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7a all thon it may concern 
Beit known that I, HERBERT W. BROWN, a 

citizen of the United States, residing in the 
borough of Cherry Tree, in the county of In 
diana and State of Pennsylvania, (whose 
post-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 
Sile. 

My invention relates to an improved ap 
paratus 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 shafts, 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 go 
into restricted places such as are customarily 
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 transported 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 sinati 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 

70 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 drive 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 electric 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 is 
vided with an external metal brake band 
having a suitable lining such as asbestos, 
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 
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when clamped tightly the gear is stationary 
and when closed lightly or released momen 
tarily the gear can rotate slowly or step by 
st desired. Having thus given a general description 
of my invention, I will now, in order to: 
make the matter more clear, refer to the an 
nexed sheet of drawings forming part of 
this specification and in which like charac 
ters refer to like parts: 

Figure E is a top plan view of my im 
proved mine haul; Fig. 2 is a vertical longi-. 
tudinal sectional elevation taken on the line 
II-II of Fig. 1; Fig. 3 is a vertical trans 
verse sectional elevation taken on the line 
III-III of Fig. 1; and Fig. 4 is a vertical 
longitudinal sectional elevation of a portion 
of the apparatus taken on the line IV-IV of Fig. 3. - 

Referring now to the numbers of reference 
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on the drawings: 1 indicates the base frame 
generally, 2 are the curved ends thereof te 
facilitate skidding or sliding over a mine 
floor or other surface, 3 is a transverse lib 
on the base frame which is adapted to abut 
against the end of a prop which is prefer 
ably located diagonally from the recess be 
tween the end of the frane 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 
nine haul in position. A similar prop may 
he placed at the other end of the base-frame 
in the similar recess adjacent to the other 
end of the base, said prop extending up 
wardly toward the roof in more nearly a ver 
tital direction, to keep the apparatus from 
tipping when subjected to a pull on the rope. 
The base is further provided with a central 
Fil 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-screws 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 38 on which the brake levers 29 art adapted 
to swing, each of these brake levers being 
formed with a convenient handle for Jnanual 
operation as illustrated. A seat or journal 
9 is provided for the shaft 31, which carries 
the idler gear 24, which serves to transmit 
the motion from the electric motor pinion 
25 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 23 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 each 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 
pinion 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 
reeled 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 io a car, bucket or other object as cus 
tomary. 22 is a contracting brake band 
not inted over the outer cylindrical portion 
of the internal spur gear 18, and 23 is a simi 
lar brake strap Inounted over the outer cy 
lin clical surface of the internal drum gear 
14. The shaft of the electric motor 30 is 26 
and the adjusting turn-buckles of the brake 
rods are 27. The brake straps are each pro 
vided with a clavis bolt 28 which is pivoted 
to the brake lever 29, as illustrated. 32 is a 
pin for securing the fixed end of the brake 
strap to the lug 11, having a bearing there 
in to receive said pin, and 34 is the counter 
balance 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 shaft, 17 and boss 
or bearing 16. 

Having thus described iny apparatus, I 
will now briefly state its mode of operation: 
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 brake strips 22 and 
23 may be released by means of the hand 
i.evers 29 and the motor started by throw 
ing in a suitable switch. This causes the 
external gear 15 to revolve and, of course, 
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 geal 13. The brake band 22 
may then be tightened more or less and if 
fully tightened the internal spur gear 13 
will be held firmly and not rotate and the 
pinion 19 will then rotate the drum 20. If 
it is desired to stop the drum 20 to a greater 
or less extent, the brake band 23 may be 
contracted upon it and by dextrous manual 
movements of the level's 29 to contract the 
brakes 22 and 23, on the drums which they 
control, more or less, the spool may be made 
to move very slowly or step by step or up 
to the limit of its speed and capacity, and 
it may be stopped very promptly whenever 
desired. The gear mechanish which oper 
ates this apparatus might be termed an in 
ternal epicyclic train. 

