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To all whom it may concern:

Beé it kmown thet I, Sant H. Lassy, a citi-
“zen of the United States, residing at Hast

Orange, county of Kssex, State of New Jer-
sey, have invented certain new and useful
Improvements in Electrically - Controlled
Hoists, of which the following is a specifi-
cation. o

This invention relates to hoisting mecha-
nisin or the like, and has for its object the

sprovision of improved means whereby cer-

tain loading and conveying operations may
be performed in o reliable and eflicient man-
ner with a minimum amount of apparatus.

My invention relates more specifically to
holsting mechanism of the type known as
“orab bucket” hoists, although my invention
is nob necessarily limited to this specific type
of apparatus. In the construction of grab
bucket hoists, twoe winding drums are nec-
essary, one for closing or “lacing” the bucket
and the other for holding the bucket while
the opening (and under some circnmstances
the closing) operation is going on. Here-
tofors where these grab bucket hoists were
operated electrically two motors have been
generally required, one for operafing each
drumn. . One of the cbjects of my invention is
te provide means whereby the two drums
may be operated by a single motor and con-
troller to perform all the necessary opera-
tions connected with the use of a grab
bueket hoist without the use of manually
operated clutching brakes. In one specific
embodiment of my  invention the lacing
drum is geared to the motor so as to be
positively driven whenever the motor op-
erates, The holding drum is driven by the
motor .through electromagnetic friction
cluteh mechanism under the control of the
opsrator. The arrangement is such that the
power transmitted through - the friction
clutch will depend upon whether or not the
clectromagnetic mechanism is energized.
Under one condition, say for instance when
the mechanism is energized, a light friction
clutch will be on, whereby o small amount
of power will be transmitted to the holding
drum—enough to keep the cables taut, but
when the mechanism is denergized a heavy
friction clutch will be on which will trans-
mit to the holding drum all the power re-
ceived from the motor. A friction brake
is also applied to the holding drum so that
she bucket will not overbaul the drum dur-
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ing the opening or closing in air operaticns.
Since the lacing drum is operated for every
movement of the hoist, and the holding
drum is only operated during hoeisting and
lowering, the single motor arranged as de-
seribed performs all the necessary fune-
tions, (ther objects and purposes of my
invention will appsar in the course of the
following specification im which I have
shown my invenfion embodied in concrefe
form for purposes of illustration.

In the accompanying drawing showing one
embodiment of my invention, Kigurelis an
outline view in elevation of a grab buckes
hoist; Fig. 2 is a sectional view through fthe
gear casmg and the frictien elutch and
brake mechanism; Fig. 8 is a sectional view
on line 3—-3 of Fig. 2; and Fig. 4 is & dia-
gram of the circuit connections. .

Referring first to Fig. 1, it- will be seen

that I have shown an ordinary grab bucket
hoist consisting of a conveyer housing 10
carried by two trucks 11 and 12 mounted
upon the track 13 and getting power for
operating the same from iwo trolley wives,
only one of which, 14, and one trolley 15
is shown. This conveyer carries the two
drums, that is, the lacing drum 16 and the
holding drum 17. The lacing drum has a
single cable 18 which runs downward fo
the  grab bucket 19 and closes the bucket
as the cable, on being drawn upward, turns
the power wheel 19”7 in a clockwise direc-
tion and allows it to open, as the cable
is lowered.. The holding drum has two
cables, 20, 21, which are attached to ths
cross arm or upper center casting 22 on the
grab bucket. These.cables 20 and 21 sup-
port the bucket while certain operations are
taking place as hereinafter described, and
cobperate with the cable 18 to lift the
bucket.

