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UNITED STATES

1,890,539

PATENT OFFICE

HABOLb E. HALLENBECK, OF HUDSON, NEW YOBRK, ASSIGNOR TO GIFFORD-WQOD
COMPANY, OF HUDSON, NEW YORK, A CORPORATION CF NEW YORK

ELECTRICAL CONTROL MEANS’ FOR TROLLEY BUCKETS

'Application filled October 9, 1930. Serial No. 487,628.

This invention relates to electrical con-
trol means for traversing hoists, especially,
though not exclusively, for trolley buckets
of the type actuated by two lines driven by

5 separate motors. An object of the invention
is to provide a hoist-line-operated control
means for effecting automatically immediate
return or elevation of the bucket after dump-
ing its load, and also means associated with
the first-named means for cutting off the
power to the hoist motor in the event of an
overload on the hoist line.
_ This application is in part 4 continuation
of my application Ser. No. 420,483 filed Jan-
3 uary 18, 1930, which disclosed everything
herein save the overload switch and the actu-
ating means therefor. ‘
Referring to the accompanying drawings
showing the preferred embodiment of the
23.invention, : 3

Fig. 1 is an elevation, with the parts in
section, of a trolley bucket installation with
which the improvement is used ;

Fig. 2 is a plan view, on a larger scale, of

5 the dual control means shown with a sheave

" about which the hoist line is adapted to be
trained; - : '

" Fig. 3 is a longitudinal section through
the device of Fig. 2;

Fig. 4 is a side elevation of the device
of Fig. 2; and

Fig. 5 is a cross-section of the same.

This application is a companion case to
another filed October 27, 1930, Serial No.
491,534 ; and' the improvement ‘herein spe-
cifically claimed is also shown and broad]l
claimed in the aforesaid application, whick
is theréfore the generic case. The wiring dia-
grams and electrical apparatus by which the
device of the present nvention effects auto-
matic return of the bucket and stopping of

the hoist motor in case of an overload on the
hoist line are fully shown and described in
the generic case and hence are omitted here.
The present application is intended to cover
the mechanical construction of the control
device per se and also the combination of
such a device with a hoist line and sheave, and
__ other combinations as bereinafter set forth
£3 in the claims. In my pending application,
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Ser. No. 420,482, filed January 13, 1930, I
have described and claimed a specifically dif-
fererit construction for returning a bucket.
after dumping its load, which may also be
used with the wiring arrangement of the 66
generic case. - ,

Referring particularly to the drawings,
and first to Fig. 1, there is shown 2 dump-
ing bucket 10 (preferably of the construc-
tion disclosed in the Bennett Patent No. 80
1,741,123), a trolley 11 from which the bucket
is suspended by a hoist line 12, 2 hoist drum
13 driven by an electric motor 13%, equipped
with the usual solenoid brake 13, & counter-
weight 14, and a counterweight line 15 con- 5
nected to the drum 18 but wrapped around
said drum in = direction opposite to that
in which hoist line 12 is wrapped, so that the
counterweight counteracts the tendency of.
the bucket to rotate the drum. 7

The trolley 11 is suspended from and
travels along a monorail 16 serving as a track
for rollers 17 by which the troﬁey is sus-
pended. The traversing movement of the
trolley, and hence of the bucket, is effected 75
by means of an independently operated trav-
erse line 18, the opposite ends of which are
secured to the ends of the trolley 11. The
traverse line 18 is led around two grooved
drums, one of which is driven by an electric 80
motor, as fully disclosed in the pending 2p-
plication of H. V. Harding, Serial No. 194,-
842 filed May 27, 1927 and assigned to the
assignee of this application, Tension on the
traverse rope is maintained by means of a 86
counterweight 19 connected with a siidable
carriage 20, as more fully disclosed in the
H. V. Harding Patent No. 1,631,030.

