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To all whom it may concermn:
Be 1t known that I, HENRY B. DIERDORFF,

a citizen of the United States, residing at Co-

lumbus, in the county of Iranklin and State
of Ohio, have invented certain new and use-
ful Improvements in Mining-Machines, (for
which were granted by the Government of
IFrance Letters Patent No. 243,64%, dated
December 14, 1894, and British Letters Pat-
ent, No. 23,935 of 1894;) and I do declare the
following to be a full, clear, and exact de-
seription of the invention, such as will en-
able others skilled in the art to whiech it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification. -
IFigure 1 1s a plan view of a machine em-
bodying my tmprovements. Iig. 2 is a side
elevation. Fig. 3 is a central longitudinal
section.
xx, I'ig. 1. I'ig. 5 1s a plan of the carriage
plate and shafting, the motor being removed.
IFig. 6 1s a cross-section of the bed- flame and
carriage on line y y, Fig. 1. Fig. 7 is a top
plan view, and Fig. 7* is a side or edge view,
of the eerriage-plate. Fig. 8 shows in plan,
in elevation, and in side view the front ¢ross-
piece of the bed-frame. Fig. 9 showsin plan
and in elevation one of theintermediate cross
parts or braces. Fig, 10 shows in plan and
in eievation the rear cross-brace. Fig. 11
shows In plan and in elevation one of the
cross-bars of the carriage-frame. FHig., 12
shows in plan and in edge view one of the
parts of the carriage-frame at the front end.

Fig. 15 shows in plan, in side view, and in

end view the stand for the carriage-feed shaft.
Fig. 14 gives similar views of the stand for
the carriage pull-back shaft. Fig. 15 isa sec-
tional view, on a larger scale, showing the de-
vices for adgustmﬂ' the rear carriage- plate,
the driving-wheel, &c., relating to the front
parts of the carr lage. Fw 158 shows the bolt
in detaill. Fig. 16 shows one of the several
forms of chain which may be used. Fig. 17
shows the longitudinal earriage-bar. Fig. 18
shows a- modification in respect to the parts
shown in Fig. 12. Fig. 19 is a plan of the
motor-support and the chain-frame detached.
IFig. 20 1s a side view of the same. Fig. 21 s
a cross-section on the line v v of Ifig. 20.

Fig. 4 1s a cross-section on the line.

together.

T

In thedrawings a bed-frame or main frame

is shown which is adapted to be made tem-

porarily stationary while the cutters are at
work, but which can be moved every few min-
utes, 1f desired. This bed is made of side bars
A A, which are flat and are arranged with
thelr widest dimensions in veltlcal planes
and are formed with grooves or channels a @
on their inner faces. Atthe front ends these
bars are joined together by a cross-brace or
connecting device B, which is preferably

forged or otherwise shaped to have the ver-

tical parts b on the outside of bars A, the
arms b’ abovethem, and the inwardly-extend-
ing arms b2

way and support B’ for the carriage, prefer-
ably consisting of a thick plate having grooves
b and a passarre way or slot b At the rear

55
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(See Figs. 6 and 8.) At the
center of this cross-brace B there is a guide-

70

end these bars are also rigidly braced or con-
nected together by means of a housing or

brace B?, which is formed so as to receive the
side bars A in chambers §° and has a bottom

cross-connecting bar 6% and a top eross-bar b,
At a suitable number of places between the

75

front cross-brace B and the rear one at B* -
there are intermediate girths or braces B2 .

Each of these has also recesses at b° to receive
the side bars A of the bed and a bottom cross-
bar b°;

projecting parts of the frout cross-braces B
and the intermediate ones B2 are not joined

together, as are those of the rear cross-bar B?,

openings being left for the passage of the
carrla,ge along the bed.

‘To the upper edges of the bars A thele are
secured plates C, which extend inward and

support rack- b&iS D, which constitute one

but the upper parts are not joined
It will be seen that the upwardly--

80*

90

of the elements of the car r1aﬂ*e-—m0wnfr mech— .

anism.

- In order to slide the bed eaeﬂy over the
ground, (and this must be done every few

95

minutes ,) shoes K are provided, which are se-
cured tothe braces B’ B? and have Pounded_ '

ends. (See Figs. 2, 3, and 4 )

To the bed-frame above described aleﬁtted
the parts which move forward and back thel e-
on during the cutting operation. | :

The cuttmn‘ is effected by means of an end-' -
less chain F, 'whose links of a suitable num-
ber are plovlded with enttels I The eham-_ |

100
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with respect to the details of its parts and of |

the cutters secured thereto may be of any
suitable form. One is shown merely for the
purpose of conventionally illustrating a com-
plete machine. It passes around two main
ouide-wheels G G', with or without others in-

termedlate ther ec:f and around the dllvmn‘-
wheel H.

Tn many ‘‘chain-cutter” machines as here- |

tofore constructed use has been made of four
or more wheels for supporting or driving the
chain, this in many cases being due to the
fact that the frames (the carriage and the
bed) were so constructed and arranged that
this larger number of wheels was necessary
in order to give the chain the proper direc-
tion. -Another reason has been that when
the parts were arranged as in the earlier ma-
chinesit was necessary to havethe backward-
moving part of the chaintravel on a line com-
pamtwely near a parallel line to the carriage-
path in order to bring the slack and euttings
back along the outside of the bed. I have
overcome the necessity of this larger number
of wheels by so reorganizing the machine and
so changing the relation of the bed and the
carriage that the chain can move directly
from a center drive-wheel forward to the
wheel G and directly back from the wheel G’
in a simple triangular path, whereby power
is economized, the chain-space i1s reduced,

and the dann‘er from the cutters on the rear

- part of the chain is obviated.

35

A high-speed and therefore light engine
and a relatively high-speed gearing can be

- employed, and the power can be transmitted

40

5o
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with great efficiency and economy, inasmuch

as by the arrangement of the chairn which 1!

employ a small rapidly - rotating driving-
wheel can be used, and nevertheless the
chain can travel dnect]y from 1t on straight
lines to the guide-wheels on the front ¢ross-
head which are arranged so. as to provide a
cutting-line whose 'leno-th IS much greater
than the diameter of the dr wmg-sprocket at
the apex of the triangle. -

The carriage whleh Sllppm ts the chain ﬂ:ﬂd.. |

the parts tha,t drive it comprises a longitudi-
nal bar or bars I, a cross bar or bars, as at J
J',;Jand a rear pldte or platform K. The Cross-
bars or plates J J' may be of any suitable sort.

As shown, there is one at the top and one at.
the bottom with the wheels G G’ mounted be- |
tween them and with the longitudinal bar T

rigidly secured between them attheir centers.

This bar is shaped to have a thlckel central
part ¢ and tongues or flanges 7/, which are

fitted to the aforesaid guide or -frmdes B'onthe
bed-frame..

be properly received and distributed. The
carriage-plate I at the rear is adapted to
slide on the bed-bars A, it being fitted to the

agrooves « or secured to wearing or bush-:
‘ing bars L, which are fitted therem

Yhen

: O,r

I have found that a single guide
B’ is sufficient, the frames being so related
to each other that the strainsor I}hl asts shall.

