardly from a main feed or
‘supply hopper 24, which is common to the

05

boxing 23 enter a flue-pipe 26, which connects
the boxing 23 with the boxing 25, and from

{ the latter a delivery or discharge ﬂue pipeor
tube 27 extends and is desw‘ned tocommuni- - -
100

cate with the usual -chimuey or smoke-stack.
The products of combustion enter the lower
flue portions 16 through opposite openings 28
2, 1n the base of the furnace

structure 2, a p01 tion passing in one direction

and a portion passing in the opposite direc-
tion around and through the furnace strue-
ture, as indicated by the arrows in the ﬂue
portion 16, Kig. 1. In the same manner a
portion of the ploducts of combustion flows
in one direction and the remainder in the
opp051te direction in the upper flue pm tion
17, as indicated by the arrows, Fig.

II10

By '

thls means the products of combubtmn are

divided into two parts, which travel twice

in opposite directions entirely around and

through the furnace structure 2 and highly

1':;[_5' .

heat the brickwork for the purpose of util-

izing the escaping products of combustion,
securing the effectual heating of the 1et01ts

and mamta,mmﬂ‘ them at the desired hwh

temperature, whu,h avoids the loss of heat

incident to the flow of products of combus-
tion in a more or less direct pathway through

the flue or flues in the furnace Stluctme to
the chimney or stack.

The two vertical flues 20 and 20 are pro-
vided with dampers 30 and 31, by which

the passage of the products of combustion

regulated for the purpose of regulating the
heatlnn' of the two gangs of retorts.

stanee 1t 18 posmble 130 more or less raise or

through either or both flues can be nicely
130
For i in- .

| | lower the temperature of either gang of re- :
T'he lower- flue por-.

torts by GOI]tl olling the ﬂow of Dl"oduets of

o
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combustion thr ough the p1 Opel vertical ﬂue,
which is effected by more or less opening or

closing the damper of such flue, as will be ob-

vious WJ_thout further explana,tlon |
As before stated, the metallic retorts are

approximately ova,l-shaped in cross-section,

and each one at its lower extremity is STT-

rounded by an apprommately oval-shaped
- collar or flange 32, rising from a rectangular

horizontal plate 33 (best seen in Fig. 13) on

the top portion of each small 1ecewmu’—h0p- ;

per 4. - T'he horizontal plate 33 at the top of

each-hopper 4 is supported throngh the me-

dium of the metallic jacket 7 of the fireplace .
‘and the inner edges of the metallic plates 3,

secured in the base of the brickwork or fur-
nace structure 2, as best seen in Fig. 2. The
upper end portion of each retort is formed
with what I will term the ““lower” section of
an expansion-joint, comprising inner and
outer perpendicular flanges 34 and 35, sepa-

. rated from each other to prov1de an mterven-

~1Ing space 36 and of different height, the in-

30

35

- ning throun‘h the furnace structure 2 and

40

55

60

ner :ia,nﬂ*e 34 being of less hew‘ht than the
outer flange 35. The fixed upper section of
each expanswn-;jomt is in the form of a ree-

tangular box 37, Fig. 9, having its lower ex-
.’rrelmty brought toa kmfe edﬂ‘e asat 38.-

knife-edged box fits into the space 36 between
the ﬂ&nﬂ'es 34 and 35. The fixed sections of
the expansion-boxes for the end retorts of
each gang are each formed integral with or

otherwise provided on a lower plate 39, Figs.

9 and 6, having a pendent tubular extension
40 extendmn' mto an inclined chute 41, run-

Lhence descendmn vertically, as at 42,
through the pllla,ls 1 for the purpose of car-
rying off and depositing at the base of the
kiln any bone-black or fullers’ earth that
may be blown out at the upper ends of the
retorts into a chamber 43, disposed above the
retorts and formed by the lower plate 39 and
an upper plate 44, superimposed upon the
lower plate throuﬂ“h the medium of a flanged
portion 45.
perpendicular chutes 41 42 are each controlled
through the medium of a suitable opening
and closmfr door 46, through which the de-

