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To all whom it may concers.

Be 1t known that I, HENRY H. BLISS, a citi-
zen of the United States, residing at ‘Wash-
ington, in the District of Columbla have in-
vented certain new and useful Improvements
in Mining-Machines, (formore orless of which
patents have been granted in Austria, No.
54,267, dated June 25, 1894; in En land No.
20 789 dated November 2, 1893 and in Bel—
g’ium, No. 108,290, dated J’anuary 26,1894,) of
which the following is a specification, refer-
ence being had therem to the aeeompanymﬂ'
drawings. -

Flf—"lll'e 1l is aside view of the powe1 parts of
a mining - machine embodying my improve-
ments, parts at the bottom being removed.
IFig. 2 is a view from the opposite SIde show-

~1ng the motor, the gearing, and the carriage-
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plate Fig. 3 is a rear elchLtIOI] showing the
bed and the carriage in cross-section. Fig, 4
iIsafront view of the motorand gearing, show-
ing the bed and carriage in cross-section in
anothel vertical plane. Tig. 5isaplan of the
front parts of the bed, the carriage, the cut-
ter mechanism, and other parts. Iig. 6 is a
plan view of the carriage-plate. FI“‘ 718 a
side view of this and parts of the motm Fig.

8 is a rear view, and Fig. 9 is a front view, of
the parts in Fm 7. Fig. 10 is a side view of
Fig.1llisa |

the carriage- advaneilw devieéb
side view of the carriage-withdrawin wdevlceq
Fig.12isa plan view with the motor detaehed
and Fig. 13 1s a side elevation of the machme

Undercuttlnﬂ' mining-machines of the c¢lass

known as headmmmaehmes ” as heretofore

constructed have been of one or the other of
twoclasses, Il referring by “heading-machine ”
to one having a portable bed to rest on the
ground and serve as an abutment, a carriage
moving forward and backward on the bed
and a cuttmﬂ* apparatus at the front end of

- the earriage adapted to form a kerf of such
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a nature that the cutters and all the forward
parts of the earriage can be passed thereinto.
In such machine the lines of thrust and re-

action from the carriage-pressure are directly

1n the longitudinal lines of the machme this

being in contradlstmctmn fo those maehmes

| cutting at the front.

‘and No. 340,791 to Lechner.

reaction. Now the two classes consist -of,
first, those machines wherein the power for
the cuttmn' I8 transmitted from the rear of
the carriage to the front by rigid devices,
such as continuous longitudinal shafting or
the like; and, second, those in which use is

made of a relatively long chain with large

heavy links for transmitting the power from
the rear part of the carriage to the points of
The present improve-
ment relates to machines of the second class.
In each of these classes there are what may
be termed numerous subdivisions. For in-
stance, the Patents No. 246,328 to Tacey,
No. 333,960 to Lucas, and No. 47,168 to Haupt
and Sn:m;h show some of the types of the first
class referred to. Illustrations of the types
of the second class will be found in Patents
No. 208,361 to Blythe, No. 186,854 to Lechner,

No. 999 305 to Legg, No. 2995, 183 to Lechuer

Now in a ma-
chine of any of these last-mentioned sorts
having parts of such nature as to give it un-
dercutting capacity enough to make it sale-
able and economical in use the chain which

of difficulty. It extends from the rear driv-
mﬂ'-shaftmn' to thefront of the machine over
a dlqtance of from six to seven feet, the total
length being fifteen or more feet, and is made
up of numerous heavy links joined by pro-
portionately numerous pivots. It isliable to
sag and bear downward and is in many re-
spects destructive of the power, as is well
known to engineers, its. inertia causing it to
tend to move with a jerking and irregular mo-
tion. Prior to my invention it was always

customary to drive these chains by intermit-

tingly-acting engines, and yet it wasfor many
vears known that the intermitfing aection of
the engine and the rapldly-mtermlttmw re~
actions from the chain were matters of gr eat
disadvantage and loss.
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actuates the cutters is the principal element
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One of the objects of the plesent invention -

is to provide a driving-engine or power mech-

anism which will be a,bsolutely balanced and
‘uniform in its rotary action and whose essen-

tial parts shall be of such a nature that not

in which some form of cutting apparatus is | only the initial energy delivered to the ma-
arran O'ed eccentric to such lines of thrast and chme can be applled tothe 1nterm 1tt1nn*1y—re- 1CO
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> weight of the additional parts. that would be |

