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To all, whom it Mmay concern: |
Be it known that I, ALBERT A. DAy, citi-
zen of the United States, residing in the bor-

ough of Brooklyn, in the county of Kings
and city and State of New Yor , have in-
vented certain new and useful Improve-

ments m Reducing Mechanism; and I do

‘hereby declare the following to be a full,

clear, and exact description of the imnvention,
such as will enable others skilled in the art to
which it appertains to make and use the

same. | o |
My invention consists in the novel features

Hereinafter describéd, reference being had to

the accompanying drawings which illustrate
one form in which I have contemplated em-
bodying the invention and said invention is
tully disclosed in the following description
and claims. |

The object of my invention is to provide
a-satistactory reducing mechanism for the
purpose especially of reducing. and feeding
fuel, such as lignite and soft or bituminous
coal n a finely divided condition to boiler
furnace, although the apparatus hereinafter
described may be used in treatment of other

1t is very difficult to insure the uniformity of
fineness of the powdered fuel, or other ma-
terial, which is delivered from s reducing
meehanism owing to the fact that the larger
and heavier particles find their way by grav-
ity or otherwise into the discharge of the

1t is.one of the obj ects of my invention to

arrange 1n a vertical relation a preliminary

reducing mechanism, a pulverizing mech-
and I communication there-

with and a grinding mechanism below the

~ pulverizing mechanism, and to provide an
-ej[';ector fan connected with the apparatus

adove the pulverizing mechanism.

I' also provide means for admitting air to
the apparatus at the bottom and thus create
by means of the fan an upward suction, which
tends to draw into the fan all the lighter par-

ticles from the reducing mechanism, the pul-

* verizing mechanism and the grinding mech-

50

anism, so that only the heavier
the material will pass downward throueh the
machine. Thus the material when it Teaves

~ the preliminary reducing mechanism and

drops into the pulverizing mechanism con-

particles of

tamms some fine dust articles, and these are
i sucked at once into the fan, and do not go to
| the pulverizer; the heavier particles pass to
| the pulverizing mechanism and so muech of
{;)his ortion of the material as is converted
- by the
such fineness as to be cafried by the suction
of air will be caught up and taken to the fan,

leaving only the heavier particles to

fore has to treat only a small part of the ma-

| terial. The grinder reduces the larger par-
ticles to powder which is caught up in the air
currents and carried to the fan. Any ma-
terial escaFing from the grinder is conveved
to the preliminary reducing mechanism and
| again passed through the machine. It will,
therefore, be seen that instead of passing all
the material through
the apparatus, I separate after each reduc-
tion, all the lighter particles, removing themn
from the apparatus and only the heavier
particles are passed through more than one
reducing mechanism. This c¢Tects an jin.
mense saving of power and greatly increases
the efectiveness of - the apparatus.
regulating the speed of the fan I can regulate
the power of the air draft.or suction and to =
large extent control the maxiinum sjze of the
particles which will be carried to the ejec-
tor famn. o .
I also provide.a grinding mechanism of
novel construction, comprising a horizontal
revoluble lower grinding ‘member, above
which is a horizontally disposed u per grind-
ing member, supported by Verticaﬁy disposed
pendulous connections or links, which per-
mit a-slight rotary movement of the upper
member. The upper member is suspended
by its connections so that it just clears the
lower member, and when the material to be
treated 1s between the two members, the
rotation of the lower member will cause the

grinding members. The frictional resistance
on the lower face of the upper grinding mein-
‘ber, will cause it to revolve shghtly with the
lower member, and such slight revolving
movement. will cause it to be lifted slightly,
by reason of the inclination of the suspend-
Ing connections. This construction will,
therefore, produce a compensating action by
- mmeans of which the pressure and friction on
| the material between the faces of the upper

pulverizing mechanism into dust of

L0 pass
l' onto the grinding mechanism which there-.

attrition or crinding thereof between the
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and lower members will be maintained | together with the parts carried thereby SO

practically constant as will be readily under-
stood. 2

I also prbvide an . auxiliary wéight or
weights for the upper grinding member which |

can be attached thereto as the member itself
wears to add weight to compensate for the
loss by wear, and I also provide means for

