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- UNITED STATES

HAMILTON RUDDICK O BROOKLYN NEW YORK, ASSIGNOR TO THE

PULVERIZED COAL AND FUR]N ACE GOMPANY OF NEW YORK

APPARATUS FOR REDUCING AND PULVERIZING FUEL

' SPE CIFICATION forming part of Leiters Patent No, 388, 375 dated Augu st 21 18 88
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(Nn mﬂdﬂl Y

To oll whom it ma J COnCerm:
Be it known that I, HAMILTON RUDDICK, a
citizen of the Umted States, and a resident of
“the city of Brooklyn, in the county of Kings
5 and State of New lez; have invented certain
- new and useful Inmmvements 1n Machines for
Reducing and Pulverlzmg Fuel, of whl(,h the

| followmg 1S a specification.

My invention relates to lmpmvements in

10 machines for reducing and pulverizing min-

eral fuels, and for Supplymg the same mixed |

with sufficient air to insure perfect combus-
tion to all classes of furnaces used in all va-
- rieties of economic purposes.
L5
- market it has been found that a very large
“amount of the fuel is wasted by becoming bro-
ken into fine. dust.
fine material is produced by the blasting out
20 and the handling of the coal, and by break-
Ing and preparing the various sizes in which
it is sold. It accumulates in enormous quan-
tities, and in most cases where attempts have
been made to utilize the same such attempts
have been usually unsucecessful, for the rea-

2
| ‘son that such material is usually in too fine

a state of division to permit of an ordinary
draft being passed through it and a quantity

of air sufficient to support active combustion
being supplied, or to permit of a strong draft
bemﬂ* used without lifting the fire from the

- 30

gmte and carrying a large portion of the fuel _

‘up the smoke-stack.
- The object of my mventlon IS bo effecb by

busmon of, and consequently a diminution of,

~ the consumptlon of all classes of fuels ordi-
40 narily used for all varieties of economic pur-
| poses. I accomplish these objects by means
of a particular form of machine into which

the crushed and pulverized coal or other fuel

- is fed, and in which it is then reduced into an
1mpalpable dust, together with a quantity of
. air sufficient to produce perfect combustion,
~ and which finally discharges the air and pul
verized fuel at any point where the same may
be conveniently consumed in any desired di-

50 reetlon and in any convement quantlty T]_IIS h upon which rest correslmnduw ﬂ%nﬂ*es as,cast 100 -

In preparing eoal and other fuels for the |

In the case of coal this

mechameal means the utilization of all classes.
of low-grade fuels which have hitherto been |
wasted, as well as to effeet more perfect com-
to the size of the machine.

] machme reduces the fuel afl;er bemn' 1ntro

duced into the machme 111 a crushed condl

tion to an impal pable or floated dust, and o
~draws in air and mixes the same with the fuel_f—--- _':
automatically, so that each particle of fuel as 55 o

it passes from the machine and enters the fire- -

box shall be surrounded by air sufficient for
1ts combustion; and, lastly, 1t discharges the -
fuel and air automatwally in deswed qu&ntl SRR
60

My invention will be besb lmderatood by ref- S
erence to the accompanying three sheets of,-.-

ties:

drawings, for ming pdlb of thls speclﬁcatlon 111
whl(h—-— |
Figure 1 is an elevatu)n of the maehlne 5
Fig. 2, a plan view of the 1nte1101 of a parb
of the pulveuzmg cylinder; Fig. 3, a vertical
section of the entire pulverizer; 1“10* 4,aver-:.
tical cross section upon the ]me T X of Fig. 8;
Fig. 5, an end view of the pulverizer, show
ing the teeding- hopper partly broken away;

I‘1g 6, a vertical cross-section upon the line .
x X of Fig. 3, omitting the pulverizing and = -
Fig.71s a horizontal section =~
of the eylinder, showing, generally, the ar- 7z
Fig. T*1s. -
an eularged detail view of the means for se- =~

fan mechanism.
rangement of the lining fastening.
curing the lining. Figs. 8,9,and 10 areviews -
of details and show the manner of att'whlllg-_._
the lining of the machine. ~

out the several views.

