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Serial No. 311,879.

Lo all whom 1t may concern:

Be 1t known that I, Svex T. NEeLsox, a
citizen of the United States, and a resident
of Chicago, county of Cook, and State of

Illinois, have mvented certain new and use-

ful Improvements 1n Mine-Hoists, of which
the following 1s declared to be a full, clear,
and exact description. '

The i1nvention relates to hoists for the
cars, cages or “skips” employed in shafts
of mines and seeks to provide an 1mproved
arrangement of the parts of the hoist, for
operating two cars “1n balance”, 2. e. so
connected that when one car 1s raised the
other 1s lowered. -

The object of the invention i1s to provide
an arrangement of parts in which the cable

connected to the cars need only be wound a
few times around the drum of the hoisting

engine so that the size and weight of the
hoisting drum and 1its driving engine may
be considerably less than that usually em-
ployed. Moreover, with the present im-
proved construction, the length of the cable

25 necessary and the cost of the entire construc-

tion 1s considerably reduced.

A further object of the invention is to pro-
vide an idler drum in connection with the
drum of the hoisting engine over which

30 drums the cable 1s passed several times, and

35

to further provide suitable means for com-
pensating tor the differential wear upon the
orooves of the driving and idler drums.
With these objects in view the invention
consists 1n the features of construction, com-
binations and arrangements of parts here-
inafter set forth, illustrated in the accom-

- panying drawings and more particularly

40

pointed out in the appended claims.
F1igure 1 1s a view 1n side elevation show-

ing the arrangement of parts of the im-

- proved hoist. Iig. 2 1s a plan view thereof.

45
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Fig. 3 1s a view 1n end elevation. Fig. 4 1s
a plan view of the hoisting engine and drums.
Ifig. 5 1s a view 1n side elevation thereof.
I1g. 6 1s a view in elevation of the indicator
mechanism. Fig. 7 is a detail view in sec-
tion of the idler drum. Fig. 8 is a detail

plan view of the tool member for truing

up the grooves of the driving drum, the
frame being shown in section and the drum
in dotted Iines.
the tool member with parts shown in section
on line 9—9 of Fig. 8. Fig. 10 1s a plan view
of a modified form of tool. Fig. 11 is a cross

Fig. 9 15 a detail view of-

section on a reduced scale on line 11-—11 Of‘

Fig.10and Fig.12isa similar cross section

on line 12—12 of Fig. 10.
~ In ordinary practice, when a single drum

1s employed in a mine hoist for operating

two cars or cages “1n balance” the drum is
of such size that a cable equal in length to
twice the depth of the mine can be wound
thereon. In a double drum hoist, with the
ordinary practice each drum is of such size
to hold a length of cable equal to the depth
of the mine. In either case, the length of
the cable employed must be equal to twice
the depth of the mine shaft. Where the

‘mine shaft 1s of any considerable depth, this

necessitates the use of drums of great size

and welght and correspondingly increases

the size and cost of the engines employed.
In accordance with the present invention, the
hoisting cable at all times is only wrapped
a Tew times around the drum of the hoisting
engine and around an idler drum, so that
the size, weight and cost of the parts may be
considerably reduced and so that the hoist
may be operated at much less expense.

Moreover, the length of the hoisting cable

60

65

70
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need only be slightly greater than the depth

of the mine and can be renewed when worn
out at less expense than with hoists such as
are now usually employed.

The iframe a of the hoisting engine is

mounted upon a suitable foundation at the

surtace of the mine. The driving drum 6
1s fixed upon the engine shaft 10 that is jour-
naled 1n suitable bearings in the sides of
the engine frame. As usual, two engines ¢
are employed and are coupled by their con-
necting rods 11 to the cranks 12 on the op-
posite ends of the drum supporting crank
shaft 10. An idler drum d is mounted upon
a shaft 13 journaled in suitable bearings at
the forward end of the engine frame «.

