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UNITED STATES

PaTenT OFFICE.

MAXIMILIAN JACKER, OF FLORENCE, ASSIGNOR OF ONE-HALF TO THE
MARINETTE IRON WORKS COMPANY, OF MARINETTE, WISCONSIN.

HOISTING APPARATUS.

CPHCIFICATION forning part of Letters Patent Ifo. 301,125, dated July 1, 1884.

Application filed April 7, 1884,

To all whom it may concern :

Be it known that I, MAXIMITIAN JACKER,
a citizen of the United States, and residing at
Florence, in the county of Florence and State
of Wisconsin, have invented certain new and
useful Tmprovements in Hoisting Apparatus,
which are fally set forth in the following speci-
fication, referencebeinghad to the accompany-
ing drawings, in which— »

Tigure 1 represents a plan view of a hoist-
ing-machine embodying my improvements ;
Fig. 2, aright-hand end elevation of the same;
Tig. 3, a section of the same taken on the line
z x, Hig. 1; Fig. 4, a detail section taken on
the line y y, Tig. 1; Fig. b, a detail section
taken on the line ¢ 2, Fig. 4; TFig. 6, a detail
side elevation of the train of setting-gear;

Fig. 7, a side elevation of one of the racks of-

the setting devices detached; and Fig. Sa de-
tail plan view showing a part of the bed-
plate. with journal, cap, and casing for the
differential gears, the upper part of the casing
being removed. Figs. 1, 2, and 3 are on the
same scale, and the remaining figures on an
enlarged scale, but thesame in each from Figs.
4 to 8, inclusive.

My invention relates to hoisting-machines
which are intended for heavy work, and es-
pecially such as are used at mines for hoisting
ore, though not intended to be limited to ma-
chines for this special purpose.

The invention applies particularly to hoist-
ing-machines in which an external friction-
band is used for starting and driving the hoist-
ing-drum; and the objects of my present im-
provements are to connect this friction-band
dirvectly with the driving-gear wheel, and to
drive the drum without subjecting the drum-
shafts to torsion; and a further object is to
dispense with all such devices as sliding col-
lars and levers, which have frequently been
used in machines of this class for starting
and stopping the drum, and for which I 'sub-
stitute devices having a rotary movement,
which afford a wider range of motion, require
no adjustment, and assist by their friction in
starting the drum. ‘

I will proceed to deseribe in detail the con-
struction and operation of devices by means
of which I have carried my invention into
practical form in one way, and will then point

(No model.)

out definitely in the claims the special im-
provements which I believe to be new and
wish to protect by Letters Patent.

It has been customary inhoisting-machinery
to run a number of drums mounted on oneline

of shafting by transmitting power through a

gear-wheel keyed to the shaft, and by taking
off power for each dram by disk-shaped or
two-armed drivers keyed to the same shaft,
thus using the torsional strength of the shaft
to drive the several drams. It is evident; that
with this arrangement the single main shaft
must be made sufficiently strong to bear the
torsional strain required for the entire num-
ber of drums arranged thercon, and which
may be used simultaneously. Under this ar-
rangement, if an accident oceurs at the first
drum, either to the shaft, gear-wheels, or coup-
ling, the whole plant will be disabled, caus-
ing serious delay.

In the drawings, A represents the main or
supporting frame, one of which is provided
for each drum. The main or driving shaft B
is mounted in suitable boxcs ab one end of the
frame, the sections of the shaft being con-
nected by snitable couplings, b, between the
frames, so as to constitute a continuous shaft,
to which motion is communicated in the di-
rection of the arrows by the engine or other
motor. A pinion, ¥, is keyed to the main
shaft at each drum-frame at a suitable point
to engage with the main wheel of the drum.
The drum C is mounted loosely on a shaft, ¢,
which in turnismounted in suitablie boxes, ¢,
on the frame A, 'this shaft being arranged
parallel to the main or driving shaft. The
main ordriving wheel D iskeyed to the drum-
shaft, and the pinion ' engages with it to com-
municate motion thereto and to the drum-
shaft. A friction-wheel, B, is made fast to
one end of the drum in any suitable way, but
of course is loose on the drum-shaft, This
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friction-wheel is surrounded by a suitable frie-

tion-band, ¢, the frietion-wheel and itsband be-
ing next to the driving-wheel. ~ A short shaft,
F, (which may be called the ‘‘lever-shaft,”’) is
mounted in the main wheel, through which
it extends from side to side.
closed in a sleeve or thimble, ¥, which is in-
serted in the wheel, and projects a little be-
youd the inner face thereof, as shown in Fig.

