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- UNrTED STATES PATENT OFFICE.

RYERSON D. GATES,
- ' - WORKS,

OI‘ CHICAGO, ILLINOIS ASSIGNOR TO TIIE GATES TRON
OF SAME PLACKE.

PU LVERIZING MACHINE

SPEC-‘IFIGATION fermmg part of Letters Patent No. 436, 349 de.ted September 16, 1890,
Apphee’clon ﬁled Mereh 04, 1888, Serial No. 268,396 (Ne medel)

—

To all whom it may concermn: .
Be it known that I, RYERSON D. GATES, a
citizen of the United States, residing at Chl—
cago, 1n the county of Cook and Ste,te of Illi-
5 noie, have invented a certain new and use-
ful Implovement in Pulverizing-Machines,
which is fully set forth in the followm o speci-
fication, 1efelenee being had to the eccom-
panymﬂ* drawings, in which— |
10 - Figure 1i1sa blde elevation of a machine
| embedymo my invention; Fig, 2, a rear ele-
vation of the same, one- half thereof being
shown in section upon the line 1 1 of Kig. 1
Fig. 3, a sectional view taken on the 111:1e 2 2
15 of I I‘1g 2; Fig.4,a side elevation of the screen-
frame; Fig. 5, an end elevation of one of the
‘roller-shaft bearings detached; Fig. 6, a sec-
- tional view of the same, taken on the line 3 3
of Kig. 5; Fig. 7, a detail view of one of the
20 glbsor ]{eys deteched and Fig. 8, a detml sec-
tIOIlELI view taken on the line 14 of Iig.
- Like letters refer to like par ts in ell the
figures of the drawings.
My invention 1elates to pulvemzme—ma—
25 chines, and more particularly to that class in
which eylindrical pulverizing-rolls are em-
ployed in conjunction with a-cylindrical re-
volving screen surrounding the same, and
within which said rolls operate.
- My present invention is in the nature of
an improvement upon the pulverizing-ma-
chine for which Letters Patent have been
oranted to me as follows—to wit: No. 260,092,

30

dated June 27, 1882; No. 269,404, dated De-

35 cember 19, 1882, and No. 286,290, dated Octo-

ber 9,1333,and also Letters Patent No.319,479,

| ﬂ'lanted June 9, 1839, to myself end Charles
Kaestner -

The objectof my p1 esentin venuon is to pro-

40 duce a machine of improved construetion and

| of 1ncreasea efficiency in operation; and to

these ends my invention consists in certain

novel features which I will now procced to

describe, and will then pertieulaﬂy point out |

45 1n the claims.
In the drawings, A 1ep1 esents the base of
the frame, upon which is mounted the lower
- half B of thecasing, which is secured thereto
in anysuitable manner.. This casing is made

5o in two sections, the upper half B’ being

I mounted in the lower half B and secured

thereon in any suitable manner, so as to be re-
movable therefrom. The 10wer half B of the
casing is provided on each side with a support-
ing-ledge b,and upon theseledgesare mounted 35
the beari ing-boxes C of the roller-shafts d.
The bemmmboxes C of one of the roller-

shafts d are bolted to the ledges by means

of bolts ¢, while the bearing-boxes of the other
rollel-shaft are freeto move upon said ledges. 6o
Upon each side of the machine there is pro-
vided a yoke K, which embraces both bear-
ing-boxes on eaeh side of the machine, and
whlch is provided with a follower E’ ad-
justed by means of a screw E? and ha,vmn* 65
springs E° which bear against the stationar y

'bealmfr-box C, said yoke operating to draw

the movable bea;ring-bexee toward the sta-
tionary bearing-boxes, substantially asin my
Letters Patent hereinbefore referred to. The 7o
construction of the yoke, however, is some-
what different. It consists of end Dblocks e,
which are notched at the top and bottom, as

