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The present invention relates to power oper 
ated hoists. 
One object of the present invention is to pro 

vide in a power operated hoist improved means 
for effecting operation of the same at automat 
ically selected and respectively different speeds 
in accordance with desired operating conditions. 
For example, the arrangement may desirably be 
such as to accomplish low speed hoisting and 
high speed lowering, whereby the overall oper 
atting time for the hoist in handling a load is 
minimized, although without danger of over 
loading the hoist drive motor. 
Another object is to provide a power oper 

ated hoist comprising an automatically operable 
Speed-change mechanism of such character that 
it is not only automatically set in a high speed 
position for lowering, but also automatically 
shifted to a low speed position for hoisting when 
the load exceeds a predetermined maximum 
value, hoisting otherwise being effected at high 
Speed. 

Still another object is to provide a power-oper 
ated hoist as characterized in the immediately 
preceding statement of object, and in which the 
automatic speed-changing arrangement is such 
that once the low Speed Setting has been effected 
during hoisting of a heavy load, the setting can 
not inadvertently change to high speed even 
though the effective strain on the hoist line 
should diminish after the inertia of the load 
has been overcome in raising the Same. 
A further object of the invention is to provide 

a hoist of the general character indicated above, 
which is rugged in construction and low in cost 
despite the inclusion therein of an automatic 
speed-change mechanism. 
The invention also resides in a novel organ 

ization and combination of the parts by virtue 
of which it is possible to utilize a low efficiency 
worm not only as an element of a speed reduc 
tion mechanism, but also as a load brake for the 
hoist, whereby the difficulties attendant upon an 
attempt to accommodate a conventional load 
brake for both low and high speed hoist Oper 
ation are obviated. 

Further objects and advantages of the inven 
tion will become apparent as the following de 
scription proceeds, taken in connection with the 
accompanying drawings in which: , 
Figure 1 is a side elevation of a portable 

tric hoist embodying the invention. 
Fig. 2 is a plan view of the hoist shown in 

Fig. 1. 
Fig. 3 is an enlarged sectional view of the 

elec 

(C. 254-168) 
motor brake for the hoist, the View being taken 
substantially along the line 3-3 in Fig. 2. 

Fig. 4 is a detail transverse sectional view taken 
substantially along the line 4-4 in Fig. 3. 

Figs. 5 and 6 are enlarged plan views of the 
speed selector clutch mechanism of the hoist, 
showing the same engaged, respectively, for hoist 
ing and lowering. 

Fig. 7 is a longitudinal sectional view through 
10 the speed selector clutch mechanism and associ 

ated pulleys. 
Fig. 8 is a transverse sectional view through 

the Selector clutch mechanism, taken substan 
tially along the line 8-8 in Fig. 2. In this fig 

16 ure the clutch parts are shown as positioned for 
low speed operation. 

Fig. 9 is a view similar to Fig. 8 but showing 
the position of the clutch parts when engaged 
for high speed operation. 
While the invention is susceptible of vari 

ous modifications and alternative constructions, 
We have shown in the drawings and will herein 
describe in detail the preferred embodiment, but 
it is to be understood that we do not thereby in 

25 tend to limit the invention to the specific form 
disclosed, but intend to cover all modifications 
and alternative constructions falling within the 
Spirit and scope of the invention as expressed 
in the appended claims. 

For purposes of illustration and exemplification 
of its various novel features, the invention has 
been shown herein as embodied in a hoist of the 
portable type. This hoist comprises a hoist line, 
in the form of a roller chain 0, led over a rev 

35 oluble hoisting member or sprocket . In ac 
cordance with ordinary practice today, one end 
of the chain O may be anchored to the hoist 
frame and the other end arranged to depend 
freely from the Sprocket with a hook on it for 

40 attachment to a load, these details of the chain 
rangement not being shown since they are al 

ready Well known. 
. A reversible electric motor M serves to drive the 
Sprocket fl. Since the speed of commercially 

45 available fractional horsepower motors of the 
class contemplated is commonly higher than the 
desirable sprocket speed for the hoist, a speed re 
duction mechanism is interposed between the 
notor and Sprocket. In the present instance 