95

This shaft is in-
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4 of the drawings. The sleeve is of course
fastened in its place in the wheel. On the
inside of ‘the main wheel one end of the fric-
tion-band is fastened directly to the inner end
of the sleeve I’ by means of a collar, ¢, pass-
ing around it, as shown in Figs. 1 and 5 of
the drawings. On the inner end of the lever-
shaft is a short arm, f, fastened to it in any
suitable way. In the drawings it is shown
secured in place by making the end of the
shaft rectangular and setting the arm on the
seéetion by means of a similar opening there-
in. The other end of the frietion-band is se-
cured to the outer end of this short arm fin
any suitable way. Inthedrawingsitisshown
as fastened to the arm by passing the end &
through the arm and securing it in position
by nuts ¢* on each side thereof, which not only
fasten the band to the arm, but also afford
means for adjusting its length within certain
limits. JItis obvious that the oscillation of the

_ lever-shaft will vibrate the short arm on the in-
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ner end thereof, which movement will tighten
and loosen the.friction-band on its wheel, and
thereby connect and disconnect the drum and
its drive-wheel. Inthe tighteningof the band
in this way it will be seen that no additional
strain or pressure is brought upon the lever-
shaft to snbject it to torsion. Asthe fixed end
of the friction-band is fastened to the sleeve
which surrounds the shaft, the strain will be
taken by the sleeve without affecting the shaft,
which has its bearing within the sleeve and is
still left free to move easily without any bind-
ing effect. If the collar of the friction-band
were placed directly on the lever-shaft, it is
evident that the tightening of the band would
bring a pressure directly on the shaft, sub-
jeeting it to torsion and causing it to bind in
its bearing. The use of thisthimble orsleeve
is therefore quite important in its practical
effect on the easy operation of the mechan-
ism. To effect the oscillation of the lever-
shaft, I mount a long arm, G, on the other
end of the lever-shaft outside of the driving-
wheel, and secure it thereto in any suitable
way. In the drawings it isshown fastened to
the shaft In the same way as the inner or short
arm, Thisarm G extendsinward radially near-
ly tothe drum-shaift, and carriesonitsinnerend
a gear-segment, g, with which a central gear-
wheel, H, mounted loosely on the drum-shaft,
is arranged to engage. Obviously the rota-

- tion of this central gear-wheel in either di-
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rection will vibrate the rack-arm, and so os-
cillate the lever-shaft to effect the result just
mentioned above. - ‘

In the description just above given the parts
have been mentioned as though a single fric-
tion-band were used entirely surrounding the
friction-wheel. T prefer, however, to make
this band in two parts, each part covering
only about one-half of the wheel, and fastened
at their respective ends to duplicate arms on
duplicate lever-shafts arranged on opposite
sides of the drum-shaft, as shown in Fig. 8 of

‘thedrawings. Itwill beunderstood, of course, &

301,125 .

that the segment-arms and segments will also

be duplicated, and that the central gear-wheel
will engage with both segments, as shown in
the same figure. I thus obtain an equaliza-
tion of the force required to tighten the band
on opposite sides of the drum-shaft, and a
differential movement, whereby a less range of
the central gear-wheel is required to produce
the tightening of the band, for the movement
of this wheel will vibrate one segment-arm
in one direction and the other in the other, and

so produce a tightening strain to the same de--

gree on each side of the friction-wheel, or
double what it would be with the same move-

‘ment of the wheel if only one lever-shaft and

lever-arm were used.

