No.738,889. . . PATENTED SEPT. 15, 1903,

MILL FOR ORUSHING SAND.
.&PPLIUATIOH FILED HAR 1.5 1002,

N Hg HODEL - | R . B | _3"B‘HEBTS—BHEET:1.I

i Y ’ |
- --\::l—--'r'“"i"-""*'“*“ﬂ -
| N \ -

........ e oo
_ .g.'.________l_l____ R T Y el S

-
mieh  wlemki A A S O W Cwr Gyt sl e

777

* -
A e JE g e e o gy ol
- - - bl
A g gl S amm Em et i R oy S e .
. . '

e g Em Sy =t eER o o -
et ot wmF ot o o et .
'

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




~ No. 738,889, o - ‘PATENTED SEPT. 15, 1903..
- o © M. DRURY. o o -
. MILL FOR CRUSHING SAND.. -
_ | - ~ APPLICATION FILED MAR. 15, 1902. | |
N0 MODEL, - R o | S 3 SHEETS—SHEET 2.

. . . . . 4 '
. . .
. . . . 3 . ' \ .
. . .
r L]
. " . .
-
. .
. . .

Im | |

|

AN

| S |
I

T
e o . . Mﬂrw@} -Il)ae.gfar_

Hdifgsszsgi e aw s

o

T

"
-

@Aif@pgéjs |

.
. _
_ . "THE M

ORMIS PETERS CO.,-PHOTO-LITHD., WASHINGTON. D. C.




~ No.738889. - - o PATENTED SEPT. 15, 1903.
S B's DRURY T
| MILL FOR CRUSHING SAND,

R o __ . “APPLICATION FILED MAR, 15, 1902, .
- KO MODEL. . e o 4 SHEETS-SHEET 8

i

]

5 |H|H| [

| Hdl RSS2S , o - - c/ I | * I enfor,

.. . . . . , - . - _+ - o | .
. i . i - . ) . . - . . . . .
. o . - - - Lo Lu . ' ) ]
. . . . N . . . . . I -. | ]
| | | . . "y ’ - F . - . - L} " - - bl -
. . . 'I . . . ) | -
_ ' . “F e _ . i |
[ - 2 _. [ " *+
r - g _ . l . | |
. .’ | | | |
1 ; ! . . i r . - o -.‘ . I.
) . | h . | ) | | - |
. . . . . . 1 ] . . . . -y . - | - | |
. . + . ] . h'ﬁ i - . ) ) , -
. ) . ] . — ] . [ ] L - . . ) . . . .
" L] 4 ' ] - . I ) . |
- - - . [ — — . — - N - - . . . | | | | - 1 |
| | | i - g - - . - : ) . . . r .
| | | | | | - . - -.
| | - | | I - " . Fow .
1 ] - . I '. ) - - i I . . - ’ F. .' I , . - .
I : - ' ) ) L) ' ) ' ) . .- ' -l. r . L] - - - -. - - ) . -l| '-
- , F i . | | | |
- . . , - . ' . . - . - . . -
. . ) "-—- : . .. , . O R a . . .
- - . I' I. ' - L] . - 'l . - L} . ) _ - - ] . I
- . . ' . " . . - -|-. - .
| | + ‘ ! g N | .. | I .. . ) . N ) . - . ok
- . . - - - . . - -, . , -, i ) | ] I -. I | | |
. " - i l. | | | | |
. . . . ) . . N
I | | - | - . . e - .
T I ) . ' - . . . : .
. h - ., . . |. . - . - )
. } I ! . - - . . ] ) - .
. . . . . g . . - . R i . - - | . - - | .
- . - . ] - l- . . . A r
. ' . - r r ' - i . ) = . ] . . .
. - R ] . - . . . -, L . . )
- I h ) " ) = - - 1] . + . )
- . .. ) . . . . - . . ' r - - , ) . .' » I L . . 1 _ .
] - , - . . ' . | 1 | | | | |
. . I I . |
. - - 1 ) ) |
. ‘ |
' .

“Alfforneys




10

13

20

30

o, 758,889,

iPetented September 15 1903

UNITED STATES PATENT OF“FICEQ

MICHAEL DRURY, OF HOUGHTON, MICHIGAN.

MILL FOR CRUSHING SAND.