50 this speed reducer is of the worm type in order 
that a low efficiency worm may be used in lieu 
of a load brake for a reason which will appear 
more fully below. In particular, a worm wheel 
2 (Figs. 1 and 2) is fixed to one end of a shaft 
3, which has the sprocket fixed on its other 
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2 
end. Meshing with this worm wheel 2 is a 
worm 4, the latter being rigid with a shaft 23. 
The worm shaft 23 and worm wheel shaft 3 
are journaled by suitable anti-friction bearings 
in a frame, designated generally as 5, and to 
one side of which the motor M is also fixed. This 
whole assembly may be Supported in any Suit 
able manner, as for example by a Suspension 
hook 6 on the upper side of the frame. 
In accordance with one aspect of the present 

invention, a speed-change and torque multiplica 
tion mechanism or transmission is interposed be 
tween the motor M and the hoisting member or 
sprocket and is automatically operable in Such 
manner that the Speed of the Sprocket is con 
trolled in accordance with certain operating con 
ditions in the hoist. For example, the illustrated 
arrangement is such that the hoist is auto 
matically conditioned for high speed lowering 
and slow speed hoisting with the further refine 
ment, however, that if the load being hoisted 
does not exceed a predetermined value, the hoist 
ing of the same will be effected at the same high 
speed used for lowering. 
A two-setting or two-Speed speed-change and 

torque multiplication transmission is, to a?com 
plish the type of operation noted, interposed be 
tween the motor M and the worm 4 for com 
pleting a connection from motor to sprocket. 
In the present instance this transmission is of 
the belted pulley type since the use of flexible 
belts permits of a maximum tolerance in the rela 
tive positioning of the motor shaft and worm, 
whereby the cost of manufacture is minimized 
in that respect. Also the belts afford some slight 
slippage, if any be required, in shifting the set 
ting of the Speed-change mechanism, whereby 
undue strain. On the clutch teeth of the speed 
change device is avoided. As to the details of 
the illustrated transmission, it comprises a low 
speed connection made up of a pair of pulleys 
7, 8 joined by an endless flexible belt 9, and 

a high Speed connection made up of a pair of 
pulleys 20, 2 joined by a second endless flexible 
belt 22. It will be observed upon reference to 
Figs. and 2 that the pulley is smaller than 
the pulley 8 and that the pulley 2 is larger 
than the pulley 20. Any particular set of speed 
ratios can, of course, be achieved by suitable ra 
tioing of pulley diameters. 

The general plan followed is to connect the 
motor M to the Worm 4 through alternative ones 
of the Speed ratio connections in the speed 
change transmission. For this purpose the 
driven pulleys 8 and 20 are both rigidly con 
nected to the worm shaft 23, while the other pull 
leys and 2 are loosely journaled on the shaft 
24 of the motor M and are arranged to be alter 
natively coupled to this motor shaft. To effect 
Such alternative coupling of the pulleys and 
2 to the motor shaft 24, a selector clutch mech 
anism is utilized, this clutch mechanism being 
arranged for automatic actuation in the manner 
set forth below. 
The Selector clutch mechanism comprises two 

driven elements 25, 26 and a driving element 27 
(see Figs. 5, 6 and 7). The driven elements 25, 
26 are steel collars rigidly fixed in complemental 
recesses in the opposed hub portions of the re 
spective pulleys it and 2 ?, while the driving 
element 27 is a steel sleeve telescoped over, and 

O 
ter as Would impair pulley rotation. 
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2,367,041 
jecting end portion of the motor shaft 24 and 
rigidly fixed to it by a transverse pin 32 (for the 
latter pin see also Fig. 8). The sleeve 28 is shoul 
dered, as indicated at 3, and the pulleys 7 and 
2 are journaled for free rotation on the respec 
tive reduced end portions of the sleeve 28, being 
restrained against endwise displacement by the 
shoulders 3 and by nuts 30 threaded on the 
ends of the sleeve. Dog screws 29 hold the nuts 
30 in position without such tightening of the lat 

It will be 
observed that the driving element or sleeve 2 
of the clutch is telescoped over, and slidable end 
Wise upon, the inner sleeve 28. 
Various forms of clutch teeth may be used, the 

preferred arrangement being illustrated herein 
in FigS. 5 and 6. As there shown, the driving and 
driven elements of the clutch have mating but 
tress form teeth. Each of the driven elements 25, 
26 presents an annular series of teeth on the side 
thereof opposed to the driving element, while 
the driving element or sleeve 2 has two annular 
Series of teeth on its respective opposite ends. 
The directions of motor shaft rotation for hoisting 
and lowering are indicated, respectively, in Figs. 
5 and 6. Upon reference to the latter figures it 
Will be seen that the leading faces of the driver 
teeth, which engage the driven element 25 during 
hoisting, are inclined, while the faces of the driver 
teeth, which engage the driven element 26 dur 
ing lowering, are straight. Such shape of the 
teeth has been found to be desirable, in order to 
insure positive and accurate operation as pointed 
out more fully below. 
As a means of automatically shifting the clutch 