_reqmblte to carry it if they were added to the
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in Patent No.
In the dmwmws A represents the 51(16 ba,rs--

»

547,837

acting chain-links, but alse an additional high | are so disposed as to about balance each other

power will be ﬂvmlable in the form of.mo-
mentum, so that the chain will be under even
draft at all times and a force much higher
than the initial energy will be ready at any
instant to apply itself at the times of greatly

inereased load on the cutters,

The nature of the improvement will be
readily understood from the follomuu‘ de-
seription.

I bhave selected for iliustration a machine

of one of the above types, such as 1s 1llustrated
299,655 to Legg.

of a stationary fmme, these being joined by

suitable cross connecting-bars A’ of any suit- |

able number. In or upon this bed there is
mounted a sliding frame or carriage having
the side bars B, with a vertical flange fitting
in channelsor grooves in the side bars A,and

at the front ends braced by suitable bars, as |

at B’. At the front the bars B have shoes C
C, which are adjustably secured to them and
which support a revolving cuatter-bar D at the
front, and also a slack chaiu-—bar K.

for actnating the operating parts and for mov-
ing the carriage to and fro are supported upon
a pl.a,te, indicated as a whole by F.

IIa.vmf_zf reference now more particularly to
Figs. 1,2, 6,7, 8,and 9, G" G’ represent the

-pole pleces of a motor, ‘which I have shown

converging downwardly for the purpose of
shortening the space on the carriage occupied
by the power mechanism and its accessories.
Between them is situated the armature I, it
being supported on the shaft H’, mnunted in
bhearing-arms G? one on each mde of the mo-
tor. This armature-shaft is not arranged as
have been those in some of the earlier ma-
chines which Lhavedevised and constructed—
that is, it is not longitudinal of the whole
machine, but is situated transversely in or-
der that the power may be transmitted by
straight spur-gearing. T'he shaft H” carries
a pinion /i, which meshes with the wheel j on
a shaft J. The latter is mounted in a plane
below that of the armature, and, as shown, is
held in bearings formed for it in one of the
ole-pieces. This enables me to avoid the

machine for thatspecial purpose, and is here

permissible by reason of the arrangement of
the pole-pieces. Shaft J rotatesanother shaft
K by means of gear-wheels 9’ and k. Shaft
K is mounted in bars or arms f f, projecting
from the carriage-plate F. The cutter-bar D

is driven by this shaft K by means of one or

more chains I/, there being a sprocket-wheel
at &’ on Sh.;lfl; K. The cleauer‘

chain IS5

By examining Iig. 3 it will beseen that the

parts constituting “the motor and its imme-

diate acce8501les—--—-—such as the commutator, |

‘blows and strainings.
struetion the armature is safely guarded and
the commutators and brushes are inside of
.suech lines as limit, ordinarily, attacks {rom

Themo- |
tor and the parts which transmit the power

motor.
| chine as a whole is made somewhat wider and
“the partsfor transmitting the power somewhat,
‘greater in number, nevertheless I transmit a

shaft K is
driven from a sprocket-wheel £* by another
it with the armature-shaft.

both in reference to their weights and alson
respect to their positions. In theso machines
it is essential that none of the more fragile
parts should be allowed to project in any ~di-

‘rection beyond the bed-frame, inasmuch as

the machines are being frequently moved by
means of crowbars and similar implements,
and henece nothing should be exposed which
cannot safely receive powerful and numerous
In the present con-

the sources above speclﬁcd
In order to prevent the loss of maﬂnctlsm
from the pole-pieces,they are suppmrtcd upon

brassorotherdiamagnetic carriersg*¢”, which

are bolted to the carriage and extend upward,
so as to lie nnder and more or less sur-
round and brace the pole-pieces. They serve
as. standards orsupports to upnold the inter-