I have devised a peculiar mechanism- for
imparting the required movement to the cen-
tral gear-wheel, in which there is nothing but
rotary movement of the several parts. . Just

wheel, k,- which is fastened to the former in
some suitable way, so as to turn with it. In
the drawings I have shown the hub of the
wheel H extended outward to the gear-wheel
h, keyed or otherwise fastened to this hub..
A Dbed-plate, I, is mounted above the box of
the drum-shaft, and is projected upward, so
as to provide suitable bearings for a short
shaft, J, which is enlarged near the middle of
its length and provided with studs or pins j.
on opposite sides thereof. - On the inner end
of this shaft is a gear-wheel, K, loose on the
shaff, and arranged to engage with the gear-
wheel 4. In one piece with or fastened to the
gear-wheel K is a miter-wheel, %, adjacent to-
the enlargement at the center of the shaft.
On the outer end of this short shaff isa gear-
wheel, L, which is secured to the shaft, and.

with which a gearrwheel, 7, on the end of the
drum-shaft secured thereto, is arranged to en--
‘gage, as shown in Figs. 5 and 6 of the draw- .

ings. Just inside of the wheel L is a worm-
wheel, M, which is either fastened to or made
in one piece with a miter-wheel, m, arranged
inside of the worm-wheel and loose on the
short shaft J. These two miter-wheels al-
ready described are opposed to each other on
opposite sides of the pins on their shaft, and
on these pins are loosely placed miter-wheels
N, which engage with each of the miter-wheels
on the shaft, as shown in Fig. 6 of the draw-
ings. The upper portion of the bed-plate I is
constructed so as to- provide a seat or lower
casing, i, for the miter-wheels, and a cap, ¢,
is constructed of similar form,which is placed
over them and fastened to the bed -piece,
thereby providing a casing around the miter-
wheels and holding the loose ones in position.
A worm, O, on a shaft, o, is arranged to en-
gage with the worm-wheel M, by means of
which the latter is fixed or held in any posi-
tion to which it may be adjusted, and the
worm-shaft is provided with a hand-wheel,
o', by means of ‘which ‘the worm and worm-
wheel may be turned.

Now it is obvious from this deseription that

70

75

8o

85

‘outside of the central gear-wheel, H, isa gear-

90

95

100

105

110

115

120

125

130



I0

15

20

25

30

35

40

45

50

55

6c

65

301,125 3

‘motion is communicated from the drum-shaft

to the short shaft J, which carries around with
it theloose miter-wheels.  These miter-wheels
N turn on the miter-wheel m, which is held
fast by the worm, and so communicate motion
to the miter-wheel & and gear-wheel K; buat if
the gear-wheel X engage with the ‘gear-wheel
h, which is fast to the central gear, H, it might
be expected to impart movement to the latter,
which would operate the friction-band, as al-
ready described. To prevent this, except
when required for the work of hoisting, it will
be noticed that the gears in the train just de-
scribed are arranged to rotate in the direction
of the arrows, respectively, as shown in Fig.
6 of the drawings, from which it will appear
that the wheél K revolvesin a direction oppo-
site to that of the drum-shaft, and consequent-
ly would impart a movement to the wheel %
in the sane direction as that of the drum-
shaft. Now, furthermore, these gears are of
such size and so arranged that the speed of the
wheel K will give the same speed to the wheel
L as that of the drum-shaft, and consequently
in ordinary adjustment there would be no dif-
ference between the movement of the drum-
shaft and that of the wheelss and H. In other
words, when revolving freely and with the full
motion due to the construction and arrange-
ment of the gears, the wheel K will simply
turn in the wheel 2 without turning the lafter
ontheshaft. Butsupposenow the worm-wheel
is moved by turning the worm,

be turned in one direction or the other, and
this adjustment will affect the motion of the
two loose miter-wheels, either retarding or ac-
celerating their revolution, according as the
adjustment turns the miter-wheel s with or
against the direction in which these loose
wheels are moving. This change of motion
will at once be transmitted to the wheel K,
and of course will at once produce a differen-
tial movement between this wheel and the
wheel ) as earried by the shaft, whereby the
wheel % will either be retarded and turned
backward slightly on the shait or accelerated

and turned forward on the same. - In either

case this turning of the wheel will operate the
segment-arms and tighten or loosen the frie-
tion-band on the friction-wheel, as described
above.

