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UNITED STATES PATENT OFFICE.

JOHN S. DETWILER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
WILLIAM P. LOGAN, OF SAME PLACE. -

APPARATUS FOR BLENDING POWDERED MATERIALS. -

- SPECIFICATION forming part of Letters Patent No. 525,095, dated August 28,1894,
- Application filed Decémber 13, 1893, Serial Nﬁ. 493,640, (No model.) . |

To all whom it may concern:

Be it known that I, JOEN S. DETWILER, & |

citizen of the UUnited States, residing at the
city of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Apparatus for Blending Powdered Mate-
rials, of which the following is a specification.

My invention has relation to apparatus for

blending or thoroughly commingling pow-

dered or comminuted materials such as differ-
ent grades or kinds of flour by gaseous or aeri-
form flotation, agitation, and settling. It is
well known that in pulverizing or reducing
materials or substances to a comminuted state
or condition that a certain amount of heat is
generated and in the case of grain or the like,
that such heat generated causes the sugar or

glutinpus constituents of the mass to become
adhesive to such an extent as to ball or lump |

and In such manner as that in the passage of

the grain or the like through reducing rolls

or millstones for the constituents or particles
to become by readhesion combined with or
united to one another. Moreover, the heat
generated by the milling operation in the case
of grain or the like is calculated to produce

fermentation, thus causing the product to be-

come sour by exposure and other influences.

Again in the practiced methods of treating |

grain or the like, a large percentage of the
moisture taken up
thereby and is caleulated to produce fermen-
tation, which results as a consequence in the
flour or the like becoming sour and unfit for

- U8,

40

45

The prineipal objects of my invention are

first, to overcome entirely the above men-
tioned disadvantageous features in the treat-

ment of grain or the like and to provide a
simple, comparatively inexpensive, expedi-
tious and efficient method for effecting the
thorough blending or commingling of such

comminuted or powdered material or the like

by gaseous or aeriform flotation, agitation
and settling; second, to provide an appara-
tus for thoroughly and expeditiously segre-

- gating the particles of the more or less com-

minuted or pulverized mass, by adhesion
clinging to one another, by aeriform or gase-

ous flotation and mechanical or other agita-

by the grain is retained

| tion to cause the intimate commingling, ad-

eppr——

mixture or thorough blending of the same,
freed from heat, moisture and noxious vapors
and causing the settling thereof in a perfectly
blended, finely divided and purified state or

55

condition in bulk adapted for immediate or

subsequent use and entirely free from tend-
ency to fermentation or souring thereof;
third, to provide suitable apparatus for pro-

dueing & perfect blend or admixture of the

materials of like or unlike nature, character,

specific gravity or kind; and fourth, to pro-

vide an apparatus adapted to effect during
the operation thereof the purification of the
powdered or comminuted materials in such
manner as that heat, moisture, gas or other
noxious matter 1s liberated therefrom and

60

with the resultant admixture or perfectly

blended product delivered in a chemically
pure state or condition for immediate or sub-
sequent use, without manifestation of. or
tendency to fermentation or souring thereof.

My invention consists of the improvements
hereinafter described and claimed.

The nature and general features of my in-
vention will be more {ully understood from
the following deseription taken in connection

with the. accompanying drawings forming =~
30

part hereof; and in which— | |

Figure 1, represents a vertical longitudi-
nal section through one form of apparatus
adapted for the conduct of the method of my

70

75

invention, showing a eylindrical shell having

a contracted top and outlet, with a series of
inlets in the bottom thereof and a screw con-

veyer for introducing materials in the path

of the issuing air, gas or other mixing and
purifying agent and with revoluble fans and
fingers within said shell for causing in the
agitation of the materials lifted into the pres-
ence thereof by means of the incoming air,

gas or other agent segregation ¢f adhering

infinitesimal particles of the mass and the
blending of the divided particles of the same,

preparatory to the discharge from the appa-

ratus through the outlet in the top thereof.
Fig. 2, is a transverse sectional view on the
line x—2x, of Fig. 1. Fig. 3, 1s a longitudinal

section on the line y—vy, of Fig. 4, of a com- 100

bined separating and settling chamber pro-

Q0

93

vided with a screw conveyer for discharging:

.
T



IO

20

P 5,@95

the perfectly blended ot eommingled mate-
rials into a suitable receptacie or barrel for
use. Fig. 4, is a side elevational view of the
separating and settling chamber adapted for
use in connection with an apparatus of the
type illustrated in Fig. 1, by means of a pipe
connection apphed to the outlet of the appa-
ratus; the said view illustrating the outlets