One end of the hoist line 12 is secured to
the hoist drum 13 and the other end is dead-
ended to a fixed member, which may be on
the underside of the monorail, as indicated
at 21. It will therefore be clear that when
the drum 18 winds up the rope 12, the bucket
10 will be elevated until it reaches the trolley 95
and when the hoist drum pays out the line
12, the trolley bucket will be lowered. en
the traverse rope 18 is moved in one direction
or the other, the trolley is correspondingly
moved, carrying with it the bucket. Af such 100

90
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times, the hoist line 12 moves around the
sheaves 22 on the trolley and the sheave 23
on the bail of the bucket, or, in other words,

_the bucket travels along the hoist line. The

bucket preferably is prevented from swing-
ing relative to the trolley by means of a
stabilizer 24, such as is described and c'aimed
in the W. H. Towne application, Serial No.
146,890, November 8, 1926 and assigned to
the assignee of this application. It will be
clear that by a proper manipulation of the
hoist and traverse lines, the bucket may be
elevated and lowered and moved back and

_ forth along the monorail in any manner- de-

15

m% bins 25 which may hold
- rial,

20

25

sired. :
The bucket is intended to be;used for fiil-
building mate-
such as sand or gravel or various kinds

of coal, the bucket dumping its load auto-
matically through the bottom as it reaches
the top of the pile. In order to fill the bucket,
it is lowered along tracks or guides 26 which
lead to a pit 27 beneath a :
(not shown), such pit bein referably of the
construction shown in the %Vp H. Towne Pat-
ent No. 1,720,704. The flow of material from
the pit into the bucket is preferably con-

- trolled by means of a gate of the type shown
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in the patent of C. M. Root, No. 1,808,972,
also assigned to the assignee of this applica-
tion. '
The apparatus so far described forms no
part of the present invention, except as cer-
tain elements form new and patentable com-
binations with the device best shown in Figs.
2 to 5 inclusive and hereinafter described.
Referring again to Fig. 1, it is seen that
at one end of the monorail the hoist line 12
passes around a sheave 28, which is held in
a substantially horizontal position by the
tension on the hoist line. This sheave and
the associated parts are best shown in Figs.
2 to 5 inclusive, to which reference should
now be made. The sheave 28 is mounted on
an axle 29 secured to a pair of cheek plates
30 having parallel extensions 831. The plates

- 30 provide the main body of a sheave frame.
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. particularly described
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Secured to one of the cheek plate extensions
are two switches 32 which are of a standard
construction, and hence need no description
other than the statement that each is provided
with a button 33 on a plunger adapted to be
depressed to close the switch at certain times,
as will be described. The limit switches are
automatically opened as soon as pressure on
the buttons 33 is released, thereby controlling
the circuit of the hoist motor in the manner
in the generic case.
Secured between the cheek plate extensions
31 is a U-shaped block 34 providing a hous-
ing for a coil spring 85 which is located be-

" tween the extensions 81. One end of the coil

spring 35 abuts against the U-shaped block 84
and the other end presses against a spring fol-
lower 36 which is slidable relative to the cheek

shown in Fig. 3, and has

railroad siding
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plates and is mounted on a rod 37 assing
axially through the coil spring 35. The rod
87 is threaded on its opposite ends, as is

adjusting nuts 38,
39 at said ends. A cross bar 40 is also mount.

ed on the rod 87, but outside the sheave frame,

and a hollow adjusting nut 41 is provided for
adjusting the tension of the spring 35. As
shown in Fig. 3, the hollow nut 41 is screw-
threaded in the U-shaped block 34 and has
a washer engaging the spring 35 and a hexag-
onal head permitting turning by means of a
wrench. (ggviously, turning nut 41 in one
direction will increase the tension of spring
85 and turning it in the other direction will
diminish the tension.

Carried by the ends of the cross bar 40 are
two bolts 42 on which coil springs 43 are
mounted. Spring abutiments or washers 44

-are provided at the ends of bolts 42 and are

held by bolt heads 45. The bolts 42 pass
through apertures in the cross bar 40 and ad-

.justing nuts 46 engage said apertures bﬁi their

screw threads, both adjusting nuts 46 aving
washers for compressing or loosening the
springs 43, as will be understood.