~ adjusting the members with respect to each
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other, preferably by making the suspending
connections adjustable to secure the proper
relation between said members at all times.
In order that the finely ground materal
may
pass off to the fan with the currents of air, 1

- provide the upper grinding member, which 1s

preferably annular in its general form, with
spaces arranged at intervals through which
tﬁe fine particles may rise. | | |
My invention also includes certain details
which are fully described hereinaftter.
Referring to the accompanying drawings,
Figure 1 represents a vertical sectional view

of a reducing apparatus embodying my in-

vention and adapted for use to reduce fuel
such as lignite and soft coal to a powder and
feed the same to a furnace. FKig. 2 repre-
sents a horizontal sectional view of the same.
Fig. 3 is a detail perspective view of the
upper grinding member of my improved
orinding mechanism.
~ In the drawings A represents a vertically
disposed casing, open at the bottom, and
formed preferably of a plurality of built-up
sections or rings @ ¢’ supported upon an an-
nular base ¢’ provided with suitable legs a®.
The rings. a! are wider than rings ¢ and pro-
ject inwardly beyond the same, and the upper
portion of the casing is preferably formed by
alternating the rings e and a’, as shown,
while the lower part is formed of rings a only.
Superposed upon the. casing A 1s a casting
provided with a hopper B, and an annular
fan casing C, having an annular sht or aper-
ture ¢ communicating with the casing A, and
having a tangential discharge ¢’ which is con-
nected by a pipe with an aperture in a fur-

nace door (not shown) when the apparatusis

used as a fuel feeder. The top casting, the
rings @ o’ and base ¢* are united by suitable
bolts a* making a strong and convenient
structure as shown. I may, however, con-
struct the apparatus in a diiferent manner 1i
destred. | .
D represents a vertical revoluble shait
which.extends through the casing and hopper
and is provided at its lower end with a step

bearing d permitting a certain amount of in:
clination of the shaft, and the shaft is pro-

vided at the top with a steadying bearing d’
carried by a spider or frame d?, secured to the
hopper B, and fitting the shaft loosely, a

sufficient amount of play being provided in

said steadying bearing, to permit the shaft .
65 to rotate gyroscopically upon a free axis, | erewith and forming the bottom of the cas-

rise from the grinding members and !

may

‘which consists of a disk having a

that it will come into a state of stable equilib-
rium when rotated at high speed, after the
manner of a top, and will
upon the step bearing, and without touching
the upper or steadying bearing. _Any form
of step bearing which will permit of the gyro-
scopic rotation of the shaft and 1ts connected
parts, may be substituted for the simple form
of step herein shown.

rotate then only
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The hopper B forms part of the preliminary

reducing mechanism and 1s provided with

radially disposed webs b to hold the material

from rotation and below said webs, the hop-
per is provided with an annular pocket or re-
cess b’. This pocket will naturally fill up
with comparatively fine particles of the ma-
terial and will form a cushioninto which any

metal, may be forced and thus prevent the
breaking or stalling of the machine. -

E represents a cone shaped device pro-
vided with- angular cutting edges which 1
term the “abrading device’’ and which 1s
mounted on the shaft D to rotate therewith
and is adjustable vertically therein. . The
cone E with the bopper B forms the pre-

D is preferably square (or of other polygonal
shape) in cross section and the cone E% fits
upon said shaft and projects into the hopper
B. In this instance the shait 1s shown pro-
vided with & rigidly secured collar externally
threaded and engaging an internally thread-
ed ring ¢/, which supports the cone, and by
adjusting the ring ¢’ with respect to collar e,
the cone may be raised and lowered in the
hopper and thereby the space between the
cone and the delivery aperture of the hopper
1'3%}113,133 the fineness of the larger particles
delivered by the preliminary reducing mech-
anism into the casing below. The shaft D
also carries arms f, below the cone E, which
extend into the fan c&sin% C and are provided

 with fan blades F. Below the fan arms f,
-the shaft D 1s Fmvided with a series of

smaller disks ¢, alternating with larger disks
g’, the latter of which carry pulvenzing or
impact rods g* extending thereform into the

recesses formed between the inwardly pro-
jecting wings a’ of the casing and said casing

rings a’ are provided with inwardly extend-

' Ing stationary impact rods ¢* which extend

into the spaces between the projecting disks
g’, asshown. In this instance the rotary 1m-
pact rods and stationary impact rods form

be regulated or adjusted. This will

80

refractory substance, as a piece of rock or

90

liminary reducing mechanism. The shaft
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the pulverizing mechanism, below which 1s -

located the grinding mechanism, which is
preferably of the form herein shown and de-
seribed. |