Of course it will depend upon the arrange-
ment of the parts whether, in order to tighten
the band on the wheel, it is necessary to retard

or accelerate the céntral gear-wheel, which
-being known when the machine is running

with the drum idle and the moment comes for
hoisting, it is only necessary to turn the hand-
wheel on the worm-shaft in the proper diree-
tion to produce the movement of the central
gear-wheel in the required direction to tighten
the friction-band; and it will be seen that at

once the drum is connected to its drive-wheel, |

and the work of hoisting will begin., This
work will begin gradually, for it must be evi-

© dent that the movement of the central gear-

Obviously,
the miter-wheel to which it is attached will also |

wheel and consequent tightening of the fric-
tion-band will be gradual-—a mode of action
in the operation of devices for connecting the
drum to its driver which is very desirable.
‘When the work of hoisting is completed, it is
only necessary to set the worm-wheel in the
opposite direction, and obviously the friction-
band is loosened and the movement of the
drum ceases.

It will be noticed that the action of the gear-
ing described above for operating the central
gear-wheel will have a natural tendency to
produce the differential movement required

_for this purpose,  for if the worm-wheel were

left free to move, there would be a strong tend-
ency in the miter-wheel connected therewith
to revolve, which would produce a differen-
tial movement of the loose miter-wheels that,
transmitted to the gear-wheel K, would effect
the result already described. In fact, it is
probable that if left free the gearing would op-
erate naturally and without assistance of the
setting-worm to tighten ‘the friction-band on
its wheel. It is evident, then, that the only
force required to set the friction device for the
purpose of hoisting is what is sufficient to sim-
ply turn the worm-shaft, and so the operation
of the devices iseffected with the greatest ease.
The hoisting-drum is also provided with an
ordinary brake-wheel, P, arranged just inside
of the hoisting friction-wheel, to which is ap-

plied afrietion-Brake band, Q, operated in any’

usual way. In the drawings I have shown a
shaft, ¢, provided with a hand-wheel, ¢/, which
has a threaded section arranged to operate in
a well-known way to draw together or separate
the ends of the brake-band for the purpose of
applying it to the brake-wheel or releasing it
therefrom in the usual way. The brake hand-
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wheel is arranged near to the worm hand-

wheel, so as to be readily reached by the at-
tendant, and when the hoisting is ecompleted
a few turns back of the worm-wheel will ease
thefriction-bandsufficiently to permitis toslip,
and the drom will stop, when the attendant
may at once apply the brake-band to hold the
drum firmly in place, and then the driving-
friction may be further released at will. The
lowering of the skip is accomplished by means
of the brake in the usual way.

It will be understood from the description
abovethat the miter-wheels are all out of sight;,
and are inclosed in astrong casing, which also
forms the bearing for the train of gears, and
should be well provided with facilitiesfor con-
venient lubrication. All the gears are of
small diameter and rotateslowly and with lit-
tle noise. The pressure to be borne by their
respective teeth isinsignificantin comparison
with their strength, and the arrangement is
such that the wearing down of the drum-shaft
in its bearings cannot affect the gears,

As stated at the outset, the design of my ma-
chine is to use two or more drums-—as many
as are required—each being separate and in-
dependent from the others. I have shown in

the drawings but one, as this is sufficient for
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the purpose of illustrating my. improvements.
1t will be understood, of course, that the drum-
frames are to be arranged along by the side of
the main driving-shaft, one after the other,
each frame by itself, with the mechanism ap-
plied thereto described above and shown in
the drawings, and, as hereinbefore stated, the
main shaft will be coupled between these

- frames, S0 as to constitute one continuous
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shaft.