‘posits in the chutes may be WlthdI&WH from

time to time.
Thelower plates 39, whleh as befmestated

are located in relatlon to the end retorts, are

each provided with a channeled ﬂanﬂ*e 47,

whereby the plates may be locked mth cuml—-
lar channeled flanges 48 on the adjacent in-

termediate boxes 37 through the medium of
channeled bars or plates 49.
Iig. 9.) The channeled flanges 47 and 48

and channeled bars or plates 49 enable all
the fixed upper sections of the expansion-

boxes to be rigidly connected together, the

fixed sections of the ezpansmn—boxes Whleh_
codperate with the end retorts, being fir mly-
held by the lower plate 39, which is pl&nted |
upon and securely fastened to the top portion

~of the br 1ckw01k of the fur nace structure 2.

the kiln where the retorts connect therewith
‘thereby preventing fine bone-black or fullers’

‘the said spaces.
upper end of each retort are ma,de of ‘less

The |

7, and likewise the
The 10wer delivery ends of the |

{Best seen in.

upper. ends of the retorts..
| 54 in the boxings 25 and 25 are heated by di--

’ The sepaa a,Led ﬂ&nﬂ'es J:L :zmd 35 and Lhe pend-
~ent boxes 97, mth ‘their knife - edged lower

exfremities,- constltute expansion - boxes at

-the upper ends of the retorts, which render
‘the latter susceptible of contractmﬂ* Or eX-
‘panding without any danger -Wha;tever of

breaking or opening the joints at the top of

earth- blowing out into the fireplace or the
combustion-chamber thereof, In the use of

‘the kiln fine bone-black or fullers’ earth will_
‘pass into the spaces 36;
‘terfere with the esp&nsmn of the retorts, in
that the knife-edged lower extremities of the_
fixed sections of the expansion - boxes will
readily penetrate and pass down into what-

ever fine material may have accumulated in
The 1nner flanges 34 at the

height than the outer flanges 35, so that any

-ﬁne bone-black or fullers ealth will more

readily pass over the shortest flange, and

tort, rather than flow up over the highest
ﬂ&nn‘e into the fireplace or the eombushon-

chambel thereof.
The bone-black or fullers’ earth to be cal-

cined and revivified is supplied to the main

hopper 24, from which the hollow boxings 23
and 25 e;xtend - "The lower edfres of each one

of these boxmﬂ's is engaged mth a collar or.
100

flange 50, rising f10m the upper. plate 44.
This, upper plate is also constructed near its

opposite .edges with rows of upwardly-pro-
Jecting HiPPIGS or tubular extensions 51, over
which are flanged, as at 52, the upper ex-

tremities of perpendicular feed - tubes 53.

These feed-tubes are arranged in two gangs
similar to the gang of retor ts, and the tubes
of one gang proj ect down into the upper ends

of one gang of reforts, as best seen in Fig. 5.
The mpples or tubular extensions 51 are ap-
proximately oval-shaped, as best seen in Fig.
flanged upper ettreml- --

but this will not in-

80

9o

consequently drop into the interior of the re- -

93

105

110

ties of the feed-tubes 53 will be approxi-

mately oval-shaped when connected to the

nipples, as before stated. The feed -tubes

are fixed in position, but the flanges 34 on
the upper ends of the retorts may slide more

115

or less upon the feed-tubes, as is essential to

enable the retorts to contr ach or expand, as
wﬂl be obvious.

The gangs of feed tubes 93 are plaeed in.

120

commumca,tlon with the feed or supply hop-

per 24 through the medium of vertical feed-
‘tubes 54, e*a:tendmw through the hollow box-
125
shdes 55, by which communication between
the tubes 54 and the hopper is controlled.

ings 23 and provided at their upper ends with

There is one gang of feed-tubes 54 in the
boxing 23 and anothel gang in the boxing

The two oangs of tubes 54 conuect, 1espec-
tively, with the upper ends of the feed tubes
53, which, as before stated, extend into the

_The feed-tubes.

.................................................

130




rect contact with the pr oducts of cdmbus.tlon

- passing through these boxings, as before ex-

| .the feed or supply hopper 24 tends to hold

‘down the plates 39 and 44 upon the upper
end of the brickwork or furnace structure 2
and materlally aids in preventing breaking
Or opening of the joints at the upper end of

10

plained, and eonsequently the tempembule:

of the bone-black or the fullers’ earth is con-
siderably raised before the material ente1s
the retorts.

The weight of the mass of bone black in

'the retorts.

