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-UNITED STATES

1,732,232

PATENT OFFICE

WILLIAM E, HOWLETT, OF MOLINE, ILLINOIS, ASSIGNOR TO HOWLETT CONSTRUCTION
COMPANY, OF MOLINE, ILLINOIS, A CORPORATION OF ILLINOIS

AUTOMATIC HOIST

Application filed May 5,

This invention relates to an automatic
hoist. It is particularly applicable to rail-
way coaling station hoists but it may be also
applied to hoists used for other purposes.

Automatic coaling hoists usually include
an engine or electric motor driven hoisting
drum over which passes a cable connected
at one end to a hoisting bucket and the other
end to a counterweight. When an electric
motor is used switch devices are provided
for reversing it to reverse the direction of
rotation of the drum to raise the bucket up
and down in the hoisting tower, and a brake
is employed for stopping the hoisting appa-
ratus at the time the reversal takes place. It
will be evident that, with the hoisting drum
Iocated above the bucket and with the cable
passing from the bucket over the drum to
the counterweight without being wound about
the drum, if the bucket is grounded or if its
weight is relieved from the cable in any other
manner, the cable will be slackened and its
grip or traction on the drum will be destroyed
o0 that the hoisting drum will spin relative to
it. This soon wears out the cable and is such
an undesirable condition that it has been con-
sidered impractical to locate the hoisting ap-
paratus above the hoisting bucket where a
slackening of the cable will result in the spin-
ning of the dvum relative to it. Instead, the
holsting apparatus has been mounted off at
one side and below the top of the hoisting
tower and the hoisting cable has first been
passed over pulleys and then down to the
drum of the hoisting apparatus as illustrated,
for example, in Fig. b of my prior Patent
1,592,602, duly 13, 1926. This not only re-
quires a longer cable and more parts, but it
also introduces move friction in the apparatus
and makes necessary the building of an addi-
tien to the hoisting tower to house the hoist-
ing apparatus.

The present invention is directed to the
provision of an improved automatic hoist in
which the hoisting apparatus may be mounted
in the top of the tower above the hoisting
bucket and slackening of the cable prevented
when the weight of the bucket is temporarily
relieved from the cable.

1927. Serial No. 188,885,

The general object of the invention is to
provide an improved automatic hoist.

A more particular object is to provide an
improved automatic coal hoist in which the
hoisting apparatus is located in the hoisting
tower above the hoisting bucket.

A still further object is to provide, in a
hoisting apparatus of the kind described,
means for automaticaily preventing the hoist-
ing cable from being slackened when the
weight on one end of the cable is relieved.

Another object is to provide a means for
automatically applying additional force to
cause the descent of a hoisting bucket when
the same is obstructed during its descent.

Other objects and advantages of the inven-
tion will hereinafter appear.

An embodiment of the invention is shown
in the accompanying drawings in which :

Figure 1 is a side elevation and section of
the automatic hoist showing the hoisting
bucket in lowered position ;

Fig. 2is a similar side elevation of a portion
of the hoist showing the hoisting bucket in
the position it occupies when it is opening
the door that permits coal to flow into the
bucket;

Fig. 8 is a side elevation showing the posi-
tion of the parts when the bucket is being
dumped at the top of the hoisting tower;

Fig. 4 is a side elevation of the hoisting
bucket taken at right angles to Fig. 2.

The hoisting bucket and the electrical hoist-
ing apparatus employed in the present inven-
tion are of the type disclosed in my prior
Patent No. 1,592,602, July 13, 1926, and they
will be described only briefly in this appli-
cation, reference being made to said patent
and to the improvement thereon shown in
Patent No. 1,622,589, March 29, 1927.