684,356

thejf are of about the same ienwth as the car- N

riage-plate or motor-platform and are secured
thereto by bolts at * in apertures 2, adjust-
ably or otherwise.
or thinner, as occasion requires, and formed
with seats at I', though with respect to them
there can be var 1&131011 and, as above saild,
the carriage-plate itself can be fitted dlrect]y

havmg at the rear a plate or extension I,

which lies against the underside of the plate o
‘plate or extension I*, for a purpose to be de-- -~
scribed. The plate K supports the engine or

K, aud also haviug below the extension I’ a

motor and the shafting and gearing which
take power therefrom for driving the cut-
ters and for mo?mn’ the garriage fmw'ard &nd

back.

by I, J, J', K, and L—1I prefer to employ also
laterally-arranged bracing and strengthening
devices, as follows:

the form or shape shown in Fig. '11, each ter-

minating in T-heads or flanges m. N N are.
mclmed bars, which are bolted to the T’sm,
they lying parallel to and just inside of the I
chain and extending from near the front = =

wheels G G’ to or nedrly to the rear end of
the bar Iand thedrive-wheel. At their front

flanges for fastening to the bars N.

The parts just descmbed the cross-bars B«I
‘M'" M?, and. the ineclined bms_N_eonstltute a
strong bracing-frame for the carriage and -

In addition to the parts above mentloned N
as constituting the more essential elements
of the carriage-fmme—-—viz.; those indicated
90.. .-

M M’ are transverse bars = -
bolted to the main bar I and preferably of - - -

70
The bars may be thicker -

05 -

1_ 05

also provide an advantageous support and

gulde for the cutter- chams, as will be de-
scmbed more fully.

having a pinion O° on its shafl: O3,

The motor i8 supported upon brackets P P
P2  The field is raised somewhat from the-
earriage - plate KX, so as to place Operative
‘parts below it. |

QQ is a shaft beloiv and preferably 'pmallel-

to the armature-shaft.
wheel Q'

under side of the motor, and in a stand ¢/,

‘bolted to the plate K. The bevel-wheel Qﬁ
engages w1th a bevel-wheel R on a vertical
 Thisshaftis mounted in a tubular -~ - -
bearing 7, extending partly above and partly -
below the plate K. Toitslowerend the main 130"
driving splocket wheel H is secured. When'
thearmature is revolving, this wheel, throuo*h' IR
‘the parts above described, is rotdted andthe =
sueh wemmn' stnps or bars are employed, i cutte1 eham wﬂl be dlwen thlonfrh the path

Shaft R'.

It is mounted .

- It carries - a large. - -
driven by the armature, a bevel Qz- o ;
for actuatnw the cutter-chain, a worm Q?for _
driving the carriage-feed mechamsm and a . -
smaller bevel Q! for driving the pull back or -
carriage-recede mechamsm
Iina tubulal bracket-bearing’ q, bolted to the--_'.-"

to the grooves ¢ in the bed. The main lon- -
mtudmal bar I is secured to the plate K, it

ends these inclined bars N are Se_cur_ed tocar- - -
‘rier-bars M-, which are fastened to the cross-

‘plate J J' and at their outer ends have T’sor B

| - I10°
The motor is indicated by O 1ts mmnture-_-

120 -
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provided by its guides. Atthesame time the
cutting apparatus can be advanced into the
coal, as the carriage can be moved forward
by means of the aforesaid racks D and the
pinions S, which engage with them. These
are mounted on the ecross-shaft T, which is
mounted in bearings at k, held by rearward-
extending arms %’ of the carriage-plate K.

The shaft T is provided with a clutch T, which |

is adapted to engage with a worm-wheel 7,
mounted loosely on the shaft.
rotated by a worm £’ on the rear end of a short
shaft#*. Thisisdriven by the aforesaid worm
3, which engages with a worm-wheel #° on
shaft 2. The parts indicated by Q3, &%, 3, ¥,
and 7 are rotating continuously, the wheel ¢
having a relatively slow motion, which, with
the clutch T, is in engagement when it 18 Im-
parted to the pinions S, resulting in a slow
forward movement of the carriage and the
cutting apparatus. The part I' serves not
onlyasaconnecting device between the chain-
frame and the motor carriage or platform and
as a means to permit the longitudinal ad-
justment of said two parts, but also acis as a
spacing device between them-—that is to say,
it holds the chain-frameat such a distance be-
low the motor-support and the gearing and at
such a distance above the parts below it that
there shall be a free space above and below
the chain-frame and the driving sprocket-
wheel, whereby the chain can have long up-
wardly- projecting and downward - project-
ing cutters which will revolve free without
striking any of the relatively stationary parts.
The guide for the chain-frame is thus placed
below the upperguide for the motor,platiorm,
and the heavily - strained parts are thus
brought near to the ground, so that the jars
and vibrations are reduced to the minimum
and are received by the strongest part of the
bed. In thisrespectthe machinediffersradi-
cally from the earlier ones, such as are illus-
trated in Patents No. 428,920, dated May 27,
1890, and No. 340,791,dated April 27, 1386, and
others, in which the thrust-bars of the chain-
frame had to be deflected at points near their
rear ends—that is to say, had to be turned
downward—the effect being that the cutter-
chain was thrown relatively higher and not
lower, as in the present case, so that it could
be brought near the ground plane. Asis well
known, it is desirable to cut the coal as close
as possible to the bottom, so that there will be
but little ‘““bench” left to require hand-dig-
oging subsequently. Another important ad-
vantage arising from placing the chain-frame
relatively lower than the motor frame or plat-
form is that I ean drop, relatively, the car-
riage-feeding mechanism~=in fact, can util-
ize what I prefer as carriage-moving devices—
namely, the downwardly-turned tracks on the
bed and pinions on the carriage—and can
bring them relatively near the horizontal

3 planes of the thrust of the chain-frame In

contradistinction from therelatively-elevated
serew shafts and nuts which have been gen-

The wheel is |

erally used in machines of this class hereto-
fore. ' |

By moving the clutch over into engagement
with a wheel u the carriage can be drawn

back. This wheel u revolves oppositely to

the wheel { and with a faster speed. Itisro-
tated by a worm ', secured to a shaft v,
which at its front end carries a bevel-wheel
»?, which engages with the aforesaid bevel Q°
on the shaft Q. The last said parts—viz.,
those indicated by w3, u?, v, and u—are also
in continuous motion and are therefore ready
at any instant to actuate the carriage mech-
anism to recede the cutters. The clutch has

a position intermediate between the wheels ¢
and 1, where it is out of engagement with

eitherandis therefore inactive, and when it is
in such position the carriage is at rest. The
wheel © is rotated much more rapidly than
the wheel ¢, and therefore the carriage is
brought back at a much higher speed than
that by which it is advanced. "The clutch 1s
moved by means of a lever V, which 1is se-
cured to a shaft v, the latter at its lower end
having a pinion »', which engages with a rack-
plate ¢%, and thelatter carries a pin«?, which
rides in the groove of the clutch, so that
when the lever is moved in one direction or
the other the power imparted to it is mul-
tiple and is transmitted from the part v° to
the clutch. The clutch can also be automat-
ically moved away from wheel © by means
of a loose lever-arm W, pivoted at w_ and

having a pin w’', which fits in the eclutch-

groove. The rear end w?® is cam-shaped and
is adapted to impinge on a stationary cam on
bed-bar, which is so related that it swings the

lever W just far enough to throw the cluteh

away from wheel © and away from its inac-
tive position, after which the carriage will re-
main at rest. I

It will be seen that I have so arranged the
parts that the cutters travel in a path par-
allel to the lines of the advance of the car-

3

70
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riage as a whole, it differing in this respect

from those machines heretofore formed in
which the e¢hain rotated in a plane inclined
to the plane of the carriage-path. Many ad-
vantages are incident to such an arrange-
ment, as is well known. |

I am not aware of any earlier machine hav-
ing in combination a cutter-chain horizontal
throughout its entire length, a chain-support-
ing frame having a thrust-bar, whose central
horizontal plane is coincident with that of the
chain, together with a bed-frame for guiding
the chain-frame which surrounds the chain
on its outer side and underneath or together
with a guide for the chain-frame of the char-
acter of that herein. Inanyearlier machine

within my knowledge either the chain trav-
eled in a path partly in one horizontal plane
and partly in another or required four or
more guide-wheels or required an undesir-
ably large driving sprocket-wheel or the
thrusting -bars of the carriage were 80 ar-
ranged as not to be coincident horizontally

I15

120
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-with the chain itself.