.arranwed in the walls of said chmlbet and

covered with wire gauze for permitting of the
escape of air theretbmuwh so that effective
rials in the bottom of said chamber and re-
moval thereof be permitted by means of a con-
veyer adapted to discharge the same through
an outlet into a barrel or other suitable re-
ceptacle. Fig. 3, is a vertical longitudinal
section thlowrh a still further modified form
of apparatus for' blendingorcommingling dif-
ferent materials and effecting the puuﬁca;-
tion thereof prepamtmy to settlmo* and the
alr separated therefrom in a chamber of the
general type illustrated in Figs. 3 and 4, and
thls view showing an air or gas admission
pipein communication with an admission eon-

~dult with a rotatable conveyer for admitting
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materials therethrough, whereby through the
intervention of the air, gzasorother an‘ent such
materialsare pr esented tothe revolvmn’ drum

provided with stationary beaters or fin: gers for

causing adhering particles to be se rlewated
and the mﬁmtemmal particles of the segre-
gated mass perfectly blended together, pre-
paratmy totheirdischarge from the r evolwnﬂ'
drum through an outlet conduit eonnected
with one of the journals of said drum and ex-
tending into the interior thereof. Fig. 6, is a

‘top or plan view of the apparatus of FID‘ d.

Fig.7,is a transverse section on the line 2 —Z,
of I I‘w 0. Irig. 8,isa vertical longitudinal sec-
tion ot a Stlll further modified form of appa-
ratus adapted for the conduct of my 1nvention,
showing a conveyerin the bottom of the chdm-
ber, an air or gas admission pipe extending
intothe same, a shaft provided with 1evoluble
fingers adapted to travel between and about
statlonal y fingers secured to the wall of said

chamber and an inlet conduit in the top of

said chamberfor ad mitting materials into the
interior thereof in a reverse direction to the
volume of air, gas or other mixing agent pre-
sented thereto, for segregating the partlcles

of the conﬂlomerate aud adhermn* materials |

and causing the intimate or thorouwh blend-
ing ton'ether thereof by the combined action
of the air, gas or other agentand the mechani-
cal aﬂ'ltatlon ther ein, a.nd showing also means

in said chamber for permlttmg of the libera-

6o
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tion of the air, gas or other agent therefrom
and settling of the perfee‘rly blended or com-

;

'mmﬂrled materlals in mass in the bottom of .

sald chamber for permitting of their discharge

by means of a conveyer into a suitable recep- |
tacle for use; and Fig. 9, is a tran_bvelse sec-

tion on the line w—uw, of Fig. 8.
In the drawings, mth specml reference to
Flgs 1 and 2, A 1S a cy]mdnc&l shell h‘wmn'

a conical-shaped ¢ap a, provided with a eon-
tracted outlet a’. .

a?, is a cylindrical base etigaged by the shell
A. In the base a’, are prowded a series of
inlet openings ¢? and an enlar ged outlet elbow
a*, for the reception of a eondmt a’, which is
prowded with a serew conveyer af, actuated
by any suitable means, not shown. To each

of the elbows o of the air or gas inlets a® are

secured short sections of pipe ab, as clearly
shown in Figs. 1 and 2. The base a?, is pro-
vided with a cone-sha,ped central beari 1n post
«’, which is adapted to be packed with suit-
able material so as to prevent the settling ma-
terials of the chamber from accumulating in
the body thereof. The base a? is mounted
upon a series of legs a'.
b,is a vertical shaft extending through the
cone-shapecl bearing post o, and held at the
top 1in a bearing or “sleeve a“, provided with
radial arms g’ which ar e respectively secured
to the mteuor wall of the shell A. Between
the sleeve or bearing ¢!, and the shaft b, isin-
terposed an a.nti-frictio_n bushing a®, to avoid
heating up of the shaft and to avoid the ne-
cessity of the application of oilor other lubri-
cant thereto. Mounted on the vertical shaft
b, at suitable distances apart are radial fin-
gers b/, and fans 0% 'The lower end of this
qhaft 18 secured in a step bearing a, mounted
on. the base-plate a'®. The shaft b is pro-
vided with a pulley b4, which is keyed or other-
wise secured thereto and around which passes
a belt 0% traveling over pulleys 0% which are

suppmted from a qtandm d b7, sectred to the |
base-plate a'.

Motion is commumcated to
the belt &° from any suitable source of power,

‘not shown, for rotating the shaft b. Directly
~above the cone- qhaped bearing post a of the

base a?, of the shell A, are disposed scrapers
08, pro;ectmn’ downwaldly and mounted on
and rotated by the vertical shaft b. These
SCrapers are inclined at such an angle as that
in the rapid rotation of the shaft b they will

perform the function of lifting the materials

carried into the base a? of the shell A, by
means of the serew conveyer a®.

