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To all 23 hom, it magº conceri: 
Be it known that, i, S.A.A. ii. LIBBY, a citi 

Zea of the United States, residing at East. 
Qi'ange, county of Essex, State of New Jer 

5 Sey, have invented certain new and useful 
improvements in Electrically - Controllied 
Hoists, of which the following is a specifi 
cation. 
This invention relates to hoisting mecha 

nisin or the iike, and has for its object the 
- provision of improved means whereby cer 
tain loading and conveying operations may 
be performed in a reliable and eficient man 
her with a minimum amount of apparatus, 
liy invention relates more specifically to 

hoisting mechanism of the type known as 
grab bucket hoists, although my invention 

is not necessarily limited to this specific type 
of apparatus. In the construction of grab 
bucket, hoists, two winding drums are nec 
essary, one for closing or “acing” the bucket 
and the other for holding the bucket, while 
the opening (and under some circumstances 
the closing) operation is going on.' Here 
tofore where these grab bucket hoists were 
operated electrically two motors have been 
generally required, one for operating each 
drun. One of the objects of my invention is 
to 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 
blacket hoist without the use of manually 
operated clutching brakes. In one specific 

5 embodiment of my invention the lacing 
drun is geared to the motor so as to be 
positively driven whenever the motor op 
erates. The holding drum is driven by the 
jmotor through electromagnetic friction 
clutch mechanism under the control of the 
operator. The arrangement is such that the 
power transmitted through the friction 
clutch will depend upon whether or not the 
electromagnetic mechanism is energized. 
Under one condition, say for instance when 
the mechanism is energized, a light friction 
clutch will be on, whereby a small amount 
of power will be transmitted to the holding 
drum-enough to keep the cabies taut, but 
when the mechanism is de&nergized a heavy 
firiction clutch will be on which will trans 
mit to the holding drum all the power re 
ceived from the notor. A friction brake 
is also applied to the holding drum so that 

155 the blaciet wil not overhaul the drum dur 
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single cable i8 which runs downward to 

ing the opening or closing in air operations. 
Since the lacing drum is operated for every 
novelinent of the hoist, and the holding 
druin is only operated during hoisting an 
lowering, the single motor arran; V-- ed? 33 die - 3;; 
Scribed performs all the necessary fune 
tions. Other objects and purposes of hy 
invention will appear in the course of the 
following specification in 2, which i ha ye 
shown my invention embodied in Concrete 
form for purposes of illustration. 

in the accompanying drawing showing one 
embodiment of my invention, Figure is an 
outline yiew in elevation of a grab bucket, 
hoist; Fig. 2 is a sectional view through the 
gear casing and the friction clutch and 
b'ake mechanism; Fig. 3 is a sectional wieYY 
On line 3-3 of Fig. 2; and Fig. 4 is a dia 
gram of the circuit connections. 

Referring first to Fig. 1, it will be seen 75 
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 two trolley wires, 
only one of which, 14, and one trolley 15 
is show. This conveyer carries the two 
drums, that is, the lacing drum 16 and the 
holding drum i7. The lacing drum has a 

() 

the grab bucket 19 and closes the bucket, 
as the cable, on being drawn upward, turns 
the power wheel 19 in a clockwise direc 
tion and allows it to open, as the cable 
is lowered. The holding drun has two 
cables, 20, 21, which are attached to the 
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 
coöperate with the cable 18 to lift the 
bücket. 

Referring now to Fig. 2, the pinion 23 is 
for driving the lacing drum 16, and the pin 
ion 24 drives the holding drum 1. 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 are mounted and 
also for the motor shaft, 25. The motor 
shaft drives the lacing drum directly and 
positively through the gears 26, 27 and 23, 
so that the lacing drum is aiways operated 
whenever the motor is operated. The hoid- i.10 
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ing drum, however, is not positively geared 
to the motor, but is driven from the motor 
shaft, through a friction clutch. This is ac 
ccrplished 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 thi'ough a triction clutch mecha 
is, consisting of fiction disks 31 on the 

: i , , shaft and friction rings 32 carried by 
sl:eve. These friction surfaces are 

rised together either by light or heavy 
si , g pressers depending tipon Willetler or 
not the electromagnet 33 is energized. 
te specific arraitgement shown, when the 
magnet, is energized the light spring pres 
sure is applied through spring 34 so that 
the sleeve is only lightly clutched to the 
motor shaft, but when the magnet is defin ergized the heavy pressure is applied by 
springs 35 in addition to the light pressure 
and the sleeve is clitched strongly to the 
notor shaft. The sleeve 2S is elongated, and 
the shaft, 25 which extends through the 
sleeve has bearings 28 at each end thereof. 
The end of the sleeve is formed into a 
flange 36 which Coöperates with the friction 
disks 3 splined to a hub 3i' on the motor 
shaft and the friction rings 3:2. The fric 
tion rings are strung upon bolts 37 passing 
through the flange 36 so that they may move 
toward aid away from the flange but must 
turn with it. A plate 38 also mot unted upon 
the bolts 37 receives at its center the pres 
sure of spring 3-4 which produces the light 
triving friction. The spring 34 is made ad 
it stable by neais of the plug 39. Another 
»late 40 ha ving a central opening for per 
hitting the spring 34 to pass through it, is 
'essed against the plate 38 by springs 35. 