ECIFIC‘A.TION forming part of Letters Patent No 738 889, da.ted September 15, 1903,

Applleetlen filed March 15,1902, Serial No. 98.4:00

(No medel )

To all whom tt may concern:

Bei1v known that I, MICHAEL DRURY, a citi-
zen of the United States, residing at Hough-
ton, in the county of Houghton and State of
Michigan, have invented a new and useful
Mill for CI‘IlShIIID‘ Sand, of which the follow-
Ing 1s a epeelﬁeamon

My invention  is an improved mlll for
crushing sand and similar substances; and

it eensists in the peculiar construction and

combination of devices hereinafter fully set
forth and claimed. -

The object of my invention is to combine
with a revoluble grinding element and a non-
revoluble ﬂ'rmdlnﬂ‘ element means to verti-
cally move the latte1 so that it alternately
rises from and drops upon the revoluble
grinding element to pound the material be-

tween the grinding-surfaces of the said grind--

ing elemente and assmt 1n the disintegration
thereof . -

In the aeeompanyme‘ dra,wmﬂ‘% Flﬂ‘ure 118
partly an end elevation and partly a vertical
sectional view of a sand-crushing mill em-
bodying my improvements. Fig. 2 is a de-
tall plan view of the cam-wheel.
detail view of one section of one of the orind-
ing-rings. TFig. 4 represents_a plan view of
this 1mproved grinding-mill. Fig. 5 repre-
sents a side elevatmn thereof

The same reference characters indicate
corresponding parts in all the figures.

In the embodiment of my invention here

- shown I provide a frame 1, which may be of
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end in the bearing 3.

any suitable construction and which has a
lower bearing 2 and an upper bearing 3. A
vertical shaft 4 has its lower end stepped in
the bearing 2 and is journaled near its upper
I also provide an ad-
ditional bearing 5 for the lower portion of
sald vertical shafb
is indicated in dotted lines in Fig. 1 on the
upper end of the shaft 4 and shown in full
lines in Figs. 4 and 5, and said gear 6 is en-
gaged by a similar gear 7, carried by a power-

shaft 8, through which shaft 4 may be rotated.

The lower grinding element 9, which is cireu-

- lar in form has a plane Uppe]:' surface 10,

50

and its central conical portion 11 is Secured

Fig. 31s a

A beveled gear-wheel 6 |

1‘ k|

is likewise circular in form. The outer por-
tion of its lower side forms a plane annular
face 14, and the said grinding element 13 is
hollowed or concaved onits lower side within
the said face 14 to form a chamber 15 be-
tween the grinding elements. The said up-
per grinding element 13 has a central sleeve

or hub16, through which the shaft 4 extends;

but the shaft turns freely in the said hub or

sleeve, and the said element 13 is non-revo-

Inble and is free to move vertically on the
shaft 4, which forms the guide therefor, so
that it may be raised from a,nd dropped upon
the lower revoluble grinding element 9. The
opposing grinding or plane faces of the grind-
ing elements are shod with removable annu-

lar grinding-rings 17 18, respectively, which

grinding-rings are detachably secured to the
grinding elements, as by means of bolts 19
and the said grinding-rings are preferably
made of chilled steel and in semi-annular
sections. One of the sections of one of said
orinding-rings is shown in detail in FKig. 3.

It will be understood from the foregoing
and by reference to Fig. 1 of the drawings
that the griding-ring of_ the upper grinding
element is coincident with that of the lower
ogrinding element. The said grinding-rings
have their inner sides beveled or inclined, as
at 20, the said bevels converging outwardly,
as shown 1n Fig. 1, to facilitate the passage

ofthesand outwardly between the said grind-

ing -rings., The upper vertically - movable

.non - revoluble grinding element 13 is pro-
vidednearits eenter with openings21,through

which sand is fed to the space or chamber 15
and it is provided on the upper surface there-
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of with four radial webs, as 13’, which are

| disposed in dlametrwally OppClSlte pairs and

lelde the grinding element 13 into four equal
parts.

A pairof supporting-arms 22 are here ehown

i as having their outer ends pivotally connect-

ed to ha,ntfers 23 and their inner ends pivot-

ally connected to guide-links 24, the oufer

9‘3.
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upper ends of which are pwotally connected

| to suitable supports, here shown in dotted

lines as eyebolts 25. Thereby the inner ends
of the supporting-arms 22 are free to vibrate

to the shaft 4 by a key 12 and rotates with | vertically or substantially in vertical planes.
‘The upper grinding element 13 | The said supporting-arms 22 are connected,

sald shaft.