H represents the lower grinding member
2Iﬁuorizcuﬂ;al
upper face, mounted on shaft D, to rotate
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H'’ is provided with means
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ing A.  Above the disk H is the upper grind-

1ng member H’ which is annular in general

form, and is preferably formed in two parts
each of less extent than half of the annulus,
the said parts being rigidly connected, and
leaving openings % befween their
ends to permit the finely ground material or
dust to rise, I convenlently form the upper
grinding member by casting the same and at
the same time uniting the sections thereof,
placing the headed connecting bolts or
bars £" A’ in the mold, before the metal is
poured, thus rigidly uniting the parts as
shown 1n Figs. 2 and 3. The lower face of
the upper grinding member is flat, -and the
upper face is inclined downward toward its
inner edge, so as to direct material falling
thereon into the center. The upper member

-

suitable supporting connections, in this in-

stance ears or perforated lugs 22, and I prefer

to provide four or more of such ears, al-
though a smaller number may in some cases
be sufficient. The member H’ is su ported

pendulous vertically cﬁsposed
connections A% from a stationary part of the
casing A, as shown, so as to nearly touch the
lower grinding member H. Tt will be seen
that when material is between the members
H and H’ and. the lower member H is rotat-
ing the friction on the lower face of the upper
member will tend to cause it to slightly move
i a rotary direction with the lower member

- and such movement will more or less raise the

upper member, according to the greater or
less inclination of the connections h3, which
connections will also resist the torsionsl
movement.

-ing member to bear upon the material under
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treatment with a substantially censtant
pressure and friction, and the construction
provides a compensating means for main-
talning the pressure and friction practically
constant. ‘Lhusif the frictionis moment arily
incressed for any reason, the upper member
will instantly be swung farther around tor
slonelly, thus reducing the friction corre-
spondingly. If the friction is momentarily
reduced the upper member will swing back
shghtly .and increase the friction, as will be
readily understood. It will be understood
that whenever the apparatus is in operation
and there is ma,terialp between the upper and
lower grinding members, there will be 9, Cer-
tain amount of torsional drag on the upner
members, which distorts ‘
out of their normal positions. In order tg
facilitate the introduction of the material be-
tween the upper and lower members H and

H’, I prefer to curve or bevel the lower and

~1nner edge of the upper member H’ sll the
- way around as shown at 4% and also to bevel
~or curve the forward edge A’ of each section,
~ of said upper member, as shown in Kig. 3.

6o

1 also provide means for securing an ac-

the connections 73

for attaching it to-

Lhis will cause the upper grind- -

i

oy

adjacent |

cair all around the

curate adjustment of the grinding members
~In this instance

with respect to each other.
I have shown the connections A* provided
with turn buckles A% to enable them to be
adjusted at any time, and the casing A is
provided with hand holes @ to enable the
adjustment to be made from time to time to
compensate for wear.
ber H’' wears away it will also lose 1ts weight

and 1 order to compensate for this loss, T-

];‘rovide auxiliary weights H?, as shown in
1gs. 1 and 2, preferably having slots therein
to slip over the ears 2* which welghts may be

a

_4s the upper mem-

70
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-added as required to make up for the loss of -

weight. | _ .
~1i1s a trough located beneath the lower
pairt of the casing and adapted to catch any