This plate 40 acts is the armature for the 
electromagnet 3:3, the arrangement being 
stic that when the magnet is energized, the 
late () will be attracted and compress the 

springs 35, thereby relieving the friction 
surface of the pressure of springs 35. When 
the magnet is definergized, the friction stir 
faces are pressed together by all the springs. 
The spring 3-4 presses against the plate 38, 
and the springs 35 press against the plate 
:38 tl') ºli the plate -10. ihe net resiltis 
that when tine magnet 33 is deënergized the 
friction strfaces are pressed strongly to 
gether so as to clutch the sleeve tightly to 
the notor shaft. inder this condition the 
clutch will transinit to the sleeve and hence 
to the in leting diri um all the power receivel 
froy the rato for. But when the nagrnet is 
energized tie fiction st' faces are pressel 
together iess strongly so th: ) ( t' iutch will 
not transmit all the power received from the 
inotor, but will siii). the 'ely giving to the 
secº ve a certain turning tendenc3 which 
keeps the ('albes (i) the hoiding (i'r tatt. A. 
fiction orak consisting of the friction disks 
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and rings pressed together by springs 4i 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 definergized the brake is 
applied to the holding drum. It will be 
scen, therefore, that when the motor oper 
ates, it drives the lacing druin positively 
through gearing, but whether or not it will 
drive the holding drun will depend upon 
whether or not the clutch magnet 33 is en 
ergized. The holding drum will be braked 
or free, depending upon whether or not the 
b'ake magnet is energized. 

In Fig. 4 I have shown a 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, etc. 
The circuit connections will be understood 

by following through the various steps as 
they occur 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) emer- . 
gizes the brake magnet so as to take the 
brake off 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 shaft and 
holding drum. In the next position (b) the 
circuit of the motor M is closed through the 
resistance sections R and series field F. The 
motor will now operate the iacing drum to 
close the bucket in the usual manner, and 
the holding drum will simply put a tension 
on the holding cables 20 and 21 and keep 
them taut. In the next two positions (c 
and d) of the controller the resistance sec 
tions are cut out of the armature and Series 
field circuit, and the motor operates at a 
greater speed to close the bucket. in the 
next movement of the controller (position 
e), the clutch magnet 33 is delinergized 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 
cables 18, 20 and 21, the latter two cables 
only being taut enough to keep them from 
fouling. In the next position (f) the re 
sistance R is cut out of the armature and 
series field circuit and the motor comes up 
to full hoisting speed. When the hoisting 
operation is accomplished the operator turns 
the controiler to position (h) in which all 
circuits are opened and the brake is applied 
to hold the bucket in its upper position by 
tle de?nergizing of winding 43. The hoist is 
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ühen tr2 vèrsed te šihe dumping poinë, 
wherever, it may be, 2nd the operator next 
turis - the controller to position (3) to open 
th?bicket. In this position the cutch mag Net is einergized se tªxat the hoiding dium, 
yvill not be operated by the motor. The 
brake is on, but as it, is located on sleeve 28, 
which is geared to holding drain and is dis 
connected frorma Arnoštor through žihe prelease 
of clužch it has Yao eåect on he moto: 8:nd 
only holds the ibiacket, while it is being opened 

, by the motor through the iacirg driqin. 
When the backet has opened and the load is 
dumped the operator turns the controller 
back to position (ii) and then traverses the 
hoist back to the loading station, afte: which 
he turns the controller to position (k) to 
iower the buckei. In his pasition the clutch. 
magnet is definergized so that the holding 
drum will operate with the motor as well as 
the jacing drum and lower the bucket, the 
brake being released. The motor is cut off 
in this position and connected in a dynamic 
brake circuit, with the resistance i and ore 
Section of the resistance ... in the next 
position of the controiler the remainder of 
the resistance R is connected in circuit, so 
that the bucket, descends more rapidly. In 
the iast position (m) of the controlier, the 
irrake is applied to the motor, causing it to 
stop in the desired position, this being oif 
and the controllier handie having made 2. 
coinglete revolution being now ready to 
again coinpiete the cycle of operation. In 
some cases, as, for instance, where there is 
not room to withdraw the open bucket, from 
a space which it has entered, the bucket, must, 
first be closed. Under these circurhstances, 
after the bucket, has opened the controllier is 
turned back to position (g) in which the 
buckei, is closed. The bucket must, afterward 
be opened and the operation continued 28 
above described. It will thus be seen that, 
with my arrangement a Single motoris C238e? 
to perform all the operations incident te 
ioading and unloading, hoisting and lower 
ing of a grab bucket or similar hoist, all the . 
operations being performed by a single con 
??roiler aid without the use of ic.pü, brakes, 
hand brakes or inantially operated cutches. 
While have described my inventios ss &n- 
bodied in concrete form and as operating in 
a specific manner for purposes of ilustra- . 
tion, it should be understood that i do not, 
7i:yni?, I}?iy in1"yenitioin I thère?o, siy::2e °,**.riouS 
Imodifications thereof Yºvili StiggeRMi, Fie:Inselyes 
to those skilled in the art, withot departing 
from the spirit of my inverioti, the scope ai 
which is set forth in the artize:Xed claims. 