The cars, cages or “skips” ¢ of any suit-
able construction, are arranged within the
mine shaft f and are mounted to slide upon
suitable guides or ways 14 fixed to the sides
or the mine shaft and projecting from the
upper end thereof. The upper portions of
the frames of the two cars or cages are pro-
vided with yokes 15 to which the opposite
ends of a single hoisting cable ¢ are respec-
tively connected. The cable ¢ passes up
from the mine shaft over a pair of grooved
oulde pulleys 16 mounted in any suitable
manner above the upper end thereof. The
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with snitable oulde orooves 17 and 18

of the cars or cages and lower

&

cable passes downwardly from the guide
pulley 16 and 1s reeved several times over
the (111\11151 and 1dler drums 4 and (Z n op-
posite dir e{?‘imn% or 1 the so-called * figure-
etght” fashion.

for
the cable, plemmblv formed between ribs
19 and 20 on the respective diums, and the
cable 18 wu .;1pp(3d around the drums a suffi-
cient number of times to develop the proper
amount of friction between the cable and
the driving drum. By reeving the cable in

throuohout the meater portion of the pe-
11phb1y thereof so that sufficient friction
may be developed between it and the driv-
g cdrum with a fewer number of wraps
than with any other method of winding the
cable.

The guide pulleys 16 may be supported
m any sultable manner above the mine
51'1;_1,& f and are preferably slightly inclined
to each other or diverged outwardly, as
snown 1n Fig. 2, so as to properly receive
and guide the mbl@ as 1t passes to and from
the (1111*111{1 drum 6. The cars or cages are
also prefer ably connected by a second cable
21 (see Flig. 3) that is fixed at its opposite
ends to the lower portions of the frames of
the cars or cages and extends downwardly
Over ﬂl{J{)YE‘d guide pulley 22 mounted on
the shaft 23 at the bottom of the mine shaft.

The engine 1s provided with any suitable
sort of reverse gear so that it may be driven
Im opposite divections to alternately Iift one
the other.
With this mrnmement 1t will be noted that
the amount of 110151,1110 cable necessary 1s
only a Iittle more than eqmls:. the depth of
the mine, so that it may be easily replaced
when worn out at 00111]’}&1":111?@137 small cost.
Boreover, the driving drum and, in conse-
(uence, thf;, opemtmﬂ enoines thelefm may
be of small size and Wewht and the cost of
equipinent and of oper ation thereby con-
siderably reduced as compared with the
usual practice. As the engine 1s driven iIn
opposite directions, the cable first passes
on to one of the outer grooves of the drums
and 511(3]1 outer grooves will wear more and
tend to become less In diameter than the
cent tral or intermediate grooves. In an 01~
aimary construction, in Wthh the cable 1s
wmmd on the groove of the drum and re-
mains there until it is unwound, this dit-

fevential wear of the separate grooves is

immaterial.  But in the present construc-
tion, 1n which any section of the cable is
wonnd fivst upon one of the outer grooves
and passes through each of the other
orooves until it finally leaves the drum. such
a2 ifferential wear Wﬂl place a very heavy
strain wpon the cable since, 1f the outer
groove upon which the cable first passes 1S
smaller in diameter than the others, 1t will

The drums are pmmluli

ages the dllvmn arnm

099,841

not take up a sufficient length of
properiy extend around the other grooves.
In the present construction, means are pro-
vided for compensating for this differential
strain upon the cable, and for this purpose
the grooves 18 of the idler drum « are

cable to -

70

folmed on separate, relatively movable sec-

tions thereof. Preferably, these grooves are
formed 1n separate rings 24
mounted upon the rim of the drum.
central ring 247 is preferabl
formed in piece with the pul

The
v fixed to or

]fw while the

(GL Fig. 7)

75

others are held in place between the central

ring and 1(}111(}1111)16 ﬂ{uwe*—, 25 at the outer
edoes of the rim of the drum. Each orooved
section or ring therefore of the idler drum d
and the wraps of cable therein, are movable
relatively to one another and will so move
to relieve at once any strain put upon the
cable because of the excessive wear of the

011te1 orooves. Such an arrangement of
loose, free movable rings would be | mprac-
ticable for the driving “dr um, since if only
one of the rings were ﬁ\(,,d the entirve dri 1V-
ing strain would have to be tra nsmitted
thr ough a single wrap or coil of the cable.
Tn order that the pull of the engl
be properly transmitted to all of the COJﬂS
or wraps of the cable thereon, the flang

19 or other parts wherein the Ul{)()TG 17 oE
the driving drum are located, are fixed to or
formed in piece with the rim of the drum
and a suitable too] member 1s provided for
11];1111’[*111111’19 all of
diameter and for pr wcntmf} any differential
strain on the cable because of the excessive
wear of the outer grooves.