I apply the advancing
or thrusting force on the central horizontal
planes of the chain at the front, and there-
fore applyit uniformly, as the thrusting-bars
are colncident with the chain.
the chain horizontal throughout its length I
Insure that the cutters sha,ll enter the kelf on

lines parallel to its top and bottom walls and

avoid the dragging of the cutters upon said
walls, which results if there is the least incli-
nation of the chain at any point.
matters which conduce fto this arrangement
of a chain which has upwardly and down-
wardly projecting cutters is that I have two
independent gnideways on the bed—one for
the chain-frame part of the carriage and the

other for the motor-support, the former be-

ing relatively low and the latter being rela-

tively high, with a considerable space verti-

cally between them, so that although the bed-
frame encircles or houses the cutter-chain
and although the latter moves into and out
from the bed at the rate of three hundred
feet a minute, there is ample room for the di-
verging cutters not only vertically but hori-
zonmlly The carriage-feed devices are in

the planes of and engage with that part of

the bed which carries or supports the upper
guideway, and therefore apply their force
near the horizontal plane of the power-plat-
form and prevent cramping.

It will also be seen that when the carr mrre'

I1s in its rear position that part of the chain
which is behind the front end of the bed lies
between the outside lines of the bed. "There
18 no danger of accident to the operators,
such as is incident to those machines in
which the chains lie more or less outsule of
the side lines of the bed.

In the present machine the Uround suppmt
or bed-frame is arranged to enclrele and in-
close the chain, (not to be encircled by the
chain,) the vertical parts 6® of this bed being
outside of the path of the chain at all times
andextending downward acrossthe horizontal
planes of the chain. Thus the cutters are
housed or surrounded by a rigid protection
and arethrust forward and supported on lines
at the longitudinal center of the machine.
The center support of the chain-frame lies
between the stationary guide plates or lugs
on the bed, in contradlstmetlon from those
earlier constructions in which the guiding-
bars of the carriage were on the outside of
or straddled a standard on the bed. The
guide plates or lugs in the present construc-

tion are relatively thin on transverse lines, |

but can be elongated to provide a powerful
support without consuming space laterally.
Consequently the rear or contracted portion
of the chain-triangle can be brought up close
to the front end of the bed, so that its full
length can be economized-—a matter of the
utmost importance in these machines.

I believe the present machine to be the ﬁrst
one having the parts so related that cross-
braces could be employed on the chain-frame

684,356

| eXtendiﬁg from the path of the chain 011 one
side to its path on the other side or across

In the earlier machines employing longitudi-
By havmw

One of the .

H and those at G G.

the central longitudinal plane of the machine.

nal carriace-bars considerably remote from
each other and straddling a central standard ~

at the front of the bed it was impossible to
75

use such cross-braces, inasmuch as they would
haveimpinged upon the said stationary stand-
ard. In the present case cross-bars can be

used at pointsin front of the power- -platform

and vet not impinge upon the front guide-
Iugs on the bed, the braces moving in such
vertical lines-of the lugs. As shown,

course there can be variation in this respect.

It will also be seen that by arranging the

chain in the way in which I have shown—that

is to say, upon the threesides of a centrally-
disposed triangle—I am able to provide it
with a guide or holder throughout the greater
part of its path, the above- descubed guide
parts at N extending to points in rear of the

9"'-:’ -

S0
houzontal planes as to pass freely across the
these -
braces pass under the guide-lugs B’,-but of

midway transverse line between the wheelat .~

To those practically
acquainted with the operation of these chain

machines it is well known that one of -the

principal difficulties and objections arises

from the fact that the echains are unsupported

95

over the greater portions of their side paths. - -

"The chain on the inward-moving side Y,
Kig. 1,
'dmfb side, while on the other Y’, Fig. 1,

i1s exceedingly tauf, this bemfr the

1t

100 ..

is loose and slack. The slaeknes,s is not only' |

and strain and the expansion and contrac-

tion dune to their becoming highly heated
| after being set in motion and at work, but
is also lar gely necessary in order that the

‘unavoidable, because of the wear and streteh '

links, which are large in order to be strong,

may move pronelly around theseveral Curves,

sprocket - teeth, &ec., in their

path. The

| lennth of that pa,rb of the chain along the side =
1,isfrom seven to nine feet, an_d there- -

fore the slack part of it is whipped and jJerked . -
violently through wide vibrations, as each - :

Y', F1

Ilink can be COHSIdeled as traveling often
‘three hundred lineal feet per mmute The
resilts are disastrous to the machine.

05

Ii O o

The .

whipping and vibrating of the chain speedily

resulis in loosening the parts, it being well

known that the chains of these chain-cutting

machines are difficult to keep in working or-
der. The chain 1itself is rapidly worn and
prepared for breakage.

tions of the chain-links, and when they come
to the front guides (in some earlier machineés

cmsq-plates at J J') they do so with a jerk,

120 - . .

A large percentage =
of the power is lost in these detrimental mo- - -

extending ouly a few inches back from: the

being instantly stopped in their vibrations. - e

I have succeeded in-obviating these difficul-

ties by providing, as aforesaid, a-support
and gulde for the chain-links which extends

130 -

| back beyond theaforesaid midway transverse
| line’'and preferably-to or nearly to the drive-
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wheel I, so that the nnsupported part of
the chain on the slack side is so reduced that
whipping and lateral jerking are prevented,
and then, inorder to provide for the presence
of more or less slack arising from any cause,
Ifurnish means which compensate for it with-
out depriving the chain of its folding guide.

N’ N" are top and bottom supporting and
guiding plates secured to those at N, above

described. They are turned down at their

outer edges or are so shaped as to provide
ribs n, which lie in front of the chain-links
and prevent them from flying out. As con-
cerns their being parts of the chain-frame
and their bracing and strengthening said
frame, it 1s not essential that these bars N N’
should be situated on precisely the lines ilius-
trated; but such arrangement is preferable
where they are to serve both fuanctions as
chain-guide and as parts of the chain-frame.
I believe myself to be the first to have con-
structed a front-thrust mining-machine with
an endless cutting-chain, having the chain
arranged in a triangular path, together with
a substantially triangular frame, around
which the chain travels and by which it is
supported vertically, in combination with a
ouide on the bed for the fraveling frame,
which engages with it at points inside ot the
triangular space surrounded by the chain.
On thatside of the machine where the chain
is slack the supports for the guides N N/,
which inthe construction shown are the brac-
ing-bars M M' M=, have some details of con-
struciion additional tothose above described.
The front bar M? is made in such way that
the forward end of the chain-guide can have
a pivotal connection. Asshown,itis formed
in two parts m' m?, hinged or pivoted together,

cuide N being fastened to the movable part
m?. 'The bars or braces M M’ are also formed

in two parts, as at m?® m?*, which are secured
together in such way that one can slide some-
what relatively to the other. Thesliding part
is secured to the chain-guide and can move
ountward with it when required. Such out-
ward movementis caused byaspring X, which
may be of any suitable character. Asshown,
a flat spring is placed between the rear end
of the guide-bar N and the side of the longi-
tudinal bar I. When the chain from any
cause becomes slack, the spring immediately
asserts itself and pushes outward the guide
far enough to keep it properly taut. When
the chain isagaintightened, as by contraction
or when an adjustment is made, the spring
is compressed and the links brought more
nearly in line. The rear end of the gnide-
passage formed by the parts N N’ N’ is pref-

erably expanded or flared, as by bending the |

parts forming it, so that in whatever position
it may be the links may smoothly and read-
1ly enter.

