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To all whom it may concern :

Be it known that I, HENRY S. FIRMAN, of

New York, in the county and State of New

- York, have invented a new and useful Appa-
g ratus for Reducing Material to a Pulverulent |

TFertilizer, of which the following is a specifi-
cation. -

- My invention is deSIgned especially for the
inodorous and simultaneous drying and grind-
ing of divers kinds of organic refuse, such as
soft bones, ¢ tank-stuff,” animal-tissnes, excre-
mentltlom matters, blood meat, the residue

- from dead « carcasses, hair, &e. -
Among important objects attained bx my
invention over other methods heretofore em-
ployed are great simplification and cheapness
of the apparatus, a very material reduction
both in the time and in the cost of treating
and preparing for market, amounting, itis be-
20 lieved, to at least ﬁfty'per cent.; an impor-
tant inerease in the commercial value of the

-product; the completion of the process at a

. single continuous operation, thus obviating

the necessity of subsequent sifting or grinding

25 or of rehandling of the product—a matter of
great importance both In a samtqry and com-
mercial point of view,
Theuseful novelties comprise a new and use-
ful construction and arrangement of disinte-
z0--grating and comminuting or grinding devices;
-in mechanical association with a system of ro-
“tating disintegrating-blades, a special form of

10

- discharging-orifices toprevent ¢ balling” of the

‘material; a condensing arrangement for cre-
ating a partial vacuum 1in the ogrinding-cylin-

35
| - der, In connection with a utilization of the heat

absmbed from the condenser to warm the |

boiler feed-water, and with suppression ot the
noxious emanations; certain detalls .of con-
40.struction, which, in connectlon with the fore-
_gomg, w1ll be fully hereinafter described.
- In the accompanying drawings, Figure 1 1s
-an axial section of an- apparatus embodvmg
my invention. Fig. 2 is a transverse section
of the cylinder, the discharge-apertures being
.shown “closed. Figs. 3 and 4 represent to a
larger scale portions of the dlsmtegmtmg
‘mechanism with the discharge-apertures open,
. Fig. 3 being a section in the plane of revolu-
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- gzo tion, and Fig. 4 a sectlou in the plane of the.

~grinding-shaft.

-one. Thejacketprefer ablyiucloseb thecylinder
proper for three-tourths of its circuit, leswmg
‘the top unjacketed, as shown in Fig. 2.

.1ng sharp at their advancing edges f,and being

of lifting it bodily. The shaft E is preferably
-revolved by a. belted pulley at some part of its

_acmdental entrance of such refractory vodies

The apparatus consists essentially of a hori-
zontal eylinder, A, that may be wholly, but is
prefemb]y on]y paltl‘llly, steain ]acketed B.
This eylinder may be of any suitable materla] 55
but is preferably of steel or mild steel, the
outer concentric sheet inclosing the steam-
jacket B being preferably of iron. By the use

of steel or semi-steel for the eylinder proper"
. Isecure a much better I"ldldtlll“‘ surfacefor the
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heat with increased strength of material, and

(whatisalso very 1mp0rtaut) the material under
treatmentis much less apttoadheretothe walls
of a steel eylinderthan it is to those of an iron

The
heads C of thecylinder have suitable stuffing-
boxes, D, fora shaft, B, which may be solid, but

18 preferabl_y hollow for the reception of he&ted 7O
air or other heating agent to assist, when nec- -
essary, in warming the interior of the cylinder.
To thls shaft are attached arms I, composed of
steel or mild steel, braced by sta,ys G, asshown
in Ifigs. Z2-and 3, said arms being thin and be- #g
armed with steel knivesor blades H, also thin
and sharp at their advancing edges, operate to -
cut through and disintegrate the mass, instead
80

driving-gear, in order that the driving mech-

-anism shall be capable of giving way before

breakage of the machinery in the event of the

asmcks,'mw bones,fragmentsofiron, or broken
bottles, =~
J represents filling- holes, closed by man-

heads or covers J/.

I arrange in the bottom or under side of the

g3.
cylinderone or more longand narrow discharg-

‘ing-holes, K K’, with abruptly-angular edges.