driver sleeve 2 axially, the transverse pin 32 is 
arranged with radially projecting ends. received 
in helical slotS 33 in the clutch driven sleeve 27. 
Thus, when the motor shaft 24 turns in a coun 
terclockwise direction (as viewed from its out 
board end) for hoisting (see Fig. 5) the ends of 
the pin 32 tend to ride along the slots 33 and 
thus urge the driver sleeve 27 into engagement 
with the driven clutch member 25 for coupling 
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shiftable axially with respect to, the motor shaft 
24. The mode of assembly of the parts can best 
be appreciated upon reference to Fig. 7. As there 
appears, a sleeve 28 is telescoped over the pro 75 

the pulley T to the motor shaft. Similarly, when 
the motor shaft 24 turns in an opposite or clock 
wise direction for lowering (see Fig. 6), the ends 
of the pin 32 tend to ride toward the opposite 
ends of the slots 32 and thus urge the clutch 
sleeve 2 into position to engage the driven ele 
ment 26 for coupling the other pulley 2 to the 
motor shaft. 

It is to be observed that the clutch mecha 
nism described does not have any neutral posi 
tion and, with the form of actuator disclosed, 
cannot have. In other words, the operation of 
the pin and slot actuator 32, 33 depends upon 
the presence of some resistance to rotation for 
the driver sleeve 2 for otherwise the slot walls 
cannot react against the pin to effect shifting of 
the sleeve. For this reason the sleeve is di 
mensioned So that the teeth on one end will en 
gage those of the adjacent driven element be 
fore the teeth. On the other ends of the sleeve 
fully leave those of their adjacent driven ele 
ment. The tooth shape herein shown accom 
modates such relation while minimizing danger 
of jamming or tooth breakage. As to this, note 
that when the driver 27 shifts into engagement 
With the driven element 25 it is under-running 
the same. Consequently, the fiat sides of the 
teeth on the driven element 25 will strike the 
flat trailing tooth sides of the driver and the 
driven element will be slowed down to the driver 
Speed of rotation. During this slowing down of 
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element 2 the other driven element 2 will tend 
to over-run the driver but in doing so its in 
clined tooth faces will be pressing against the 
inclined tooth faces on the driver 27 and thus 
can it in the proper direction, namely, toward 
the driven element 25. - 

Similarly, when the driver sleeve 27 shifts fro 
engagement with the driven element 25 to en 
gagument with the element 26 it is overrunning 
the latter. Therefore, the teeth on 26 and 27 
will engage on their flat faces to positively en 
gage and speed up the driven element 26. The 
latter action will also tend to speed up the driven 
element 25 but that will do no harm even if it still 
has some slight engagement with driver 27, be 
cause the resultant tendency of element 25 to 27 
to Overrun the latter simply engages their in 
clined faces in a manner to cam the driver 27 
in the proper direction for full engagement with 
element 26. It will thus be seen that for either 
case of shift of the driver 27, the driven ele 
ment which it is leaving tends to cam it over 
into the full engagement. with the other or newly 
engaged driven element. 
As so far described, the clutch actuating mech 

anism would be such that the low speed connec 
tion would always be effected for hoisting and the 
high speed connection always completed for 
lowering. When a light load is being lifted, how 
ever, it is often desirable to use the high speed 
connection, rather than the low speed connec 
tion, for hoisting. 
herein to effectuate such operation. In general, 
the arrangement is such that once the clutch 
driver 27 has been shifted into its high speed 
position, during a lowering operation, it is re 
leasably retained in such position until a load 
exceeding a predetermined maximum is imposed 
on the hoist during a subsequent hoisting op 
eration. Consequently, if the load which is sub 
sequently raised does not exceed such maximum 

3 
driver 27 is shifted into engagement with the 
high speed connection pulley 2 and the detent 

O 
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balls 34 are thereupon lodged in the recesses 35 
(as shown in Fig. 9). If, subsequently, the drive 
motor M is reversed to effect hoisting of the load, 
the engagement of the detent balls 34 with the 
recesses 35 tends to resist axial shifting of the 
clutch driver sleeve 2 and thus tends to retain 
the same in its high speed position. On the other 
hand, the action of the pin 32 on the sleeve 27 
tends to shift the same to its dipposite or low 
Speed position when the motor shaft 24 is turning 
Counterclockwise for hoisting. Consequently, 
this latter tendency of the sleeve 2 to shift into 
its low speed position will prevail only if the load 
On the hoist is sufficient that the resultant torque 
On the driver sleeve is great enough to overcome 
the action of the springs 37 in holding the detent 
balls 34 engaged with the recesses 35. - 