The side parts of the triangular frame are
not shown as extending entirely to the rear
drive-wheel, but they are of such length as to

character. The cross-braces M and M’ hold
the side parts of the frame firmly in their de-
sired positions, and by having thefront guide

=

/0

at B’ ‘“underhung” or extending downward

from the main frame, with a free and unob-
structed passage - way between it and the
ground, these cross-bars of the triangular
frame can readily pass under the guide; but
all of the features of the mechanism are not
limited to having this front guide nnderhung
or downwardly depending, as it can be other-
wise disposed in lighter machines, in which
the triangularframeomitsthecross-bars M M'.

An adjustment of the chain-frame such as
was just referred to can be made by means of
the devices shown in Figs. 3, 5, and 15.

To move the carriage-plate or motor-plat-
form relative tothe chain-frame, I employ the
adjusting-screw Z. It is mounted in the slot-
ted or recessed part of the plate K, as shown
at K8 Itsend isseated at z and bears back-
ward against the plate, its thread engaging
with a nut at z’, which is supported on the
rear end of the main longitudinal carriage-
bar I. z*%is a jam-nut by which the screw Z
can Le tightly fastened after adjustment. It

will be seen that if the jam-nut z°is loosened |

the plate K ean be pushed back relatively to
the bar I and the front wheels G G’ by turn-
ing the serew Z. Such backward moving of

the plate K results ina tightening of the chain

F, and an adjustment is frequently required
100
ing of the chain, although for the reasons
above set forth it is not advisable to set

to compensate for the wearing and lengthen-

the plate K and the bar I in such way as to
hold the chain perfectly taut, as allowance
must be made for contraction and expansion.
Thenut z'is held in the carriage-plate in such
way that it can be loosened, there being an
aperture in the part I' to receive it.
shown as being inserted into a carrieror sup-
porting-sleeve, to which it may be secured by
thread or otherwise.

At the upper end it is

75
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90
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It is

I10

threaded, and to it are fitted a nut 2° and a |

washer z4.

At the lower end of the nut or

its sleeve there is a head or flange engaging -

upwardly with the plateI’. After the power-
platform and the chain-frame have been ad-
justed they can be securely clamped by these

I15

devices, as the nut z° and the washer z* are -

bound tightly against the platform, while the
head or flange below the plate 1" is drawn as

120

tichtly nupward, and ‘thus the strain can be .

taken off from the adjusting-serew Z and the
jam-nut z°.

tudinal displacement, and it will be seen that
the nut 2% can be dispensed with or be of the
nature of a meére stop, as the important fune-
tion is performed by means of the screw and
the nut or threaded part 2/, and it will also
be seen that so far as concerns the perform-
ing of this function the details of the parts
at z"and the surrounding sleeve can be modi-

The nut 2% and the head of the. -
serew serve to hold the serew against longl-

125

130

fied. They are practically unitary. Prima-

constitute, in effect, a frame of that shapeand 1 rily the pressure is exerted by the serew bear- -
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ing in one direction against the motor-sup-
portand bearingintheotherdirection against
the chain-frame, and the threads take this
pressure. This under many circumstances
would be sufficient; but I prefer to supple-
ment the holding action of the secrew-threads
by an additional holder, so that the jars and
vibrations shall not turn the scerew and so
that the latter shall be relieved of much
of the reactionary strain, and this supple-
mental holding is attained by the clamp de-
vices which fasten the nut 2z’ independently
of the screw. Again, the serew and nut can
be relieved of strain by having the rear part
of the chain-frame provided with guide-ribs
or bracing-bars, such as shown in dotted lines
in Kig. 7 and in elevation in Figs. 7> and 15
and in front viewin Fig. 21. In thisrespect
the machine differs materiallv from the earlier
ones employing front-thrust cutter-chains.
IHeretofore the parts were so arranged that
two sets of adjusting devices were necessary

between the chain-frame and the plate or

platform which supported the power mechan-
ism, and these two sets of adjusting devices
were placed one at one side of the carriage
and the other at the other side. Now the

~power-platform in these machines is always

30

35

40

substantially rectangular in form—at least
has a bearing on the bed at two or more
points on each side. The back pressure and
torsional strain on the chain-frame are con-

stantly varying as concerns the two sides,

and 1t is difficult to obtain or preserve an ad-
Justment which is uniform across the carriage
when two sets of adjusting devices are em-
ployed, as heretofore; but in the present ma-
chine the back thrusts and torsional strains
are all transmitted to one point or small area,
and that, too, preferably in the central ver-
tical longitudinal planes of the carriage, and
butone adjusting device is required, and con-

- - .sequently the power-platform can always re-

50

55
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main in the guideways without torsion or

-cramping therein, and the draft or tension of

the chain can be regulated at the point where
1t 18 transmitted to the carriage-plate by said

single adjusting device. A guidewayhaving

the flanged lips above described, it will be
seen, continues around the front end as well
asatthe sides. Idonot, however,claim such
lips or flanges, broadly, as of my invention, as
I am aware that flighis or guideways of this
general character have been heretofore used,

as 1s illustrated in British Patents No. 908 of

1869 and No. 1,890 of 1875. Asabove seen, in
machines heretofore used having cutters of
this character the slack and cuttings have

been drawn backward along the outside of.

the side bars of thebed. A verylargeamount
of such slack is drawn out at each cut—
enough, in fact, to largely cover the operative
parts of the machine unless it is properly dis-
posed of before getting among such parts. .-
‘Having reorganized the machine in the re-
spects above described and having reduced
the chain-wheels to three, so that it moves to

i
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of the slack on the side at Y; but I provide
for the ready disposal thereof by employing
the cross brace-bars b® of the bed and sup-

porting thereon a continuous floor at B?, upon
which the slack is received. From this it is

readily removed, either by an automatically-
acting carrier or by a hand-tool, such as a

| the center of the carriage and back there- -
from, there is a consequent inward carrying =~ =

scraper or shovel of the sort commonlyinuse - - -

for removing the slack from the machines of
other type. One operative stands at the mo-

tor to control its movements, and he ecan

readily withdraw the cuttings that are de- =~
posited on the floor B°before they accumulate
so as to interfere or injure the machine; but

I do not limit the other features of invention

to this detail of the structure, as the slack

can, if preferred, be removed by hand, there

s

being under each or both of the front corners = = .~
of the machine (see Figs. 2 and 3) anopen =

space permitting an operative to remove the

slack by hand. | -_
I am aware of the fact that chain-eutting

machines have been made or proposed in

which the main frame rested upon ground

wheels or shoes only at the rear end and at

the front end, as is shown, for example, in

Patent No. 482,046 to B. A. Legg, the carriage -
having longitudinal bars between the sideof = -~
the bed-bars, which longitudinal bars slide

in supports that depend from the front ends

of the bed-bars and the front shoe extending
down from the depending cross-bar to the

rollers. In fact, there could not be intro-
duced such support, because of the arrange-

ment of the cutter-chain, which, as aforesaid,

18 extended out from the driving-wheel at an

obtuse angle to two idlers near the rearend, - = -
and then extending from said idlers in such

way as to have the cutters travel from the

idlers on lines entirely outside of the bed-
Such out-
ward extension of the chains to lines outside =~ =

frame to the front guide-wheels.