Preferably I arrange the friction deviees on
two adjacent frames on opposite ends, respect-
ively, so as to bring them adjacent to each
other, for in this way one operator will be
able to attend to a pair of drums. It will also
be desirable to construct and arrange the
drums so that they can be slipped on their
respective shafts laterally, so as to throw them
ouf-of gear with the main shaft when not in
use to prevent useless wear of the bearings.
This may be done by taking out a filling-piece
behind each bearing of the drum-shaft without
removing.the caps. The same result may be
effected by making the driving-pinions on the
main shaft adjustable laterally, so that they
may be moved into and out of gear with the
drive-wheel on the drum-shaft. -The division
of the driving friction-band into two parts,
connected to the driving-wheel on opposite
sides of its shaft, and the dupliction of the
devices for applying the band to the friction-
wheel on the drum, arranging them on oppo-
site sides of the drum-shaft, is attended with
beneficial results. Itequalizes the force used
for this purpose, distributing it on both sides
of the drum-ghaft, so that the latter is sub-
jected to no torsional effect when the band is
tightened on its wheel; but the relation be-

tween the drum and its shaft remains sub-.

stantially unchanged. :

I do not claim to be thé first to employ an
external rotating friction-band for the pur-
pose of connecting the hoisting-drum with its

- drive-wheel, for this is an old device, and my
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improvements relate to means for applying or
operating this band. :
In many particulars the details of construe-

‘tion of the several parts described above and’

shownin the drawingsmay be greatly modified
and other devices substituted for some of those
herein specified without departing from the
principal features of my invention. I do not
wish to be understood, therefore, as limiting

myself to the particular devices and details of .

construction as herein shown and described,
but I wish to be understood distinctly as

" claiming the main features of the improve-
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ment, wherever and however applied. Espe-
cially do I wish it understood that I do not
confine myself to the use of gear-segments at

the ends of the lever-arms for operating the

lever-shaft, for I may obtain the same result
by jointing the ends of the levers to a rotat-
ing disk on the main shaft, or any other con-
struction and arrangement of devices for work-
ing the lever-shaft which may be operated by

the train of gears, as described and shown;
and, furthermore, I do not confine myself to
the use of this train of gears in connection
with an outside friction-band for the purpose
of tightening and releasing it on its wheel, for
this same mechanism may be used in connec-
tion with some other clutching device—for in-
stance, an. internal or other friction-clutch,
such as are now known and in use, and which
any one familiar with machines of this class
will see at once may be connected with and
operated by the train of gears without diffi-
culty. Itherefore contemplate applying this
gear mechanism to other mechanism for con-
necting and disconnecting the drum and its
drive-wheel, and wish to be understood as
claiming it in such relation or any other to
which it may be applied. :

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— :

1. In a hoisting-machine, a drum mounted
on its shaft, in combination with a friction-
wheel fastened to the drum, a drive-wheel
mounted on the drum-shaft, a sleeve or thimi-
ble inserted in the drive-wheel, alever having
its bearing and fulcrum in said sleeve, and a
friction-band arranged on the friction-wheel,
and attached at one end to the sleeve and at
the other end connected to the lever, substan-
tially as and for the purposes set forth.

2. In a hoisting-machine, a drive-wheel on
the drum-shaft, in combination with the hoist-
ing-drum mounted on said shaft, a friction-
wheel fastened to the drum, two spindles or
tubes inserted in the drive-wheel on opposite
sides of the shaft, tightening-levers mounted
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in each of the said spindles, and a friction- .

band eomposed of two parts, one end of each
attached directly to the respective spindles
and the other end of each to the respective
levers, substantially as and for the purposes
set forth. : :

3. In a hoisting-machine, the hoisting-drum
loose on its shaft, in combination with a fric-
tion-wheel attached to the drum, adrive-wheel
fastened to the drum-shaft, thimbles or tubes
passing through the drive-wheel and arranged
on opposite sides of the shaft, lever-shafts
mounted in the spindles, tightening-levers at-
tached to the inner ends of said shafts, semi-

circular friction-bands having their fixed ends-

hinged to the projecting ends of the respective
thimbles, and their movable or clamping ends
attached to the tightening-levers on one side
of the wheel, and actuating-levers attached to
the lever-shafts on the opposite sides of the
wheel, substantially as and for the purposes
set forth.