The tool 11’18111})(31 i (shown 1n detail in
Figs. 8 and 9) is mounted upon a cross bar
or %nmmr t 26 extending between the sides
of the frame « and mrmf}ed between the
driving drum & and the crossed portions of
the cable . 1he tool member /4 is in the
form of a ﬂa{ plate constructed of suitable
tool steel and 1s provided with a series of
cutting teeth 27 corvesponding in shape to
the grooves 17 of the drum. The tool Imen-
ber rests in a recess or oulde way 28 formed
in the upper surface of “the cross bar 26 and
1s held securely in place by a brace bar 29
extending over and resting upon the upper
surface of the tool member and bolted at 1ts
ends to the cross bar 26 on opposite sides of
the recess or guide way 28. By this: arrange-
ment the tool member is secnldv held 1 a
position parallel to the axis of the driving

drum with the cutting teeth thereof in hm |

with the grooves of the drum, and so that
1t may he iad 1n a direction at right angles
to the axis of the drum to bring the (,nhmﬂ

teeth 1nto engagement with *h'; OTrOOVes at

a point just above the contu‘ of the drum,
as shown 1n I1g. 9.
Suitable means for feeding the tool mem-

ber comprises a wedge p]ate 30 arranged 1n |

ne shall

- the grooves of the same
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the recess or guide way 28 behind the tool
member and in front of a ledge or shoulder

31. This wedge is provided with an 1n-
clined face engaging the correspondingly
inclined face 39 upon the rear edge of the
tcol member between the side portwns 33
thereof. A feed screw 34 mounted 1n suit-
able bearings 35 upon the transverse bar 26,
is threaded thr ough an upwardly e\tendmo
lng or abutment 36 upon the wedge 30. The
end of this shaft projects thrmwh the en-
gine frame and is provided with square ends
for receiv ing a crank_ handle or other suit-
able device, bv which’ it may be turned to
force the tool member against the drum.
It is obvious that by means of such a tool

the various grooves of the drum may be

turned up from time to time and thus main-

tained at uniform diameter to avoid any
differential strain upon the cable due to ex-
cessive wear of the outer grooves. When
the tool member is used to true up the
oroove of the driving drum, the latter is
preferably not I‘Ot‘lt@d by the steam engines,
but steam 1is shut off and the drum Slowly
rotated by loading one of the cages.

The modified form of tool 1s shown 1n
Figs. 10 and 11, in which a series of rotary
mﬂhnﬂ cutters 37 are employed. A slide A/
similar in shape to the slide tool member 2
previously described, is mounted in a sinular
manner upon the cross bar 26’ and beneath
a brace bar 29”. This slide is provided with
feeding mechanism similar to that pre-
wousl) described and is also provided with
a pair of forwardly extending arms 388, the
forward ends of which have suitable bear-

ings 39 for a shaft 40 upon which the mill-

ing cutters 37 are mounted. These cutters
are suitably shaped to engage the grooves of
the driving drum and may De fed forw‘lrdlv
with the slide %2’ to properly engage the
same. A worm wheel 41 15 fixed to one end
of the shaft 40 and 1s arranged to engage
a worm 42 upon a shaft 43 that is journaled
in the supporting cross bar 26" below the
upper portion thereof. The worm 42 1s
arranged between a pair of lugs 44 fixed
to and depending from the slide A’, and
through which lugs the end of the shaft
43 extends. The worm 42 is keyed to ro-
tate with the shaft 43 but is longitudinally
shiftable thereon and moves with the slide
’.  The opposite end of the shatt 43 1s pro-
vided with a beveled gear 45 meshing with
a gear 46 on the inner end of a shaft 47 that
1S ]ournaled 1n a lug 48 on the cross bar 26/
and in the side of the engine frame a¢. The
outer end of the shaft 47 is provided with a

gear 49 or with a pulley by which 1t may be |

driven from any suitable source of power.
An indicator dial 50 is carried upon an

upright 51 that is mounted on one side of

the engine frame. A pointer 52 1s movable
over the face of the dial for indicating the