of the bed prevents the employment of side
shoes or supports, as the chain-carrying parts

tudinal parts of the bed. |

In my construction I bring the cutter- iy

chains, as aforesaid, inside of the lines of the
bed-bars, and therefore am enabled to give a

firm and solid support to the machine from
end to end. DMoreover, I can dispense with
the ground-support, whether shoe or roller, -

below the front ends of the bed-bars.
While I herein at times refer to this ma-
chine as having a single central thrusting
and guiding bar, it will of course be under-
stood that I do not thereby merely mean a

single piece of metal, as substantially the .-

same novel features of construction and ar-
rangement can be attained if there be modi-
fication in this respect. The essential fea-

ture to note is that with respect to the cen-
tral vertical longitudinal planes of the ma-

15
depend downward to planes below thel ongi-
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chine there is a guide and support for the]
chain-frame which lies between and doesnot !

straddle the bed-guide at the front, which
gulde 1n this instance consists of the lugs or
bars outside of the ceuntral part of the chain-
frame. It is now well-known to mechanics
that for obtaining lightness or other pur-
poses a small bar could be duplicated or sepa-
rated into two parts joined or not by cross-
braces, and though I herein make no specific
claim therefor I regard such a bar or frame
as substantially similar to that herein as
concerns the front guideway, the bringing of
the chain back from the cross-head to the
drive-wheel on the sides of a triangle, and
the avoldance of rear chain-deflecting guides,
and with respect to the other details inci-
dent to the particular machine illustrated it
1s to be understood that while I have de-
seribed them fully and also the several ad-
vantages incident to their construction and
arrangement in the illustrated machine, spe-
cifically considered, I do not limit the fea-
tures of invention to exactly such details, for
1t will readily be seen that the novel matters
of construction and arrangement can be ap-
plied otherwise than in a machine of this spe-
cific form.

What I claim 15—

1. In a front-thrust undercutling mining-
machine the combination of a reciprocating
carriage, the cutter-chain mounted thereon to
cut transversely to the path of the carriage,
and the stationary bed having longitudinal
side bars arranged outside of and above the

backward-moving part and the forward-mov-

ingpartof the chain, and havingdownwardly-
extending guard bars or plates situated in
vertical lines outside of and transversely op-
posite to the space included within the path
of the cutter-pointsandsecured to thesaid up-
per longitudinal side bars, substantially as
and for the purposes set forth.

2. In a front-thrust undercutting mining-
machine the combination with the carriage,
and the cutter-chain arranged to cut at the
front of the carriage on a line transverse to
its path and extending back toward the rear
end of the carriage, of the bed-frame having
vertical bars extending downward across the
horizontal plane of the chain at points in
front of the rear end of the chain-support
and situated in vertical lines outside of and
transversely opposite to the space included
within the path of the cutter-points, and lon-
gitudinal bars above the chain engaging with
the carriage, and connected to the said ver-
tical bars, substantially as set forth.

3. In a {front-thrust mining-machine the
combination of the carriage, the chain there-
on arranged to cut across the front end of
the carriage and on a line transverse to its
path, and the bed having longitudinal car-
riage-moving side bars above the chain and

vertical bars extending downwardacross the |
horizontal plane of the chain to support the

bed from the ground, said vertical bars be- .

Pt

forlh

1ng situated between the front and the rear

ends of the travel of the chain-support and

on vertical lines outside of and transversely 7o

opposite to the path deseribed by the cutter-
points, substantially as set forth.

4. In a front-thrust mining-machine the
combination of the carriage, the chain there-

on moving across the front of the carriage

and extending to a drive-wheel at the rear
of the carriage, and the bed having longitu-
dinal bars above the chain and outside of
the backward-moving and forward-moving

parts of the chain and vertical bars extend-

ing downward across the horizontal plane of
the chain and situated in vertical lines out-
side of the path described by the cutter-

points and on transverse lines between the

front end and the rear end of the travel of
the said rear chain-wheel,
resting on the ground under the chain and
secured to said out51de vertical bars, as set

5. In a front-thrust mining-machine the
combination of the carriage, the cutter-chain
mounted thereon to cut across the front on
a line transverse to the path of the carriage,
and extending back to a rear wheel at the

rear of the carriage, and the bed having the

longitudinal side barsabove the chain and out-
sideof the backward-moving and the forward-
moving parts of the chain and the vertical
bars extending across the plane of the chain
in vertical lines outside of the path deseribed
by the cutter-points, and the shoes extending

parallel to the aforesaid upper side bars and-

secured to the lowerends of the vertical bars
substa,ntlally as set forth. |

6. In a front-thrust mining-machine the
combination of the reuprocatinﬂ‘ carriage hav-
ing a chain-supporting frame with a hori-
zontally-arranged thrusting-bar, the cutting-
chain supported thereon in a horizontal
plane and extending back to a rear chain-
wheel at the rear of the carriage, and the bed
having the longitudinal side bars above the

chain and outside of the rearward-moving

and the forward-moving parts of the chain,
and the downward - extending supporting-
bars between the rear and the front ends of

the travel of the rear chain-wheel and cross-

ing the plane of the chain on vertical lines
outside of the path described by the cutter-

points to provide a support from the ground
and a shield for said points, Substantlal]y as

set forth.
7. In a front- thm&t mmmﬁ'-nmchme the

75
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and cross-bars
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combination of the carriage, the cntter-chain

supported thereon 1in a horizontal plane
throughout its length and arranged to extend
from the wheel G at one end of the cutter to

the wheel G’ at the other end, and to extend

from thesaid wheels on substantially straight
lines to thedriving-wheel H on the carriage,

and the bed havingitslongitudinal parts situ-

ated outside of the rearward-moving and for-
ward-moving parts of the chain and bhaving

vertically-arranged ground support-bars out-

125
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side a carriage-moving bar,

8

side of and transversely opposite to the side
parts of the chain whereby the distance be-
tween the wheels G and G’ can be much
greater than the diameter of the driving-
wheel, and the inwardly-inclined side parts
of the chain can be freely advanced without
impinging on the ground-supports, substan-
tially as set forth.

8. In a mining-machine, the combination
of a carriage having a chain-guiding cross-
head with wheels G G, a bed having on each
and a guide on
the bed for the rear end of the carriage, a
continuously-acting guide on the bed for the
front end of the carriage situated on longi-
tudinal lines other than those of the said rear

guide, the power devices engaging with the
carmaﬂ'e and with said bars on the bed for ad-
vancing the carriage, and a chain on the car-
riage arranged to move from the wheel G at

one end of the guide to the wheel G at the

other end and extending directly backward
from the said wheels to the driving-wheel,
whereby it follows a triangular path arranged
centrally relatively to the said carriage-mov-
ing bars on the bed, substantially as set forth.

9. In a front-thrust chain-cutter mining-
machine, the combination of the bed, the car-
riage reciprocating thereon and having the
thrust-bar on the central longitudinal lines of
the carriage, the rear driving sprocket-wheel,
and the front cross-head provided with the
wheels G G, the cutter-chain mounted on the
carriage in a horizontal plane and extending
from said front wheels G G' back to said rear
driving-wheel, the support havingthe flanged
cguldeway for those parts of thechain between
the rear wheel and the front wheels, and

¢ross-braces or frame-bars extending across

the central vertical plane of the carriage from
one side guideway to the other substantlally
as set forth.

10. In a front-thrust chain-cutter mining-

‘machine, the combination with the bed-frame

having shoes or ground-supports extending
along the sides, the front end of said bed-
frame extending forward from said shoes and
overhanging them, whereby there is provided
a free space between said front end of the
bed and the ground, a guide depending from
said overhanging front end of the bed, the
carriage having its rear end supported on the
bed and being at the front supported on said
depending guldes at the front of the bed, and
the cham mounted on the carriage in a hori-

zontal plane parallel to the path of the car-

riage, substantially as set forth.