Referring now to Tig. 2, the pinion 23 is
for driving the lacing drum 16, and the pin-
ion 4 drives the holding drum 17. These
pinions are geared to their respective drums
as shown in Fig. 4. The motor shaft 25 is
located between these two gears. The gear
ase 26 forms a bearing for the shafts upon

which the gears 23 and 24 arve mounted and :

also for the motor shaft 25. The motor
shaft drives the lacing druom directly and
positively through the gears 267, 27 and 23,
so that the lacing drum is always operated
whenever the motor is operated. The hold-
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ing drum, however, is nob positively geared
to the motor, but is driven from the motor
shaft through a friction cluteh. This 18 ac-
ccmplished through a sleeve 28 carrying a
pinion 29 which meshes with the gear 30
which in turn drives the pinion 24 and
drum 17. This sleeve is driven from the
inotor shaft through a frietion clutch mecha-
nisn consisting of friction disks 31 on the
ot shaft and friction rings 32 carried by
the sleeve.  These friction surfaces are
pressed together either by light or heavy
spang pressers depeuding npon whether orv
not the electromagnet 33 is energized. In
e specific arrangement shown, when the
magnet is energized the light spring pres-
sure is applied through spring 34 so that
the sleeve is only lightly clutehed to the
motor shatt, but when the magnet is detn-
ergized the heavy pressure is applied by
springs 85 in addition to the light pressure
and the sleeve is clutched strongly to the
notor shatt. The sleeve 28 is elongated, and
the shaft 25 which extends through the
loevs has bearings 28" at each end thereof.
The end of the sieeve is formed into a
flange 36 which codperates with the friction
disks 81 splined to a hub 317 on the motor
dhaft and the friction rings 32. The fric-
tion rings ave stvung upon bolts 37 passing
through the {lange 36 so that they may move
toward aind away from the flange but must
turn with it. A plate 38 also mounted upon
the bolts 8T receives at its center the pres-
siwre of spring 84 which produces the light
driving friction. The spring 34 is made ad-
justable by means of the plug 39, Another
plate 40 having a central opening for per-
witting the spring 34 to pass through it, 18
pressed against the plate 38 by springs 35.
This plate 40 acts us the armature for the
electromagnet 33, the wrrangement being
stiel that when the magnet is energized, the
plate 40 will be attracted and compress the
springs 33, thereby relieving the friction
sturface of the pressure of springs 35. When
the maguet is detnergized, the {riction sur-
faces ave pressed together by all the springs.
The spring 34 prosses against. the plate 38,
and the springs 35 press against the plate
38 through the plate 40, The net result 1s
that when the magnet 33 is etnergized the
friction strfaces-are pressed strongly to-
gether so as to eluteh the sleeve tightly to
the motor shaft. Under this condition the
cluteh will {ransmit to the sleeve and hence
to the holding drum all the power received
from the motor. Dut when the magnet 1s
energized the friction surfaces are presset
together Tess strongly o that the cluteh wll
not transmit all the power veceived from the
motor, but will siip, thereby civing to the
deeve a certain furning tendency  which
keeps the cables en the holding drum tant. A
Friction brake consisting of the friction disks

1,229,984

and rings pressed together by springs 41 is
arranged to apply a brake to the sleeve.
This brake operates between the sleeve and
the hub 42 of the gear casing, and is similar
to that just described. Magnet windings 43
control this brake so that when the windings
are energized the brake is released and when
the windings are detnergized the brake is
applied to the holding drum. It will be
seen, therefore, that when the motor oper-
ates, it drvives the lacing drum positively
through gearing, but whether or not it will
drive the holding dvum will depend upon
whether or not the cluteh magnet 33 is en-
ergized. ‘The holding drum will be braked
or free, depending upon whether or not the
brake magnet is energized.

In Fig. 4 I have showna diagrammatic
view of the motor connected to the drums
and clutch mechanism, and have also shown
the circuit connections for the motor clutch,
magnetic brake, ete.