‘shown at €', to receive the ends of straps e? .
The pro- 75

which connect the said end blocks.
jecting ends of the straps are threaded &nd
provided with nuts e, by means of which the
parts of the yoke are held together. It will
be seen that by reason of this construction it
is only necessary to loosen the serew E? suffi- 8o
ciently to remove the tension and then loosen
the nuts ¢® in order tc enable me tolift up the
entire strap and remove the same, thus giv-
Ing free access to the beermmbo*cee Wlthout
the necessity of removing the entire yoke.
The bearing - boxes themselves are con-
structed in detail in the manner shown in Figs.
5, 6, and 7 of the drawings. Each bemme'-
box is formed in a single piece, and one half
of the bearing therein is formed by means of go
a suitable semi-cylindrical recess in the said
box. The other half is formed by means of
a block C’ of Babbitt metal or _othef suitable
material arranged in a recess ¢’ in the box C.
The journal d’ of the roller-shaft d is provided gs
with grooves d?, extending around the same,
and the block C is prov ided with correspond-
ing projections c?, whleh fit and enter said
grooves. The recess ¢’ is of & width from
front to rear greater than the width of the roo
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Pplacement of the block C’.

block C’ by an extent slightly greater than
the height of the projections c?, and the block
1s beld in position by means of a gib or key
C? equal in thickness to this excess of width
of the recess, and notched at the bottom, as
shown at ¢’ to catch over the bottom of the
recess and be held firmly in position when in
place. A pin C® serves to preventlateral dis-
By reason of this
construction end motion of the roll-shafts is
prevented, thereby avoiding binding and fric-
tion and consequently heating at the shoul-

“ders of the journals thereof.

The block C” of each bearing-box may be
readily removed by first removing the pin C3,
then raising the gib C?to disengage itslower
edge, and then removing the same, when the
block C" may be moved.away from the jour-
nal sufficiently to clear the projections ¢
thereof from the grooves d? of the journal d’.
The block may. then be moved laterally out-
ward and thus removed from the recess. By
reversing these operations the block may be
I'emse_lted

The rolls D, which are mounted on the

-~ shafts d, may be of any suitable construction

30 A

for their purpose, and are driven by suitable
pulleys D/, mounted on their respective shafts
and actuated by means of 4 belt from a suit-

able counter-shaft or line of shafting. Be-
tween the said rollsand above the same there

i3 mounted a hopper F, consisting of a trans-

35
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and inclined towmd the junction of the two
rolls, and of the side plates f/, extending to-
ward and over the rear roll, the whole bemﬂ‘
supported by means of arms K’, extendmw

downward and bolted to the lower half B of

the casing.
Gindicates therevolving eylindrical sereen,

~ which consists of two parallel annular s1de

50
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plates G’. Each of these plates consists of
a cylindrical body portion g, pmwded with
an outwardly-projecting flange g near 1ts

radially inward in the opposite direction
from the i inner side of said body portion.

The ﬂanﬂ*e g* is provided with an ineclined
extension g% which extendslaterally outward,

as shown, to a level with the outer edge of ;

the body g. Uponthe outer face of the body
g, and between the flange ¢’ and the inner
edge of the body, thele is mounted a see-
tional rim G? of wood, secured in position by
wedge-shaped cross-bars G° extending ACTOSS

~ from plate to plate and secured by bolts g

6o

Thesewoodenpiecesprovideameansofattach--
ment for the wire gauze or netting G? of |

which the main portlon of the peuphery of
the revolving screen is composed. This wire
oaluze or nettmo‘ 1s constructed in compara-
twely small sections , corresponding inlength
to the sections G? of the wooden rim, 8o that
in case any portion of the said ﬂ'auze or net-
ting is injured it will not be necessary to re-
move the whole thereof, but only that section

" which has been 111,] ured

436,349

The euntire screen G is divided diametric-
allyinto two separable halves, the two halves
of sa,id screen being connected by means of