Mounted on the ends of bolts 42 is another
cross bar 47, to which an eye-bolt 48 is at-
tached. The eye-bolt 48 provides a con-
venient means by which the entire structure
may be pivotally mounted at one end of the
monorail. Mounted on the cross bar 47 is &
load-responsive, safety or overload switch 49
exactly like the switches 82 and having an op-
erating plunger 50. An arm 51 having g
right-angled end 52 is secured to the cross %ar
40 in such a way as to effect inward move-
ment of the plunger 50 when the cross bars
47 and 40 move apart a certain distance.
The spring follower 36 has right angle arm
extensions 53 like the extension 52 for operat-
ing the plungers of limit switches 32, the
arrangement being such that as the weight on
the cable, acting through the sheave, pulls
the cheek plate extensions to the right, as
viewed in Fig. 2, the left-hand switch 32 will
be closed by contact with the adjacent arm
53; and when the tension on the sheave is
relieved, the cheek plate extensions 31 are
moved to the left, as viewed in Fig. 2, thus
causing the other switch )
will be understood that the eye-bolt 48 is an-
chored, that is, is immovable longitudinally
of the monorail, although it may swing
freely, as the hoist line sags and tightens.

From the above it will be clear that the
hoist line is always under considerable ten-
sion due'to its weight and particularly to the
weight of.the bucket, whether loaded: or
empty. This tension on the hoist line exerts

a pull on sheave 28, & pull which is trans.

mitted through the cheek plates 31, block 34,
spring 35, cross bar 40 and bolts 42 to the
eye-bolt 48, which is anchored against move.-

ment. The minimum normal tension on the

© ey

8

8!

o(

85

10

1o,

11(

32 to be closed. It
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hoist line exists when the bucket is empty;

- and the tension of spring 35 is such that it is

10
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‘compressed to the maximum extent permitted

when this “minimum normal tension” is pres-
ent. At such times the follower 36 will press
one arm 53 against the left switch 32 of Figs.
2, 3 and 4 to close a circuit permitting descent
of the bucket. But as soon as the “minimum
normal tension” is decreased, as when the
bucket has discharged its load and is partly

supported on top of the pile of material in

a bin, the spring 35 will expand, and the parts
will assume the relative positions shown in
Figs. 2, 8 and 4, the righthand switch 32 then
closing a circuit to permit ascent of the

bucket. This circuit and the one controlling

descent of the bucket are fully shown, de-
scribed and claimed in the generic case and
hence are omitted here.

The above description will make the op-
eration clear; but the invention is not limited
for use with the spring 35 fully compressed
when the “minimum normal tension” is pres-

‘ent. Indeed, it has been found that better
5 operation results from makin

the device
more sensitive to a lessening of the load on
the hoist line, and in ordinary practice,
spring 35 is so adjusted that automatic re-
turn of the bucket starts when about half of
the load has been discharged from the bucket.
As the bucket rises, the remainder of the load

- is -deposited and the bucket continues its

e
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ascent to the trolley. It is feasible to adjust
spring 35 so that the bucket will be returned
upon discharge of a small fraction of a full

load. Obviously as the sensitivity of the

adjustment is increased, the amount of im-
pact of the bucket against the pile of ma-

terial is decreased, and there is less tendency -

of the bucket to tip or tilt, effecting a
smoother action when the bucket is hoisted
and eliminating fouling of the hoist line
(with consequent dangerous overloading of
said line).

To effect shutting off of the hoisting power
in case a sudden and dangerous load is im-
posed on the hoist line, whatever the cause
may be, overload switch 49 is provided. This
overload switch is never closed by ordinary
tension on the hoist line, not even when the
bucket is fully loaded ; the two heavy springs

43 being compressed by cross bar 40 only in

the presence of an excessive load on the hoist
line. Then the arm 52 is moved to close
switch 49, and the hoist motor 132 is imme-
diately stopped by the usual solenoid brake
13®. The switch 49 is inactive at all other
times.

