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To all whom it maiy concer:

Be it known that I, ARCHIBALD W. H.
STECKEL, a citizen of the United States, re-
siding at Columbus, in the county of Frank-
lin and State of Ohio, have invented certain
new and useful Improvements in Coal-Crush-
ers; and I do declarethe following tobe afull,
clear,and exact description of the invention,
such as will enable others skilled in the art

to which it appertains to make and use the

same, reference being had to the accompany-
ing drawings, and to the lefters of reference
marked thereon, which form a part of this
specification.

Figure 1 is a side elevation of a crushing |

mechanism embodying my improvements.
Fig. 2 is a side elevation of some of the parts
on a larger scale. Fig. 3 is a top plan view
of the parts in Fig. 2. Fig. 4 is a plan view
of the entire crusher. Figs. 5 and 6 are re-
spectively a horizontal and vertical section

of the roll-adjusting devices.

In the drawings I have shown a framework

forsupporting the operative parts, havingthe |

side bed-bars A A, the end bars B B, and
downwardly - extending supports C.

bed by means of adjustable bearing-boxes E
I£, In which are mounted the journal portions
of their shafts. These boxes are fitted in a
guldeway, a slot, or suitable apertures in the
bars A of the frame. The rolls may be in-
closed In a chamber or casing, as shown at
F,provided atthe top with a hopper G,through
which the coal or other material is fed to the
space between the rolls. Xach roll is built
up of a series of two or more spiders G &,
the peripheries of which are polygonal, these
spiders being suitably arranged on and rig-
1dly secured to a shaft ¢, which, as above
stated, has its ends mounted in the boxes K,
and by means of which rotary motion is im-
parted to the rolls. The active portions of
each roll are formed of a series of sections H
H, the outer face of each of which is a seg-
ment of a cylinder concentric with the axis
of the shaft and the inner face of which is
flat and adapted to be fitted to one of the pe-
ripheral edges or sides of each spider, it be-

ing permanently fastened thereto by bolts at.

. 'When the proper number of the sections

direction as those of the roll D'.

‘when in operation.

The.
crushing-rolls D D’ are supported upon this |

 linksorbars K K'.

lindrical surface, aithough it 18 not smooth,
but is ribbed and grooved for the purpose of
efficiently engaging with and operating upon
the material which passes between them.

35

The ribs 7and grooves are not parallel to the -

axis of the roll, but are inclined thereto, each
being the section of a spiral, and those upon
the roll D running, respectively, in the same
The roll D
is held stationary in the frame, though ad-
justable by means of the sliding box or boxes,
as above described, the latter being prefer-
ably fastened in place by bolts after adjust-

ment; but the roll D' is so arranged and

mounted that it can be moved back and forth
Such movements become
necessary when certain materials are being
treated. For instance, it is well known that
bituminous coal as ordinarily obtained from
the mine is not in the condition desired for
some purposes—as, for'example, in produc-
ing some sorts of coke—and 1t becomes req-
uisite to erush and more or-less pulverize it.
It is also well-known that this material as

found in its natural state contains foreign
and undesirable materials—such as sulfurin.

flakes, lamins, or balls—and that this sub-
stance is exceedingly refractory. When the
coal containing such particles or pieces 1is
passed between the crushing-rolls, the lat-
ter are apt to be broken or marred, and it 1s
necessary that provision be made to permit
said hard materials to pass freely and easily
between therolls. Heretoforeseveral devices
have been employed for this purpose.
erally use has been made of a frangible abut-
ment—that is to say, one capable of breakage
when the stress or pressure passes beyond a
certain point; but trouble and inconvenience
have been incident to mechanisms having
parts of thischaracter. Iaccomplishthis pur-

. pose in a superior manner by means of the

devices which I have shown and being as fol-
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lows: Behind each of the bearing boxes or

blocks E of the roll D/, I place a yielding

abutment or holder formed of two toggle-joint

Thelink K'ispivoted toor
bears against the journal block or box K, and
that at K is pivoted to or bears against a suit-
able part of the bed-frame, and with these I
combine the means having a tendency o nor-

H are put in place, they make a complete cy- | mally keep the toggle-joint distended. As
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shown, the latter consists of a level L,a link
M, and a weight N. The link M 1s connected
to the pwot n, which joins the links K and
K', and extends npward therefrom to the le-
ver L, which in its turn is pivoted at [ to the
bed- fra,me or to a suitable standard. The
weight N is adjustable along the lever and

- can be put at such place as to exert the de-
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sired amountof retaining-force upon the links
K and K'. Asitis deswable to have the ends
of the roll more or less independent of each
other, I prefer to apply a separate retaining
devwe at each end.

