: o -(N-ol"MndeI,.)' : . o ) 3 Sheets—Sheet 1.
“““ - &Davip. )
~ MECHANICAL MOVEMENT FOR ORE CRUSHING MACHINES.

NOi. 257,852 o . o Pa,tented M&Y 16, 1882. .

N, PETERS.” Pholo-Lithographer, Washington, D, C,




'8 Sheets—Sheet 2.

S ppavip, o PR
~ MEOHANICAL MOVEMENT FOR ORE CRUSHING MACHINES,

~ (No Model.)

Patented May 16, 1882.

o No. 257,852,

H -

o L )

N, =

, o ) N. PETERS, Phelo-Lithogrmpher, Washington, D, C, |




?/// TR

§

._\\\

/.: -

- .?

_ f

S

3 Sheets—Sheet 3.

~ Patented May 16, 1882.
f
Z x:: = . .

/\\\\\\\\\

- 4. DAVID. o
~ MECHANICAL MOVEMENT FOR ORE CRUSHING MACHINES,

(No Model.)

No. 2b7
| 7

i

i



UNITED STATES

PaTeENT OFFICE.

JAOOB DAVID OF BROOKLYN NEW YORK

MECHANICAL MOVEMENT FOR ORE ORUSHING MACHINES

SPEGIFIGATION fmmmg part of Letters Patent No. 257 852 dated May 16 1882
' | : Appllcqtmn ﬁ]ed July 27 1881. (\Tn model.)

To all whom 4t mm; CONCErN} - -
‘Be:it known that I, JAcOB DA‘WD 3 citizen

._-of the United States, res1dmg at Brooklyn in
‘the county- of Klngs, State of New York, have.
invented a neiv and useful Improvement in
~-Mechanicéal-Movements for Ore-Crushing Ma- .
- chines, of Wthh the followmﬂ* 1S & %pemﬁm

.tlon

S _,m

Figurelis aview in perspective of the wmk

‘ing parts of the machine with the frame orcas-
‘ing of one side removed. Fig. 2 is a cross-sec-
- ;-"tlon of -‘the toggle-lever Q or D showing part.

-~ of my improvement. Fig. 3 i 1s a view in per-

L -spective of the machine, showmg one side and
- the front end. . (Working inside parts shown.
20

by the dotted lines.) Fig. 4 is a’ side view of

-the oppomte or reversed sxde of the machine

- shown'i in Flg 3.  Fig.bis a longltudmal Sec-
. tional view throun‘h the center. Ifig.Gis a top
. plan view. : Fig. 7 is a horizontal section on a.
line drawn through the pivot I to the pivot G..|
- Fig. 8.is a section of the casing or frame of the,
‘machine, showing theslotinthe casing through:
which the pivot I connects the Ja,w B and the.
levers K.
‘Similarletters refer to Slllllldl pfu ts thrmwh -
ont the several views. |

o 30

~The part marked A is a part of the frame-

Work of the machine, and at the same time

- forms an immovable face or jaw,against which
the material is crushed ﬁner af te1 bein g p*tssed
| _'between the other Jaws.

The part marked B is a mov ahle Ja,w, hunﬂ"

. by suitable pivots, which pivots or journalsen-

40

SR copnectmg rod M. The other end of the tog

- ter suitable Jourml boxes or holes made in the
frame-work of the machine. The jaw B ob-
. taing a reciprocating motion from the toggle-
levers K L and the connecting-rods M, which
rods M eonnect tothe cranks O on the qhafl: C.
Both sides of the machine have toggle-levers
KL and cennectmﬂ' I'Oflb M, ) &8 showu in the
| several views. . ~
- The toggle- lever L I8 eonnected at one end,
- to a fixed support by a pivot at G and the
‘other’end is connected by a pivot to one end

of the toggle-lever K and to one end of the

) glp lever K is connected to the mm ablejaw B o

by a pivot at 1.