4. Inahoisting-machine, a drive-wheel fixed
to the drum-shaft, a draum mounted loosely
on said shaft, a friction-wheel fastened to the
drum, a friction-band attached to and carried
around with the drive-wheel, mechanism, sub-
stantially as described, for tightening and re-
leasing the friction-band on the friction-wheel,
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and a supplementary gear-train for actuating
the friction mechanism, substantially as and
for the purposes set forth.

5. In a hoisting-machine, a drive-wheel fast-
ened to the drum-shaft,a drum mounted loosely
on said shaft, a friction-wheel and band where-
by the drive-wheel and drum may be connected
and disconnected, and a supplementary train
of gears for operating the said friction devices,
substantially as and for the purposes set forth.

6. In a hoisting-machine, a drive-wheel, in
combination with a loose drum, a friction-
wheel attached to the drum, a friction-band
attached to and carried by the drive-wheel,
lever-shafts mounted in the drive-wheel for
operating the friction-band, actuating-levers
attached to the lever-shafts and provided with
segmental racks, a central gear-wheel loose on
the drum-shaft and arranged to engage with
the segmental racks, and a supplementary
train of differential gearsdriven by the drum-
shaft, and arranged to oscillate the central
gear on said shaft by the change of their ad-
Justment, substantially as and for the purposes
set forth,

7. In a hoisting-machine, the drive-wheel
fastened to the drum-shaff, in combination with
a drum mounted loosely on the shaft, a fric-
tion mechanism for connecting and disconnect-
ing the drum and drive-wheel, a central wheel
mounted loosely on the drum-shaft and ar-
ranged to operate the friction mechanism by
its oscillation on said shaft, the wheel h, at-
tached to said central wheel,the wheelon the
drum-shaft, the gear-train K, %, I, m, and N,

arranged substantially as specified, a worm-

wheel, M, fastened to the wheel m, and a worm,
O, for adjusting said worm-wheel, substantially
as and for the purposes set forth.

8. In a hoisting-machine, a loose drum in
combination with a drive-wheel, a friction-

wheel attached to the drum, a friction-band

connected to and carried by the drive-wheel,
the lever-shafts mounted in the wheel and ar-
ranged to operate the friction-band, levers at-
tached tosaid shafts outside of the drive-wheel,
and provided with segmental racks on oppo-
site sides of the drum-shaft, the central gear-
wheel, H, arranged to engage with the seg-
mental racks, the wheel 4, attached to the cen-
tral gear-wheel, the wheel 7, fastened to the
drum-shaft, the wheels K, %, L, M, m, and N,
constructed and arranged substantially as
specified, and the worm O, arranged to adjust
the wheel M, substantially as and for the pur-
poses seb forth. .

9. The drum-shaft, in combination with the
central wheel, for operating the friction mech-
anism, the supplementary train of differential
gears for actuating the central gear, and a cas-
ing inclosing the miter-wheels of said gear-
train, and constructed to form bearings for said
wheels and hold them in place, substantially
as and for the purposes set forth.

10. A hoisting-drum mounted loosely on its
shaft, in combination with a frietion-wheel at-
tached to the drum, a drive-wheel attached to
the drum-shaft, a friction-band attached toand
carried by the drive-wheel, mechanism, sub-
stantially as deseribed, for setting and releas-
ing the friction-band, a central wheel loose on
the drum-shaft for operating said mechanism
byits oscillation, a supplementary train of dif-
ferential gears driven by the drum-shaft for
oscillating the central wheel, and s friction-
brake device arranged by the side of the driv-
ing-wheel, and both at one end of the drum
adjacent to the drive-wheel, all substantially
as and for the purposes set forth.

MAXIMILIAN JACKER.

‘Witnesses:
R. 'W. MARs,
R. E. MACE.
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