11. In a mining-machine, the combination
of the endless-chain cutter arranged to cut
at the front of the machine and moving in a
friangular path, the bed-frame, the sliding
chain-frame having a front cross-head and
side bars lying on the sides of the triangle fol-
lowed by the chainandinclined backwm dand
inward, and extending continuously from the
front cross-head to points near the rear apex
of said triangle, areardriving sprocket-wheel

684,356
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at the rear apex of said triangle, a guide for

the said chain-frame having a longitudinal

bar extending from sald apex to said cross- _
head, and auanwed 511bstfmt1ally as set forth rmeeT,
to lie between the converging side bars with-

out interfering with the t11anfrular path of -
the chain, and a stationary guide on the bed = _°

engaging Wl[h the said frmde bar on the car-
riage, as described. '

| 17 In a mmmfr-ma,chme the Gombmatlon'_
of the bed, the endless cutter-chain arranged

to travel around the sides of a triangle, a car-

riage having an approximately triangular
chain-supporting frame,.a relatively small
driving sprocket- wheel at the rear apex of the

triangle, a cross cutter-head at the front elon-
gated to points outside of the longitudinal

lines of the bed- bars, guide- wheels on the
cross-head outside of the bed-bars and at the

front angles of the triangle, two vertically-ar-
ranged plates or projections secured to the

front of the bed-frame to form a guideway
and situated in the space surrounded by the

80

s

chain, a guide bar or carrier for the chain-
support plaeed in the central longitudinal

on the bed, and a chain-guide connected to

chain-frame, substantially as set forth.

13. In a mmmmmaehme the combination

of the endless-ch&m cutter arranged to act at

vertical planes of the machine and moving 3
“between the said guide plates or pr OJectwns el
95
the central part of the cham-tlame inclined .=
from the front cutter-head inward toward the - - -~

the front of the machine, the bed- frame, the - -

sliding chain-frame hzwm oafronteross-head, 3
inwar dly and rearwardly mclmed bars at the

sald side ba,ls and braces or bars conneeting - -
the rear ends of the inclined bars to the bar o
between them, a vertical lug or guide-bar on- =~

the bed between one of the incli_ned side bars s
I1XO - .
cal guide lug or bar on the bed between the -

and the central bar, and asupplemental verti-

other inclined side bar and the central bar,

substantially as set forth.:

14. In a chain-cutter mining-machine, the .
combination of the cross-head,the central lon-
gitudinal traveling baror carrier forthecross-
{ head,the cutter-chain supported onsaid cross-

sides adjacent to the lines of the side parts .

of the chain, a longitudinal bar between the 10§

head ‘and carrier, vertical lags or guideson -

the bed, one on one outer SIde of the central S
120 0

bar or carrier,and the other on the other outer

side thereof,inwardl yandrearwardlyinclined —~ - .
bars, one outside of each of said vertical lugs . .« -
or guide-bars, and means for connectingeach

of the inclined side bars to the central bar or -

carrier, sub:;tantmlly as set forth.

15. 111 a mining-machine, the eombmatmn. L

of the bed- flame the eutterfcham two_vel_-_.;-""
tically -arranged guiding plates or projec-.

tions secured to the bed at the front thereof,
and a chain-frame having a cross-head, a lon-

chine and lying between the aforesaid guid-

ing plates or pmJecmons, and two melmed;l-j_ <

130 -
gitudinal thrust and guiding bar or carrier. - -
on the central longitudinal lines of the ma-
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bms onéeé on each mde of the central bar or |

carrier and connected thereto at or near their
rear ends and connected at their front ends
to the cross-head, substantially as set forth.

16. In a mining-machine, the combination
of an endless chain having cutters attached,
a bed-frame, a front guide on the bed for the
chain-frame, power shatting and gearing, a
movable carriage having a platform or frame
supporting Sdld Shdf[ln” and gearing, and
having a ¢hain-support consisting of a front
eross-head, a series of inclined and longitu-
dinally-arranged bars extending back from
the cross-head, and transversely-arranged

‘bars, said inclined longitudinal and trans-

verse bars forming a frame which, at lines
between the said front guide and the plat-
form or frame for the shafting and gearing,
extends continuously across the central ver-
tical longitudinal planes of the machine, the
aforesaid guide and the said frame being ar-
ranged substantially as set forth relatively
to each other, whereby the carriage can move
overits predetermined path without impinge-
ment upon the bed by the transverse parts
which travel in the said central vertieal
planes.

17. In a mining-machine, the combination
of a cutter-chain ha,vmﬂ' cutters attached, the
bed-frame, power sha,fting and geal*ing, a
movablecarriagesupportingsaidshaftingand
gearing and having a chain-support consist-
ing of a front cross-head, an approximately
central longitudinal bar extending back from
the cross-head, inward-inclined bars imme-
diately inside of the chain and extending
back from the cross-head, and transverse
bars connecting the inclined bars to the cen-
tral carrier, and the guide on the bed for the
chain-carrier arranged substantially as set
forth to permit the transverse bars to move
across the vertical lines of the guides where-
by the carriage travels the full length of its
predetermined path without said guide im-
pinging on the central carrier or the trans-
verse bar. |

18, In a front-thrust chain-cutter mining-

machine, thecombination of a bed-frame, the |

cutter-chain arranged to operate on a rela-
tively-prolonged transverse line, the carriage
sliding forward and back on the bed when
the latter is stationary, having the chain-
frame part and a rear frame or platform part
adapted to support the power mechanism, a
screw and nut for adjustably connecting the
chain-frame and the power-platform and op-
erating on lines in the central vertical lon-
ogitudinal plane of the chain-frame, the said
platform and chain-frame being disconnected
at the sides of said central plane, substan-
tially as set fortn.

19. In a front-thrust chain-cutter mining-
machine, the combination of the stationary
bed, thechain, the chain-framein a relatively

5.-1ow plane and holding the active part of the

chain. on a relatively-extended transverse

line at the front, the platform for the power |

b

&

devices in a relatively higher plane, a screw
and nut for detachably connecting together
adjustably the chain-frame and platform
sitnated in the vertical, central, longitudi-
nal plane of the said platfmm and means
for positively advancing the chain-frame and
platform longitudinally of the bed, substan-
tially as set forth.

20. In a front-thrust chain-cutter mining-
machine, the combination of the stationary
bed, the cutter-chain, the chain-frame hold-
ing the active part of the chain on a rela-
tively - extended {fransverse line across the
front, the frame or platform for the power
devices, ddjustable connecting devices for
joining the chain-frame and the platform,
having the lonﬁitudinally arranged adjust-
ing-screw for moving the said conneetmﬂ' de-
vices situated in the. vertical, central, lonﬂ'l-
tudinal planes of the platfmm and means for
positively advancing the chain-frame and
platform IOIlﬂltlldllldny of the bed, Substan-
tially as set forth.

21. In a mining-machine, the.combmatwn

of the horizontally-mounted cutter-chain, a-

slidingearriage havingarelatively low chain-
supporting frame and a relatively higher
frame or support for the motor and gearing,
a connecting and spacing bar or plate extend-

70
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ing from S.‘ELI(I motor-platform downward to -

the chain-frame to provide a free or open
space horizontally between them, and a bed-
framme having longitudinally - mlanwed car-
riage- feedmﬂ‘ devices and having 1ndepend-
ent of the feeding devices longitudinal bars
providingarelativelyhighlongitudinalguide-
way for the motor-support, a second rela-
tively low guideway for the chain-frame, and

‘stationary transverse cross-bars below the

chain-frame rigidly connected with the up-
per horizontal guide- bars, substantially as
set forth. |

22. In a mining-machine, the combination
of the horizontally-moving cutter-chain, the
sliding earriage havingarelatively lowchain-
fra,me, a relatively hlghel frame or platform
for the motorand gearing, the connecting and
spacing bar extending downward from_ the
motor-platform to the_chain-frame,- the sta-
tionary bed having longitudinal bars above
the chain and a series of vertical bars on each
side of the machine extending to points be-
lowthe chain and situated outside of the space
surrounded by the chain, said longitudinal
bed-bars extending forward from and beyond
the front vertical bars of said series and be-
ing provided with an underhung
the chain-frame, said guide having a free
space between 1t and the ground to permit
the passage of the transverse parts of the car-
riage, substantlally as set forth.