The pwots(ma,rkedl)on eachsuleof the jaw - -
B pass through the casing or frame of ‘the 55
crusher and connect to the toggle Jevers Kon. .-
the outside of the machine,said pivots(marked

{ I) moving in suitable SIOtb on each side of the
- | machine, “said openings or slots bemg of such

My mventlon reldtes to meclmmbm for con- |

verting a rotary motion into a reciprocaling

‘motion by the use of cranks and tog gle ]everb, *

_as heteinafter fully set forth, -

a shape as to allow the movable Jaw Bto move 6o
forward and backward. o |
The cranks O are fixed on the rev 011 ing

1 ghaft ¢, and the connecting-rods M engage the

cranks O at one end and ab the other end en-
gage the togglelevers K L by pivots at N. « 65
The cranks, (marked O,) the toggle-levers K .

and L, with the connectllw rods M, are all on
the outsule of the casing “of the crusher, one
set, of levers and one cmnk O Dbeing on each - .
side of- the mq,chme, as shown at I‘ws 1, 3 %0
and 4. -

~ The part marked C.is also a mov able jaw,
huang on suitable pwots or journals in suitable
jour nal-boxes or holes in the frame at b. The _
journal-boxes are attached to the frame in a 75
suitable manner. * The jaw C receives a recip- |
rocating motion from the toggle-levers E Q,
the pitman D, and the crank .. One end of
the toggle- level I is set in a notch in an:1m-

| movable support at H. The other end of the 8o

toggle-lever I is set in a notch in the end of

| the pitman D. The pitman D is connected to

‘the crank P at /. Oneend of the toggle-lever
Q is connected to the pitman D at a point ex-
actly opposite the notch that receives the tog- 85
gle-lever It The other end of the toggle: lever
QQ is connected by a notch on the bd(ﬂ{ and
lower part of the movable jaw C. ' |

The toggle-levers E and Q are held in po'si o
tion in the notch in theimmevable support H, 9o
in the notehes on the pitman D, and-in the
notch on the movable jaw C by the steel rods

' or bars marked I' I, which bars or springs are
fastened in a smt‘lble manner to the immova-
ble &,upport H, passing from thence through'a 95
oroove in- the toggle-levers E Q, and:termi-
nating at a suitable fastcmn o on the movable- '

Jaw C. |

If the bars or sprmgs It I‘ are Iastened ina. |
smtable manner—one end to the immovable roo
support and the other end to the movablesup-
port--—when the pltmm D is raised to its high-
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~ the shaft ¢ the crank P is horizontal and the
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‘taryshats ¢the toggle-levers I and Q straight-

~connected to the pitman ). By so doing the
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est point or depressed to its lowest
the revolution of the crank P the jaw or mov-
able support C will be brought back and away
from the jaw B. By each half-turn of the ro-

en, or become parallel, and press against the
immovable support H and push the movable
support or jaw Cforward and against the other
movable support or jaw B. |

The crank P, pitman D, and toggle-levers

It areall inside the casing of the machine. The |

1nterior parts are shown by the dotted lines in
the several views. | .

When the cranks O and P are placed at right
angles to each other, as shown at Figs. 1, 3,
4, 9, and the crank P is at its highest point,
it will raise the pitman I, which in its tarn
will raise the toggle-lévers Eand Q at the ends

toggle-leversareshortenedandthe jaw C drawn
back. At the same time, the crank P being at
a right angle and horizontal to the cranks O,
Lhe outside toggle-levers, 1. K, will then be in
a straight line, or at their longest, which will
cause the jaw B to be pushed away from the

other movable jaw, C, and against the immov-"

able jaw A. Dy one-quarter of a revolution of

cranks O perpendicular, and exactly the re-

verse of the foregoing operation takes place,

as by this latter motion the movable jaws B
and C approach each other, and the jaw Bre-

cedes, and 1s drawn from the immovable jaw

A. By turning the shaft ¢ one-quarter of a
revolution farther, making a total of one-half
of a revolution, the same result follows in the
operation of the jaws as described in the first

instance, while by moving one-quarter of one

revolution more, making three-quarters of one
revolution of the shaft ¢, the same result fol-
lows in the operation of the jaws as described |
above in the second instance.

- The parts I If are two flat bars or springs
made of steel, that are placed in a groove

formed one on each side of the toggle-levers !