The machine is made in the foxm of ahodow | .
A, termlnatmg at one end in the .
form of a section of a sphere, as shown in 85

cylinder,

Figs. 1, 2, and 3. This cylmder and the hol-

low Sphermd will vary in diameter according.
The end walls of

the machine are parallel planes.

In the views, A’ represents the peupherd;l 90

walls of the machme, and ‘A* the end walls. -

The machine is made of cast-iron or any other .

convenient material, and the walls may be of
any convenient thlckness In practiceit will

be found convenient to castthe cylinderintwo 9 5 B |

horizontal sections, which are placed upon
each other,asshown in I‘ws 1 b.6.and 7.

end, and with a flange, a, at its upper Smface, -

Patst Omice.

75

Similar letters refer tosi mlla,r pm bs bthl‘lﬂ"h R

The '_:ﬁ:_._f';
lower section is cast with standards Sat either
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B

upon the lower face of the upper section, as
shown in the views. The two sectlons are
held together by means of a series of screw-
"bolts, b b, passing through openings in the
5 flanges, or in any othcr convenient manner.
In practice, however, the cylinder may be
composed of any convenient number of sec-

—._tions fastened together inany suitable manner.

- . _The interior of the machine 1s divided 1nto
10 any convenient number of independent com-

partments or chambers,C C" €% by means of a

series of parallel vertical diaphragms, D D',

The first of these diaphragms D is placed at

the point where the spherical walls intersect
15 the walls of the machine, as shown in Figs. 2
and 3. In praectice, two diaphragms are used
which divide the eylinders into three compart-
ments, as shown in the views. The compart-
ments are connected with each other in the in-
terior of the machine by means of one or
more circular openings, d d, in the dia-
phragms. Throughthe center of the eylinder,
and consequently through the openings d d’,
in the diaphragms, passes a horizontal shaft.
K,which issupportedupon exterior bearings, BB
B, made of anti-friction metal, which are car-
ried npon brackets B’ B',attached by the bolts
b* b* to the vertical end walls, A? A® of the
machine. The shaft may be of any conven-
lent diameter, but must have suffielent
strength to carry the rotary blowing-fan I¥
and the rotary beaters I’ J’, and the bearings
and their brackets will vary in size according
to the size of the pulverizer and the weight
of the rotary blowing-fan and the rotary beat-
ers. lhach compartment of the c¢ylindrical
portion of the machine contains a rotary

20

25

30

35

beater of the general character shown in the

drawings. Anynumber of rotary beaters may
be arranged radially around theshaft Ii. In
practice, however, four will be found most
convenient, as shown in the views. In the
blowing compartment C, at the closed end of
the machine, the blades of the rotary blowing-
fan are mounted on adjustable radial arms, as
shown 1n the views, so that their plane sur-
faces may be adjusted laterally at any angle
to the axis of the main shaft E,upon which the
rotary blowing - fan rotates. The object -of

40

45

5C
dratt of alr through the machine from the
feed-hopper to the discharge-spout on the
periphery of the blowing-compartment.

The arrangement of the rotary blowing-fan
in the compartment Cis shown in Ifigs. 2 and
3. Inthedrawings, F', I¥, F°, and F"* represent
the four blades, and 1n Ifig. 2 they are repre-
sented as having their flat surfaces adjusted
longitudinally to the axis I at an angle of
about thirty degrees. It is immaterial how
the blades of the fans are radially mounted or
by what means they are laterally adjusted.
In practice, however, 1t will be found most
convenient to adjust theminthe mannershown
in the views.
collar or hub bolted or keyed to the shaft E,
containing four screw-holes, f' /7 f' f/, drilled