____________ 20

walls, and each of the latter is formed with
two sepalated orl _
two pendent tubular limbs 56, each havmn*

ices communicating with

at its lower extremity a lateral ﬂa,n-ge: 57, con-
structed with a knife-edge 53.-

separated cooler-cylinders 59 of compara-

tively small diameter, and the knife-edges of

edges are advisable in that they more effectu-
| allv prevent fine stuff passing the joints be-
The lat-
eral flanges 57 are preferably at one side only
of the linbs to facilitate placing the cooler-cyl-

| ;30

the lateral flanges 57 be:-,u against the 1nLer—
nal surfaces. of the cvhnders

tween the limbs and the cylinders.

inders in position and removing the same by

inclining them asindicated by the dotted lines |

in Flﬂ* 11 The several retorts of each gang

- are each provided with an mdividual hOppel

.';;'.35

- 40

4, and each of said hoppers communicates by

the two separate limbs 56 with two independ-
- ent cooler - eylinders. 59.
the cooler- cyhnders for each gang of retorts |
are fitted into circular seats in a horizontal |

supportmn*-pl&te 60, having pairs of orifices

61 for commumoa’cmw with pairs of delivery-
spouts 62, through WhIC]l the cooled bone-
black or fullers’ earth can be delivered into a |
measuring - box 63, one of which is common

~to all the cooler cylmders for one gang of re-

The withdrawal of the materla,l from

the cooler-cylinders is controlled through the

torts.

~ medium of a plurality of gates, each of Whlch

comprises a plate 64, from which two spouts
62 are suspended. The plate bears against
offsets 65 of the plate 60 to reduce fI‘ICtIODcﬂ -.

a0

plates 64 are also each provided with a hori-
zontally-projecting lever-arm 66,and between |
the two spouts 62 each plate 64 is pivoted to
the supporting-plate 60 through the medium
of a pivot-Dbolt 68, passing through the two

55

19,

6o

contact between the gates and the plate. The

plates 60 and 64, as best seen in Fw‘s 11 and

. rection the spouts are thrown out of coinci-

- dence with the orifices 61 and the latter are
closed Dby solid parts of the plate 64. The

"

The lower ends of

The spouts 62 of each plate 64 can be
made to register with the orifices 61 by mov-

- ing the 1ever-arms66 in one direction, while
~ if the lever-arms be moved in the opposite di-

6.12,3;19 o

~Thelimbs 56|
of each hopper 4 enter the upper ends of two |

“When the rod 69 is moved in one direction, |
‘the gates are shifted to cause solid parts of .
‘the plates 64 to close the orifices 61, and when

can be moved back a*nd forth by an attend-
‘ant to simultaneously swing all the gates, and

thereby open or close a,ll the orifices 61.

the rod is moved in the opposite dlrecbmn the ' o
spouts 62 of the gates are made to register

with the orifices 61 and the cooled bone- blaek:

75

or fullers’ earth WIH descend from the cooler-
cylinders through the spouts 62 into the meas-

uring-boxes 63.

matemal and consequently it is possible to

-These measuring-boxes are
| deswned to contain definite quantltles of the

The comparatwely sma,ll hoppers 4 taper -
and diminish in size toward their bottom

8o

withdraw measured quantities of the mate-

‘rial whenever necessary, as the lower ends of
the measuring-boxes are each provided with -
‘suitable valves as at 70, Figs. 4 and 11, for

discharging the material from the box. Thei -
valves 70 may-be of-any construction suitable . .. -

for the purpose in hand—for instance, as dis-

closed 1n Letters Patent No 557 496 1ssued

to me March 31, 1896.

The knife- |

The two cooler- cylmders foreachr etcn.t are

9o
important and desirable in that the mass of

‘bone-black or fullers’ earth delivered from

each retort is divided into two parts and made |
to descend through two cylinders of compar-
atively small dlameter In consequence of

95

which the material is more effectually and -
rapidly cooled than when delivered into a
single cooler eylmdel of eompamtlvely large

diameter.
The passaﬂ‘e of matel ial from each hoppeL

the medmm of a Shde 56%,
11 and 13.)

100
4 through its limbs 56 is controlled through
(Best seen 111I‘10‘s .

During the OpBI&tIOIl of a kiln for reV1V1fy- .

inﬂr bone-black 1t is desirable at certain times

'105'-

| _tio.insp_ejct the condition of the hot end retorts,
and to enable this to be accomplished by an

a pwot pin on Whlch is mounted a swinging
arm 72, provided at one end with a flat plaﬁoe |
73, designed to cover and uncover peep-holes
formed by openings, as at 74, in the adjacent

attendant from a point below the retorts I

provide the simple means which I will now :

describe in detail. The adjacent sides of the

110
hoppers 4, which connect with the end re-

torts, are provided with lateral pivot-bearings

71, Figs. 13 and 14, which receive and Suppmt

11.5'3'

edges of the plates 33 of two end hoppers 4. o

the peep-hole.