The hoisting bucket 10 comprises a rectan-
gular receptacle which is lowered to, and
raised from, an opening 11 in the bin 12 in the
hoisting tower 13. The opening 11 through

which material passes into the bucket when °

the bucket is lowered is closed by a door 14
normally urged to closed position by weights
which are not shown herein but are fully de-
scribed in the above mentioned prior patents.
This door is opened during the descent of
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the bucket 10 by the bucket itself whose bot-
tom edge 15 strikes projections 16 on the
door and carries the door downwardly. The
bucket is stopped by the hoist in a proper
lowered position for loading which is short
of the bottom 17 of the tower, it not being
desirable to ground the bucket during the
operation of the hoist, as this would tend
to slacken the cable. 7
The automatic hoisting appamtus in-
cludes a drum 20 rotated by an electric mo-
tor 21 and stopped by a brake 22. When the
hoistirig bucket reaches either the bottom -or
the top of its path of movement, the electric
metor is automatically réversed and the
brake 22 applied, the control of these pfuto
being by switching devices well known in
the art. The brake 22 is set to stop the bucket
at the proper point and a proper time inter-
val is provided in theé reversal of the motor
to permit the hoisting bucket to be loaded at
the bottom of the tower and to be dumped
at the top of the tower before its divection
is. reversed. The hoisting apparatus is
mounted on & platforin 23 located at the top
of the tower 13 and directly above the hoist-
ing bucket 10 so that the hoisting apparatus
is housed within the tower and in a position

where its hoisting efforts may be appiied

dirvectly to the bucket.

A lhoisting cable 24, prelexably having
several strands as shown in Tig. 1, passes
over the drum 20. One end of the cable is
connected to a counterweight 25 which as-
sists in raising the buclket and keeps the
cable tightly in engagément with the drum
to prevent shppmW or, to use the term em-
ployed by engineers, to provide “tLactlon

It will be evident by reference to Fig.
that if either the bucket 10 or the counter-
weight 25 is grounded or its weight other-
wise relieved from the cable 24 , the s cable will
be slackened and since the cqblﬂ merely
passes over the dium without 13assinw around
1t, it will Jikewise be.clear that if the cable is
sla wekened there will be a tendency for the
drum to spin relative to it.. This not only
wears out the cable rapidly but it relieves a
load from the hoisting apparatus and. per-
mits it to spin rapldly and to operate in'a
jerky and undesirable manner, Ordinarily,
the counterweight 25 is free of obstructions
and has plenty of rcom within which to
operate so that it is never grounded or its
weight otherwise talken from the cable but
the Wewht of the bucket 10 may be taken
from the cable under several circumstances.
For example, it may be that, owing to lack
of lubrication or because of some obstruc-
tion, the door 14 will not descend easily and,
when the bucket strikes the projections L6
its descent is arrested to such an extent that
substantially the entire weight of the bucket,
which is then empty, is talen by the door.
It may also happen that the brake 22 will

1,782,232

fail to stop the bucket in its proper iowered
position with the result that the bucket will
ground on the bottom 17 of the tower which
also relieves the weight of the bucket from
the cable. Another condition which tends to
relieve the weight of the bhcxe‘g {rom the
cable is that illustrated in Fig. 8 where the
bucket is shown being dunlped mhlb dump-
Ing action oceurs at the top of the tower
where the trupnions 26 on the hoisting
bucket engage in guideways 27 and the up-
ward pull of the hoisting cable turns the
bucket to the dumping posmon of Fig. 3.
this position the most of the we 1011t of the
bucket is carried by the guideways 27 and
there would be a tendency to slacken the
"u)lc and permit the drum to spin.

As previously stated, these difficulties have
been considered so insurmountable i that the
nlommno of the hoisting apparatus dir
iy above  the bucket with the cable pass
over the drum as illustrated in Fig. 1, has
been considered impractical. uomwuhons
of this type which have been atbempted have
been abandoned and the art has almost uni-
versally employed Lonub*uctwﬂs of the type
illustrated n Fig. 5 of my prior Patent No.
1,592,602. The pxesent Invention, however,
hus made possible the swccess of a hoist in
which the hoisting apparatus-is m oumed di-
1cctxy above the bucket »Vl"h the cable from
the hoisting bucket passing div ecdy over the
drum to a counterwelohu

Tastead of connécting the hoisting cable 24
directly to the buckct 10 it is connected to a
weight 30 which is termed a compensating
Welg,ht This weight may be of any suitable
type the preferr ed construction bemo a long
weight of rectangular cross-section as illus
trated in Figs. 1 ‘and 4. The weight is pro-
vided with openings 81 in Wlucu are 100%,‘/
mounted rods 32 carried by the rigid bail 85
pivoted to the hoisting bucket 10 on the studs
34. The rods 82 have nuts threaded on their
ends and washers 35 bear against these nuts
to form stops for springs 36 which are in-
terposed between the stops and the top sur-
face of the weight 30.

