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UNITED STATEs PATENT OFFICE. 

EDWARD P EASTWICK OF NEW YORK N.Y. 

BONE-BLACK DRIER? 

SPECIFICATION forming part of Letters Patent No.308,475,dated November25 1884. 
?pplicationfiled October 24?1883. 

To alZ7phom #7nay concern? 
Beit knownthat I EDWARD P.EASTWICK, 

9f the city county and State of New York, 
have invented a new and Improved Appa 
ratuSfor Drying Bone-Black of which the fol 
lowingis a full clear and exact description. 
The ordinary process of revivifying bone 

black after it has lost its efectiveness from 
"se consists in first thoroughlywashing the 
bone-black inwater dryingit and then heat 
ing itin red-hot retorts out of contact with 
airto destroyand Carbonizeadhering organic 
matter; and for the Sake ofeconomythe drier 

IO 

(Nomodel.) 

Placeduponflues BB?andarrangedinSuch 
manner astoclosethe top ofthe paSSageC is 
the triangular flue B and at the bottom_the 
flues B Brest upon the triangular flues E E; 
which rest upom thewalls Fon the kiln F", 
forming the base ofthe apparatuS. 
The sides of the drier are built up of the 

inclined retaining-slats or iron plateS D D", 
heldindiagonal positionand ashort distance 
apart to form passages d d betweenthem Out 
to the openair and the Said plates D Dare 
so placed relative to theflues B Basto forn theirregularspaces orpassages GG towhigh 
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65 isuSually placed over the kiln containing the |the bofé-biac to be iried"isfed from the 
Tetorts S0 aSto become heated by the waste | hopper H. ? 
gasestherefrom andsometimes thedriercon-| The plates D'at the lower part of the drier 
Stitutes apart ofthe kiln. 
This invention relates to the Construction 

ofthedrierand tothe method of drying con 
sistingintheappligation of gurrents ofairfor 
TapidlyabSOrbing and Carrying ofthe moist 
ure_wlich the bone-black contains and for 
Oxidizing organic matter contained in the 
bone-black. 
Reference istobe had totheaccompanying 

drawings forming part of this Specification, 
in Which Similar letters of reference indicate 
COTesponding parts inalltliefigures. 
Figure 1 iS atranSverse Sectional elevation 

0fa drier made in accordance with myinven 
tion and takenon the linera of Fig 2 Fig. 
2iS a longitudinal Sectional elevation of the 
drier taken on the line ? y of Fig.1 Figs. 
3 and4 arereSpectivelytransverse and longi 
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35 
ofthe drier Figs.5?6, 7 and Saresimilar 
viewSShowing twoother modifications ofthe 
apparatus; and Fig.9isa detailedviewshow 
ing a modification of the Central air-flue. 

4o Referring more particularly to Figs.1 and 
2, the letters A A represent the end walls of 
the drier. 
B Brepresent double sets of horizontally 

arranged flues. These flues are made trian 
45 

with the upwardly-projecting flange a and 

| 

are made wider than the plates D above for 
the purpose of bringing the bone-black int0 
closer contact with the heated SurfaceSat the 
bottoms ofthe paSSageSC G. 
The doors II when opened by levers I l' 

and held by rods I"I" serve to regulate.the 
gradualdischargeofthedried bone-blackfrom 
the drier. 
The flues E E in the form of apparatus 

shownin Figs.1 and 2 have the openingS 6 ? 
formedinthem throughwhich the flame and 
products of combustion from the chambe'S J 
J passinto thesaid flues and from theseflues 
ET the products of combustion paSSint0the 
1ower Side chamber K thence through the 
six lower flues B (Servingto heat them;) to 
the opposite side chamber K' thence back 
throughthe fourupperflues B and flue B't0 tudinalsectionalelevationsofamodifiedform|theupperchamber K theneeoutoftheopen 
ing K"to the Chimney. - 
Inthe heating-chambers Jisplacedtheair? 

heating pipe L through which air is forced 

75 

by astitablefan or blower andin whichthe 90 - 
airis heated. 
Inthe form of apparatus Shown in Figs.1 

2,3,and4 the heated airpassesfrom the pipe 
Lto the Central flue C. 
Inthe form of drierShown in FigS.5 and 6 

the heated air enters the side pipes MM? 
fromthepipe L andfromthesepasseSthrough 

95 
gularin CroSS-Section andeach flue is formed 

| downwardly-projecting lip b and the flues B|the valved openings.fintothetriangularflues 
aresecured at their endsto the walls A A in | B whichinthis Construction are arranged at 
such manner astoregisterwith the openings |the sides of the drier as will be hereinafter Ic 

deSCribed. c e made in these walls and Soasto form the - - 
Inthe form of drier Shown in Figs 1 and2 Central hot-air paSSageor flue C. 
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the heatedairpasses fromthe central paSSage |the Side chambers M M, and from these 
C, throughthe valved Openingsg 7 made be chambers paSSes through thevalved OpeningS 
tweenthe flues B B andout into thespacesh |.finto the Spaces h formed by the banking of 
formed below the flues B by the banking of 
the bone-black upon the upper inelined Sur 
faces oftheflues asindicatedin dotted lines; 
thence the air passes through the thin verti 
cal body of bone-black and out of the drier 
through the spaces a d between the inclined 
plates D D absorbing and Carrying with it 
the moisture containedin the bone-black. 
Inthe form of drier Shown in Figs.3 and4 

