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Lo all whom it may concgrm S

Be it known thatl, HENRY H. BLiss, a citi-
zen of the United States, residing at Wash-
ington, in the District of Columbia, have in-
vented certain new and useful Improvements

‘in Mining-Machines, of which the following is |

a specification, reference being had therein to
the accompanying drawings.

The invention relates especially to combin-
ing with the operative parts of mining-ma-
chines an engine or motor operated by elec-
tricity,together with a feed mechanism—that

- 18, & mechanism for bodily moving the opera-

15

tive parts of such naturethatthe load carried
by the engine or motor can be regulated. My
experience with electric engines or motor in

- connection with machines of the kinds re-

20

ferred to has shown me that in cutting many
materials, such as coal, there is such a fre-
quent and wide Varlatlon in the character of
the material being operated on that the speed
of the motoris injuriously affected. There is
especially a tendency for the motor to be
slowed down when & harder material is at-
tacked by the cutters. It is well known that
one of the elements of successful action in the

- electric motor is that it should have a speed
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equal to or above a certain speed which is
normal with each motor. One of the factors
in the problem of efficiency is the counter
electromotive force as it acts as one of the
chief elements in the internal resistance of
the machine. This counter electromotive
force depends for its intensity, ceteris paribus,
on the speed of revolation of the armature-
shafft, which must be maintained at a certain
pomt
is the power of the machine lowered, but there
is at once danger of destruection of the con-
ductors from their being overloaded with cur-
rent on account of the diminished internal
resistance; and in consequence of these

facts it is now well known that such motors J

must be specially guarded in this respect and
wide variations of load avoided; but in the
field here involved it is impossible to avoid
these variations in load, inasmuch as the ma-
terial operated on varies in its consistency
from a condition which is but a slight load to
one of such hardness (and that, too during
one and the same cut) that it will stop the

It it falls below that point, not only

most powerful of the engines that have been
heretofore commonly used-—nthat Is to say,
portable engines for steam or eompressed air
and eleetrle engines. One of the main objects
of the present mventlon is to avoid this and
so adjust the load on the motor or engine that
its speed shall never fall below a certam point,
|  Figure 1 is a longitudinal section of the
lower parts and a side elevation of the upper
| parts of a machine embodying my improve-
ments. Fig. 2 is a plan view of the carriage
and bed, the other parts,including the motor,
| being removed, except that some are shown
by dotted lmes and some by full lines. Fig.
| 8'is a view looking rearward from theline « =
of Fig. 1. Figs. 4 and 5 show details. Kig. 6

{ is a view looking from the side Opposu:e to
that in Fig.1 a.nd showing a modified arrange-

the chain-shaft. Fig. 7 is a front view, and
| ig. 8 is a similar view, partly in section, of

the carriage-moving devices in Fig. 6. Fig. 9
is a top plan view of the bed and carriage.
| Fig. 9* shows the longitudinal tube in section.

Fig. 10 is a plan view of the carriage-plate.
Flﬂ"S 11,12,and 13 are a side elevatlon a front
view, and a rear view, respeetwely, of the
caruaﬂ*e-bed plate and of parts of the motor
and shaft-support thereon, these figures.show-
| ing the arrangement in Fws 6,7, and 8. Fig.
14 is an end view, and Fw 15 a section of
the armature.
| In the drawings, A A represent the side
bars of a stationary frame joined by suitable
cross-connecting pieces A’. In or upon this
bed there is mounted a sliding frame or car-
riage having the flanged side bars B braced
by Euitable ba,rs, as at B’, and at the front
i having shoes C C, which support a revolving
cutter-bar D and a slack-chain bar H.
¢  The engine or motor,  together. with the
parts which transmit the power for actuating
the operating parts and for moving.the car-
riage to and fro, are supported upon a frame
or plate, (indicated as a whole by F,) I now
having more particular reference to Figs. 1,
2, and 3.

& G represent the pole-pieces of the motor,

| they converging downwardly for the purpose

of shortening the space on the carriage occu-

pied by the power mechanism and its acces-

| ment of the carriage- feedmg devices and of
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sories, Between them is sitluated the armas-
ture M, it being supported on a shaft II’,
mounted in bearing-arms ¢ ¢% one on each

side of the motor. This armature-shaft is
not arranged as have been those in some of

the earlier machines which I have devised
and constructed—that is, it 18 not longitudi-
nal of the whole machine, but is situated
transversely in order that the power may be
transmitted by straight spur-gearing. The

shaft I’ carries a pinion /i, which meshes

with a wheel 7 on a shaft J. The latter is

.mounted in a plane below that of the arma-

ture, and, as shown,is held in bearingsformed
for it in one of the pole-pieces. 'This enables
me {0 avoid the weight of the additional parts
that would be requisite to carry it if they

