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7o all whom it may concern:

Be it known that I, Cyrus S. Bowarax, ¢
citizen of the United States, and a resident
of Omaha, in the county of Douglas and
State of Nebraska, have invented cortain
new and useful Tmprovenents in Hoists, of
which the following is a specification.

My invention relates to engine or power-
driven hoisting apparatus. Tt is the objeet
of my invention to .provide a° simple. and
efficient. apparatus of this type, having a
cable-diim and a rope-sheave mounted on
the sanie shaft, and actuating means for op-
erating the drum and sheave either jointly
or independently, said actuating means he-
ing adapic ¢ o drive the drum and sheave
in either normal or reverse direction, and
to drive the drum in normal direction at two
different speeds. Further objects of my in-
vention will appear hereinafter.

In the accompanying drawings Figure 1
is a front view of a hoisting mechanism em-
bodying my invention, Tig. 2 is a horizon-
tal section thereof on the plane of the line
2—92 of Fig. 1, Fig. 8'is a vertical section on
the line 3—3 of Tig. 1, Fig. 4 is a vertical
section on the line 4—4 of Fig. 2, and Figs.
5 and 6 are detail front views of the drum-
cluteh control devices, partly in section on
the respective lines 5—5 and 6-—6 of Fig. 3.

In the construction illust ated, T provide
a base-frame 7 on which is mourted near onoe
end a suitable engine A having a shaft §
carrying a drive-gear 9. Said gear 9 meshos
with and drives a gear 10 which js seettred
on the hoist drive-shaft 11. Said shafi 11
extends horizontally through the front and
rear side-frames 12 and 13, being suitahly

. journaled therein, and said side-frames bo-

40

48

50

Ing mounted on opposite sides of the hase-
frame 7.in the vertical and parallel positions
shown. The dram-ghaft 14 js disposed par-
atlel with the dvive-shaft 11, and is similurly
journaled in the side-frames 12 and 13.. The
reverse-shaft 15 is journaled in the side-
frames below the drive-shaft 11 and extend-
ing parallel thevewith. . On the shaft 11, in-
termediate the side-frames, there is disposed
apinion 16 which is keyed to the shaft, and
pinions. 17 and 18 which are revolubly
mounted thercon. The pinions 17 and 18
are formed integrally with annular cluteh-
menbers 19 and. 20, respectively.  Between
said clutch-members there is mounted on the

shaft o double friction-clyteh device having

a sleeve. 21 which niay. be moved longitudi-
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nally of the shaft by means of o suitable
Iever, to therehy operatively connect one or
the other of the annular eliteh-members to
the shaft, or at an intermediate position to
leave hoth of the cluteh-members froe to re-
volve independently of the shaft. Any suit-
able clutch-mechanism of the type indieated
may be employed, and the detailed structure
thereof need not e described herein,

The pinion 16 is in constant mesh with a
-gear 22 which is mounted revolubly and slid-
ably on the shaft 14, the position of the gedy
longitudinally of the shaft being: controlled
as hereinafter explained. The Pinion 18 is
in constant mesh with a gear 28 which s of
larger diametor than the gear 92, and s
mounted on the shaft 14 so as tg he slidable
axially thereof, but is connected with ‘the

shaft by a spline or Toose key 24,50 that the .

shaft may be driven by said gear, - The
pinion 17 meshes with a gear 25 seevred on
the reverse-shatt 15, and a second pinion 26
on said shaft 15 meshes with the gear 23,
It will be seen that, by the described gear-
ing, the gear 28-and shaft 14 will be driven
in one direction when the cluteh 21 is aper-
ated  to conneet the shaft 11 and cluteli-
member 20, and that said wear 23 and dium-
shaft will be driven in the opposite or re-
verse direction when the clutel is operated
to conneet the drive-shaft 11 and cluteh-
member 19, Tt will also he seen that, as the
pinion 16 is larger than the pinion 18, and
the gear 22 is smaller than the gear 23, said
gear 22 will be driven at a greater speed
than the gear 23, Lut. always in a normal or
forward direction. o

The eable-druny 27 is mounted revolubly
on the shaft 14 between the gears 22 and 23,
there Deing collars 28 secuved to the shaft
adjacent to the ends of the drum, and lodse
thrust-washers 29 being
said collars 28 and the drum-ends, as shown
in Figs. 2 and 8, so that while the (yrun may
revolve freely upon the shaft, velative axisl
movement, of the dvupi and shaft s pre-
vented. At the ends of the drom; und
formed integrally therewith, there are an-
nular flanges 31 and 30 of which the inner
surfaces are trunco-conieal and adapted for
engageient by wooden cluteh-cones 33 and
32 earried, respeetively, hy the Qears 23
29,
shaft hetveen the collars