The arm 72 extends downward below its pivot =~
and overbalances the plate 73, so that the lat- 120
ter is normally held up a,ﬂ'amqt the adjacent
| edges of the plates 33 of two hoppers to close -

If the arm 72 be swung up- o

ward, the pePp-hole cover- plate 73 WIH be

swuno* downward, thereby opening the peep-

1o B
hole, so that an attendant standing between =
the pillars 1 may look upward into the space -

between the end retorts and thus. mspeet the

eondition thereof.
The measurmfr-bozes 63 may d1soha1 oe the |

cooled material into any suitable r eceptaele

130

“lever-arms are connected by a rod 69, thh | such as a car; but prefel&bly they dlsch arge -
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st

~into a eomeal vessel 73, smtabl} suppmted 1.of p051t10n for gmnuw: aeces& to the spouts 62,

by flanges extending from the pillar on which

the furnace str uctme 1s mounted.

In the operation of the kiln gases rise from
the bone-black as it descends 111130 the retorts,
and by my construction of parts these gases

- rise outside the feed-tubes 53 into the cham-

IO

ber created by the upper and lower plates 39

and 44, down the tubular extension 40, and
around the latter into the fireplace, where
the gases are consumed as fuel. The course
of the gases is indicated by arrows in Fig. 5,

~and by reference to Fig. 10 it will be seen

- 20

25

30

35

40

90

55

6o

that owing to the oval sha,pe of the retorts

opposite sides of the 'said-..feed-tubes to pur-
sue the course above set forth.,

It is preferable to provide dampers, as at.
76, Fig. 1, for the purpose of affording a vent

In case of dead air in the corners of the re-

tort-chambers, which dead air would tend to
prevent the retorts being pr opeﬂy hea,ted at
such points.

The retorts, the upper sections of the ex-

 pansion- ]omts, the comparatively small cyl-

inders, and the measuring-boxes may all be
of cast metal or be otherwise constructed of

any metal suitable for the purpose in hand.
The feed-tubes may be drawn or otherwise

formed, and the coolers are preferably com-
posed of thin sheet-metal cylinders.
By my invention it is possible to conven-

-1en131y regulate the heating of either gang of
retorts, the heating effect of the products of

combustion is utilized, the retorts are sub-
jected to a more intense heat and can be main-

tained at the desired high temperature, the
retorts can contract or: expand without lia- { fl

bility of breaking or opening the joints at the

top of the retorts, the heating of the end re-

torts of the gangs.can be regulated, the gases

rising from the bone entering the retorts are |

delivered intothe combustion-chamber where

theyare consumed, the material passing from

each retortisdivided and introduced into two

“coolers of comparatively small diameter for

the purpose of more effectually and rapidly
cooling the material, the withdrawal of the
cooled ‘material from each pair of cooler-eyl-

inders is facilitated, the coolers can be readily |
-removed and -replaced-, the fine stufi blowing

out of the top of the retorts into the chamber

43 is carried off by a chute to the base of the
kiln, and, finally, the condition of the retorts

can be eonvemenﬂy observed by an attend-

ant looking upward from a point below the |
| the lower

retort.

By reference 1o I‘1t_., 4. 113 will be obsewed._

thatthemeasuring-box63isprovidedatitsend

-with flanges whleh rest upon metal plates 63
set In the pillars 1, and,; as shown in Fig. 11,

the mea,sulmn'-box: is prowded at one “side

with a Sthloll 64>, designed to be removed so
that the measuunw-box can then be slid out

as will be obvious.

Having thus desenbed my inv GIlthII what

I claim is—.