When the invention is employed with a
fully automatic trolley bucket, the bucket
starts from the pit with a load, is hoisted to
the monorail and stops, moves horizontally
below the monora’l to the pre-selected posi-
tion, stops its traverse, and lowers. Then
the bucket: return device functions, stopping

3

the bucket as it reaches the pile, and starting
it up again; and when it reaches the mono-
rail, hoisting is stopped, traversing begins,
and continues until a point over the pit is

reached ; the bucket then stops traversing, and

the action of switches 32 being temporarily
suspended, the bucket then descends into the
pit, is loaded, and starts the cycle all over
again. The cycle is repeated as long as de-
sired, without any attention whatever from
the operator, other than an occasional glance
to see that the apparatus is working properly.

When the invention is employed 1n an in-
stallation empleying push-button control as
disclosed in the generic case, all operations
(except the automatic stopping and return-
ing of the bucket by the return device) are
effected one at a time by depressing a series
of push buttons. :

From the foregoing, it will be clear that
the apparatus of the present invention acts
as a safety device as well as a bucket-return
device. For instance, suppose the bucket
should be lowered into contact with the top
of a bin wall, or some other obstruction, the
result would be a sufficient lessening in the
tension of the hoist line to cause stopping of
the down motion of the bucket, and starting
of the hoisting. If the obstruction is en-
countered aga'n, the bucket will rise again,
without damage to anything, and this may
continue until the operator notices that some-
thing is wrong and either makes the neces-
sary adjustment of the control apparatus or
removes the obstruction.

. As the control device is designed for use
with buckets of different sizes and weights,
the springs 35 and 43 are made adjustable by
means of the nuts 41 and 46 respectively.
When the control device is used with a heavy
bucket, all such springs will be compressed by
the adjusting nuts. The drawings show the
springs adjusted for a relatively light bucket.

Obviously, the present invention is not re-
stricted to the particular embodiment thereof
herein shown and described. Moreover, it is
not indispensable that all the features of the
invention be used conjointly, since they may
be employed advantageously in various com-
binations and sub-combinaticns.

What I claim is:—

1. A control device for motor-driven trol-
ley buckets comprising, in combination, a
sheave; a pair of cheek plates forming a
frame in which .the sheave rotates; a coil
spring in the frame abutting one end thereof ;
a spring follower abutting the other end of
said spring; a rod connected to the spring
follower and passing through the coil spring;

“a cross bar centrally connected to the rod; a

pair of bolts passing through the ends of the
cross bar; springs on the bolts interposed be-

g0
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tween said cross bar and the heads of the

bolts; another cross bar connected to the up--

posite ends of the bolts; means secured to the



4

o«

10

S0

‘when the two springs

second cross bar for attaching the device to a
fixed support; a pair of switches on said
frame so arranged as to be closed alternatel
as the frame reciprocates relative to the fol-
lower; an overload switch on said second-
named cross bar; and means carried by the
first-named cross bar to.contact with said
overload switch to open it when the two
springs on said bolts are sufficiently com-
pressed by movement of said second cross bar
responsive to movement of the sheave and its
frame. . '
2. A control device for motor-driven trol-
ley buckets comprising, in combination, a
sheave; a frame in which the sheave rotates;
a coil spring in the frame abutting one end
thereof; a spring follower abutting the other
end of said spring; a rod connected to the
spring follower and passing through the coil
spring; a cross bar centrally connected to
the rod; a pair of bolts passing through the
ends of the cross bar; springs on the bolts
interposed between said cross bar and the
heads of the bolts; another cross bar connect-
ed to the opposite ends of the bolts; means
secured to the second cross bar for attach-
ing the device to a fixed support; an over-
load switch on said second named cross bar;
and means carried by the first named cross
bar to contact with said switch to open it
on said .bolts are suffi-
ciently compressed by movement of said sec-
ond cross bar responsive to movement of the
sheave and its frame.
8. A control device for motor-driven trol-
ley buckets comprising, in combination, a
sheave; a pair of cheek plates forming a