60

this adjustment 18 to facilitate and regulate the

1

—

thereto.

vided with the flange ¢, keyed or bolted to

at right angles to each other. The blades are
mounted upon radial arms f* f2 f* f* which
terminate at one end in serew-threads and at 7c¢
the other end in flattened cross-heads, and -
screw into the openings f/ f' f' f'. They are
attached to the arms f* f* f* f* by meaus of a
series of ordinary bolts, f° f° f° f°, passing

through openings in the {lattened cross-heads 75

£ of the radial arms f° f% Bach arm

carries upon it a screw-nut, f*, screwing over
the upper part of the screw-thread, by means
of which the blades can be held firmly in the
collar fabt any angle. In changing the adjust-
ment of the blades the nut f° is in each case
unscrewed and the radial arm of the fan-blade _
turned to the desired angle, and the nut then
secrewed down fast with a wrench. To admit

of this adjustment, the side walls of the com- 33
partment are made partially spherical, as
shown in the views, and the extremities of
the fan-blades correspondingly eurved to per-
mit of their being turned.

In the cylindrical portion or pulverizing 9>
compartment of the cylinder € C° the rotary
beaters are mounted rigidly npon the axis of
rotation and with their flat surfaces parallel
They may be attached to the rotat-
ing axis or shaft I in any convenlent manner;
but in practice the manner of fastening shown
in the views will be found most simple. Iig.
3 shows a c¢ylinder divided interiorly into two
compartments, each provided with a set of
rigidly-mounted rotary beaters, I I, in one ico
compartment, and J J in the adjoining one;
and Fig. 2 shows, for the sake of convenience,

a single compartment of such a cylinder only.
In this view, 7 represents a collar or hub pro-

80

105
the shatt ii.

I" I? I* I* represent: four rotary beaters ro-
tating in the compartment. These are carried
upon the radial arms ¢ 4° ¢° ¢°, the extremities
of which fit into grooves cut in the face of the
flange 4" and are secured thereto by the bolts
¢t 4% 4% i*. The outer extremities of the radial
arms 7° ¢°, &c., terminate, as in the case of the
rotary blowing-fan in the compartment C, in
flat cross-heads, to which the rotary beaters are
fastened by means of the bolts ¢°¢* . The di-
mensions of all the parts will vary according
to the size of the eylinder and of the compart-
ment, and they may be made out of any con-
venient material. -

The discharge of the machine is effected b
means of arectangular pipe, K, Ifigs. 1, 5, and
6, terminating in acurved and flanged bottom,
k*, fitting over an openingin the curved walls
of the compartment C. Thesideflanges of the
bottom contain slots &' &%, through which pass

I[O.

115

125

bolts %* &*, which penetrate the main walls of

the eylinder A. In this way the discharge-
pipe K assumes a tangent to the circumference
of the pulverizer, and by unscrewing the nuts
upon the bolts £* &’ and sliding the discharge-

130

In these frepresents a cast-iron | pipe up and down over the opening in the

curved surface of the cylinder by means of the
slots on the bolts the inclination of the tangent
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may.be varied at pleasure, as shown by the ( fan and will remain in the 1educmcr compart--z el
ments until they are thoroughly redueed In

dotted lines in Ifig. 5. The outer extremltv

of the pipe K terminates in .a flange, ¥/, as
shown in Figs. 1, 5, and 6.

In one of the side
walls of the pipe K is placed an opening cov-
ered by glass or other translucent material for
the purpose of affording inspection of the 111

~ terior of the discharge-pipe.

The interior of the cylinder A is lmed Wlbh'
2 lining of boiler- -plate, W, or other desirable

| matena,] arranged in bhe ‘manner shown in

20

size.