28 and the gears
22 and 23, normally

press said

interposed between,

gears away.
from ﬂ)p dru,, so thet the clidich-conesng?
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and 33 ave held out of engagement with the
dev flanges 30 and 31. Kor causing en-
gagement of said clutch-cones and drum-
flanges, the gears 22 and 23 sre moved to-
ward the drum by means of controlling de-

. vices disposed on the shaft 14 between the

gears and the inner ends of the bearings for
said shaft in the side-frames 12 and 13,

On the shaft adjoining said bearings, there
are secured peripherally threaded collars 36,
on which are screwed cup-shaped take-up
collars 37, the latter being secured in ad-
justed positions by means of set-screws 38.
Toose thrust- washers 89 are disposed on
the shaft adjoining said take-up collars, and
similar thrust-washers 40 are disposed on
the shaft adjoining the outer ends of the
hubs of the gears 22 and 23. Adjoining the
thrust-washers 40, collars 41-—41" arve dis-
posed slidably upon the shaft, the inner ends
of said collars being plane-surfaced and the
outer ends thereof having ratchet-like teeth
formed thereon. From said toothed collars
41—41” arms 42 extend downwardly, as

shown in Figs. 3, 5 and 6, the ends of said

arms being forked and straddling pins 43
carried by the side-frames 12 and 13, to
thereby prevent rotation of the collars, while
permifting axial movements thereof. Col-
lars 44—44’ are disposed on the shaft be-
tween the collars 41—41" and the outer
thrust-washers 39, the outer ends of said

- collars 44—44’ being plane-surfaced, and the

40

inner ends thereof being toothed to conform
with the toothed ends of the collars 41—41",
Arms 45—45’, formed integrally with the
collars 44—44’, niormally extend diagonally
upward therefrom, said arms being at oppo-
site sides of the vertical plane of the shaft
axis. The inclination of the teeth on the

~contacting ends of the paiis of collars41—44

45

50

55

60

and 41’—44’ are such that by pivotal move-
ment of the collars 44—44’ about the shaft
axis, resulting from downward movement of-
the arms 45—45", the collars 41—41" are
moved axially to press the gears 22—23 to-
ward the drum. :

A tubular rocking-shaft 46 is monnted
pivotally in the side-frames 12—13 beneath

and parallel with the drum-shaft 14; a han-

dle or control-lever 47 is secured to the rear
end of said shaft 46, and normally extends
vertically therefrom. On the intermediate
portion of said rocking - shaft 46, collars
48—18" are loosely mounted, said collars
having integral arms 49—49" which extend,
respectively, in the same vertical planes as,
and substantially parallel to, the arms
45—45’, The pairs of arms 45—49 and
4549 are connected to each other by ver-
tically extending bars 50—50" having forked
end-portions which straddle the ends of the
arms and are pivotally connected thereto.
The arms are held normally in the raised po-

1,207,256

sitions shown, by means of springs 61—61'
attached to short arms 62—627 on the col-
Jars 48—48’, and connected with the frame
as shown. Adjacent to the inner ends of the
collars 48—48’, collars 51—51" ave secured
to the shaft 46, said collars being kerfed at
one side and secured to the shaft by clamp-
ing thereon. Lugs 52—33 and are
provided on the adjoining ends of the pairs
of collars 48—31 and 4851, said Ings
overlapping axially, as shown in Fig. 3, and
the circumferential extent thereof being such
that a clearance-space of ninety degrees or
more is left between the ends of each pair.
The collars 51—D517 are so arranged upon
the shaft that when the control-lever 47 is in
its normal vertical position the lug 52 1s
adjacent to one end of the lug 53, while the
lug 52 adjoins the apposite end of the lug
537, Thus, viewing the parts as in Figs. 5
and 6, movement of the control-lever and

5 -—38"

rocking-shaft in a clockwise direction is:

communicated through the lugs 5352 to
the arm 49, resulting in a similar movement
of the arm 45 and collay 44, while the arms
49’ and 45" remain in normal position.
Similarly, movement of the control-lever
and rocking-shaft from normal position in
a counter-clockwise direction, as indieated
in Fig. 5, results in downward movement of
the arms 49 and 45, while the parts con-
trolling clutching movement of the low-
speed gear 23 remain in normal position.
Thus, by movement of the control-lever 47
in opposite directions from its normal ver-
tica]l or neutral position, the drum 27 may
be caused to be actuated by either the high-

“gpeed gear 22 or the low-speed gear 93. The

latter gear is driven in ejther normal or re-
verse direction, accordingly as the cluteh 21

i thrown to connect the pinion 18 or the

pinion 17 with the drive-shaft 11, or if
the clutch 21 is in interiediate or neutral
position the gear 23 will not he driven.