In use, the machine illustrated in Figs. 1
and 2 operates, as follows: The ma.termls to
be segregated and blended enter through the
opening a* by means of the screw conveyer

ab, mounted therein, which uniformly feeds

the materials to the base of the shell A, and
by means of the current of air, gas or othel
agent in volume entering throun'h the series
of openings a? the materials are lifted aided
spective 1ev01V1ng fin n'els and fans, thereby
breaking up the partlcleg of the conglomerate
mass and thoroughly blending or intermin-

gling the same together and which are sup-

pmted during the operation by the ascending
column or volume of air, gas or other agent

and forced thereby throun'h the contxacted
cap a, of the shell A, and the outlet a’, into a
separating and Settllnﬂr' chamber D, such a8
illustrated in Figs.

3 and 4 to be conneeted
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with the outlet a’ of the shell A, by a pipe
connection with the inlet conduit d, thereof
as 1llustrated in Figs. 3 and 4. Thepurpose
of the separating and settling chamber D, is
to receive the intermingled air and thor-
oughly blended materials free from further
agitation and to afford the blended materials,

due to their specific gravity, an opportunity

to settle in the bottom of the chamber and
for any air, gas or other agent carried there-

with to pass off through the series of outlets

- d/,d’and d’arranged in the wall of the cham-
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ber on opposite surfaces thereof. These out-
lets are covered with finely meshed wire gauze
to prevent passage therethrough with the air
or gas of anyof the blended materials by suc-
tion or otherwise, so that in the falling of the
materials in their perfectly blended state or

condition into the bottom of the chamber,the

mass in bulk is taken by a revoluble screw or
endless conveyer d* and conducted continu-
ously to the outlet d° in the bottom of the
chamber D, and disecharged therethrough into
a suitable receptacle or barrel d° for use. It
may be here remarked that in the operation
of the apparatus, the separating and settling
chamber D, will always contain a sufficient

supply of blended materials' to completely

cover or envelop the conveyer % in the bot-
tom thereof, so that the outlet d® at one end
of the chamber will always be filled with the

blended material, thereby preventing the es- ]

cape of air through. said outlet. -This open-
ing as an additional security against the en-
trance of air through the same may be pro-
vided with a wire gauze or other covering ex-
tending along far enough to completely cover
the outlet d? and thus to form an air trap
thereat. - |
With special reference now to Figs. 5 and
6, showing another form of apparatus for the

conduet of my invention of segregating and

blending different materials together, A’ is a
revoluble drum provided with hollow end
journals A¢and A3 and with internal beaters
or projecting fingers A*and A? as illustrated
in Fig. 5. These hollow end journals A® and
A3 are mounted in standards Af and A7 ex-

tending vertically from a base- plate, not

shown. a'% is an air or gas inlet pipe con-
nected with a blast, not shown, and extend-
ing through the hollow journal A% of the revo-
luble drum A’, and in communication there-
with is a vertical inlet hopper a'’, provided
with a serew conveyer a’ for the admission
and conveyance of materials through thesame
into the presence of the air or gas adapted to
conduct the materials into the interior of the
revoluble drum A’. ¢, is an outlet pipe ex-
tending through the hollow journal A3, of the

revoluble drum A’ and curved upwardly at

one extremity thereof and downwardly from

the outer end of said journal A% andadapted -
1 b,1is supported by a bracket or sleeve a'*, pro-

to be connected with the inlet d, of the sepa-

|

. 3

journal A? is mounted a gear-wheel ¢, keyed

or etherwise secured thereto and meshing
with a. pinion ¢/, mounted on a longitudinal
shaft ¢! which is journaled to the standards
Af and A”.  This shaft a' is provided on the

‘opposite extremity thereof with loose and fast
pulleys ¢? and ¢, for the reception of a belt,

not shown, whereby in the engagement of said
belt with the fast pulley on said shaft, motion
is imparted to the shaft a®, for actuating the

pinion ¢’, and gear-wheel ¢, for revolving the

/O
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drum A’, and thereby causing the materials

introduced into the drum to be thoroughly
commingled and the infinitesimal particles of
said materials to be perfectly blended to-
gether, preparatory totheir discharge through
the curved outlet pipe a!® into the separating
and settling chamber D, where any air or gas
is removed therefrom, through the gauze cov-
ered outlets d’, d* and d?° and the materials
thus perfectly blended together, settle in the
bottom of the chamber D, and in bulk arere-
moved therefrom by means of the endless
conveyer d% as illustrated in Figs. 3 and 4,
through the outlet d% into a suitable recepta-
cle or barrel d° for use.