IFigs. 7, 7"* 3, 9 and 10. The sheets of lining.
| correspond in size to the shape and dimepsion
~of the section of the cg linder to which they are

to befitted. Intheviewsthecylinderisshown

to be composed of two sections, and the lining
18 likewise made in two sections of a similar
In Figs. 7, 8, 9, and 10, A’ represents a

section of the cylinder-walls, and W asection
of thelining. ThPBXﬁI’eme]()nﬂ‘ltlldlll‘ﬂ edges

. of the lining W contain any number of coun-

- tersunk Dbols-holes, w w w, as shown 1In the.

T

30

- purpose of holdmg thp sectlons together.

35

- 40

45

views. The lmnw is a.ttached by bolts pa.ss
Ing through these holes to angle-irons w" W',

Figs. 7 Emd 72, placed lonﬂ‘lbudmally a,lonﬂ’the |

]ongltudmal edges of the sections. The sec-
tions of A A’ of bhe cylinder are cast with the

longitudinal double flanges ¢’ ¢, Figs. 7, 8, 9,

and 10,containing the holes a* %, thr ough which

the bolts b b, &c., Fig. 1, are p’hSSBd for the
The

longitudinal angle -irons w' are set mto the

space formed between the two flan gesa o when

the sections A’ A’ are bolted together, and are

bolted to the sections A’ A’ in manner 51m1]a,l: |

to that shown by w* in the views..

- The method of operation of the machiue is
as follows: The pulley K'is attached bya-driv-
ing-belt to any convenient form of motor that

will enable the shaft I and the beaters: at-
tached thereto to be driven atthe rate of speed

varying from two thousand two hundred to
twothousand five hundred revolutions permin-
The fuel in the form of a fine powder

ute.
enters the pipe H, where it becomes mingled

with any desired .:mmunt of air and falls Tnto
the interior of the box A at O, where it is at

~ onee caught up by the beatms and subjected

50

to fnrther reduction,
complished by the whirlwinds of air moving

" This reduction is ac-

at a very high velocity, generated in the cyl
inder by the rotary beater rotating rapidly,
and to the violent interaction of the rapidly-

_rotating beater-blades and theinterior surface

55

of-the shell or casing. Owing to the peculiar

form of the chambers these whirlwinds, which-

are generated by the rapid rotation of the
beaters, revolve on theiraxis with still greater
velocity, carrying with them the particles of
coal and whirling them in swift spirals. The
friction of the paltlcles of fuel upon each other

“produces an impalpable dust or powder. The

65

finer particles of fuel as they become reduced
“into a fine powder will be drawn by the sue- -
tion of the blowing-fan Fintothe compmrbment |
- O, while the coarser particles,

being much

heavi ier, are not affected by the actmn of the

fan-blades H I"' T,

amount of air admitted. o
expelled through the mouth X’ of the tangen-
tial pipe K by ‘the action of the fan-blade F', =~ -
and the other material coming through i
__._8.5 o

- The discharge- plpeK S
‘may be made to assume any desired angle of .
'mclmatlon by simply unscrewing the bolts :_.._};_ i -
K3 %, Figs. 1, 5, and 6, and S]l(]lnf" it upward =
or downﬂard on the Slots kIt in the curved.
| flange /%, Figs. 1, 5, and 6, and then tlghten-'?;f_g,
ing the bolts B, |

reducing fuels.
ing almost all kinds of materials, and even for

‘triturating liquids, and I do not. limit the in- =

| this way a separation of the finer 1);1P|31(31ES- e
{from the coarser partlcles is effected inthe ma- =
The quantity and quality of dust fur-

chine.

nished by the machine will depend upon ‘the

degree of movementthatcan be commumeated
to the air and material in the pulverizing-cyl-

inder and the quantity of material which can .
The es-

be kept in motion at any one time.

75 .

cape of the dust is effected by means of the,

of dust escaping w1ll vary according to the

forced through by the air entermg at the op-
posite end of the mill.