Rotation of the gear 28 is communicated
by the spline 24 to the shaft 14, and sajd
shaft is employed optionally to drive a rope-
sheave 54, as follows: The shaft is extended
forwardly from the bearing in the side-
frame 12, and has secured on the end thereof
o collar 55. A plate 56 is keyed to the shaft
intermediate the end thereof and the side-
frame, and the sheave 54 is mounted revoiu-
bly upon the shaft between said plate 56 and
the collar 55, The weh of the sheave has 2
tug 57 extending from the side thereof and
bored to receive slidably a pin 58 which is
adapted to extend into a notch in the plate
56, as shown in Fig. 3, to thereby connect
the plate and sheave so that the latter will
be driven by the shaft. The pin 58 is pressed
resrwardly by a spring 59 disposed around
s reduced portion thereof, and said reduced
portion of the pin is extended through the
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front end of the Ing 57.and provided with a
handle 60. - Said handle and the end of the
Ing have inclined engaging surfaces, such
that by twrning the handle to a position op-
posite that shown in Fig, 3, the pin_will be
pulled forwardly and thereby withdrawn
from and held out of epgagement with the
plate 56, thus releasing the sheave so that the
shaft will not drive the ‘same. ‘

A brake-band 63 extends about the flarige

31 of the drum 27, and the ends of said

- brake-hand are connected With cranks 64 on

is
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a tubular shaft 65 extending horizontally
through the lower portions of ‘the side-
frames 12 and 13. The rear end of the shaft,
projecting bevond the side-frame 13, has a
head 66 clamped thereon, and to said head is
secured a horizontally extending foot-lever
67.  Said foot-lever is provided at one end
with a counterweight 68 which is ar anged so
that the tendency thereof is to so turn the
shaft as to loosen the brake-band 63. A
brake-flange 69 is formed integrally with the
sheave 54, and a brake-band 70 ig disposed
around said flange. The ends of said brake-
band 70 are connected with cranks 71 se-

- driving

cured on a shaft 72 which extends through -

and fits revolubly within the tubular rock-
ing-shaft 46. At the front end of said shaft
72 a head 73 is clamped thereon, said head
having a horizontally extending arm T4 car-
rying a counterweight 75 of which the tend-
encey is to so totate the shaft as to loosen the
brake-band 7 6 At the rear end of the shaft
72 a head 76 is clamped thereon, and to said
head there is secured a foot-lever 77 which
mayv be depressed to tighten the sheave-
brake. )

From the foregoing the operation of the
mechanism as a whole will be apparent.
Wear of the drum-clutches and the control-
ling devices therefor may be compensated.

within reasonable limits, by adjustments of ‘

the take-up collars 37 on the collars 38.
Through the driving connections made by
the clutch 21, the low-speeql gear 23 may be
driven in cither normal or feverse direction,
thereby similarly actuating the shaft 14.
The drum 27 may be driven at low speed in
cither normal or reverse direction, through
the clutch-conneetion established by the cone
23 and flange 81, when the gear 23 is moved
toward the drum by the described control-
Iing means therefor. The sheave 54 may
also-be driven at low speed in either normal
or reverse direction, or, by furning the ban-
dle 60 to withdraw the connecting-pin 58
from the plate 56, said sheave may be freed,
s0 as to idle upon the shaft. As the driving
cannection of the high-speed gear 22 i not
made _threngh the clutch 21, said gear 92
may drive the drum at high speed, and the
sheave 54 simultaneously be driven in cither
normal or reverse direction, the actuation

& thereof heing controlled by the clutch 21.