ICO



by means of link-rods 26, to the _?ertically- |

movable non-revoluble upper grinding ele-

ment, and the said link - rods are p10V1ded |

with tur nbuckles 27, by means of which they
may be lengthened or shortened, as mmay be

required, to adjust the upper non-revoluble
grinding element.

The latter normally bears

~on the lower revoluble grinding element.

10

To the shaft 4, at a suitable distance abov
the upper grinding element, is secured a
wheel 28, on the upper side of which at dia-
metrically opoosite points are cams 29, which

are wedge-shaped and disposed in reverse or-

der, and the said arms 22 have antifriction

tappet-rollels 30 at thelr inner ends, which

~are simultaneously engaged by the reduced

ends of the wedge-shaped cams 29 at each ro-

tation of the Shal‘t4 and the revoluble grind-

o ing element, and as the wheel rotates the in-

20

creasing upwald incline of the cams serve to
lift the' inner ends of the arms 22 simulta-

~ neously, and hence raise the grinding ele-

ment 13 a slight distance.

22 are released and drop down the distance

~ of the height of the straigcht edge of the wedge-

30

shaped cams, and the upper grinding ele-
ment eonnected thereto drops upon the ma-

terial between the grinding faces or rings of

the grinding elements and cmshes the same.
_Henee the material is subjected to attri-

tion between the faces of the revoluble and

“non-revolubleelementsand also to the pound-
35

ing action of the vertically - movable non-

revoluble grinding  element and becomes

thoroughly dlsmtegrated The links 24 guide

- the arms 22 in their upward and downward
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movements.

The grinding-rings being removable may
be readily replaced by others when they be-
come worn and prevent wearing of the grind-
ing elements 9 13. The upper grinding ele-
ment 13 1s held against rotation by two bolts
40 and 50, disposed diagonally opposite and
pivotally connected to two diagonally oppo-
site corner-posts of the frame 1 by means of

- bolts 60 and 70, which engage the eyes 41 and

50
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51 of the bolts 40 and 50. These bolts 40 and
50 are connected to two of the diametrically
opposite webs, as 13, of the grinding element
13 at points near the periphery of said ele-
ment by means of short bolts 80 and 90,
which engage the eyes 42 and 52 of said bolis
40 and 50, and thus the element 13 is securely
held against rotation, the links 26 being piv-
otally connected with the other two diamet-
rically opposite webs, as 13', at points near

the periphery of the element 13.

When the cams.
29 reach their highest point and clear the
tappet-rollers 30, the inner ends of the arms

738,889

Having thus descubed my 1nvent10n I
claim—

1. Inamill of the class described, the com-
bination of a revoluble vertically- dlsposed
shaft, bearings therefor, a lower grinding
element carried and revolved by the shaft,
an upper grinding element guided but non-
revoluble on the shaft, pivoted lever -arms

e | connected to the upper grinding element, and

cams, revolved by the shaft, coacting with
sald lever-arms to intermittently raise and

‘drop the upper non-revoluble grinding ele-

ment while the lower grinding element is re-

volving, substantially as desecribed.
2. In a mill of the class described, the com- -
bination of a revoluble vertically-disposed

shaft, bearings therefor, a lower grinding
element
an upper grinding element guided but non-
revoluble on the shaft, pivoted lever-arms,
guides therefor, cams, revolved by the shaft

‘and engaging the lever-arms to raise and

drop them, and adjustable connections be-

tween the upper grinding element and lever-

arms, whereby the non-revoluble upper grind-
ing element is intermittently raised and
dropped from and on the lower grinding ele-

‘ment while the latter is revolvmg, substan-
‘tially as described.

carried and revolved by the shaft,

6r~
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3. In a mill of the claes described, the com- '

| bination of a revoluble vertically- disposed
shaft, bearings therefor, a lower grinding

element ecarried and revolved by the shaft,
an upper grinding element, guided for verti-
cal movement but non-revoluble on the shaft,
and means to intermittently raise and drop
the upper grinding element, while the lower

grinding element is revolving, substantially

as described.

4. In a mill of the class described the com-
bination of a lower grinding element having
a central cone rising from its upper side and

araised annular lateral grinding-surface con-

centric with and spaced from said cone, with
an upper grinding element having a lateral
annular grinding-surface to bear on that of
the lower grinding element and having its
central portion hollowed on its under side to
form a chamber over the central portion of

‘the lower grinding element, substantially as

described. -

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

MICHAEL DRURY.

Witnesses: |
J. M. KELLY,
RicHARD ROURK, Jr.
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