I, and F* and the amountf";-._*‘
The dust ‘111(1 air ar e_'._ N

90 :

For the purpose of o'bservmg the condltmns e o

within the machine the opening K* is pro- .
‘charge-pipe K. This opening is cweled by .

vided in the side walls of the tangential dis-

a plate of glass, which may be removed at.

pleasure.

ent manner.

From the discharge-spout the fuel .
may be conduected to the furnace by any con-.. AR
venient form of plpe atbached In any couvenl-r:.,.__

100 .

It is also IJOSSIble to make use of thls formif
| of pulverizer for purposes other than that of
It'may be adapted for reduc- -
105 .

vention to any one particular use, although it

fuel. |
I claim as mv mventmn-—--

is primarily adapted to the process of sa,vmn* S j.";_":?-;f:,flz

1. Inamachine for pulverizing fuels,&c the__:. ST
combination, substantially as helembefme set .-
forth, with the pulverizing-chamber,of a blow-

ing- compal tment having spherlcal mde walls,

and a rotating shafb -carrying one or more . __
rotary fans havmw laterally-adjustable blades
which are curved on their peripheries to cor- -
| respond to the walls of the blowing- cmnpart B

ment.

2. Inamachine for pulveuzmcr fuels . thel'
‘combination, substantially as herembefore set
forth, with- the cylindrical pulverizing-cham-
ber, the shaft, and rotary. beaters,of a blowing- -
compmtment having spheucal side walls,

-placedatone end ofsaid chamber and connected
therewith, and a rotary blowing-fan rotating =~ =

120

15

upon the same shaft as the rotary y beaters, and -

walls of the blowing-compartment.

having laterally-adjustable blades the peuph e
eries of which are curved to correspﬂnd bo the- Yoo
- 8. Inamachine for pulverizmgfuels, &e. the- S,
combination, substantially as her embefore set
forth, with the pulverizing - ‘chamber, of a
' blowmﬂ* compfu tment. hm ing 5phemcal Slde_j o




- combination, substantially as he:t einbefore set
~forth, with the blowing-compartment, of a
| _Shdlng tangential (]1801]:110‘6 -pipe,whereby the

~angle of dlehrlIgb of the pulvel ized materlal

10

20

and curved on their peripheries to corre-
spond to the walls of the compartment.

- the angle of dlb( harge may be varied at pleas-

wails, and a rotary blowing-fan in its 111t(31101
the blades of which are laterally adJustable

4. Inawmachine for pulverizing fuels, &c.,the
may be varied at pleasure.

0. Inamacllmeforpulveuzuw[ue]s &oe. the
combination, with the pulverizing- chdmbel

of a bl()wmcr compartment connected there- |

with, and mtaly blower - fan, the blades of
W h](h are adjustable at any angle to the axis
of rotation.

6. Inamachineforpulverizing fuels, &e.,the
combmallon substantially as hereinbefore set
forth, with the blowing-compartment, of an
adj ustabletajlwentlaldisclmrfre -spout, whereby

ure,provided with a curved flange fitting over

288 375

thepenphery of said compar tment said ﬂanﬁ'e

| being formed with slots in its side, and bolfs
1n bhe side walls of the eompmtment passing

through the said slots, whereby the said dis-

| charge-spout may be caused to slide upward

or downw*&rd at pleasure.

7. Inamachine for pulverizing fuels, &ec.,the
combination, substantially as hereinbefore set
forth, with the exterior shell of the machine,
composed of removable sections, of a remov-

25

30

able sectional lining fitting into and corre-

sponding with the sections of the shell, and

(having the longitudinal edges countersunk to
receive bolt- heads and a series of angle-irons

bolted into recesses in said eylmder sechions

35

to- which the longitudinal edges of said lining

are bolted.

- Signed at New York, in the county of New 40
YOIk and State of New York, thls ]2th d%y of
Oetober A.D.1885. -

HAI\’IIL'[‘O“\T RUDDICh

Witnesses:
EpwIN F. WRIGHT, |
WILLARD PARKEER BUTLER.
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