Assume that the bucket 10 is arrested dur-
ing its descent by the door 14 or by some
other obstruction’ such tlm the weight of
the hucket is relieved from the cable to a
m[f' cient extent to ordinarily cause the cable

slacken. 'With the present invention the
cablc does not slacken because even though
the weight of the bucket is taken by the door
or some other obstruction, the weight 80 main-
tains a substantial tension on the cable whi ich
is amply sufficient to maintain good traction.
‘When the bucket 10 stops the Wetht 30 moves
downwardly on the rods 82 as illustrated in
Fig. 2. If the bucket 10 is held up only mo-
mentﬂmly 1t may again start downwnrd be-
fore the weight 30 reaches the end of its
travel, but, if the bucket is not released im-
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mediately, the weight 30 will move down till
it strikes the top of the rigid baii 33, This
delivers a sharp blow on the bail, which,
under all ordinary circumstances, will loosen
the bucket and start it on its travel down-
ward. During this time the weight 30 has
maintained tension on the cable 24, the action
being in the nature of a continuous one, that
is, the weight 80 strilzes the bail 33 a sudden
blow which drives the bucket on downward-
ly and permits the weight 30 to continue keep-
ing the cable under tension. When the bucket
is loosened and when it drops the weight is
not again applied to the cable with the sudden
jerk but the stop washers 85 strike the springs
36 which cushion the weight of the bucket as
it is again applied to the cable.

The weight 30 thus not only serves to keep
the cable under tension in the event the
bucket is arrested during its descent but it also

acts to apply additional force to cause the
bucket to continue its descent. It is useful
in dislodging the bucket in the event it be-
comes stuck.

Another condition under which the weight
acts is in connection with the stopping of the
bucket at the bottom of its travel. The brake
22 acts to stop the hoisting apparatus to stop
the bucket in loading position which is short
of the bottom 17 of the tower. The distance
of travel of the hoisting apparatus through
which the brake must operate is relatively
smdll so that if the brake should become worn

r should slip for any reason it is quite pos-
sible for the bucket to move on down farther
and ground on the bottom of the tower which
would ordinarily slacken the cable. If the

Jbrake slips slightly when the present inven-

tion is employed the cable is not slackened im-
mediately because the weight 30 maintains its
tension. If the bucket moves on down to the
bottom of the tower, there is still a further
period of time durmg which the hoist may
reverse, that is, the period it takes the weight
30 to move downward into contact with the
bail 83. This time is ordinarily sufficient to
permit the hoist to reverse and hence the
cable is not slackened because of the ground-
ing of the bucket. Viewed from the stand-
Domt of the permissible travel of the hoisting
m)pzuuwas during which the brake may op-

rate, it will be clear that the invention pro-
vidos a greater range of distance of travel of
the hoisting apparatus during which the
brake 22 may operate without slackenit ng the
eable and this is secured without equmno
any increased clearance for the bucket at the
hottem of the tower.

Another condition under which the inven-
tion operates to maintain tension on the cable
is that illustrated in Fig. 3 where the bucket
is shown being dumped When the bucket is

raised to the top of the tower the trunnions
96 engage the guide 27 and the bail 38 moves
» bottom of the bucket upwardly until the

3

bucket is turned to the Fig. 3 position where
the most of its weight is borne by the guides
97. Under these conditions there vrould ordi-

narily be a tendency for the cable 24 to slacken
but such slackening is prevented by the
weight 80 which maintains the cable under
tension. IHere again the weight 30 becomes
active to dislodge the bucket in the event it
should stick in the guideways 27 for any
reason. As the hoist reverses the weight 80
descends and hits the bail 33 a blow to drive
the bucket downwardly in the event the
bucket has not already moved.