70

bolts g° passing through flanges G°® at the

ends of the halves, or in any other suitable
manner. The ob,]ect of this construction is
to enable me to remove and replace the screen
without removing the rollers contained there-
1n, and this may be obviously effected by re-
moving the bolts ¢ when the upper half of
the screen may be first removed bodily and
the lower halt then brought uppermost and
removed 1n a similar manner. This enables

‘me also to employ rolls, the combined diam-

eters of which are sufficient to occupy nearly
the full space within the screen. Moreover,
I am enabled to provide the sereen with the
flanges g° and ¢% which contract the lateral
openings of the screen to an extent just suffi-
cient to clear the shafts of the rolls D. Semi-

75

80

circular plates G may be employed to close

the lower half of this la,teml opening on each
side.
The 1evolv1nﬂ* screen (= 1s supported upon

friction-rollers H at the bottom thereof, the

- said rollers being arranged in pairs, both at _-
- the front and rear of the machine, and being
-mounted on shafts /i, by means of which they
~are driven.
- vided with a series of transverse buckets G3,
-congtructed and arranged substantially as in
-my Letters Patent hereinbefore referred to.

verse plate f, arranﬂ'ed above the front roll |

The revolving screen G is pro-

At the bottom of the casing B there is ar-

'ranged a trough I, tightly connected to said

casing at its ends, as shown in Fig. 3, and of

able form, extending 10n-g,i'tudi-_ually through

- said trough, and also through the tube or con-
- duit 15 which forms & continuation of said
troncrh ab the rear.

The tube I* ends in a suitable discharge-
spout I°, which is open at its upper end to

provide means for connecting thereto a suit-

able dust collector or discharge, by means of
which the fine dust may be collected and dis-
charged. At its forward end the conveyer I’
isprovided witha bevel—wheel v’ ,which meshes
with a similar wheel +* on a shaft 23, drwen
from one of the shafts /.

At the top of themachine,above thecasing,
there 18 arranged a transverse trough or con-
duait J,from each end of which feedm g-spouts
J’ extend downward and inward, terminating
at a point above and between the rolls D.

Within the trough J there is arranged a
right and left hand spiral conveyer J2 ex-~

tendlnﬂ' 1. each direction from the eentel of
said troun'h and mounted upon a shaft j, ex-
tendmw thIOUﬂ‘h sald trough and prowded

Qo
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“a width slightly greater than the width of the
wire-netting of the revolving screen . Along
- 1ts lateral edﬂ‘es at the top thel eof, this trmmh
is pr{wlded with an upwardly - proj ectmn'
flange 7, which enters a corresponding groove
@, formed in the periphery of the revolving
sereen G between the flange ¢” and the Wooden '
-rim G* thereof. Within the trough I there is

~arranged a conveyer1’, of spiral or other suit-
inner edge, and with a ﬂa,nﬂ'e g* projecting |
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- ceive the end of the main feeding-spout L,

‘which rests upon the sald plate, as shown in
_I‘lﬂ* 3.

30
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from 2 pulley D2 on the shaft d of the front
roll. |
- Above the center of the trough J is ar-
ranged a hopper K, provided with a V-shaped
pa;rhn g-ridge A, emendmﬂ' from front to rear
thereof and adapted to dn ide the material

whieh falls into the hopperand discharge the

same 1n two equal portions 'into the trouﬂh
J, at eachrside of the center thereof.