‘mediate shafting and gearing as well as the

motor and keep them in proper relations to
the cutter-driving shaft and to the carriage-
moving mechanism. It will also be seen that
the power is transmitted directly from the

cross armature-shaft by means. of straight

spur-gearing, the machine in this respect be-

ing distingunishable from those in which use
'is made of worms and worm-wheels.
“worm -gearing is advantageous under some
“circumstances, as thereby the machines c¢an
be simplified and few parts used and in work-
‘ing lighter materials is very efficient;

bhuat
where the material worked upon is hard and
the machines are under continual strain 1

"have found that the friction incident to the

worm-gearing is objectionable, and conse-

‘quently bave turned the armature-shaft
transversely of the machine and have placed
‘the train of gear-wheels outside of the outer

vertical plane of the bed and the commutator-
brushesand bearing on the opposite sideof the
By this arrangement, while the ma-

much greater part of the power for the effect-
ing of heavier work.
Por advancing and withdrawing the car-

‘riage and with it the cutter-bar, the chains,
the motor,and the parts connacted therewi 11_1

I employ the following mechanism:

U is a shaft situated transversely of the
machine and engaging by means of pinions v
with a rack V onthe bed. Thisshaftis turned
slowly in onedirection to advance the carriage
or rapidly in the opposite direction to witlh-
draw it by the following devices:

W is a shaft situated transversely of the
machine and rotated by gearing connecting
As shown, it has
a wheel W/, meshing with the pinion . On

shaft YV there is 2 worm w and a bevel-wheel

w’, the former engaging with the worm-wheel

the brushes, the bearings, and the pinion h— | w?® and the latter with a bevel- pinion w?

The
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wheel w? drives a shaft in bearing 5.

. e
' \\"1...-?""";[-‘#
and ]

Wheel w? drives a shaft in bearing w*

X X’ are worms on shafts in bearings w?* w?,
respectively, engaging with wheels @ 2’ on

shaft U, they being loose, but adapted to en-
gage with the wheel by means of a cluteh Y.
The shaft W and the bearings 2 w® are all .

supported on the pole-pieces G’ of the motor,
as will be readily seen. In this construction
the chain - shaft K and the shaft J which

drives it are in front of the motor and the

carriage-moving shaft U in rear.

It will be seen that I employ a cutting
mechanism moving centlnuously in one di-
rection, contmnously rotating gearing and
chains for driving the cutter mechanism, and
a continuously- rotatmﬂ initial power- shaft SO

thata smooth and uniform action is obtained a

throughount ali of the operative parts, and the
jerking and reactionary thrusts incident to
the air-engine machine are prevented.

An electric motor of substantially the char-
acter shown provides an important feature,
which cannot be practically employed with
the engine heretofore used, arranged toapply

‘intermifting 1mpulses of power to a crank-

shaft—that is to say, I can employ the force

of momentum to the initial power-shaft or

armature-shaft, so that it acts as a fly-wheel,
the great weight incident to an armature de-
veloping from twelve to twenty horse-power
giving it the character of a fly- wheel, so
that not only is the initial application of the
power continuous, smooth, and uniforin, but,
moreover, I enable the cutters (moving as
above stated on a short radius and therefore
very sensitive to an increase in resistance) to

- revolve uniformly and to cut through mate-
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rials which at one moment may be hard and
of high resistance and at the next soft and
of low resistance. Nune of theseends can be
attained with the air-engine machines with-

out the addition of special supplemental

parts, and, as is well-known, it is absolutely
necessary with these machmes that they
should be as light as possible, and as simple

