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To all whoms it may concern. :

Be it known that I, Herezrr V. Browy, a
citizen of the United States, residing in the
borough of Cherry Tree, in the county of Tn:
dizna and State of Pennsylvania, (whose
sost-office address is Cherry Tree, Pennsyl-
vania,) have invented certain new and use-
ful Improvements in Mine-Hauls; and I do
hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same. :

My invention relates to an improved ap-
parstus which is particularly adapted for
hauling cars, mining machines and similar
apparatus in mines, with particular ref-
erence to use in coal mines, although it may
also be used for operating mining buckets
in vertical or inclined shafis, or, in fact, for
any purposes for which a hauling or hoist-
ing apparatus may be used.

In order to simplify the phraseology and
description herein, I will refer to my appa-
ratus as a mine haul.

My mine haul consists essentially of a
bed plate which is substantially . smooth
on the bottom and with up-turned-ends to
facilitate the sliding transfer of the same
on a mine floor, or eleswhere, from place to
place, and the entire length, width and
height of the apparatus is made as small and
compact as possible in order that it may EQ
into restricted places such as are customari y
to be found in coal mines, especially those
with thinner seams of coal. My apparatus
can, of course, be placed upon a truck or car
and be transporied.to any place where the
headings or other clearances will permit, -

The bed plate of my mine haul is pro-
vided ‘with upwardly extending brackets
adapted to receive an electric motor, and
other brackets to receive the bearings of the
different shafts and other portions of the
apparatus. )

My mine haul includes a drum or spool
adapted to receive a coil of rope, which may
be of any material, but preferably of wire
rope of small diameter and great strength
so that a length of as much as 1,000 feet
can be coiled on said spool if desired, al-
though, of course, a lesser amount may be
used where great lengths are not needed.
Said spool is revolubly mounted on a shaft
and is provided with an internal spur gear
near one end, and adjacent to, but spaced

apart from said internal spur gear is another

-internal spur gear mounted on the same

shaft and normally free to either revolve on
the shaft or.remain fixed, as hereinafter de-
scribed. In the space between these two in-
ternal spur gears and on the same shaft, is
mounted a spur gear with external teeth,
and mounted in and near the periphery of
said external gear is a stub shaft parallel
to the main shaft and on each end of this
short stub: shaft is secured a pinion, one
meshing with the internal gear of the hoist-

ing drum or spool and the other meshing

With the other internal gear adjacent there-
to. The external spur gear is driven by an
electric motor either directly from a spur
pinion or from a spur pinion through an in-
termediate idler gear. As illustrated, I
have shown the diive from the spur pinion
through the idler gear in order to keep the
apparatus as small as possible, as a direct
drive from the pinion of an clectric motor
of usual proportions might make the ex-
ternal spur gear much larger in diameter
and the -apparatus would ‘then not be so
easily handled in restricted locations. Each
of ‘the large internal spur gears iz pro-
vided with an external metal brake band
having a suitable lining such as ashestos,
wire, ‘and other ‘fabric, and adapted to be
contracted upon the smooth cylindrical ex-
teriors of said gears by pulling one end of
same by means of a suitable hand-lever and
the elastic spring of the metal brake band
when released will expand it and allow the
gear on which it is mounted to rotate, while
when clamped tightly the gear is stationary

and when closed lightly or released -momen-

tarily the gear can rotate slowly or step by
step as desired.

- Having thus given a general description

of my invention, I will now, in order to-

make the matter more clesr, refer to the an-

nexed sheet-of dratings forming part of

this specification and in which like charac-
ters refer to like parts: = .
Figure 1 is a top plan view of my im-

proved mine haul; Fig. 2 is a vertical Iongi-.

tudinal -sectional elevation taken on the line
II—IT of Fig. 1; Fig. 3 is a vertical trans-
verse sectional elevation taken on the line
IH-—TII of Fig. 1; and Fig. 4is a vertical
longitudinal sectional eélevation of a yortion
of the apparatus talken on the line IV—IV
of Fig. 8. ! ,

Referring now to the numbers of reference
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on the drawings: 1 indicates the base frame
gencrally, 2 are the curved ends thersof te
facilitate skidding or sliding over a mine
floor or other surface, 3 is a transverse rib
on the base frame which is adapted to abub
against the end of a prop which is prefer-
ably located dingonally from the recess be-
tween the end of the frame and the rib 3,
the other and upper end of the prop being
firmly located against the roof of the mine,
for the purpose of anchoring or securing the
mine haul in position. A similar prop may
he placed at the other end of the hase-frame
in the similar recess adjacent to the other
end of the base, said prop extending up-
wardly toward the reof in more nearly a ver-
tical direction, to keep the apparatus from
tipping when subjected to a pull on the rope.
The base is further provided with a central
rib 4, as illustrated, to stiffen it and is also
provided with pads or brackets 5 on which
an electric motor 30 is mounted and secured.
Other transverse ribs 6 and 7 are also pro-
vided to strengthen and stiffen the construc-
tion and aid in the support of the motor.
Journal seats 8 are provided for the shaft
12, which shaft is supported in said seats
and may be secured firmly therein by means
of set-serews as illustrated, or it may merely
rest in the same so that it can rotate if de-
sired. This shaft is hollow for the purpose
of supplying oil to the interior thereof,
which passes through suitable holes to the
different moving parts. A bearing 10 is also
provided in which is mounted the pivot pin
33 on which the brake Tevers 29 are adapted
to swing, each of these brake levers being
formed with a convenient handle for manual
operation as illustrated. A seat ov journal
9 is provided for the shaft 81, which carries
the 1dler gear 24, which serves to transmit
the motion from the electric motor pinion
95 to the external spur gear 15 rotatably
mounted on the shaft 12, while 14 is an in-
ternal spur gear which is attached to or
forms part of the drum or spool, and 13 is
another internal spur gear rotatably mount-
ed on the shaft 12, and each of these gears
is provided with an external cylindrical sur-
face adapted to serve as a braking surface
for the contracting and expanding brake
bands 22 and 93 respectively. The external
spur gear 15 is provided with a bearing or
seat 16 in which is mounted a short stub
shaft 17 and on cach end of this shaft are
keyed small spur pinions 18 and 19, the spur