I desired, the same construction can be em-
ployed in connection with the counterweights
25 but ordinarily this is not necessary ‘and
such construction has not been illastrated in
the present drawings.

Tt is to be understood that the structure
shown is for purposes of illustration only
and that variations may be made in it with-
out departing from the spirit and scope of
the invention as defined by the appended
claims.

I claim:

1. An automatic traction hoist having a
hoisting drum, a cable passing over but Tot
around said drum, a bucket on one end of the
cable and a weight on the other to maintain
the cable under tension to maintain it in
tractive relation to the drum, and a compen-
sating weight connected to the cable so that
when the Wewht of the bucket on the cable
18 tempomrily lessened the weight acts auto-
matically to maintain the cable under ten-
S101L.

2. An automatic traction hoist having a
holStan‘ drum, a cable passing over but Tot
around the drum, a bucket on one end and a
weight on the other end of the cable to main.
tain it under tension to maintain it in tractive
relation to the drum, a compensating weight

¢ Onnecwd to the cable on the bucket SJde there—

of and slidable connections between the com-
pensating weight and the bucket to permit
the weight to move downwardly to maintain
tension on the cable when the descent of the
bucket is arrested. .

3. An automatic traction hoist having a
llOlstlno drum, a cable passing over said drum
a llolstmo bucket on one end and a weight on
the other end of the cable to maintain it “under
tension to maintain it in tractive relation to
the drum, means for causing the bucket to
be dumped when it reaches a Taised position,
at which position the weight of the bucket is
relieved from the cable, and means for main-
taining the cable under tension when the
weight of the bucket is relieved from the cable
during the dumping operation.

4. An automatic traction hoist having a
hoisting bucket, a hoisting apparatus includ-
ing a hmstmg drum mounted above the path
of the bucket, a cable connected to a counter-
weight and passing over but not around the
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drum and connected at its other end through
a compensating weight to the bucket whereby
the cable i1s maintained under tension ovér
said drum to maintain it in tractive engage-
ment with said drum, and slidable connections
between the bucket and the compensating
weight permitting the weight to move down
relative to the bucket to maintain the cable
under tension when the weight of the bucket
is relieved from the cable.

An automatic hoist having a hoisting
bucket a rigid bail pivoted thereto rods ex-
tendmo upwardly from said bail, a weight
shdably mounted on said rods, and a hoist-
ing apparatus having a cable connected to
sald weight.

6. An automatic hoist having a hoisting
bucket, a rigid bail pivoted thereto, rods pro-
1ect1n0 upwardly from said bail and having
stops on their ends, a weight slidahly mount-
ed on sald rods, springs posmoned between
the stops on the ends of the rods and said
weight, and a hoisting apparatus having a
cable connected to said weight.

7. An automatic hoist having a hoisting
drum, a bucket, a cable connected to said
bucket and operated by said drum for rais-
ing and lowering said bucket, and means for
automatmally applylntr additional force to
said bucket to cause descent thereof when
the normal descent of the bucket is obstructed.

8. An auntomatic traction hoist having a
hoisting drum, a cable passing over but not
around said drum, a bucket connected to one
end of the cable, a weight connected to the
other end of the cable, the tractive effort of
said cable being dependent upon the cable
being maintained under tension, and means
for automatically applying additional force
to cause descent of said bucket when the nor-
mal descent thereof is obstructed, said means
also acting to maintain the cable under ten-
sion when the weight of the bucket thereon is
relieved.

9. An automatic hoist having a hoisting
bucket, means for raising and lowerlng said
bueket and a weight automatlcaﬂy brought
into action by said raising and lowe11n<r
means for striking said bucket to force the
same downwardly when the bucket is ob-
structed in its normal downward movement.

10. The combination in an automatic hoist
of a hoisting bucket, means for raising and
lowering said bucket including a ecable, a
weight connected to the cable, and slidable
connections between the weight and the
bucket such that when the bucket is arrested
during its descent the weight will move down-
wardly to strike it.

In testimony whereof, I have subscribed my

name.
WILLIAM E. HOWLETT.