YWhat i claim, às new aindi desire J secture 
by Letters Patent of the United Stgies, is 

i. A grab bucket, hoist, or the like, com 
prising a lacing drugi, an electric motor hay 
ing diiriving connectioras ºthereYYith, a hoidi 
ing dirum and Means whereby ËÄRe NRBiol' op 

bucket, during loading and 
hoisting. 

2. Á grab bucket, hoist, or the like ckr - 
prisingaiacing drum and a holding di 
an electric motor having , positiye diri ?i 
connection with one of said drums, electro 
Raagnetically controlled friction cute. 
imech2nism between the motor and the o?ier, 
(drum, and means whereby the fiction co:- is 
Nection transmits more Qr less p6wer de 
pending upon whether or not the elecee 
inagnetic mechanism is energized. 
3. À gr:2b bucket hoisi crºie !ikº, co:: - 

prising a Rcing drum. R: electric fot (31 g 
haying 2. positive drivilig collecii}}) ülere 
with, a holding drum, and an electromag 
netically controlled driving connection for 
transmitting more or iess power frota šire. 
motor to the holding drum at the will of the g; 
operator, 

4. A grab bicket, hoist or the ilize coin 
prising a lacing drum, a electric motor 
having a driving connection therewits, g. 
holding drain, and electromagnetically co:i- 94. 
&rolled Raeans whereby a greater or 
amount of power may be transmitted iron. 
the motor to the holding diri, a?, ?ine vigil of 
the operator. 

5. Ä grab bucket hoist or the iike co:n- 25 
pflsng ? ?c??g dºm, an electric mo??0 &#- 
ing a driving connection there with, a hold 
ing druri, and magnetic citatch mechani 
provided with means for effecting the trans 
mission of a greater or less amount of power is 
between the mo?or: 2nd the holding ?rum. ' 
at the vili of the operator. 

6. À grab bücket hoist cr the like com 

less 

prising a iacing dirum, an eiectric motor hav, 
ing a positive driving connection there with 
a holding drum, frictional driving con 
tio7as be?Y77een, the motorº and the hoidii hg 
??????????, ??d 8ccºomagnetic en de { 
C0???o 0 ???????e opeo for s??g }} 
power? &ra: hsitni??e?? ?aroligia, kiue fºriction: comi: - 
nection. 

7. A grab backet hois, or the liike Coti 
prising a ?acing dirLIITM, ai eieci:Fric Mixtor 
having a driving connection there with, i. 
holding dria, means whereby a gr 
iess amount of power may be trail sanited 
from the motor to the holding druri as he 
will of the operator, and an ejectic 
Cally actuated brake On the holdi: 

8. A grab licket hoist or the 
prising a lacing drain, a Raoto: 
driving connection there with, a 
drum, a iriction clutch provided viti 
for effecting the transmission of a sm:}} 
amount of power between the notor £3d the 125 
holding drum at all times and a greater 
amount under the contro ci the operator, 
and an electromagnetically actuated fic. 
tion brake on the holding durin. 

9. Å grab bucket hoist, or the ike 
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prising a la cing drum, al electric motor 
having a positive driving connection there 
with, a holding drum, electromagnetically 
c?}}t rolled friction cltutch Julechanisnu be 
tween the holding drunn and tille motor, and 
eans wherely the friction connection 

trausnits more or less owel depending 
upon whether or not the electromagnetic 
înechanisna is energized. 

10. A grab bucket hoist or the like com 
prising a la cing drum, an electric motor 
ha ving a positive driving connection there 
with, a holding drum, electromagnetically 
controlled friction clutch mechanism be 
tween the holding drum and the notor, and 
leans whereby the fiction connection 
transmits more power when the electromag 
netic mechanism is delinergized than when 
it is energized. 

11. A grab bucket hoist or the like com 
prising alacing drum, an electric motor hav 
ing its shaft connected to positively drive 
the Saine, a holding drum, a sleeve on the 
motor shaft geared to the holding drum, 
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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. 

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 a nount 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: 

RoGER. H. BUTTERwoRTH, 
FREDERICK KEYLER. 
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