. frame in which the sheave rotates; a coil

40

43

. tween said cross bar and the hea

]

spring in the frame abutting one end there-
of;; a spring follower abutting the other end
of said spring; a rod connected to the spring
follower and passing through the coil spring;

-8 cross bar centrally connected to the rod; a
pair of bolts passing through the ends of the

be-
of the
bolts; another cross bar connected to the op-
posite ends of the bolts; means secured to the
second cross bar for attaching the device to
a fixed support; a pair of switches carried by
said frame to control the bucket and operated
upon relative movement of said follower and
frame; and a third switch which opens only
when the first cross bar compresses the two
springs; the arrangement being such that a

cross bar; springs on the bolts inte

very heavy stress on the sheave is necessary to

compress all three springs and open said third
switch. : .

4. A unitary control device for motor-
driven trolley buckets comprising, in combi-

nation, a sheave; a body on which the sheave
is mounted; a switch on the body and con-
nected in the motor circuit; means connected
‘with the sheave to actuate said switch; and an

overload switch carried by said body and so

‘carrier suspende

- said means having a

1,890,539

connected with said sheave.as to be opened

only when a heavy overload is imposed on

the sheave. :

5. Bucket controlling apparatus for elec-
tric motor-operated hoists
combination, a frame; a grooved sheave re-
volvable in the frame; means for suspending
the frame; a compression spring in the frame
co-operating with said suspending means for
carrying the load on the sheave ; the frame be-
ing movable relative to said suspending
means when the spring yields under heavy
loads; and a pair of switches mounted on the
frame; said suspending means having pro-
jecting parts for engagement with the actu-
ating elements of the respective switches,
thereby to open one circuit and to close the
other circuit each time the frame moves in
one direction relative to its suspending means.

6. Bucket controlling apparatus for elec-
tric. motor-operated hoists comprising, in
combination, a hoist rope for elevating and
lowering a bucket; a motor driven drum for
controlling the hoist rope; an electrical cir.
cuit for controlling the motor, said circuit
comprising a pair of switches; and a sheave
with a frame supporting said switches and
having relatively movable parts for actuat-
ing sald switches alternately, said sheave

aring a part of the load on the hoist rope,
and said relatively movable parts acting to
open one switch and close the other when
the bucket encounters an obstruction, as and
for the purpose described.

7. A bucket-controlling sheave for electric
motor-operated hoists. comprising, in combi-
nation, a frame; a grooved wheel revolvable
In the frame; a com ression- spring in the
frame; a block in the rame so arranged as to
be movable relative to the frame; the spring

aring against said block at one end and
said frame at the other end; an eye-bolt. pass-
Ing through the spring and frame and se-
cured to the block, whereby the sheave may
be suspended from the eye-bolt; arms pro-
Jecting from the block; and switches on the
frame actuated by said arms to be closed and
opened alternately as the frame reciprocates

‘relative to the block.

' 8. In a traversing hoist, the combination
of a hoist line ; motor driven means for wind-
ing up and payinf out the line; a trolley; a

from the trolley by the
hoist line; an elevated horizontal track alon
which the trolley runs; means supporteg
upon the track and connected to the line so
as to bear a part of the tension on the line,
part movable in oppo-
site directions responsive to slackening and
tensioning of the hoist line; a pair of switches
mounted on the track-supported means; and
mechanism so arranged that one of the
switches is opened and the other closed when
the aforesaid movable part moves in either
direction, v : ‘

comprising in
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9. In a traversing hoist, the combination
of a hoist line; motor driven means for wind-
ing up and paying out the line; & trolley; a
carrier suspended from the trolley by the
hoist line; an elevated horizontal track alon
which the trolley runs; means suppo
upon the track and connected to the line so
as to bear a part of the tension on the line,
said means having a member movable in op-
posite directions responsive to slackening and
tensioning of the hoist line; and reversing
switch mechanism connected in the hoist mo-
tor circuit and actuated by movement of said
member, to -cause immediate reversal of the
motor and hence of the carrier whenever the
line slackens. . :