Q and E. The springs or bars F I are fast-
ened at one end to the immovable support H
and the other end to the movable support or
Jaw C. By having the bars or springs at-
tached to the movable support C and the im-
movable support H and passed through the
toggle-levers in a groove, as shown, the tog-
gle levers will not slip out of the noteches when
the machine is in motion, and when the pit-
man'D is at the highest or the lowest point

allowed by the revolution of the eranks and |

shaft the toggle-levers will be retained in the
notches and the movable supportor jaw C both
be brought back and away from the other mov-
able support or jaw, B. Nearly the same re-
sult can be accomplished by having one spring
or bar, I, passed from end to end through the
center of the toggle-levers Q and I and pit-

R S

man D and fastened to the movable and im-
niovable supports, as described above. -
~When the parts are constructed and put to-

point by | gether in the manner shown and deseribed, to

operate the machine power is applied, in the

-usnal manner by a pulley or cog-wheel, or

otherwise, to cause the shaft ¢ and the cranks
O P torevolve. The revolving of the shaft ¢

causes the movable jaws B and C to approach

to and recede from each other at the same
time twice to each revolution of the shaft. At
the time the jaw Bis receding from the jaw C
the jaw B is approaching to and antagonizing
with the immovable jaw A, ~

- When the machine is in motion the material

to be crushed is fed between the movable jaws.

B and G, which areset acertain distance apart,
and by their operation reduce the material to
a certain size. - After the material has passed

between the jaws B and C and Dbeen crushed:

to the proper size it is then taken up and
passed between the jaws A and B. The jaws
A and B being closer together than the jaws
C and B, the material is reduced to a2 much

| finer state than by the first operation. After

a sufficient part of the material has been re-
duced by passing the same between the jaws
Cand B itisthen fed between the jaws A and

B. At the same time more of the material is

passed between the jaws B and C, thus making
the two operations simultaneous, crushing the
coarse material betweenone set of jawsand the
finer material between the other set of JAWS

during one revolution of the shaft, thus erush-

ing the coarse material by one movement, and
crushing thefinermaterial by the reverse move-
ment of the parts. By placing the two cranks
O on the onter ends of the shaft ¢, with the
crank-levers M and M and toggle-levers K K
and L L, one set of each on each side of the
machine, outside the frame, the jaw B will be
pressed againstthe immovable jaw A in a much
firmer and more solid manner than where only
one set of cranks and toggle-levers is used

and affixed to the center of the jaw, as shown

and described in Letters Patent of the United
States, No. 222,872, granted to me on the 23d
day-of December, 1879.

What I claim is— *

1. In ore-crushing machines, a mechanical
movement consisting of the movable support

C, the toggle-levers Q E, the pitman D, pro--

vided with notches,the crank P, and shaft e,
Incombination with the mechanical movement
consisting of the movable support B, the tog-

gle-levers K I, the immovable support H,

crank-levers M, and cranks O, for the purpose

as shown and described.

2. The toggle-levers Q E, the pitman D,
crank P, jaw O, support H, and the toggle-

levers K L, erank-levers M, cranks O, shaft e,

and jaw B, whereby themovable jaws B C will
approach to and recede from each other twice
at each revolution of the shaft, as shown and
deseribed. - '

3. A mechanical movement for ore-crushing
machines, consisting of the shafte,cranks O O,
crank-levers M M, toggle-levers K K and L L,
one set of each on each side of the machine, a
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ﬁxed support and amovable support or crush
~ing-jaw, B, For the purpose as shown and de-

. seribed..

4. The oombmatlon of the steel bars F T
w1th toggle-levershaving alongitudinal groove
on each side, and the notched pitman D, as

| 'shown and described.

5. In ore-crushing maohmes in combmatlon

F

. mthtoggle 1evere havmgalongltudmal n*roove _

or orifice and a pltl]]&l‘l ha,vmg a correspond- 10
ing orifice, the steel springs or bars F F, an
‘immovable eupport and amovable object, ' for

the ‘purpose as shown ond deseribed.

| JACOB DAVID
. Witnesses:
- GEORGE 8. ELCOCK,
- GEORGE L. BENTON.
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