-as they can be_ made, and coupaet in their

arrangement.
I am aware that it has been merely sug-
oested in various crude ways that electrle

power could be used for actnating drills and |
‘mining-machines; but I am not aware that

prior 1o my mvenuon any successful mech-
anism for operating the cutters of a machine
of the character of the present one has been

even suggested. The patent to Tacey, No.
246,328, presents one such suggestion in con- |
nection with a row of augers, some dotted

lines indicating what is referred to as an elec-
tric motor. It 1s unnecessary to point out at

length the radical differences between a ma-

chine like the one there suggested and the
one presented herein. Inthe present case an

actually constructed motor is shown in sab-
stantially working relations to the other
parts, it being arranged in a fixed relation to

the cutters and secured with them to acommon

the cutters.

top of the bed for the gearing.

L
- -"-.-r

carriage and moving forward and back with
them at a fixed d1sta,nee so that it not only ap-
plies the power to them uniformly under the
same conditions, but is used to assist in brac-

| iIng the cutters and their carriage, so as to form
| with them one of the unitary parts of the

machine. In the Tacey patent it is proposed
to in some way place what is called a “ motor”
on afixed platform, apparently separate from

' both the carriage and frame of the cutting

apparatus, in such way that if the cutters

| could be rotated or moved at all they would

be constantly advaneing away from the mo-
tor.

i found thata motor whichis apparently largely

Again, in the present machine I have

out oif proportion with respect to size and
welght to the cutting apparatus to be none
too powerful for actuating the cufters, even

when slowing-down gearing is interposed to

reduce the speed of the armature. In the

| Tacey machine appearsthe suggestion of driv-

ing a wide row of augers with aspeed atleast
as high as that of the armature, there being
no slowing-down gearing contemplated.

The detailsof the constructionand arrange-
ment of the carriage, the shafting, the gear-
ing, and motor can be modified in any of the
well-known ways so far as concerns the essen-
tial features of the invention, although Ihave
shown and described more or less in detail a
machine conforming to the above type in or-
der that the imp’rovement may be fully un-
derstood.

- The motor whieh I have shown has, as con-
cerns the arrangement of the palts—-—namely,
of the field-magnets, the core, the pole-pieces,
&e.—numerous advantages, among which are
the above-mentioned facts that the space on
the carriage is shortened, the height of the
machine i1s lessened, and bearm&s for the
shafts arereadily provided without increasing
the total weight. The armature being trans-
versely situated enables me to bringthe power
down without material loss through one or

more shafts parallel to the armature to the.

chaln-shatts, and the momentum of the arma-
fure-shatt i1s sensitively felt at all times by
As aresult of this transverse ar-
rangement of the armature I can utilize the
space.adjacent to the side of and below the
The shafts
and gear can be differently arranged, if de-
sired—as, forinstance, thechain-driving shaft

K, which 1s shown in front of the motor, can

be situated behind it, asis shown in my other
application, Serial No. 305,797, though in such
case the carriage-feeding mech&mbm 1s prefer-
ably of thesort shown in .smd other application.

When a positive feed is used, comprising two
members,one secured to the bed and the other

to the carriage, such as a rack and a pinion

or a nut and threaded shaft, and which itis de-
sired to have as low as possible, it is prefer-

able to putthe essential portion of such mech-
‘anism at the rear and the chain-driving shaft

at the front.
Ido not herein claim any of the matters
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claimed in the aforesaid other application,  versely of said carriage, the continuously
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Serial No. 305,797, filed April 2, 1889, from
which the matter herein elaimed is with-
drawn, preferring to ¢laim in such other ap-
plication the matters incident to a yielding
feed mechanism, the claims herein relating to
the construction and arrangement of the mo-
tor on the carriage and the other parts coms-
bined therewith. - Nor do I herein claim any
of the matters which are claimed in my ap-
plication, Serial No. 400,893, filed July 24, 1891,
wherein the present mventlon is embodled

in conneetion with a chain having cutters di- |

rectly attached thereto, as I plefer to claim
herein the matters common to both machines,
and to limit the claims in said other applica-
tion to the specific novel features therein;
and I further state that I do not herein claim
as a specifie construction one of the charac-
ters which was shown and described in my