10. A unitary control device for motor-
driven trolley buckets comprising, in com-
bination, a hoist line; a sheave over which
the hoist line may be trained; a frame for
carrying said sheave; means on said frame
relatively movable in one direction respon-
sive to a certain tension on said line and rela-
tively movable in the opposite direction when
said tension is relieved; means connected to
said frame for movement in one direction re-
sponsive to extremely high tension on said
line; an overload switch adapted tobe opened
by said last named means; and a pair of
switches in the motor circuit, each switch con-
trolling movement of the motor in one direc-
tion, said switches being operated by move-
ment of said movable means in opposite direc-
tions.

11. In a traversing hoist and trolley bucket
installation, the combination of a hoist rope;
a sheave about which the hoist rope passes;
a frame carrying said sheave; motor-driven
means to wind up and pay out the rope; a
pair of switches mounted on the sheave frame

" in the motor circuit controlling the direction

50
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of rotation thereof and arranged to be ac-
tuated in response to different predetermined
tensions of the rope; and means located on
the sheave frame and rendered operable by
changes in tension of the rope so as to reverse
the motor by opening one of the switches
and closing the other.

12. In a traversing hoist, the combination
of a hoist rope; motor driven means for
winding up and paying out the rope; a trol-
ley; a carrier suspended from the trolley by
the hoist rope; a sheave about which the
hoist rope passes; an elevated, horizontal

track along which the trolley runs; sheave

supporting means to hold said sheave ad-
jacent the track, the sheave being movable
relative to its supporting means responsive
to- slackening and tensioning of the hoist
rope; a spring connected to the sheave to re-
sist or assist movement thereof responsive to
tensioning or slackening respectively of the
hoist rope; and a pairof reversing switches
actuated by movements of said sheave to re-

thereby to effect stop

5

verse the circuit of.the motor which controls
the hoist rope. ‘

13. In combination with a hoist cable which

sustains a load, a hoist drum around which
the cable is wrapped, and an electric motor
which drives the drum in-opposite directions;
switch-actuating means operatively associat-
ed with the hoist cable and rendered operable

by a predetermined tension in the cable; sup- |

porting means for the switch-actuating
means; a pair of switches connected in the

76

motor circuit and each arranged to be closed '

by said switch-actuating means as the latter

moves in opposite directions relative thereto, -

thereby to govern direction of rotation of the
motor, when slackening of the cable occurs,
and thereby to effect stopping and hoisting
of the load immediately after an obstruction
is encountered during lowering.

14. In combination with an electric motor-
operated, trolley bucket installation, a hoist-
ing cable carrying the bucket; a pair of sep-
arated switches for controlling the motor con-
nected to be operated automatically in re-

. sponse to tension on the cable; and switch-

actuating means operatively associated with
the cable and with the pair of switches and
movable in opposite directions relative to the
switches responsive to different predeter-
mined tensions in the cable to engage one or
the other of said switches; one of the switches
being electrically connected to cause the
motor to lower tKe bucket when loaded and
the other switch being connected to reverse
the motor to raise the bucket when the bucket
strikes an obstruction or when it reaches a
pile of material.

15. Controlling apparatus for electric mo-
tor-operated buckets comprising, in combina-

tion, a hoist rope for elevating and lowering 108

a bucket; a motor driven drum for control-
ling the hoist rope; an electrical circuit for
controlling the motor, said circuit comprising
a pair of switches; a switch-actuating recip-
rocatory member ; means to constrain the re-
ciprocatory member to follow a fixed path;
means operatively connecting the reciproca-
tory member with the hoist rope so that
changes of a predetermined magnitude in the
load on the hoist rope effect reciprocation
of said reciprocatory mermber ; said reciproca-
tory member having parts located adjacent
said switches to effect opening and closing of
said switches as said member reciprocates,
hing of the lowering and
automatic return of the bucket, when it reach-
es an obstruction or a pile of material.

In testimony, that I claim the foregoing as
my own, I have hereto affixed my signature.

HAROLD E. HALLENBECK.
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