The longitudinal direction of these holesis par-
allel with that of the cylinder, and that one of
the longitudinal edges which is opposed to the gg

‘action of the knives is preferably notched,

toothed, or serrated, as at M or M’. The clos- |
ing-plates L fit within these holes, and their -
top surfaces, when the-said platesarein place,

_are preferably about two inches lower than the 100
eylinder-floor, so as to form thereby a sink or

| depression, whose effect is to cateh and retain
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cut through and break apart:so-as: tO; preve;nt;_:
balling - and to produce the finely-granulated
g conditiondesired. Thiseffectivecomminution,:
operating smmltaneou&,ly and coactively with |
the deblccatmg. aﬂ*encxes, results in. qulckly ]

ter the l{mf‘e has been bmught to 1ts deswedz Mo
~adjustment, is 'secured in place by a locked

bolt, Q, and:l
arm F

----- and without 7 the helve may h'we

S T N ties of the mnredlents redumng’ 't'he' matemal | slot n’ | also coneentrlc witly pivot O, foria 7e¢ . o
i T0: to the proper. pulverulent or granular form. | bolt R b_} whlch the helve is clamped fast to
- The cavities formed by the discharge- holes 1 the arm- R
oo and the closing-plates serve as gathering or | To facliitate dlscharge the ‘elosing plate L. -+~
o lodging plaees for such smatll and hard objects | of each ventage is swung upon a central bolt,
...... as gravel-stones, nails, and the like, whichare | S, which, depending from a bridge, I, at the 80 -
oo a5 thusdetalned until the process is finished, do- mid-lmmth of the aperture, passes throughthe - 0 0
oo g no harmg and are discharged in the act of | center of the plate, below which it carriesa
e emptymn* the machine.: o nat, T b} whicly the: pldtL is:held toitseclosed - -
oo The described form of ﬂlbdlﬂl’“‘l[‘lg hole, in posxtlon and which, being turned down,:per- 0
SR T -cmgunctlon with the revolving system of agi- | mits the plate to de&,cend and be swung to a 8g
--------- 20 tating-blades, enables the machine tobe emp- | position parallel ‘to and immediately under-
oo tied o two minutes’ time—an - important con- | neath the bridge k, as shown in Figs. 3 and - -
"""""""" sideration both sanitarily and economiecally.: | 4, so as: to, bb- e-ntwelytle‘w of the escaping
Practice demonstrates the importance of | contents. T .
oo abihity to bring the edges of the comminuting- U replesents a plpe b} whmh stmm Is¢con- o

.knn es as mmly- as -pnsalble m contact with | v

bfuf table form. :Tlle form— of conde-nser pre-. .
- ferrgd by me conslsts. of a receiving-chamber, g5
1Y, that cmmects with a dibcmrgmw (,hamber SRR

d-etrlmen tal becquse the sprmg causes 1116
oo seraper to touch the cylinder side and to press.

:*by cold wa,ter contamed in a tan-k- 3- w]uch- s
‘supplied by a cold-water pipe, 4,and overflows

of additional strain, and adds to the expense
for more power to (1rive the mill. Ifurther-
more, the spring-scraper does not always pre-
vent material adhering to the sides of the cyl-
1der, where it is apt to bake and harden so
quickly that no spring that is practically avail-
able can enable the knife to serape off the in-
crusted matter, and consequently the scraper
yields and passes over it, so as to rapidly ac-
cumulate a hard - packed and tenacious en-
‘amel, where, from constant exposure to the |
heated plate, 1t scorches, and in so doing loses
1ts most valuable propertleq at the same time
giving out a penetrating empyreumatic odor.
This evil is substantially avoided in the action
-of my device, because the knives, being abso-
lutely uny leldm o, prevent any serious accu-
mulation of material on the cylinder-walls.

In order that the presentation of the knives

may be capable of adjustment for any desired
:mgle and proximity to theeylinder, according
to the nature of the material to be operated
upon and the purpose for which it isintended,
~and to enable the knives to be set up from.
- time to time or removed for sharpening or
substitution, I attach them to their arms.in
the manner iollowmg : HKach knife H consists
preferably of a wide chisel-formed blade, rivet-
ed or bolted fast to helves N N/, of whlch each
18 pivot-bolted to its arms F. Each helve ter- |

o upon 1t with more or lessforee, which increases | through a pipe, -.)-, into a hot-water tank, 6, 1cc :
R R -5 tlic resistance proportlonally and consequent- | from whiclh a plpe, 7, passes to the boiler- :fE:E(lf S
-------------------- ly subjects the machinery to aserious amount | pump. The eylinder vapor-pipe X connects

with the receiving-chamber Y. IFrom the dis-
charging-chamber Z a second vapor-pipe, S,
leads to the boiler-furnace 9, where the resi-
due of ancondensed mephitic emanations from
cylinder are consumed .,md rendered innocu-
ous.