pinion 18 being slightly larger than spur

pinion 19, and the spur pinion 18 meshes
with the internal spur gear 13 while the spur
oinion 19 meshes with the internal spur gear
14. The winding drum is 20, which is flanged
on its ends as illustrated, and adapted to
contain a large amount of cable or wire 21
veeled thereon, the inner end of which may
be secured to the drum and the outer end of

which may be led outwardly and provided
with an eye, hook or other appliance to at-
tach to & car, bucket or other object as cus-
tomary. 22 is a contracting brake band
mounted over the outer cylindrical portion
of the internal spur gear 13, and 23 is a simi-
lar brake strap mounted over the outer cy-
Lindrieal surface cf the internal drum gear
14. The shaft of the electric motor 30 1s 26
and the adjusting turn-buckles of the brake
vods ave 27. The brake straps ave each pro-
vided with a clevis bolt 28 which is pivoted
to the brake lever 29, as illugtrated. 32is a
pin for securing the fixed end of the brake
strap to the lug 11, having a bearing there-
in to receive snid pin, and 34 is the counter-
halancs or weighted side of the external spur
gear which is so designed and proportioned
as to counterbalance the weight of the spur
pinions 18 and 19, their shafi 17 and boss
or bearing 16.

Having thus deseribed my apparatus, I
will now briefly state its mode of cperation:

When the parts are in the position as
illustrated and the rope paid out and at-
tached to a car, train of cars or other ob-
jects to be hauled, the Lrake straps 22 and
23 may be releaged by means of the hand-
Tevers 29 and the motor started by throw-
ing in a suitable switch. This causes the
external gear 15 to revelve and, of cowrse,
carries with it the two spur pinions 18 and
19, the spur pinion 19 meshing with the in-
ternal gear 14 of the drum or spool and the
spur pinion 18 meshing with the other in-
ternal spur gear 13. The brake band 22
may then be tightened more or less and if
fully tightened the internal spur gear 13
will be held frmly and not rotate and the
pinion 19 swill then rotate the drum 20. If
it is desived to stop the drum 20 to a greater
ov less extent, the brake band 23 may be
contracted upon it and by dextrous manual
movements of the levers 29 to contract the
brakes 22 and 23, ou the drums which they
control, inore or less, the spool may be made
to move very slowly or step by step or up
to the limit of its speed and capsacity, and
it may be stopped very promptly whenever
desired. The gear mechanism which oper-
ates this apparatus might be termed an in-
ternal epicyclic train.

For the class of work to which this mine
haul is adapted it is desirable to be able to
vary the speed of hauling or hoisting con-
siderably and further to have instant and
positive control of the working drum, and
at the same time it is necessary to have the
drum readily detachable from the drive so
that the rope can be overhauled or haunled

off, and all of this is accomplished to a de-

gree by my apparatus.

The action of the drum is absolutely con-
trolled by the friction clutch or by the bands
which are capable of being slipped as much
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as desired, and can be manipulated more or
less as required, and thus any speed from
practically nothing to full load can be ob-
tained by the simple manipulation of the
levers. The motor can be started with no
load and without causing the drum to rotate
and the operation of hauling can be per-
formed
stopped again at no load."  This eliminates
the necessity of the use of a controller and
rheostat and makes possible the use of g

simple inclosed starting switch, besides

which the necessity of a controller is obvi-
ated by the speed - varying ability of the
brake band type of clutches in combination
with the external gear, the internal gears,
and the smaller pinions of different num-
bers of teeth carried by the external gear,

In order that the gear arrangements, dif-
ferentials, and ultimate ratio and opseration
of same may be understood, it can be:stated
that one arrangement of mine haul Which T
have constructed has a gear arrangement as
follows:

The motor pinion 25 has 25 teeth, the

idler gear 24 has 50 teeth, the external spur’

or intermediate gear 15 hags 84 teeth, the in-
ternal spur gear 14 of the drum has 54
teeth, the other and slightly larger internal
loose spur gear mounted on the same shaft
as the drnm gear has 57 teeth, the pinion
18 has 16 teeth and the pinicn 19 has 13
tecth.