the products of combustion from the kiln T 
are not carried to the top of the drier aSin 
Figs.1,2,7,andS, but pass through the Open 
ing N made nearthe bottom of the drier di 
rectly to the chimney and the Central air 
chamber C instead of having plainvertical 
sidewalls,itsside wallsareserrated OrStepped 
to form theinclined Supporting-Surfaces fand 
theledges orhorizontalportionsf Theopen 
ingsw? are made throughthese horizontal por 
tions f for admitting heated air from the 
chamber Cto thespaces h,formed by the bone?? 
black and the ledges/ asindicatedin dotted 
1ines audinthisform ofapparatus the heated 
airisalmost wholly dependeduponfordrying 
the bone-black there being no direct appliCa 
tion of heat from the productS Of CombuStion, 
as in Figs.1 and 2, except at the inclined 
planes c. < 
In the form of apparatus Shown in Figs.5 

and 6 the heated air iS adlmitted to the tri 
angularflues B, and these flues and the in 
Clined plates Dare reversed from the posi 
tions they ocCupy in the other figures of the 
drawingS?that is, the flues Bareat the Sides 
ofthe drier while the plates Dare placedone 
above the Other in the Genter Of the drie". 
The heated air from heating-pipes L is con 
ducted to the flues B through the pipes M M 
and valved Openings.f as above lnentioned, 
and from the flues Bit passes through open 
ings //into Spaces h.formed by the banking 
ofthe bone-black andthencethroughthethin 
ColumnS Of bone-blackin the SpaceSG and out 
to the open air through Spaces d d and open 
ing d? made near the top of the drier the 
Space between the plates D D being Covered 
at thetop bythepeakedroof D",which directs 
the Current of air to the opening d This 
rOOf D" alSO ServeSto direct the bone-black as 
it enters the drierfrom the hopper Hintothe 
drying-Spaces G G at both Sides of the drier. 
In the form of apparatus Shown in Figs.7 

and 8the products of Combustion pass to the 
top ofthe drierthroughthecentralserratedor 
stepped flue B" so that direct heat from the 
products of Combustion is applied to the 
bone-black from the time it enters the drier. 
In their paSSage up through the flue B" the 
Droducts of Combustion aregivenacircuitous 
Course by means of the plates i placed upon 
the horizontal portions f as will be under 
Stoodfrom the drawings and in this form of 
apparatus the heated air from pipe LenterS 

the bone-black uponinclined surfaces? ofthe 
flue B" whence it passes through the bone 
black in the Spaces G and out of the drier 
through openings d left betweenthe adjacent 
edges of the sideslats, D Dand D. 
In Fig.9 the flue C (adapted for arrange 

ment Centrally in the drier as are the flues 
C shown in Figs.1 and3)is shown formed of 
Straight plates having the perforations d" 
made through them for the passage out of 
the drier ofthe heated airafterit has passed 
throughthe bone-black and over these open 
ingsor perforations d’aresecuredtheinclined 
platesD which Cause the bone-black to bank 
upon them and form the flues h as in the 
other figures of the drawings. 

In all the different forms of the apparatus 
Shown in the drawingSit will be Seen that 
irregular drying paSSages or Spaces G forthe 
bone-blackareformed,Causingthe bone-black, 
when filled into the drying-Spaces, to form 
the air-Spacesh?intowhich the Currents ofair 
are foreed and that free passages for the air 
Out of the apparatus after it has paSSed 
through the bone-blackare furnished by the 
Spaces left between the edges of the plates D 
or Dand D'. 
In operation the bone-black is introduced 

into the hopper H and from thence passes 
down into Spaces G G betweenthe retaining 
plates or slats D D' and flues B, and becomes 
heated from COntact with the external Surfaces 
of the flues B, which are heated by the pro 
ducts of Combustion or by heated air passing 
through them,and the bone-blackin the heat 
ing-SpaceS G DreSentS Columns or Shallow 
layers through which the heated air issuing 
from OpeningS 7 / Or.f.fisforced The quan 
tity of material and Speed at which it inay 
paSS through the drying-Spaces G may be 
regulated by the doors I at the bottom of the 
Columns and the neCeSSary quantity of air 
may be regulated by means of the valves 7 
or.f' which may be moved from the outside 
of the drier to Open more or leSS the open 
ingS / and.f reSpectively In paSSing through 
the bone-black the heated air rapidly absorbs 
and Carries offthe moisture Contained therein, 
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and at the Sametime oxidizes organic matter 
Containedin the bone-black. 
Inthe form of apparatus shown in Figs.5 

and 6, the products of Combustion paSSto the 
chimney throughthe Opening N',(shown clear 
ly in Fig 6) made near the bottom of the 
drier So that in this form as in that Shown 
in Figs.3 and4 no direct heat from the pro 
ducts of combustion is applied to the bone 
black except at theinelined planes,marked k. 
Having thus described my invention, what 

Iclaimas new and desire to secure by Letters 
Patent iS? ? 
1 The chamber J at the top of the kiln, 

COntaining the heating-pipes L in combina 
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tion With the drying apparatus the pipes L | plates arranged at the sides of the drier and 
being Connected with the hot-air passages of|the two central series of plates D comp0Sed 
the drying apparatus?Substantiallyas and for | of plates each inclined in a direction op- I5 
the purposes Set forth. ? posite to that of the inclined plates of flues 

5?2:The Chamber J.ingombination with the | B to form spaces a in combination with the 
horizontalflues and the heating-pipes L con-| heating-pipes L pipes M and valyed open 
Ilected with the hot-air paSSages and valved |ings.f arranged to operate substantially aS 
OpeningS arranged to discharge the hot air | and forthe purposes desoribed. 
int0 the drying-Spaces h?Substantially as and IED. P. EASTWICK. 

IO forthe Durp0SeS Set forth. - WitneSSeS: 
3. The verticalseriesof horizontal flues B, | H.A.WEST 

theinnerwallsofwhich areformed ofinclined C. SEDGWICK? 