‘material which may fall from the grinding

80

mechanism and convey it to an elevator M

(see Fig. 1) which carries it upward and dis-
charges it by means of a trough m (partly
broken away in Fig. 1) to the hopper ¥, ‘%
the same time it may be noted thai whesn the
fan is in operation, there will be 4 snction of
grinding mechanis v be-
tween 1t and the casing /', so that no fine
material will be likely to fall out of the cas-
- 1ng. . . |
“the shaft D is driven in anv suitable man-
ner, as by a pulley D’ at its iower end, se-
cured thereto fricticnzily so us to slip in case

of any stoppage of the rotary parts, and

the shaft is preferably
length to provide
cating with an cil cup d* at
lubricating the step bearing. |

In the operation of the apparatus, the ma-

L]

terial is fed into the hopper B, and acted on

bored throughout its

its upper end for

ah o1l passage d® communi-

052
(It

90
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ny the preliminary reducing mechanism, to

abrade or chip off particles which fall into
the casing A, the fine dust particles will be
be drawn by the suction of the fan, into the

105

1an casing and the coarser particles will de- -.

iscend and be acted on by

the pulverizing
‘mechanism, the finer

particles so formed be-
‘ing continually carried upward by the air to
the fan and the coarser particles {alling into
the grinding mechanism, in which they are
fhinely reduced to an impalpable dust or DOW-
der, which is carried upward therelrom to
the fan. The fine particles or dust are dis-
charged by the fan, with air into the [urnace,
and will burn with
heat. , . .
What I claim and desire to secure by Let-
ters Patent is:— ' -

1. In a reducing mwechanism, the combina- -

11

the production of intense.

110

3

tion of horizontally disposed upper and lower

grinding members, means for continuously
rotating the lower grinding member, a sta-
tionary support for the upper grinding nier-
ber, above the same, pendulous connections
secured to said support, and connected to

i saxd upper grinding member at a distance
- from its center, and constructed to permit



.+ " Jower grinding member, a stationary support -

.90

4 .

relative movement in a rotary direction be-_l
tween said upper grinding member and its
support, to change the vertical relation of
the upper and lower grinding members, sub-
- 5 stantially as deseribed. -

- 2. In a reducing mechanism, the combina-
“tion of horizontally disposed upper and lower
orinding members, means for rotating the

10 for the upper grinding member located above
the same, links connected to said support,
and connected to the upper grinding member
at separated points=at a distance from its
center, forming the only connections with
said upper grinding member, and permitting .
said upper grinding member to turn on its
own axis with respect to its support to alter
its vertical relation with respect to the lower
grinding member, and means for; positively
adjusting said upper and lower grinding
members, one with respect to the other, sub-
~ stantially as described. o .
3. In a reducing mechanism, the combina-
‘tion of horizontally disposed upper and lower
grinding members, means for rotating the
[ower grinding member, a stationary support |
for the upper grinding member located above |
- . the same, links connected to said support,
~ and connected to the upper grinding member
130 at separated points at a distance from its
~ center, forming -the only connections with
said upper grinding member, and permitting
said upper grinding member to turn on its
own axis with respect to its support to alter
35 its vertical relation with respect to the lower
~ grinding member, means connected with.
- said links for positively adjusting said upper

19

29

. and lower grinding members; one with re-|

spect to the other, an auxiliary weight and |
means for securing said weight to the upper
_grinding - member to compensate Ifor wear,
~ substantially as described. |
- 4. Inareducing mechanism, the combina-
~ tion with horizontally disposed upper and |
- 45 lower grinding members, said upper member .
" being apertured to permit the finely ground
~ material to rise therethrough, means for
~driving the lower grinding member, & sup-
- port for said upper member located above
50. the same, pendulous devices extending from.|
. said support, connected: to the upper grind-
~ ing member at a distance from its center, and
- permitting relative movement in a rotary di-
~ rection of the upper grinding member with
85 respect to its support; to change the vertical
~ relation of the upper and lower grinding
‘members, a casing inclosing said grinding
members, and provided with an outlet at its
“upper end, and means for creating a current
60 of air from the bottom of the casing to said
. .outlet, to remove the finely divided material,
 substantially as described. '
5. In areducing |
tion with a vertical revoluble shaft, a sup- ;
porting bearing for ‘the lower end of said |

40

69

il —

respect to the lower

of a vertically disposed casing located below
‘and communicating therewith, pulverizing
mechanism located in the upper part of said