With special reference to Figs. 8 and 9, A
represents a cylindrical shell having a shaft
b, extending downward through the remov-

vided with a fixed sleeve 6%, having radial

to'travel between-and about the fingers bl

radially disposed and secured to the interior
surface of the shell A. F,is an air or gas

ngers b'3, extending therefrom and adapted

80
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able top plate a® thereof. Thisshaft ispro- - -

100

blowing engine connected with an inlet con-

duit ¢?, extending upward into the interior

of the shell A. Thebottom or base a?, is sup-

ported on a series of legs ¢!, and has a large
channel or conduit ¢°, with a serew conveyer

| a%, mounted therein for permitting of the dis-

chargeof the commingled or perfectly blended
materials settling by gravity in the path
thereof. In the flanged top a®, of the appa-
ratus is provided a flanged rim or nipple a%,

105

110

which engages and supports a pipe ¢*, into

and through which the materials to be agi-

-tated and blended together are introduced in

any suitable manner. In the upper part of

the wall of the shell A, are provided a series

of radial outlets ¢, for permifting the as-

| cending colnmns of air or gas to escape there-
through and at the same time so arranged as

to prevent the escape of any of the particles

115
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of the materials undergoing agitation and

blending together therewith. The shaft b,1is
provided beyond the top plate a*, of the shell
A, with a pulley b% which is engaged by a
belt 5% passing around a pulley 6% which is
journaled to a standard 0% mounted on the

top plate a®, and which belt has motion im-

parted thereto from any suitable source of
power,not shown. Thelowerend of the shaft

rating and settling chamber D, as illustrated | vided with radial arms o™ secured to the in-

in Figs, 3 and 4. On one end of the hollow | terior surface of the shell A,

125
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In use, this apparatus of Figs. 8 and 9, is
operated as follows:—The materials to be Seg-

regated and by agitation, to be perfectly

blended together,are introduced through the
5 1nlet a®, in the top plate of the shell A, and

allowed to descend into the presence of the |
beaters or fingers b8 and b, for eftecting the-

thorough commingling or admixture thereof
and supported during this operation by the
10 ascending column or volume of air or gas con-
tinuously presented thereto during agitation
and by reason of the greater specific gravity

of the materials being blended together than |
‘terials, comprising a drum having at one por-

the air or gas holding them for the time be-
L5 Ing insuspension,such sinksin bulk by grav-
ity therethrough, freeing the air or gas which
escapes from the interior of the shell through
the radiaily disposed outlets o, in the wall
thereof, and the blended together material in

- 20 bulk falls by gravity to the bottom of the ap- |

baratus, where by means of the endless screw
conveyer a’’the same is discharged continu-
ously from the apparatus into any suitable
storage receptacle or directly into barrels for
25 Shipment or use. It may be here remarked
that the materials to undergo the blending
operation are fed slowly through the inlet
opening in the chamber and fall in the path

of the rapidly revolving beaters or fingers |
‘terials, comprising a drum provided with a
‘rotatable shaft having fingers and fans con-

‘nected therewith, means for producing an up-
‘ward air current in said drum, a conduit for

3o and fans and are thoroughly intermingled
and blended together by the mechahical ac-
tion of the same and the air, gas or other
agent presented in a reverse direction to the
point of admission of the materials into the

35 apparatus, will cause the thorough turning,
revolution or whirling around of the various
Infinitesimal particles of the mass and thus
a thorough blending together thereof is in-
sured. By permitting the materials to sepa-

40 rate from the air or gas, being lighter than
the blended or commingled particles of the
mass, the air or gas will rise to the top of the
chamber and pass off while the blended to-
gether materials in bulk will fall to the bot-

45 tom of the chamber, and in coming in con-
tact with a conveyer may be conducted off
into a suitable receptacle for use. By such
mode of operation as hereinbefore described
practice has demonstrated that a perfect

50 blend of the different materials will always

be insured at the point of delivery of the
same from the apparatus. '

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. Anapparatusfor blending powdered ma-
terials, comprising a chamber having at one
portion thereof a force feed, air inlets, and
means for producing a current of air for
segregating and blending materials together

| therein, substantially as and for the purposes

sef forth.

55
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2. Anapparatus for blending powdered ma- |

tion thereof a force feed and a peripheral se-
ries of air inlets, and means for producing a
current of air for segregating and blending

together materials therein, substantially as

and for the purposes set forth.
3. Anapparatus for blending powdered ma-
terials, comprising a drum having atone por-

70

tion thereof a force feed and a peripheral se-

‘ries of air inlets, a central shaft carrying ob-
lique fan blades for producing a current to
‘the materials and air and beaters for disin-
tegrating and blending together said mate-

rials, substantially as and for the purposes

'set forth.

4. Anapparatus for blending powdered ma-

the introduction of materials into said drum
in the lower end thereof, a conveyer con-

nected with the bottom of said drum, pipe
connections, a separating and settling ap-

pliance provided with a rotatable conveyer
in the bottom and with a controlled outlet
and with screened air and gas outlets in the

‘walls thereof, substantially as and for the

purposes set forth,

In testimony whereof I have hereunto set
my signature in the presence of two subserib-
ing witnesses. .

JNO. 8. DETWILER.

‘Witnesses: |
J. WALTER DOUGLASS,
THOMAS M. SmitH,
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