‘were added to the machine for that special

purpose, and 1s here permissible by reason of
the arrangement of the pole-pieces. Shaft J
rotates another shaft KX by means of gear-
wheels " and k. Shaft K is mounted in bars
or arms k® k% projecting from the carriage-
plate I¥'. "The cutter-bar D is driven by this
shaft IX by means of one or more chains K’,
there being a sprocket-wheel at %&” on shaft
K. The cleaner-shaft E is driven from a
sprocket-wheel &° by another chain X% The
shaft X may be either in front or in rear of
the motor. As shown in Figs. 1 and 2, it is
in the rear, in order that the driving-chains
can be allowed to freely enter the ent pro-
duced by the bar D, it being desirable, for
reasons about to be set forth, to elevate the
chain-driving shaft I somewhat from the po-
sition occupied in the ordinary machines, and
to allow for this it is situated somewhat back
of theordinary line, sothat the chain will, be-
cause of its own weight, sag sufficiently at for-
ward pointsto enter thecut. In theconstrue-
tion shown in Fig. 6 this chain-driving shaft
is in front of the motor and somewhat lower.
By examining Fig. 3 it will be seen that the
parts constituting the motor and its immedi-
ate accessories—such as the commutator, the
brushes, the bearings, and the pinion h—are
so disposed as to about balance each other both
in reference to their weights and also in re-
spect to their positions. Inthese machinesit
is essential that none of the more fragile parts
should be allowed to project in any direction
beyond the bed-frame, inasmuch as the ma-

‘chines are peing frequently moved bv means

of erow-bars and similar implements, and
hence nothing could be exposed which eannot
safely receive powerful and numerous blows
and strainings. In the present construction
the armature is safely guarded and the com-

mutators and brushes are inside of such lines

- 60

as limit ordinarily attacks from the sources
above specified. In orderto prevent the loss
of magnetism from the pole-pieces they are
supported upon brass or other diamagnetic
carriers g*g°, which are bolted to the earriage
and extend upward so as to lie under and
more or less surround and brace the pole-
pieees, | - |
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I will now proceed to describe the devices I
have above referred toin more general terms
as those by which I effect the movements of
the carriage in the bed in such way thatIcan
regulate the amount of the resistance experi-
enced by the motor.

L represents a tube situated longitudinally
of the carriage and at the front part thereof—
that is, I prefer to have it extend only part
way back, although it may extend the whole
way, 1t desired. It 18 situated as near as pos-
sible in the plane of the cutter-bar D, so that
it ean pass freely into the cut produced
thereby. As shown,itissupported at points
midway of its ends bythe braces BB’. In this

70
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tube is fitted a piston N’, the rod N of which

extends back and bears against a suitable
abutment. IPreferably it extends to the rear
barof the bed and is connected to the part it
abuts against by a hinge or ball-and-socket
joint at N*O, the abutment being shown at o.
Upon the carriage-plate I, or on a projection
I/, are supported the following: () is a hy-
draulic pump operated by an eccentric P> on

| shaft J, the rod p being hinged to a slide in

guide p’. The slide is connected to piston p?
of the pump Q. The water is drawn by the
piston through passage p* and is foreed
through outlet p° It passes through pipe 7
to a four-way cock R, and when the valve
therein is in one position the water goes
through pipes s and s’ to the forward end of
tube I, which it enters through port e
When 80 entering the pressure on the front
end of the tube forces the carriage forward,
the reaction being against .the. piston N,
When the valve R is turned to its other po-
sition, the water 1s withdrawn from the front
end of the tube and delivered to the rear end
through pipe s° whereupon the carriage will
be drawn back by reason of the pressure at
the rear end of the tube. The exhaust from
the four-way cock passes through the pipe ¢
to the inlet of the pump Q.

T 1s a reservolr wherein is kept a charge of.
surplus water. 'T'his reservoir is a matter of
considerable importance. 1 store therein a
surplus body of water—that is to say, water
supplemental to the quantity necessary to
normally fill the feed-tube and the supply-
duets. However ‘tight the packing and the
joints may be at the several places where
they are used, there is an unavoidable leak-
age. Dy providing a comparatively large
body of surplus water I insure that there
shall always be sufficient to provide the req-
uisite pressure, and also provide means for

s-readily ascertaining the amount of water

which may at any time be remaining in the
apparatus. It will be seen that the move-

ment of the carriage can be reversed by
changing the valve at R when the pump is
running, so that the machine need not be
‘stopped. It will also be seen that if the speed
of the pump be kept constant (or so as not to
fall below a certain point) only as mueh wa-
i ter is pumped in as may be required; but if
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‘the speed of the pump be increased beyond
“that point more waterthan necessary.is forced

in, whereupon valve S opens to relieve the

hundred pounds. The cutters continue to
revolve at a high speed and are held to their

work with the last said pressure, and if i1t be-
supposed that they are temporarily working

against a relatively hard material they will
contmue {o revolve until they have passed
through said material. Thereupon they will

cut more easily, the resistance to their ad-

vance will be decreased, as will also the press-
ure intube L, and the pump will foree through
more water mto sald tube. |
When an electric motor is used, the essen-
tially-electric parts are so ad] usted in relation
to each other—that is to say, wires of such
cage and of such length and of such disposi-
tion relatively to each other are used—that
their armature will always revolve with an
adequatespeed against the desired pressure—

here, for instance, seven. hundred pounds to

the inch—and therefore 16 18 not ordinarily
possible to slow it down or cause a heating of
its wires. This part of the invention, there-
fore, consists in providing the machine with