~application, Serial No. 222,524, filed December

24, 1886, and also shown and described in ap-
plieation, Serial No. 558,409, filed August 6,
1895, as a division thereof—that is to say, do
not herein claim, specifically, a mining- ma-
c¢hine having a bed, front-thrust cutting ap-
paratus, a carriage therefor, an electric mo-
tor secured to the carriage and having its
armature - shaft arranged longitudinally of
the machine, power-transmitting gearing in
front of the motor, a chain for actuating the
cutters and driven by the said gearing, and
carriage-feeding mechanism moving with the
carriage and geared to the said motor by
shafting arranged longitudinally beneath the
motor and driven from the gearing in front—
preferring to claimthenovel featuresincident
to such GOHStIHthOll and arrangement of

parts in said application, Serial No 558,409,

filed August 6, 1893.
What 1 clmm as my invention is—

- 1. In a mining machine the combination of
a portable bed adapted to be made stationary,
horizontal traveling guides fitted thereto and
forming part of areciprocating carriage, con-
tinuously moving cutters supported on and
across the front of said carriage, a continu-
ously moving chain foractuating the cutters,
an electricmotor secured to said carriage and
moving forward and back therewith relatively
to the bed and having a continuously revoly-

ing armature adapted to generate momentum

and connected by slowing down gearing with
the said chain which actuates the eutters, car-

riage moving mechanism rotating continu-

ously when in action, and power tmnsmlttmrr
means for said carriage moving meehamsm
connected with said slowing down gearing
driven by the electric motor, substantially as
set forth.

2. In a mining machine of the character de-

‘seribed, the combination of a portable bed

adapted to be made stationary, the horizon-

tally traveling guides fitted thereto and forin-
ing part of a carriage, the continuously ro-

tating cutter bar mounted upon and trans-

moving chain transmitting power to said cut-
ter bar, the carriage-moving mechanism, the

‘power transmitting devices forsald carriage-

moving mechanism, and the electric motor
gecured tosaid guidesandcarriage and mov-
ing forward and baek therewith relatively to
the bed, and having a continuously revolv-
ing armature shaft or initial powershaftcon-
nected by slowing down gearing with the
chain which rotates the cutters,the armature
being expanded radially beyond the shaft
thereof, whereby momentum is provided for
the cutters when meeting a relatively high
rasistance, substantially as set forth.

3. In a machine of the character deseribed,
the combination of the bed, the traveling

‘guides fitted thereto and forming part of a
~carriage, the cutters, the carriage- moving

mechanism, the electric motor secured to the
traveling guides, and moving forward and
back therewith relatively to the bed, the
power transmitting devicesfor the cutters se-

cured to and supported from the electric mo-

tor, and the power-transmitting devices, hav-

Ing slowing down gearing for the carriage-

moving mechanism secured toand supported
from the motor, substantially as set forth.
4. In a machine of thecharacter described

guides fitted thereto and forming part of a
carriage, the continuously moving cutters,
the traveling electri¢c motor econtinuously ro-

tating, and the power-transmittfing devices
for the cutters having a shaft mounted on or

supported from the metal constituting the
magnetic circuit of the motor, substantially

as set forth.,

5. In a machine of thecharacter deseribed,
the combination of the bed, the traveling
cuides fitted thereto-and forming part of a
carriage, the continnously acting cutters, the

“earriage-moving mechanism, tne electric mo-

tor supported on said guides, and the power-

transmitting devicesfor the carriage-moving

mechanism having a shaft mounted on or
supported from the metal constituting the
magnetic circuit of the electric motor, sub-
stantially as set forth.

6. In a machine of substantially the char-
acter described, the combination of the bed,
the carriage having an electric motor, the op-

‘erating mechanism on said carriage divided

into two sets of driven parts, the two sets of

gearing for the armature shaft respectively

connected with the said two sets of driven
parts whereby the latter are operated by the
armature independently of each other, sub-
stantially as set forth.