For the class of work to which this nine 
haul is adapted it is desirable to be able to 
vary the speed of hauling or hoisting coll 
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 hauled 
off, and all of this is accomplished to a de 
gree by Iny 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 
tailled by the simple manipulation of the 
evers. The motor can be started with no 
load and without causing the drum to rotate 
and the operation of hauling can be per 
formed at every given load and the motor 
stopped again at no load. This eliminates 
the necessity of the use of a controller and 
rheostat and makes possible the use of a 
simple inclosed starting switch, besides 
which the necessity of a controller is obvi 
8ted 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 operation 
of same may bc understood, it can be stated 
that one arrangement of mine haul which 
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 has 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 drum gear has 57 teeth, the pinion 
18 has 16 teeth and the pinion 19 has 13 teeth. 
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 23 is loose so that the drum may re 
volve frcely, the drum will revolve at the 
full speed illowed by the gears and the re 
duction ratio between the motor and the 
drum will be expressed by the following 
formula and ratio: 

57 
25 54-ix 13 
34X 54 

or ratio of 23.60 to 1. 
If, however, another arrangement of gears 

should be made, namely, if the motor pinion 
25 has 25 teeth as before, the idler gear 24 
has 50 teeth, the external of 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: 

25 57-Ex16 
six---.0494+ 

or ratio of 20.24 to 1. 

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 might be stated 

that if gears 18 and 19 should have the 
same number of teeth and be of the same 
pitch diameters and the internal gears of 
course, with which they mesh should then 
be of the same diameters and number of 
teeth, there would be no rotary movement 
of the drum. s 
Although I have described and illustrated 

my invention in considerable detail, I do not 
wish to be limited to the exact and specific 
details thereof as shown and described, but 
may use such modifications in, substitutions 
for, or equivalents thereof, as are embraced 
within the scope of my invention, or as 
pointed out in the claims. 
Although 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 diameterse 
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 
gears aforesaid, brake bands adapted to con 
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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 diameter 
mounted adjacent thereto and with their 
axes co-incident, another gear mounted ad 
jacent to the gears aforesaid, with two pin 
ions mounted between the axis and perill 
ery thereof with their axis substantially 
parallel to the aforesaid gear shaft and 
adapted to mesh with the two gears afore 
said, a brake band adapted to control each 
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, 
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3. A mine haul comprising a spool Ol' 
drum adapted to receive and wind a 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 same axis, another independent gear 
mounted on the same axis and p'ovidect 
with two pinions secured between its axis 
and periphery, the axis of said pinions be 
ing substantially parallel to the axes of the 
gears aforesaid and meshing with the first 
two gears, a motor mounted on said a pal 
ratus and adapted to drive Said gears, the 
first two gear's each being provided with 
and separately controlled by a contracting 
and expanding brake band, whereby the 
drum can be oither held fixed ol' rotated at 
any speed desired up to the normal seed 
due to the gear ratioS. 

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

1352,653 

gears dyed to rotate said drum, two 
brake bands adapted to control the movc. 
ment thereof, one for the gear attacled t!) 
the drum and the other for the adjacent 
loose gear, and means for driving the geais 
whereby the said drum can be either held 
fixed or rotated at any speed desired tip to 
the normal speed due to the gear ratios. 

5. A mine haud comprising a base plate, 
a spool or drum 'evolubly Ilot inted thereoin, 
a differential epicyclic train of gears 
adapted to rotate said drum, including a 
gear fixed to the drun and a loose gear 
adjacent thereto, said drum gear and loose 
gear each being provided with a braking sur 
face and a brake band adapted to control the 
same; and means for driving said gears, 
whereby the drum can be either held fixed 
or rotated at any speed desired li) to the 
normal speed due to the gear latios, 

In testimony whereo: Thereunto affix my 
signature. 

HERBERT W. BR() WN. 
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