“an electric motor secured to it and a yielding

carriage feeding mechanism by which the
speed of advance of the carriage will be auto-
matically lowered independently of the rota-
tion of the armature when the coal increases
in hardness, together with means for varying
the normal force of the advancing pressure.
The above-mentioned valve S is shown as
seated at 8" in a duct 8% eommunicating with
the pipe p° on the pressure side of the pump
and the pipe ¢ on the exhaust side.  The
valveis further shown as being held in place
by a rod S hinged to a suitable support and
provided with a spring S° having a stem S,

provided with nuts at 87, by which the spring

can be held in the desired place. In Figs. 1,
3, and 5 this spring draws downward on the
rod. In Figs.7 and 8 the rod presses upward
against the spring; but with respect to these
devices there can be any desired modification,

so long as means are provided by which the |

valve can be held in place under the desired
force, permitting it to be “set” as wanted.
In Figs. 6, 7, and 8 the pumping mechanism
is situated behind the motor and has a shaft
J for actuating it, the cutter-driving shaft K
having another intermediate shaft J/ in front
of the motor forimparting motion thereto from
the armature. The pump is here arranged
more nearly vertical, but in other respects the
mechanism is substantldlly the same as in
Figs. 1, 2, and 3. I donot limit myself to the
detallsshown, as therecan be much variation.
The relief-valve may be changed. For in-
stance, one depending on two opposing press-
ure surfaces of diffent area can be used. The
pump can beoperated from any suitable shaft.

I know that water, air, and other flunid ma-
terials have been used for moving the car-

‘riages of such maehmes, and I do not broadly

il

|

claim the means adapted to effect such move-
ment; but I believe ‘myself to be the first to
haveinvented several of the essential features

of construction and arrangement herein set

forth, as will be more fully described.

- I'am not aware of the previous use of the
combination with a feed-tube of a pump on
the machine and a mechanism for allowing
the pump to work directly from one side of
its piston to the other after a predetermined
pressure has been reached, or that the load
upon an armature has been regulated in a way
slmilar to that herein set forth.

I restrict myself herein to the matters inei-
dent to a carriage-moving mechanism. sub-
stantially such as I have shown, and do not
make claim to matters iIncident to the con-
struction or arrangement of the electric motor,
either considered by itself orin relation to the
other parts of the machine, having made these
the subject-matter of another application, Se-
rial No. 482,866, filed August 5,1893. Nor do
I herein claim any of the matters shown or de-

| seribed in the Patent No. 457,887, dated Au-

gust 18, 1891, to E. S. McKinlay and W. A,

{C
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McKinlay, or in any patent or applications

of the said parties filed as divisions thereof.
What I claim is—
1. The combination, in a mining maehme,

of the bed, the carriage, the cuttmn' appara-

tus on the carriage,the electric moter mount-
ed on the carriage and moving therewith, and
having a continuously rotating armature con-
nected with the cutting apparatus; the feed
tube secured to the carriage centrally for
moving it and lying between the top and bot-
tom planes of the kerf or cut whereby it can
enter the same with the earriage; the pump
mounted on the carriage in :ned relations
with the feed tube and the motor, the pump
piston and means connecting it directly with
the cutter driving armature the piston in the
feed tube extending backward and having
its rear end bearing against an abutment on
the bed, and the traveling pipe or conductor
on the ecarriage communicating with the
pump and with the ends of the feed tube, sub-
stantially as set forth.

2. In a mining machine, the combination of
the bed, the carriage, the cutting apparatus
at the front of the carriage, the electric mo-
tor mounted on the rear of the carriage and
traveling therewith and having a rotating
armature, a feed tube secured to the carriage
and situated on a line below the motor, a
stationary piston in the said feed tube ex-
tending backward under the motor and hav-
ing its rearend bearing against an abutment
on the bed, the pump upon the carriage, the
pipes or conductors which connect the pump
with the ends of the feed tube, a relief valve
S, adapted to return the water from the press-
ure side of the pump to the receiving side
when a predetermined pressure has been
| reached, whereby the armature is relieved
and means for regulating the pressure of said
valve, substantially as set forth,
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3. The combination of the bed or stationary

~{rame, the carriage supported on the station-

~of advance of the carriage will be automati--

IO

ary frame, the cutting apparatus at the front
end of the carriage, the electric motor secured

tothemachine, the automatically variablecar-

riage feeding mechanism whereby the speed

cally lowered independently of the rotation
of the armature when the coal increases in
hardness, means actuated by the armature

for operating said feed mechanism, and

7
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means substantially as set forth independent
of the armature for varying the normal force
of the advancing pressure, substantially as

set forth. I5
In testimony whereof I affix my b]fﬂmtur

in presence of two witnesses.

HENRY 1. BLISS,

Witnesses: |

A. M. MAGRUDER,
MARCUS B. MAaY,
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