- In the hopper K thereisarranged a vibrat-
ing plate K’, mounted on a rock-shaft %, the
sald rock-shaft being provided with an arm
k’, whieh is actuated. by a cam 7° on the shaft

o 5 9. The lower end of the arm %’ is provided
with a slotted toe k% adjustably bolted there-

to-and bearing upo‘n'the'cam 7%, and serving
by its adjustment to correspondingly adjust
the position of the plate K’. The plate K’ is
provided with a central aperture K* to re-

M replesents a screw-bolt passing thr'ouﬂh

therein, the said screw-bolt forming an ad-

justable stop or rest for the feedlnﬂ*-spout L

to limit the downward motion thereof. The
feeding-spout L is of course free to 1?1b1ate
when actuated by the vibrating plate K’

The front shaft /i is provided with a pulley“ |

N, by means of which it is driven through
the medium of a suttable belt from a pulley
N’ on the shaft d of one of the rolls D. The

rear shaft / is provided with a pulley O, by
means of which it is driven through the me-

dium of a suitable belt; conncetmﬂ‘ 1t to a

-pulley O” on the shaft d of the other roll D.

The shaft ¢° is driven by means of abelt from
a pulley P on the front shaft A.
T'he operation of the machine is as follows:

- The machine being in operation the vibrat-

45
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- ting of the screen G.

6o

ing plate K’ imparts a vibrating motion to
the feed-spout L, and each time the said feed-

spout descends 1t sfrikes sharply upon the |

support M and a portion of the material con-
tained therein is disengaged into the hopper
K. The amount of the. material thus dis-
char ged may be readily regulated by adjust-
ing the support M and the toe k2 The mate-
rial thus discharged into the hopper K is
parted by the dividing-ridge %3 and falls into
the trough J > along whlc,h 113 is fed in each di-
rection and in equal quantities by means of
the right and left conveyer J2.
the feedmn‘*-spouts J” and is by them dis-
charged between the rolls, where it is pul-
Vem?ed and falls through upon the wire-net-
That portion which is
sufﬁciently fine to pass through thesaid sereen
falls through into the trmwh L, while the
coarser par ticles are ca,uled upwmd by the
buckets G® and discharged again between the
rolls to be repulverlzed The hopper I serves
to guide the material properly between the

Itthen enters

‘terial therein. |
screen (= diametrically, in the manner here-

with a pulley 7, by means of whwh 1t is drwen ! discharging the material in front of the front

roller mstead of between the two rollers.

I have found that when the revolving sereen

18 driven at a sufficient rate of qpeed to en-
able it to conform in its screening capacity
to the crushing capacity of the 1*olls-there
1s a tendency to discharge the contents of the
buckets in the manner just described. By
employing the hopper ¥, I am enabled to

75

overcome this dlbchVa[ltcL‘TB and give an 1n-

creased speed to the revolwnﬂ' scr’een and
thus materially increase the capaelty of the
machine. Thatportion of the pulverized ma-
terial which falls into the trough I'is fed posi-

tively and regularly along the said troi chand

discharged tl1exef10m as fast as it accumu-
lates.
upward as far as the top of the Jower half of
the casing and serve to prevent the lateral

30

The flan ges ¢ 0of thesaid trough extend

escape of the pulverized material which has

passed through -the wire netting of the re-
volving screen and to conduet the same posi-
tively mLo the trough I. These flanges also

| serve to prevent any of the coarser material
an ‘arm 7 on the hopper K and ad;mstable.

QO

which may escape from the lateral openings -

0of the screen from falling into the trough I

and becoming mixed with the pulvemzed ma-
By dividing the e¢ylindrical

95

inbefore described, into two separable halves -

Iam enabled not 01113 to employ rolls of com-

paratively large diameter, but I am also. en-

abled to pIOVldE} the said cylmduca]l scleen |

with the. inwardly-projecting

langes ¢* ¢°

100

which to a large extent close the 51des of the

sald screen and prevent the lateral escape of
the material operated upon.

It is obvious that various modifications in
the details of construction may be made with-
out departing from the principle of my in-
vention, and I therefore do not wish to be

_understood as limiting myself strictly to the

precise details herembefme described, and
shown in the drawings. |

Having thus deser 1bed myinvention, what
I claim as new, and desire to secure by Lettel S
Patent, is— |

1. In & pulvmmnmmachme the combina-
tion, with the trough J, having right and left
conveyer .J~ of the centml happel K arranged
above sald troughand provided with par tmcr-
ridge k7 the pulvel 1zing-rolls, and their in-
closmn cyhndmca,l screen, and the feeding-
Spouts J',arranged at each end of the trmwh
J and extendmu downward through the IELt-
eral openings of the screen to eonduet thema-
terial to the rolls, substantm]ly as and for the
puarposes specified.