The circuit connections will be understood
by following through the various steps as
they oceur in actual practice. Assume that
the bucket is open.and resting on the pile,
say of coal, to be loaded. The first operating
position of the controller (position a) ener-
gizes the brake magnet so as to take the
Drake oft the motor. In this position of the
controller the clutch magnet 33 is also ener-
gized through wires 45 and slip rings 46
(Fig. 2), thereby taking off the heavy fric-
tion clutch between the motor shatt and
holding drum. In the next position () the
circuit of the motor M is closed through the
resistance sections R and series field F. The
motor will now operate the lacing drum to
close the bucket in the usual manner, and
the holding drum will simply put & tension
on the holding cables 20 and 21 and keep
them taut. In the next two positions {c
and d) of the controller the vesistance sec-
tions ave cut out of the armature and series
field circuib and the motor operates at a
greater speed to close the ‘bucket. In the
next movement of the controller /position
¢), the clutch magnet 33 1s detnergized by
the contact finger 47 passing off its segment.
This throws on the heavy friction clutch,
whereby the motor drives the holding drum,
one section of the resistance R being in cir-
cuit with the motor. Both drums now start
to operate and raise the bucket by the three
sables 18, 20 and 21, the latter two cables
only being taut enough to keep them from
fouling. In the next position (f) the re-
gistance R is cut out of the armature and
sories field circuit and the motor comes up
to full hoisting speed. When the holsting
operation is-accomplished the operator turns
the controiler to position (&) in which all
cireuits ave opened and the brake is applied
{6 hold the bucket in its npper position by
the desnergizing of winding 43. The hoist is
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then twveme(i to the damping point,
wherever it may be, and the weﬂ“ﬂmr next
tuma- the commﬂﬂr to position (’s to open

bueket, In mw po%mmn the cb \tch "ﬂ&g

is energized so that the holding drum
not be operated by the motor. The
brake is on, but as ib is located on siee ,%8,

which is ge ‘m’efi t0 holding drum &

Rerd
connected from motor through the welea
of clutch it has no effect on the motor snd
only holds the bicket while it is being mmecl

by the motor through the lacing di‘i],s .
When the bucket has opnneu and the load is

duniped Jﬁe operator turns the comiroller
back to position (A} and t hen traverses the

hoist back to the loa dmg station, after which
he turns the uonh’oﬂer to rmsﬁ ion (&) to

. lpwer the bucket. In this p()smon the clutch
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magnet is deBnergized so that the holding
drum will opers ste with the motor s well a8
the lacing drum and lower the bucke b, Ah%’,‘
brake bewo' released. The motor is eut orr
in this position and connected in 3 dyn c
reuit with the resigiance R sz_%
ction of the leslstmc B, In the m,ft
p'\sﬂzo il of the controller the remainder of
the resﬂmaxsce B s cmmci/ecl in clrcuit so
the bucket descends mere rapidly. Inm
the last position (m) of the eommher the
nmﬂm, ig ;mphe’ to the nmtor, causing i$ m
in the desived position, this being off
and the bontru, ler handle heving ma»le 2
complete revolution being now resdy to
again (,\Lﬂmem the ¢ yc’i of operation. Iﬂ
some ©ases, as, for instance, where there 1 i
1ot room bo withdraw the open buckeb from
A Space Whv ch it hies entered, the bucket mu&,
first be ‘closed. Under these circurhstance
atter the Lucigey has opcmd the contr oﬂar is
turned back to position {g) in which the

buckes is closed. The bucket must atterwar d
be opened and_the operation continued sg
above described. Tt will thus be seen ¥

with my & wrrangement a sin llﬂl wotforid
to periorm all the operations incl
loading and unloading, hoisting and
ing of 2 1 grab bucket or similar hoist, ali
operations being performed by &
trotler fmd *vnhout the use of foob
hand brakes or manually operate ed ch
While T have described my Jm'ﬂmu ¢
bedied in coner ei m and as operati:
specifie manner for purposes of ik
110 1, i cnuma Je a-me’” OQ Lhut do nob
limit o FATIous
modifications ﬁ,acrvoi’ 'v 3 nselves
to thoss shkilled in mh"‘!m departing
from the lulit of my Anvem iom, the :
which is set forth 1n the ‘iﬂﬂ_@,ﬂ’F d clai
_ What I claim, as new and d o
by Le‘u&er Patent of the United State

1. A grab bucket hoist or the like,
»prising a lacing drum, an electric
ing driving connections ‘therewith, a hold-
1¢ dram snd means wh ercby the mator op
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single con-
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- will of the OD“M‘.!OI‘, and az