23. In a mining-machine, the combmatmn
of the houzontally—movmﬂ' cutter-chain, the
sliding carriage having arelatively low chain-
frame, a relatively higher frame or support
for the motor and gearing, the relatively

guide for
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tively lower guide at the front of the bed for
the chain-frame, the chain-frame holding the

cutter - chain substantially as described to

travel around said {rame in planes parallel
to the planes of the guides, the connecting
and spacing deviceextendingdownward from

the motor-platiorm to the chain-frame, fto |

hold the latter below the former and permit
upwardly-projecting cutters to freely travel,
and the bed-frame supporting said hwher
guide and lower guide and having cross- bars
below the chain-frame, vertical ba,rs outside
the space surrounded by the chain and se-
cured tosaid cross-bars,and longitudinal bars
above the bottom cross-bars and secured to
the vertical bars, substantially as set forth.
24. In a mining-machine, the combination

of the sliding carriage, having a cross-head

or support at the front, and a longitudinal
thrusting bar or carrier on substantially the
central longitudinal lines of the machine, a
horizontally-mounted cutter-chain having its
central horizontal planes substantially co-
incident with those of the said thrusting-bar,

a guide for the chain-frame at the front end,

a fmme or platform for the motor and D'ear-
1Ing, a connecting and spacing bar or plate
extendingdown from the said motor-platform
to the cham frame, and a bed-frame having
longitudinal bars above the chain, VeItICELl
bars outside the space smrounded by the
chain, eross-bars below the chain, and longi-
tudinal bars below the chain connected to the
sald vertical bars, said bed havinga relatively
high guideway for the motor- pla,tfm m, all
arra,nﬂ*ed substantially as set forth, whewby
the cham frame can be underhung 1elat1vely

to the motor-frame and the top of the bed-

frame, and can be surrounded and pmteeted

by the bed-frame.
25. In a mining-machine, the combma ion

of the cutter- chmn ar _mnn'ed to operate on a

relatively extended transverse straight line
at the front of the machine, the eham flame, |

having a central thrusting bar or carrier,

Cross- head or chain- support secured at 1ts
center, transversely, to the said carrier, and
gulding the chain across the front on the said
transverse straight line, two guide-wheels at
the ends of the said cross-head and in the

horizontal planes of the thrust-bars, a rela-
tively small driving sprocket-wheel tor said |

chain at the rear of the said central bar, and

a eross-brace connected to the central bar and’

tothe chain-guide, said parts being arranged,
as set forth, to frmde the chain in a substa,n—
tially tr 1anﬂu1¢1r path having its sides diverg-
ing ontward from the said drwmw spxocket—
wheel directly toward the front mude -wheels,
substantially as set forth. |
26. In a mining-machine, the combination
with the stationmy bed havi Ing an upper ele-
vated longitudinally- &II‘&I]“‘@d part and hav-
ing at the front a guide projecting downward
from said elevated part, of an endless cutter-
chainarrangedinatriangularpath,thesliding

earrmﬂehavmwz‘teenbml thrust- bm heldin the I sprocket-wheel, and havmﬂ' a chain- support- L e
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said guide, a transverse ﬁehain-support at the

front of the said bar, and bracing devices for
the said bar e*{tendmﬂ' 1aterally therefrom
and adapted to pass across the vertical lines

o

of the said guide on the bed substantlally as

sot forth.

27. In a mmmﬂ'-machme, the combluatmn
of the following elements, namely, relatively
elevated lon gitudin’albed-bars, carrying lon-
gitudinal racks and adapted to provide a car-

riage-guide, an engine or motor and gearing,

a pla,bfmm or carrier for the said motor and - =
8o -
whereby they are partly supported above and. T
partly below the horizontal plane of the afore-
said guides and racks, a relatively lower
ﬂ'uldewav at the front end of the bed, a chain-
support in the horizontal planes of the front
guideway and having two or wmore longitu-

gearing arranged to hold them as described,

dinal bars connected to transverse blaces: -
which cross the central longitudinal vertical -

planes of the machine, and arranged tomove =~ ”
said front guide, a cutter-chain held by said - =

forward and back without impinging on the

support, a rear driving sprocket-wheel form- - -
ing part of the said gearing, and two front . . .

wheels for said chain, the said wheels being
arranged substantially as set forth, to hold
the eham on one side on a line tan ﬂ'entla.l sSub-
stantially to the periphery of the driving-

0§ . :_ﬁ | f_: |

wheel and to the periphery of one of the“ o
front wheels, and to hold the chain on the

other side on a line tangential substantially

stantially as set forth.

28. In a mining-machine, the combmatmn. BEETERR
I 05 T |

of the bed, the carriage moving forward and

back thereon, an endless cutter-chain ar-"

ranged torotate in a triangular path, a chain-

support secured to said carriage and having
a cross-head with a chain-guideway at the
front stationary on the carriage, and two di-

verging side chain-guideways stationary on

the carriage for holding said chain in said

triangular path with a straight base-line of

the triangle in front of the bed, said side
guideways extending directly and substan-
tially continuously on straight lines from the
ends of the cross-heads to a rear end of the

triangular chain-path, a driving sprocket-
wheel of reduced diameter relatively to said
base -line and situated at the rear apex;

means for rotating the chain and means for

advancing the ba,se line of the tnanﬂ'le di-

rectly forw&rd from the bed, and a ﬂ'mde on
the bed for the chain-support, substantlallv
as set forth. -

29. In a front-thrust chain-cutter mining-
machine, the combination of a bed, hfwmﬂ'_ R
two racks secured thereto, one on each slde, B
and two guideways in different horizontal .
- planes, a reciprocating carriage having a

125

rear part substantially quadrangular in form

fitted to said bed in one of said guideways
and supporting a motor and a driving

to the periphery of the other front wheel,and - -
to the periphery of the dnvmfr-ﬁhee] sub-—_
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ing part fitted in the other said gunideway ex-
tending forward from the quadrangular part
and connected thereto at its center frans-
versely, a chain supported upon the last
said part and extending forward from said
sprocket - wheel and moving {ransversely in
front of the bed, means for positively ad-
justing the chain-carrying part relative tothe
quadrangular part, and two carriage-moving
wheels on the carriage and engaging with said
racks, the said parts being arranged substan-
tially as set forth to transmit the back pres-
sure from the chain to the center of the rear
part of the carriage and distribute it from
that point to the two racks, as described.

30. In a front-thrust chain-cutter mining-
machine, the combination of a bed-frame,
having two longitudinally-arranged carriage-

feeding devices, one on each side of the cen-

tral longitudinal line of the bed, and having
two guideways, a reciprocating carriage hav-

ing a part substantially quadrangularin form

fitted to one of said guideways and support-

ing a motor and a driving sprocket-wheel,

and having a chain-supporting part fitted in

the other said guideway and extending for- .

ward from the gearing-supporting pmt and
connected to the latter at its center trans-
versely, a chain supported upon the said
chain-carrying part and extending forward
from said sprocket-wheel and moving trans-
versely in front of the bed, means for adjust-
ing the chain-supporting pmt and the quad-
1&11&‘111&1‘ part and two carriage-moving de-
vices on the carriage engaging w1th the afore-
said carriage-moving dewces on the bed, all

the :a,foresald means being arranged substan- -

tially as set forth to transmit the back pres-
sure from the chain to the center of the
earing-supporting part of the carriage and
distribute it from that point to the two car-
riage-feeding mechanisms, substantially as
set forth.