7. In a machine of substantially the char-
acter described, the combination of the bed,
the traveling gmdeb or harsfitted to the sules
of the bed, the electric motor situated above
the bottom of the bed and secured toor formed
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with said side bars, and the operating mech-
‘anism having a earriage moving shaft and
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a cutter driving shaft supported thereon and
driven thereby substantially as set forth
whereby the space occupied by the operating
mechanism may be short lonfrltudlnally of
the machine.

3. The combination of the portable bed
adapted to be made stationary, the cutter car-
riage sliding thereon,the cutters arranged to
operate at the front of said carriage, the plate
or platform at the rearof thecarriage,the cut-
ter actuating chain extending from the front
to the rear part of the carriage, the electric
motor secured to said platform and having a
rotary armature mounted transversely of the
carriage, the chain driving shaft mounted on
said platform, the support for the motor ex-
tending upward frown the platiorm, the trans-
versely mounted intermediate power f{rans-
mitting shaft carried by the said sapport, the

gearing connecting the intermediate shaft

with the armature shaft -and gearing con-
necting it with the chain driving shaftt, sub-
stantlally as set forth.

9. The combination of the bed,the carriage,
the cutting apparatus at the front of the car-
riage, the plate or platform on the carriage,
the cutter driving shaft on said platform, the
electric motor above the cutter driving shaft

and having its armature arranged trans-
verselyof the carriage, theintermediate power |
“transmitting shaft, the prime gearing at the

side of the motor In proximity to the side
lines of the bed and connecting the intermedi-
ate shaft and the armature s_haft and the
gearing below the motor connecting the inter-
mediate shaft with the cutter driving shaft,
substantially as set forth.

10. Thecombinationof the bed,the carriage,
the cutting apparatus arranged to operate at
the front of the carriage, the plate or platform
at the rear of thecarriage, the cutter driving
shaft on said platform, the electrie motor
mounted on said platform and having a rotary
armature mounted transversely of the car-

riage, the intermediate shaft mounted trans- |
verselyon the carriage fortransmitting power
to the cutter drwmw shaft, and the standards
or supports on the platform which Uphold

both the motor and the said intermediate |

shaft, substantially as set forth.

11. The combinationof the bed, the carriage,
the cutters arranged to operate at the front
of the carriage, the chain for actuating the
cutters, the plate or platform at the rear of
the carriage, the electric motor on said plat-
form having the armature mounted trans-
versely of the carriage, the carriage feeding
shaft behind the motor a transverse 1nter-
mediate shaft parallel to the armature shaft
for actuating the carriage moving shaft, and
the gearing connecting the armature shaft
with said intermediate shaft, substantially as
set forth. |

12. Thecombination of thebed,the carmaﬂ‘e
the cutting apparatus arran ﬂ'ed at the front
end of and across the carriage, the electric
motor secured to the carriage and having a
continuously rotating armature shaft, the
cutter driving shaft mounted on the carriage,
the transverse carriage feed shaft, and two in-
termediate shafts substantmlly Darallel with
the armature shaft and one conveying power
from the armature shaft to the chain driving
shaft, and the other conveying power from

the armature shaft to the transverse carriage

| feed shaft, substantially as set forth.

13. Thecombination of the bed,thecarriage,
the cutting apparatus on the carriage, an
electric motor on the carriage extending

. across the space between thesides of the bed,

the transverse carriage feed shaft, the pm-

iong thereon, the racks on the bed, a suppie-

mental carriage moving shaft pla,eed above
the pinion Shaft and supported directly be-

- hind the motor, two trains of oppositely act-

ing, differently speeded gear behind the mo-
tor extending down from said upper shaft to
the lower pinion shaft, and the clutch for re-
versing the pinion shaft, substantially as set
forth.

In testimony whereof I affix my signature

- in presence of two witnesses.

. HENRY H. BLISS.
Witnesses: ’
MARCUS B. MAy,

N. CURTIS LAMMOND.
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