-pms ng a lacing drum, an eleciric mom”

hOlsng,
2. A grab bucket hoist

panﬂ & lacing druom an 76
alectric motor h‘ﬂﬂ g & a_nusit‘i ve

copnemmr\ with one of said drums, elect

ma 011@1.1(:.311;* on’(roﬂem. f?ﬁctmm clu

mechanism between th, motoy and the ofher.
fhum, and means whereby the friction con-
nection transmits more m‘ le e ode
pﬂndmf“ upon whether or not t gACSS

magnetic mechanism is enel mo(h
3. A grab bucket hoist or the fike, com:
pllsmg a la uno drum, an elecirie motor g,
having n positive driving connection there-
with, 2 holding drum, and an. élect romag-
neticall y controlled rh'umgs uomwc’;mu for
trensmitting more o1 less power from the
motor to the holding drum at the will of the
opemwu

. A& grab bucket hoist or the e com-

Dr%lﬂf‘ a lacing drum, an electric motor
having a dnvmﬂ connection therswit
nolfhng drim, and electromagnstically ¢
trolled means where by a fvr@m.‘oa' oy
amount of power may be trapsmitted
the motor to the holding drum af the w
the upefam

5. A grab bucket hoist or the like com-
prising a lacing dram, an electric motor hav
ing a driving «ﬂfmn@cmun Lherﬂwxmhn a h@?w
ing rh'um, 110 ;
provided with 1 u.'us for. eﬁeut "w the &
mission of 2 g 'emeﬁ or less smount of puwen'
between the mmor sad the holding drum.
at the will of the opwwm.

6. A grab bucket hoist or

Me
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the ke com-

ing & positive drivi ing connection th
i) hoidnm drum, Trictional dri
tions bebtween the motor and
drua, ma sleciromagnetic me
contr m ki ; *01 for

iving canmx
¢ hL

power th
nection,

7. A grab bu CLuL %101,»,.4, or Uq
prising & ! drum,
hzwuw 23 €0y
]m?\hm ds‘ium TAANS

a1

less amonnt of pow
from t}‘e motor o the ‘hol

cally actuated brake on the

8, A grab }~1vcket hoigt or
prising zz lacing Jmm, 2 0
di’u‘mg oom‘edrm m erewith, = mnﬁh E
drum, & frigkion clutch m"nlucd w: th meang

com- 120
5 _'r,_\mVN“’”' i3

for e’fech*w' the transmission of & smnll
aAmont of power bebween the motor wnd the 128
holding czrum at all times and a greater
amoy mt wnder the control of the operato
and an eieem'omfzgmz,icaﬂv actuated
tion brake on the holding drum.

9. A grab bucket hoist or the Iike com 130
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prising a lacing drum, an cleetric motor
having a positive driving connection there-
with, a holding drum, clectromagnetically
controlled friction cluteh mechanism  be-
5 tween the holding drum and the motor, and
means whereby the friction . connection
transmits more or less power depending
upon whether or not the electromagnetic
mechanism is energized.
jo 10, A grab bucket hoist or the like com-
prising a lacing drum, an electric motor
having a positive driving connection there-
with, a holding drum, electromagnetically
controlied friction ecluteh miechanism be-
15 tween the holding drum and the motor, and
means whereby the friction connection
transmits more power when the electromag-
netic mechanism is deénergized than when
it is energized. :
11. A grab bucket hoist or the like com-
prising a lacing drum, an electric motor hav-
ing its shaft connected to positively drive
the same, 8 holding drum, a sleeve on the
motor shaft geared to the holding drum,

1,220,984

magnetic clutch mechanism connecting the
motor shaft and the sleeve so as to transmit
a greater or less amount of power from the
motor to the holding drum at the will of
the operator, and an electromagnetically
controlled friction brake upon the sleeve for
braking the holding drum.

3¢

.12. A grab bucket hoist or the like com-

prising a lacing drum, an electric motor hav-
ing a driving connection therewith, a hold-
ing drum, a friction clutch connecting the
holding drum and the motor shaft, means
for exerting a small wmount of pressure -at
all times on the friction clutch, and electro-
magnetically controlled means for exerting
a greater pressure on the friction clutch at
the will of the operator.

In witness whereof, I have hereunto set
my hand this twenty ninth day of April,

1914,
' SAM H. LIBBY.
‘Witnesses: '
Rocer H. BUTTERWORTH,
Freperick KEYLER.
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