31. The combination of the chain having
cutters and traveling horizontally laterally,
a carriage having a front-thrust endwise-
moving chain-frame provided with an elon-
gated cross cutter-head adapted to hold the
operative part of the chaln on a relatively-
elongated line ¢f cut, a guide for the forward
portion of the chain-frame adapted to hold it
against horizontal sidewise swing under the
action of the laterally-moving cutters, a trav-

eling motor on the rear part of the chain-

frame, a horizontal driving sprocket-wheel
rotating continuously in one direction and
engaging with said cutter-chain at the rear

part of the chain-frame, rotary carriage-mov-

ing wheels reversible mdependentlv of the

said sprocket-wheel, a bed-frame having the
aforesaid guide for the front part of the
chain-frame and a second guide for the rear

part of the carriage and having one or more

longitudinal racks with open spur - teeth
engaging continnously with said reversible

wheels, and means for holding said rack | detachable therefrom,
against both lateral torsion or bending from | forth,

11

| the lateral adtion of the cutters and from ver-

tical spring of the chain-frame, said means
consisting of longitudinal bars on the ground
under the chain, cross-bed ground-bars, and

and the cross ground-bars
to the rack- toothea bars, su bstantmlly as Set
forth.

32. In a front- thrust chalin-cutter mining-

machine, the combination of the bed havmﬂ*
the relatwely-elevated bars arranged 101:1@1-
tudinally and each provided with racl{-teeth,
the lower longitudinally-arranged ground-
bars and the cross-bars rigidly connected to-
gether and to the elevated rack-bars, the

devices for rigidly fastening the longitudi-
‘nal ground-bars,

75
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carriage havingachain-framefitted in aguide

on the bed and having supporting devices for

the motor and gearing, sliding in another

cuide on the bed, the vertical eham driving

shaft the relatwely small driving sprocket-~

wheel thereon, the elongated cross-head at
the front of the ehain-frame, the chain’ ex-

tending directly from said driving-wheel to

the ends of the said cross-head, the trans-
verse carriage-moving shaft havlnﬂ‘ two re-
mote pinions engaging with the said rack-

bars and ada.pted to apply the feeding force -
uniformly across the motor-support and to
have one feed device reinforce the other.

against the sidewise torsion from the lateral

action of the catters, substantially as set

forth.
33. In a front thrust chain-cutter mining-

machine, the combination with a bed, a mo-

tor, gealing, a sprocket-wheel driven there-
by, a support traveling on the bed for said
motor and gearing, and a triangular cutter-
chain, of a chain-supporting frame con-

'structed substantially as described, it hav-
ing a cross-head J, wheels G,G/, at _the ends

of the cross-head, chain supporting and guid-

ing bars at the sides of the triangle, connect-

ed to the cross-head and converging back-
ward on lines meeting at said sprocket-wheel,
a guiding-bar secured centrally, vertically,

go

I00

105

110

to the cross—head and lying between the con-

verging chain-guides, and means for holdmnﬂ

the eham ﬂ'uldes and the intermediate guid-
ing bar or fra,me in proper relative posnmn
substantlally as set forth.

34. In a front-thrust ehain-cutter mining-

machine, the combination of the bed ha,vmfr

longitudinal bars on the ground between the'
rear end and the front end, the motor plate

or platform fitted to the bed, the triangular

115

120

chain, the chain-frame ha,vmﬂ* the cmss-head o

and the backwardly- extendmn‘ thrust-bar oc-
| cupying and moving in the central 1onﬂ‘1tud1~_
nal planes, said thrust-bar being at its rear

'125‘_:'

end remote from the bed ﬂ'round bars and

from the motor-support to pmVlde a free pas-

sage for the chain-cutlers, and arranged to
ha,ve its rear end lie in the horizontal plﬂ,nes
of the chain-links, and- longitudinally ad-
justable relatively to the motor-support, and

substantially as set

130
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35. In a front-thrust chain-cutter mining- |
machine, the combination of the bed, the mo-
tor, the cutter-chain, the carriage having the
quadrangular-support or frame for the mo-
tor, and the substantially triangular chain-
framefitted atitsapexin alongitudinal guide
at the center of the motor-support, and means

for positively moving the chain-frame in said |

central guideway to ad;]ust it and the chain,
substantially as set forth. -

36. In a front-thrust chain-cutter mining-
machine, the combination of the bed, the
chain, the sliding quadrangular suppmt or
frame for the motor fitted to the bed in a guide-
way 1n a horizontal plane, a chain-frame hav-

clined side bars extending directly toward

the ceniral part of the motor-support and

longitudinal bars between said side bars,

means for positively adjusting both of said

side bars together with the intermediate lon-
gitudinal bar in relation to the motor-sup-
port, and means for holding the chain-frame
in horizontal planes other than those of the
aforesaid guideway,;substantially asset forth.
- 87. The combination in a front-thrust
chain-cutter mining-machine, of the bed, the
carriage sliding thereon and having a rear

part for supporting the motor and gearing

and a horizontally-arranged part supporting
the cutter-chain, the horizontal chain-driv-
ing sprocket-wheel, the vertical shaft there-
for mounted in the motor-support, the hori-
zontal bevel-wheel on said vertical shaft, the
horizontal main shaft having a bevel-gear Q?
for driving. the cufter-chain, the bevel-gear
Q% means driven by said beveled gear Q*and
engaging with the bed for pulling the car-
riage back, the worm Q3 means driven Dby
said worm Q?® and engaging with the bed for
feeding the carriage, and the gearQ’, and the

T—
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‘electriec motor mounted on the said suppmt

directly over the said shaft and wheels, and - B
means driven by the said shafting and gear-

ing for moving the carriage fo1ward and
baek on the bed substantlally as set forth,

38. In a front-thrust chain-cutter mining- = -

to the other, and a stationary g

ranged to provide a passage-way for the said.
eross-framin g bars, substantially as set forth.
- 39.

ported on the other, _
to be loosened, and means for clamping the

nut rigidly in place after adgustmeut sub-='

stantially as set forth.

‘machine, the combination of the bed, thecar-
riage, the cutter-chain, and the cham-sup-jf
poxt ha,vmg a center bar or carrierl, a cross-
head J, the inwardly -inclined bars N’ N’
Cross frammﬂ' or bars, as at M M/, ettendmﬂ--‘
canbmuously from one inclined mde bar N’ :
cuideway at
the front end of the bed for the carriage ar-.

The combination with the carriage hav- .
‘ing a part for supporting a motor-and gear-
ing, and a forwardly-extending cutter-chain--
carrying part, of the adjusting-secrew mount--
ed .on one of the said parts, and the nut sup-
said nut being adapted

60

40. The combination with the sliding car-

riage having the partforsuppor tmﬂ‘the gear-

ing and the part for supporting the euttel--
cham of the lonmtudmally-armnﬂ'ed SCGrew
mounted on the gearing-support, the nut car~

ried by the cha,m -support and detachablyen-

gaging with the gearing-support, and means

-for clampmﬂ* the nut rigidly to both of said

parts of the carriage substantmlly assetforth.

In testimony whereof I afix my sw‘nﬂture_f o

in presence of two witnesses.
HENRY B. DIERDORFF

Witnesses:
CHARLES W. MILLER
WirrniaM E. RicH.
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