1. A kiln, conmstmn* of interior ogangs of

retorts, and a fuumce structure suuoundmﬂ'

the 1et01ts and provided in its walls with up-
per and lower horizontal flue-sections each
extending entirely around said structure, a

_houzontally arranged partition sepalatmﬂ‘
sald flue - sections and extending partially
around the structure, a vertical pa,ltmon ar-
ranged transversely in said flue-sections be-
‘tween the ends of the horizontal partition,
and the cyhnduea,l form of the feed-tubes 53 |
- there is ample space for the gases to rise at

opposite orifices for delivering the produects
of combustion from the fire to the lower flue-
section, separated vertically-arranged flues

discharge-flue leading over the retorts from
said vertical flues, substantially as described.
- 2. A Kkiln, conmstmﬂ' of gangs of retorts, an
elevated feed- -hopper, ha,vmﬂ* 0pp081te hollow
boxings, feed-tubes eonnectmﬂ' the feed-hop-
per Wlth the retorts and passing vertically
through the hollow boxings, a furnace struc-
ture sumoundmw the Smd Tetorts and pro-
vided in its Walls with upper and lower flue-

sections, a houzontally arranged partition

having breaks or openings separ &ted by a ver-

tlca,lly arranged partition and placing the up--

per and lower flue-sections in communication

~at two points, opposite orifices for delivering
the products of combustion from the fire to |
the lower flue-section, separate vertical flues

having independent dampels a horizontal

70

75

30

-leadlnﬂ' from the lower flue-sections and hav-
ing mdependent dampers, and a horizontal

Q0

100

flue leadmﬂ' from the vertical flues over the

| retm s, a ﬂue-plpe connecting the horizontal

e with one of said hollow bounfrs, a flue-
pipe placing the two boxings in communica-
tion with each other, and an escape flue-

pipe for connecting one of the hollow boxings

with a chlmney or stach, substantlally as de-
scribed.

3. The combmatwn *mth r etorts, a,nd means

for supplying material to be revivified there-
into, of a furnace structure surrounding the

retorts and provided in its walls with upper
flue-sections, a hor 1zontally ar-

and lower
ranged partition havmﬂ' breaks or openings

at one side of the structure, a vertical parti-

105

I1IO

I15

tion breaking the continuity of the upperand

lower flue- sectwns and separating said breaks

or openings, opposile orifices f01 delivering
the products of combustion from the fire 60
the lower flue-section, the products of com-

120

bustion flowing in opp031te directions around

thence thr ough the

ue-section,

breaks or openings to the upper __ﬂue-sectlon
and in opposite directions therein, separated
vertical flues leading from the upper fiue-
| section and p10V1ded with independent con-
trollable dampers, a flue leading from said
lues over the retorts, hollow boxings
ue and flue-pipes 'fOI‘*COIlI__IGCt-

vertical
inclosing said 1]

125

130
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ing with a ehunney or smoke stmk substfm-
tmlly as deseribed. |

4. A kiln, provided with retor tc_-: eaeh hav-
Ing at its uppel end an expansion-joint, con-
| SISTJII]C" of inner and outer flanges of different
'helﬂ‘ht on the retort, and a
ing the space between said flanges, and pro-
, vided with a knife- edﬂ'ad extlemwy substan- |
. tlally as described.

1xed box enter-

ture, of a bone-black kiln, of retorts,

1001{1110* all the boxes ton*ethm substantmlly

- as desel ibed.

20

. fixed boxes, and the upper plate supported |
above said lowel plate to provide an inter-.

6. The eombln&tlon with the fm nace strue-
ture of abone-black kiln, of plates at the top

thereof, the lower plates planted upon the |

furnace structure and provided with pendent

vening chamber, and an escape-chute com-
mumcatmﬂ Wlbh said chamber for carrying
to the base of the kiln- any light material

“blown into said chamber, and mtorts having

20

their upper ends movable vertically upon the

boxes of said lower plates substcmtia,lly as

described.
7. The eomblna,tlon

- of afurnace structure eoutammg gangs of re-

__..3.5

~ torts and chutes extending from its top to its
~ base portion, plateb at the top of the furnace

structure, the lower plates having tubular ex-

 tensions to communicate with the said chutes,
~and provided with pendent boxes, and the
. upperplatesupported above said lower plates

to provide an intervening chamber in com-

munication with the. tubulal extensions, and
retorts having their upper ends provided Wlth |
inner and outel flanges between which Sdld'

| boxes extend, subbtantmllv as described.

' ﬂanneb, and a box inserted between said
flanges and upon which the latter can move,
sald box having a knife-edge formed upon its

50

- 8. A retort for a Iciln, havmw an e*{pamlon—f

joint at its upper end, consmtmf}* of inner and
~outer flanges of different hewht and hav-

ing an annulm ‘space or recess between said

lower end, substantlally as described.