The operation of these devices will be read-
ily understood. As the coal is passing be-
tween the rolls, the latter being actuated by
any usual or preferred means—Ifor instance,
by suitable power mechanism connected with
the shaft 7 of the roll D—it is acted thereon,

‘being crushed, broken, and reduced to the de-
sired size of particles; but should any foreign

hard particles—such as stones, sulfur balls,
and the like—attempt to pass through they
will resist the breaking action and will cause

- theroll D’ to be thrust backward. This back-

ward thrust causes one or both of the toggle-
joints to yield sufficiently to let-the foreign
body pass, thus avoiding injury to the mech-
anism. Immediately after it passes the
weighted lever forces the toggle-links and the

roll back totheirnormal position. At O there |

are stops which prevent the roll D’ from being
advanced toward the roll D beyond a prede-
termined line.

As shown in Figs. 5 and 6 abutment-pleces |

P are preferably secured $0 the links K,

as by screws k£, and extend from the pivot-

roller n to the stationary abutment Q, se-
cured to the journal block or box I, a corre-
sponding spacing-piece R being arranged be-
tween said roller n and the abutment S on
the bed-frame, the ends of this piece R being
secured to the links K, as by screws &£'. Suit-
able slots T are formed in the blocks P R for

the passage of the link M. DBy employing |

rocking abutment-pieces like those at P and
R, Iam enabled to transmit a powerful pres-

sure from the roll to the frame without de-

pending upon the pintles or hinged devices
to sustain this pressure. The sald hinges or
pintles may be small and serve merely to hold
the several parts together, being relieved of

- thrust,as aforesaid,by the rocking abutments,
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and this part of the mechanism can be ar-
ranged compactly in small compass.

The toggle parts are peculiar in that the |
wearing-surfaces are provided by elongated
hard-metal bars or plates, which distribute
the strains over extended lines and enable
the use of a pivot or hinge piece 1, which can
be made of large diameter, as shown, and di-
1eet1y transmit the thr ust from one toggle-
piece to the other.

With respect to the holding of the movable

roll to its working position I am aware of the

fact that the toggle mechanism has been here-

tofore used or proposed; but I believe myself |

702,889

I to be the first to have combined with a mov-
able crushing-roll a toggle-like abutment or
holding devwe of the character of that herein,
ton'ethe1 with a lever and link. so mla,nﬂed

shall always be mstanﬂy ready to move the
roll forward and at the same time the roll be
capable of quickly yielding backward, for the
weight n being lelaulvely light, beeause of
l'the multlplymﬂ' action of the lever and the

first receding impulse of the roll. As soon

as the obstructmn has passed the multiplied

| force of the weight becomes efficient to in-

stantly slide the roll back to its working posi-

tion and to bring the toggles to their pos1t10n

of approximate loek -
What I ¢laim 18—

tion of a frame, a relatively Statlonary roll,
an opposing bodﬂy movable roll, means for
| rotating the rolls, a toggle mech@mqm acting
on the movable roll to force thelatter towmd
| the statlonaw roll, said toggle mechanism

ranged parallel with the movable roll and
I having their sides which are parallel with said

and related to the toggle that a powelful force_

comprising elonﬂ'ated abutment - pieces ar-
95

75

frame itself furnishing through the toggle a
oreat part of the roll- holdmﬂ* force the latter -
eomnonent is lost almost mstantly upon the

8o .

1. In a crushing mechanism, the combina-

%o -

roll eonnected pivotally with each other, a

lever connected with said abutment-pieces
and a weight connected with said lever for
| moving the said sides of the abutment-pieces
I Vertlcally, substantially as set forth. |
2. In a crushing mechanism, the combina-
| tion of a frame, a relatively Statmnary roll,

| an opposing bodlly -movable roll, means for
rotating the rolls, a toggle mechamsm acting
on the movable roll to foree the latter toward
the sta.tlonary roll, said toggle mechanism
comprising abutment -pieces inclined down-
- wardly toward each other and connected piv-
otally a link connected with said abutment-
pieces and extending upward therefrom, a
lever connected with smd link, and a welcrht
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acting on the lever for moving the connected |

ends of said abutment-pieces vertlcally, sub- o

stantially as set forth.

3. In a crushing mechanism, the combina-

tion of the fra,me, the cr ushmﬂ' roll thereon,
the opposing erushing-roll mounted in a yleld-

ing bearing, the links, K, K/, pivoted respec-

twely to the frame, and to the yvielding roll,
and pivotally connected with each other, the

links and respectively wckmw against sur-

specmvely, said links and abutment-pieces
forming a toggle, the weighted lever, L, and
the link connecting said Tever to the toggle
substantially as described.

in presence of two witnesses.
ARCHIBALD VV I'. STECKEL.

Witnesses:
- Wwu. K. RicH,
A. RUPPERSBERG.

abutment-pieces, P and R, secured to the said :
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| faces carried by the roll and the frame re- '

1.2.5"-'

In testimony whereof I affix my signature |
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