3

position of the cars or cages that are op-
erated by the holst with Ieferenr'e to the dit-
ferent levels .in the mine shaft. This

‘pointer is carried on a shaft 53, journaled

on the upper end of the post 51 and is driven 70
by a pair of beveled gears 54 from the up-
11011t shaft 55 that e\tends through the up-
110'ht or post 51. A pair of beveled gears
56 connect the lower end of the shaft 55 with

a short shaft 57 journaled in the side of the 75
engine frame «. A worm wheel 58 on the
outer end of the shaft 57 meshes with the
worm 59 upon a longitudinally extending -
shaft 60 that 1s ]ournfl,led in suitable bear-
ings on the side of the engine frame. The 80
oppoglte end of the shaft 60 is connected
by a pair of beveled gears 61 with the shaft

13 of the idler pullev The idler pulley is
keyed to the shaft, and as above stated, the

central ring 24’ is fixed to or formed 1n 89

plece with the same so that the pulley shaft

18 is rotated to properly move the pointer

52 over the indicator dial 50. Such indi-
cator dials are usually driven from the hoist-
ing drum but can be more accurately driven 99
from the idler drum of the construction set
forth, since the rings of the idler drum are
freely and relatively rotatable and there 1s
no tendency for the cable to slip thereon.
Any slippage that may occur will be between 9°
the cable and the driving drum through
which the pull on the cable is appled.

It 1s ob‘vious that numerous changes may
be made in the details of construction with-
out departure from the essentials of the in- 100
vention.

Having described my invention, what 1
claim as new and desire to secure by Letters
Patent 1s:—

1. In a mine hoist for operating two cars
or cages In balance, the combination with
two cars or cages and a reversible hoisting
engine therefor of a grooved driving drum
mounted on the engine shaft, a cooperatmu
oerooved 1dler drum ]OUI'H‘deCl on the engine
fr:a,-]:nej and a hoisting cable connected At its
opposite ends to said cars or cages and
reeved several times in opposite directions
about said driving and 1dler drums, the
grooves of sald driving drum being for med *
in portions fixed thereto and the grooves of
said idler drum being formed in ceparate
relatively movable sections thereof and the
central one of said sections being fixed to
the shaft of the idler drum, substantially as
clescribed.

9. In a mine hoist for operating two cars
or cages 1n balance, the combination with
two cars or cages and a reversible hoisting .

105

110

115

120

engine therefor of a grooved driving drum

mounted on the engine shaft, a coopemtm

erooved 1dler drum ] ournaled on the engine
frame, and a hoisting cable connected at its
opposite ends to said cars or cages and

reeved several times in opposite directions 130
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about said driving and idler drums, the
grooves of said idler drum being formed in
separate, relatively movable rings mounted
on 1ts rim, the central one of said rings be-
ing fixed to said drum, substantially as de-
scribed. | _

3. In a mine hoist for operating two cars
or cages 1n balance, the combination with
two cars or cages and a reversible hoisting
engine therefor, of a grooved driving drum
mounted on the engine shaft, a cooperating,
grooved idler drum journaled in the engine

-frame, and a hoisting cable connected at its

opposite ends to said cars or cages and
reeved several times in opposite directions
about said driving and idler drums, said
idler drum having flanges removably secured
to the opposite edges of its rim, a fixed cen-
tral grooved ring formed in piece with its
rim and a series of separate grooved TIN'S
mounted on its rims between said central
ring and said flanges, substantially as de-
scribed. _

4. In a mine hoist for operating two cars
or cages, the combination with a grooved
driving drum, of a codperating, grooved
idler drum, a cable connected to said cars
or cages and reeved several times about said
driving and idler drums, the grooves of said
idler drum being formed in separate, rela-
tively movable sections, and a car indicator
driven from one of said idler drum sections,
substantially as described.