_ 9. A retort for a kiln, having an expanswn{

- Jointatone end, consmtmﬁ' of inner and outer |
flanges of differ ent hewht separated by an in-

33

tervening space, and a ﬁ:xed box inserted into

said space and provided with a knife-edged

lower extremity, substantially as descmbud
10. The combination with the retorts of

| 'bone blaek kiln, of a 110ppe1 eonnected with

with a duplex dehvel} -limb for (11V1d1110* the
material delivered from each r etmt & coolel

consisting of a duplex cylinder the parts of
~which are mounted upon the parts of the said |
duplex delivery-limb, a measuring-box for

fixed
boxes provided with ehanneled ﬂ&nﬂ'es and

on which the upper ends of the 1et0rts can |
move vertically, and channeled bars or plates
~engaging said channeled flanges and inter-

in a bone- black kdn 'ﬁ

cooler-eylinder, and a swinging gate arranged
Jintermediate the duplex cooler and the meas-
‘uring-box and provided with duplexopenings

adapted toregister with the lower ends of the
duplex eoolel said gate being centrally piv-
oted between the lower ends of said duplex
cooler to control the withdrawal of the mate-
rial from both parts of each coolel Sllbsta11-

| - | tlally as described.
5. The combination with ‘rhe fuarnace strue-

75

11. A retort for a bone black kiln, hamnﬂ‘ o

at its lower end a hopper provided with two

cooler,

deliver y—hmbs a gate provided with a pair of

-connected dehvery spouts movable into and
| out of coincidence with the lower ends of the
two parts of ‘the cooler-cylinder, and means

for moving said gate and spouts to control

‘separated delivery-limbs, combined with a
composed of two cylindrical parts
_mounted respectively, upon said separated

the passage of the material from the cooler-

cyhndel substalltlally as described.

12. The combination with the retort of a _

bone-black kiln, of a hopper connected with
the lower end of the retort and provided with

dehvery -spouts movable into and out of co-

incidence with the two parts of the cooler,
for withdrawing the divided mass of materml

delivered into- t11e 0001@1 seotlons subst&n---’
o I00

tially as described. |
13. The comblnatlon with the 1et01ts Of

ends of said delivery- -limbs, a plate support-

| ing the lower ends of the cooler-sections, and
a ﬂ'a,te for controlling the withdrawal of ma-
sub—%

teual from both palts of each (300181

stantially as described.

‘9°.
two independentdelivery-limbs,a cooler com-
posed of two cylindrical parts mounted, re-
| speetwely, upon said delivery-limbs, a plate .
supporting the lower ends of the parts of the

-¢cooler, a,nd a centrally-pivoted gate carrying 95

‘bone-black kiln, of hoppers connected with
the lower ends of the retorts and each having
a pair of independent; delwelv 1limbs con-
structed with lateral flanges, a cooler for each -
retort, composed of two c_ylmducal sections .
Shpped over the lateral flanges at the lower

1o 5

- 14. The combination with the 1et01 ts of a

bone-black kiln, of a cooler for each retort,
consisting  of two independent sections, a
plate _SllppOltlIl‘T the lower ends of the 0001-- -

ers, and pivoted gates forcontrolling the with-

drawal of the material from the cooler-sec-
tions, each gate consisting of a flattened plate
having a lever-arm and two discharge-spouts
Tlocated at opposite sides of the pivot of the
gates, substantially as described. -
7 15. The ecombination with the retorts of a .
a | kiln, of hoppers connected with the lower
'ends of the 1et01ts and pwwded with la,teml -

16. The combination with the retorts of a

15

120 .

:tute peep-holes, and peep-—hole covers pivoted =~
to said hoppers and serving to open and close =

| the peep-holes substantla,lly as described.
_1'30_

bone-black kiln, of hoppers connected with
recelving the material from both pmts of the l the lower ends of the 1et01ts and plowded_ .

-




with peep-holes, swinging arms pivoted be- | my lmnd in plesence ef two sub%m 1b1nn‘ mt—
neath the peep-holes, and cover-plates carried | nesses. -
by the upper ends of the arms, said arms| = T TAT --
overbalancing the cover-plateb and nor mally | I B:ERNHARDT EBA
5 holding the Tatter in position to close the VVltnesses
peep-ho]es substantially as described. A, H. McKELVY,
In testimony whereof I have he1eunt0 set-]. - JOSEPH A. SCHOFIELD; |
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