In order to expedite to auy desired extent
the discharge of noxious effluvia and at the
same time consume the same, and by the same
means aid the combustion in the boiler-furnace
or a special furnace, I provide in a convenient
part of the pipe 8 a blower, 10, The rarefac-
tion or partial vacuum produced thereby in the
comminuting - cylinder enables the desired
evaporation to take place with a moderate de-
gree of heat, and consequently with a complete
saving of the valuable ammoniacal bases.

A pipe, 11, conducts the water of condensa-
tion of the steam-jacket B into the hot-water
tank 0.

12 12/ represent removable sliding ends or
shutters located at the extremities of the con-
denser, whose elevation or removal enablesthe
interior portions of the condenser—such as the

tubes 2 and the chambers Y Z—to be inspected

and cleansed at any moment with facility and
dispatch. The water of condensation of ‘the
chamber Z escapes through a suitable drain-
pipe, 13.

The above-described pref’erred form of my
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improvement may be varied in non-essential

particulars—for example, a grating flush with

the floor of the cylinder may in some ecases
be substituted for the described open mouths
of the discharge-apertures. -

I claim as new and of my invention—

1. In a desiccator and mill for the purpose
designated, the combination, with eylinder A,
of disintegrating-arms F and knives H, both
formed of thin plates of steel or mild steel set
edgewise in direction of rotation and made

sharp on their advancing edges, as shown and

described.

2. In a desiccator and mill for the purpose
designated, the long narrow angular discharg-
ing-holes K, with sink or depression formed
by the walls of said hole and by the closing-
plate L, and whose salient angle opposed to

- the advancing knife-edge is either sharply an-

20

25

30

35 set forth, the combination, with the disinte- |

gular or foothed or serrated, as and for the
purposes shown and set forth. |

J. In a mill and drier for the purpose stated,
the combination, with the cylinder A, of the
revolving disintegrating-arms Fand the knives
H, pivoted thereto and adjustable thereon, as
herein shown and described. S
4. The provision at the discharge-opening
K of a desiccator and mill for the purpose
described, and in combination with the bridge
kand the bolt S at the mid-length of said open-
ing, and with the nutT, of the depressible and
swinging closing-plate I, substantially as set
forth., = | | - * -

5. In a mill and desiccator for the purpose

grating-arms If, with their attached knives H,
of thespecially shaped and arranged discharge-
apertures K, having the serrated salient edges
M or M’ in opposition to the knife action, to
secure grinding or granulating without ball-
ing, as set forth.

40

0. In a desiccator and mill for the purpose |

designated, the combination of the disinte-
grating-cylinder A and the condenser Y Z 2,
connected therewith by vapor pipe or trunk
X, all as herein shown and deseribed.

7. In combination with a mill and desicca-

tor for the purpose described, the condenser
consisting of the cold-water tank 3, receiving

.and discharging chambers Y Z, tubes 2, and

the sliding and removable ends or shutters 12
12!, substantially as set forth. | .

8. The combined mechanical organism con-
sisting of a hermetical eylinder, within which
the material is comminuted under a moderate
heat, a condenser with exhaust attachment for

~withdrawing fetid vapors from the comminu-

tor and expediting desiccation of its contents,
a Doiler-furnace which receives the thus ex-
hausted vapor, and water-supply pipes where-
by the water, after performing refrigerating
service in the condenser, is conveyed as heated

45
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6o

water to the boiler-feed tank, substantially as

and for the purpose set forth. o
In testimony of which invention I hereanto

set my hand. - o

| | HENRY S. FIRMAN.

-~ Aftest: | S

GEo. H. KNIGHT,

-, R MGOQRMIOK-

65



	Drawings
	Front Page
	Specification
	Claims