2. In a pulverizing-machine, the eombma-
tion, with the hopper K, having vibrating
plate K’, on which the main feedmmspout
rests, and the main feedin g-spout, of the rock-
shaft ke, on which said plate is mounted, the
arm k" on said rock-shaft, the trough J, ‘and
the conveyer J?, a,ua,nﬂ"ed in said tr ouw}l and

rolls and also to prevent the buckets from \ plonded with shaft 7, ha,vlnfr cam j* to oper-

105

ITO

115

120

136




4 | | .

IO

15

20

25

_-30

35

ate the arm &/, substantially as and for the pur-
poses specified.

3. In a pulverlzmw—maehme the combina-
tion, with the hopper K, vibrating plate K’
arranged therein, main feeding-spout, rock-
shaft &, and arm %, of the adjustable toe %2
mounted on said arm, and a suitable cam

with which said toe engages, substantially as

and for the purposes specified.
4, In a pulverizing-machine, the combina-

tion, with the side-plates G/, consisting of the
| cylindrieal body portion g, provided with the |

outwardly-projecting flange ¢’ and flange ¢%
having an inclined extension ¢% of the see-
tional rim G?, the wedge-shaped cross-bars G?,
secured to the sectional rims G the wire-
gauze netting G% and the feed-spouts L sub-
Stantmlly as speelﬁed and shown., |

5. In a pulverizing-machine, the combina-
tion of the side plates G’, the sectional rims
G* the wedge-shaped eross-bars G the wne-
gauze netting G, the flanges G, and bolts g%,
substantlally as and for the purposes speci-

fied.
- 6. In a pulverizing-machine, the combina-

tion, with the pulverizing-rolls and the re-

volving cylindrical screen surrounding the
same, of a horizontal trough arranged at the
bottom of the screen and provided with a
suitable conveyer, substantially as and for
the purposes specified.

rounding said 1011‘3 and inclosed within the

436,349

[ casing, of a trough arranged at the bottom of

the casing provided with upwardly-extending
flanges which close the lateral spaces between
the screens and the casing, and having a
longitudinal conveyer, substantially as and
for the purposes speeified.

8. In a pulverizing-machine, the combina-

' tion, with the pulverizing-rolls and the re-

volvmcr c¢ylindrical screen surroundmg the
same and provided with grooves ¢°, of a
trough I, arranged at the bottom of the ma-
chine, prowded with the longitudinal con-
veyer and having ﬂanwes 1 on its upper mar-

“gins to fit the grooves ¢° substantially as and

for the purposes specified. . -
9. In a pulveuzmﬂ-mac,hme, the combina-

'tlon with the rolls D, their shafts d and bear-

ings C, of the okesE each consisting of end
blocks. e, notched at e/, and straps €7, havmﬂ'
threaded ends to receive the nuts e, substan-
tially as and for the purposes spemﬁed

10. In a pulverizing-machine, the combina-

‘tion, with the central pulverizing-rolls and
the revolvmﬂ' cylindrical screen surrounding
the same and provided with central elevatmb*-

buckets,of the hopperF, arranged within the
screen and above the rolls and. consisting of
the inclined transverse plate f above the front
roll, and the side plates f/, extending over the

RYERSON D. GATES.
Witnesses:
CARRIE KFEIGEL;
IRVINE MILLER.
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-rear roll, substantially as and for the purposes 65
I speclﬁed

7. In a pulverizing-machine, the eombina- ;
tion, with the casing, the pulverizing-rolls, |
and the revolving cylindrical sereem sur- |
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