8

The separate brakes for the drumand sheave
enable the stopping thereof to be controlled
either independently or jointly, according to
the driving connections established by the
clutch mechanism. ‘ \

Now, having deseribed my invention, what

I claim and desire to secure by Letters Pat-

ent is:

L. In a hoisting apparatus,
shaft. a rotary drum loose on
driving members located at
of the drum
engaging the same to rotate the said druny,
one of the driving menihers being slidably

a rotary drum
the said shaft,
opposite sides

-interlocked with the drum shaft. a power:

shaft, a gear fixed to the power shaft-ang
meshing with the other driving member for
rotating. the same in a forward divection;
and direct and
means for connecting the slidably - inter-
locked driving member with the power shaft
for rotating the same in cither direction,
2. In a hoisting apparatus, a rotary: deam
shaft, a rotary
members located at opposite sidos

and provided witlr means for.

indirect gearing haying -

0
78
80

85

drum loose on the said shaft,

20

of the drum and provided with means for

engaging the same to rotate the said dyum,
one of the driving members being slidably
interlocked with
shaft, a gear fixed to the power shaft and
meshing with the other driving member for
rotating the same in a forward direction.
and ‘
means for connecting the slidably inter-
locked driving member with the power shaft
for rotating the same in either direction,
said means comprising a clutch operating
between the said direct and indirect gearing
for clutching either of the same to the power
shaft. S

3. In a hoisting apparatus, a drum-shaft,
a frame in which said shaft is journaled, a
drum mounted revolubly on the shaft and
provided with clutch-members at the onds
thereof, driving members mounteil on. the
shaft adjoining the ends of the drum. meang
for engaging said dri ving members with the
drum  clutch-members alternatively, means
for connecting onc of said driving members
with the shaft to actnate the latter. cliteh.
controlled means for actunting the Iatter
driving member in either normal or reverse
direction, and means for actuating the other
driving member continuously in a normal
direction at a speed different from that of
the reversible driving member,

4. In a hoisting apparatus, a frame, o
shaft. revolubly mounted therein, a drum
revolubly monnted on said shaft, a sheave
revolubly mounted on said shaft, releasable
means for effecting a driving connection he-
tween the shaft and sheave, a dpi ving mem-
ber mounted revolubly upon the shaft ad-
joining one end of the drum, a driving mem-
ber mounted non-rotatively tpon the shaft

the drum shaft, a2 power

direct and indirect gearing hayving:

95

100

105

110

115

120

125

i3¢



10

16

20

25

30

2

adjoining the other end of the drum, means
for clutch-connecting said driving mewbers
with the drumn ahcrn(mveh, means for ac-
tuating the first driving member continu-
ously ‘in a normal duwhon, cluteh-con-
troﬂe(l means for actuating the second driv-
ing member in either nomml or reverse di-
rection at a speed different from that of the
first driving member, and sepavate braking
moam for tlm drum and sheave.

In a hoisting apparatus, a frame. a
shdﬁ journaled therom a drum mounted
revolubly on the shaft and having clutch-
flanges at the ends thereof, means for pre-
\'ontmo longitudinal moventent of the drum
'olatlw]v t() the shaft, revoluble driving
membm slidably mounted on the shaft Ad—

joining the ends of the dvum and having

clutch-cones adapted for engaging the cluteh-
flanges thereon, means for utnatm(v one of
said driving members at a gre 1161 speed
than the other, means norm(dh pressing said
driving members away from the drum, and
controlling means for pressing said members
alternafiv 01_3 toward the drum to operatively
engage the respective clutch-cones and
cluteh-flanges; said controlling means com-
1)11\1110F a rocking-shaft, mombo" actuated
respectively by movement of said rocking-
shaft in opposite directions from a normal

1,307,854

position, a pair of collars disposed on the
shaft adjoining cach driving member, each
pair of collars having adgomm axially in-
chined faces, means for prev enting rotation
of one collar of each palr, and means con-
necting the other collars to the respective
rocking-shaft-nctuated members,

6. Tn a hoisting apparatus, a rotary dram
shaft, a rotary dmm loose on the said shaft,
driving members located at opposite sides
of the drum and provided with means for
engaging -the same to votate the saad deam,
one of the dn\‘mo members being shdably
interlocked with the dvmm shaft, a ]m\\ or
shaft, a gear fixed to the power shatt and
meshing with the other driving momhm for
rotating the sume in a forw ard direction. a
pair of gears loosely mounted on the powey
shaft, one of the gears meshing divectly with
the slidably interlocked drivi ing mewber, an
intermediate shaft, gears on The interne-
diate shaft for connecting the other of the
said pair of gears with the s shdably inter-
locked (11;\'1119, member. and a cluteh monnt-
et on the power shaft and oper almw he-
tween the said pair of gears for clufc hmn‘
either of the same to the power thH where-
by the slidably interlocked driving member
may be rotated in either (lncdmn
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