5. In a mine hoist for operating two cars
or cages, the combination with a grooved
driving drum, of a codperating, erooved
1dler drum, a cable connected to said cars
or cages and reeved several times about said
driving and idler drums, the grooves of said
idler drum being formed in separate rela-
tively movable sections thereof, one of
which sections 1s fixed to the shaft of said
1dler drum, and a car indicator driven from
the shaft of the idler drum, substantially as

desceribed.

6. In a mine hoist for operating two cars
or cages, the combination with two cars or
cages and a reversible hoisting engine there-
for, of a grooved driving drum mounted
on the engine shaft, a cooperating grooved
idler drum journaled on the engine frame,

~a heisting cable connected to said cars or
cages and reeved several times about said

driving and idler drums, the grooves of
sald 1dler drum being formed in separate
relatively movable rings mounted on the
rim, the central ring being fixed to said

drum, and a car indicator driven from the

shatt of said drum, substantially as de-
scribed.

7. In a hoist, the combination with a suit-
able frame, of a driving drum journaled on
sald frame,a coGperating idler drum, a cable
reeved several times around said drums, said
driving drum having guide grooves formed

1n a rim portion

999,841
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xed thereto, and a tool

member mounted on said frame and having

a serles of suitably shaped cutters for en-
gaging the grooves of said driving drum
and maintaining them of uniform diameter,
substantially as described.

8. In a hoist, the combination with a suit-
able frame, of a driving drum journaled on

sald frame, a codperating idler drum, a ca-

ble reeved several times around said drums,
each of said drums having guide grooves
for said cable, the guide grooves of said
idler drum being formed in separate, rela-
tively movable sections and the guide
grooves of said driving drum being formed
I a rim portion fixed thereto, and a tool
member mounted on said frame and having
a series of suitably shaped cutters for en-
gaging the grooves of said driving drum
and maintaining them of uniform diameter,
substantially as described.

9. In a hoist, the combination with a suit-

able frame, of a driving drum journaled on

ca1d frame, a coGperating idler drum, a ca-
ble reeved several times around said drums,
each of said drums having guide grooves
tor said cable, and a tool member mounted
on said frame parallel to the axis of said
driving drum and guided to shift at right
angles thereto, said tool member having a
serles ot suitably shaped cutters for engag-
ing the grooves of said driving drum, and
means Tor feeding said tool member toward
sald drum, substantially as deseribed.

10. In a mine hoist for operating two
cars or cages, the combination with two
cars or cages and a hoisting engine there-
for, of codperating, grooved driving and
idier drums mounted on the engine frame,
sald driving drumn being connected to the
engine shaft, a hoisting cable connected to
said cars or cages and reeved several times
about said drums, the grooves of said idler
drum being formed in separate, relatively
rotatable sections and the grooves of said
driving drum being formed in a rim portion
fixed thereto, and a tool member mounted
on the engine frame and having a series of
suitably shaped cutters for engaging the
grooves ‘of said driving drum and maintain-
ing them of uniform diameter, substantially
as described.

11. In a mine hoist for operating two cars
or cages 1n balance, the combination with
the cars or cages and a hoisting engine
theretor, of a grooved driving drum mount-
ed on the engine shaft, a cobperating.
grooved 1dler drum journaled on the engine
frame, a hoisting cable connected at its op-
posite ends to said cars or cages and reeved
several times 1n opposite directions about
sald driving and idler drums, the grooves
of said 1dler drum being formed in sepa-
rate, relatively movable sections thereof and
the grooves of said driving drum being
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formed in a rim portion fixed thereto, a | drum and maintaining them of uniform dz-
transverse support fixed to the engine frame | ameter, substantially as described. '
between said driving drum and the crossed SVEN T. NELSON.

portions of said cable, and a tool member

5 adjustably mounted on said support and Witnesses:
having a series of suitably shaped cutters LiisaN PRENTICE,
for engaging the grooves of said driving KATHARINE (ERLACH.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.” |
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