“part_of said casing, a horizontally disposed

having an annular aperture communicating

‘member, but permitting a slight movement -

mechanism, the combina- |

919,327

shaft, a steadying bearing for the upper end
of said shaft, provided with sufficient play to

ermit the shaft to rotate upon a free axis, a

orizontally disposed lower grinding member
carried by and rotating with said shatt, a
horizontally disposed upper grinding mem-
ber independent of said shaft, and surround-
ing the same, a support for the upper grind-
ing member above the same, and vertically
disposed connections from said support se-
cured to the upper grinding member at a dis-
tance from its center, and constructed to per-
mit a relative movement in a rotary direction
between said upper grinding member and its
support to change its vertical position with
grinding member, sub-

70

75

80

stantially as describe . _
6. In a reducing mechanism, the combina-
tion with a preliminary reducing mechanism,

85

casing, a horizontally disposed revoluble
lower grinding member located in the lower
90
upper grinding. member located above the
lower grinding member, pendulous supports,
connecting ‘said upper member with parts.

‘connected with said casing and constructed

to permit movement of the upper grinding 95
member in a rotary direction, to change its
vertical relation with respect to the lower
grinding’ member, an ejector fan casing lo-
cated above the pulverizing mechanism, and
100
with said chamber, and a fan in said fan cas-
ing, substantially as described. |
7.-In a reducing mechanism, the combina-
tion with a rotatable grinding member and
an opposed non-rotatable grinding member,
supporting connections between said non- -
rotatable member and a stationary part per-
mitting a slight movement of the non-rota-
table member in a rotary direction, said con-
nections being so constructed that the said

105

110

permitted movement will’ cause the separa-

tion of the grinding members, to relieve the

pressure between the same. .
" 8. In areducing mechanism, the combma- -
tion with two grinding members having their 115

axes in alinement, and provided with op-
posed grinding surfaces, means for continu-
ously rotating one of said members, links .

" connected to the other member, at separated

points around its axis, and havingtheir oppo- 120
site ends pivotally connected to & stationary
part, said links preventing the rotation of .
their coanected member with the rotating
of the connected member in a rotary direc- 125
tion, to relieve the pressure between the.op- |

| posed grinding surfaces, substantially as de-

scribed. . |
9. In a reducing mechanism, the combina-
tion with horizontally disposed upper and 130



~ substantially _
- 10. In a reducing mechanism, the combi-

919,327

lower grinding members, means for rotating
the lower grinding member, connections ex.
tending from the upper grinding member to a
statlonary part, holding the upper member
from rotating with the lower member -but
constructed to permit the upper member to

move slightly in a rotary direction to relieve |

the pressure between the grinding surfaces of
the members,

space for the discharge of ground material,
as described.

nation with hovizontally disposed upper and

.= lower grinding members, means for rotating

1D
wt

the lower grinding member, connections ex-
tending from the upper grinding member to a
stationary part, holding the upper member
from rotating with the lower member but

- constructed to permit the upper member to
- move shightly in a rotary direction to relieve

the pressure between the grinding surfaces of
the members, the upper grinding member
being provided with apertures extending
therethrough above the grinding surface of
the lower grinding member to permit the

the upper grinding member ;
having its grinding surface recessed to. afford

|

O

escape of ground material, substantially as
described. -

11. In a reducing mechanism, the combi-

nation with horizontally disposed upper and :

lower grinding members, means for rotating
the lower grinding member, connections ex.
tending from the upper grinding member to a
stationary part, hoﬁiing the upper member
from rotating with the lower member but
constructed to permit the upper member to

move slightly in a rotary direction to relieve

the pressure between the grinding surfaces of
the members, the upper grinding member
consisting of separate horizontally curved
parts, spaced a distance apart, and rigid con-
nections between said parts, whereby aper-
tures are formed through the upper member
for the escape of ground material, substan-
tially as described. | |

()

45

in testimony whereof I affix my signature,

in the presence of two witnesses.
ALBERT A. DAY.

Witnesses:
L. P. WHITAKER,
J. K. MOoRE,
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