If the brake band 22 is clamped fast on
the outer surface of the gear 13 so that said
gear cannot revolve and the other brake
band 28 is loose so that the drum may re-
volve freely, the drum will revolve at the
Tull speed allowed by the pears and the re-
duction ratio between the motor and the
drum will be expressed by the following
formula and ratio:

57
25 y 54 — i X 13
84 54
or ratio of 23.60 to 1.

If, however, another arrangement of gears
should be made, namely, if the motor pinion

=.0423 4+

25 has 25 teeth as before, the idler gear 24"

has 50 teeth, the external or intermediate
large gear 15 has 84 teeth, while the internal
gear 14 of the drum has 57 teeth, the other
internal gear 13 has 54 teeth, the pinion 18
has 13 teeth, and the pinion 19 has 16 teeth,
the gear ratio would be expressed by the
following formula and ratio, but the drum
now will drive in a direction opposite to
that of the previous arrangement:

5 57——%)( 16
8—4X 57 =.0494 4

or ratio of 20.24 to 1.

at every given load and the motor

‘wish to be limited to the exact

8

The resultant driving of the drum: shaft
at a high gear reduction is due to the dif-
ference in the number of teeth between the
motor pinion and the external gear 15, and
also to the further differential reduction ac-
complished by the fact that the pinions 18
and 19 and the gears with which they mesh
have a different number of teeth. ‘

To explain this further, it mioht be stated
that if gears :i8 and 19 shou%d have ‘the
same number of teeth and be of the same
pitch diameters and the internal gears of
course, with which they mesh shonld then
be of the same diamefers and number of
teeth, there -would be no rotary movement
of the drom. ) ' o

Although T have described and illustrated
my invention in considerable detail, T do ot
and specific
details thercof as shown and described, but
may use such modifications in, substitutions

for, or e%uiva,lents thereof, as are embraced’

within_the scope of my invention, or as
Pointed out in the claims.

Altheugh I have shown the drum gear
and the companion gear as internal gears
with pinions of different sizes meshing
therein, said pinions being carried by an
external gear, I wish it understood that I
may use external gears instead of internal
gears or vice-versa, as the result will be the
same, but in that case the cylinders for the
brake bands would be located at the sides
of the external gears instead of over them,
as illustrated.

Having thus described my invention,
what I claim and desire to secure by Letters
Patent is:—

1. A mine haul comprising a winding
drum, an internal gear secured thereto, a
loose internal gear of different diameter se-
cured to and mounted on the same shaft, an
external gear provided with two pinions of
different diameters mounted thereon, each
adapted to mesh with one of the internal
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gears aforesaid, brake bands adapted to con- _

trol each of said internal gears, and means
for driving said external gear, whereby the
drum can be rotated at normal speed or at
any lesser speed as may be desired.

2. A mine haul comprising a winding
drum provided with a gear secured thereto,
another similar gear of different dinmetor
mounted adjacent thereto and with their
axes co-incident, another gear mounted ad.
jacent to the gears aforesaid, with two pin-
1ons mounted between the axis and periph-
ery thereof with their axis substantislly
parallel to the aforesaid gear shaft and
adapted to mesh with the two genrs afore-
said, a brake band adapted to control ench
of the first mentioned gears; and means for
driving said train, whereby the drum can be
rotated at normal speed or at any lesser
speed as may be desired,

115

120

125

130



10

15

b 3

3. A mine haul comprising a spool or
drum adapted to receive and wind o coil of
rope, a gear secured to and having its axis
substantially co-incident with the drum axis,
a loose gear mounted adjacent thereto and
on the sume axis, another independent gear
mounted on the same axis and peovided
with two pinions secured between iis axis
and periphery, the axis of said pinions be-
ing substantially parallel to the axes of the
gears aforvesaid and meshing with the first
fwo gears, a motor mounted on said appa-
ratus and adapted to drive said gears, the
first two gears each being provided with
and separately controlled Dy a contrscting
and expanding brake band, whereby the
drum can be either held fixed or rotated at
any speed desived up to the normal gpeed
due to the gear ratios.

4. A mine haul comprising a base plate
curved upwardly at its ends and provided
with prop pockets, a spool or drum mounterl
thereon, a differential epicyclic train of

1,352,853

gears ada]])ted to rotate sald drum, two
brake bands adapted to contyel the move
ment thercof, one for the gear attached to
the drum and the other for the adjacent
Joose goar, and means for driving the gears,
whereby the said drum can be either held
fixed or rotated st any speed desired up to
the normal speed due to the gear ratios.

5. A mine haul comprising a buse plate,
a spool or dium revolubly mounted thereoi,
a differential epicyclic train of gears
adapted to rotate said drum, including a
wesr fixed to the drum and & loose gear
adjacent theveto, said drum gear and loosc
gear each Leing provided with a braking sur-
Tace and a brake band adapted to control the
same; and means for driving said gears,
whereby the drum can be either held lixed
or rotated at any speed desived up to the
normal speed due to the gear ratios.

Tn testimony whereof I hereunto aftix my

signature.
HERBERT V. BROWN.
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