It is common in electric hoists of the general 
class here under consideration to provide both a 
motor brake and a load brake. In the present 
instance a more or less conventional motor brake 
has been provided (see Figs. 2, 3 and 4) but it 
would be quite a difficult matter to utilize a load 
brake of any of the ordinary forms because of the 
high speed lowering which is contemplated in the 
present hoist. This difficulty as to load brake 
design has been overcome in the present hoist by 

30 

Provision has been made 

35 

utilizing a low efficiency worm 14. In other 
words, the pitch of the thread for the worm 4 is 
Such that the worm can drive the worm wheel 
but that the worm wheel cannot turn the worm. 
In this way the worm type speed reduction gear 
ing itself is utilized to perform the primary func 
tion of a load brake, namely, to prevent acceler 
ation of the motor by the load during during 

40 

the hoisting of it will take place at high speed. 
The means for releasably retaining the clutch 

driver 27 in its high speed position (i. e., in en 
gagement with the driven element 26) comprises, 
in the present instance, spring urged detents in 
the form of balls 34 (Figs. 8 and 9). Recesses 35 
are formed in the periphery of the motor shaft 
sleeve 28 and positioned so that the balls 34 
will enter the same when the clutch driver 27 is 
in its high speed position. The detent balls 34 
are loosely received in holes 36 drilled through 
the clutch driver sleeve 27. Consequently, when 
the balls 34 are lodged in the recesses 35, as 
shown in Fig. 9, they latch the clutch driver 
sleeve 27 against endwise movement. When, 
however, the balls 34 ride up out of the recesses 35 
(Fig. 8) the sleeve is freed for endwise move 
ment. 
The balls 34 are yieldably urged toward engag 

ing position by compression springs 37. These 
Springs press against disks 38, which are slid 
ably mounted in radial bores 39 formed in a 
collar 40 that encircles the clutch driver sleeve 
27 and is secured to it by a dog screw 4. The 
Springs 3 are lodged between the sliding disks 
or plungers 38 and the heads of hollow studs 42 
which are threaded in the bores 39. The studs 
42 can be threaded in or out of the bores to 
adjust the compression of the springs 37, and 
thus vary the maximum load on the hoist at 
which the clutch driver sleeve 27 will be released 
to shift to its low speed hoisting position. 
When the motor shaft 24 is turning in a clock 

wise direction for lowering (see Fig. 6) the clutch 
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lowering (and also to aid in holding a load against 
descent when the hoist is stopped with the load 
elevated). 
As noted above, the motor brake is of conven 

tional form and, in accordance with usual prac 
tice, may be applied either to the motor shaft or 
one of the Speed reduction gearing shafts. In 
the present instance it is applied to the worm 
Shaft 23 (see Figs. 2, 3 and 4) and comprises a 
brake drum 43 fixed to such shaft. The brake is 
of the clasp type and comprises a pair of arms 
44, pivoted on the hoist frame 5 at 45, and pre 
Senting brake shoes 46 embracing the periphery 
of the brake drum 43. The arms 44 are normally 
urged toward each other by tension springs 47 
(Fig. 3) anchored at their outer ends to the re 
Spective brake arms and at their inner ends to a 
stationary pin 48. 

In order to thrust the brake arms 44 apart and 
thus release the shoes 46 from the brake drum 
43, a rectangular cam 49 with rounded corners 
is provided between the brake arms. This cam 
is fixed on the end of a controller rockshaft. 50, 
having an actuator cross-arm 5 rigid therewith. 
The rockshaft 50 operates a reversing controller 
for the drive motor'M (the controller being of 
conventional form and hence not shown). Pull 
cords 52, 53 depend from the opposite ends of 
the cross-arm 5. The usual centering spring 
(not shown) of the controller normally holds the 
rockshaft 50 in its neutral position, and in which 
position the controller maintains the motor M 

70 

75 

open-circuited. In such position for the rock 
shaft, the cam 49 is freed from the brake arms 
44 So that the brake is applied and thus holds 
the rotatable elements of the hoist against turn 
ing, while the motor is idle. Pulling on the cords 
52 or 53 serves, respectively, to turn the rock 



4. 
shaft 50 in opposite directions to shift the Con 
troller for connecting the motor for rotation in 
respectively opposite directions, and in either case 
turns the cam 49 to release the motor brake. 
The operation of the hoist as a whole will be 

apparent from the foregoing. By Way of résumé, 
however, a typical cycle of operation will be de 
scribed. In the event that at the end of the last 
operation the hoist was stopped with the load 
hook on the chain 0 in its lowered position, the 
clutch parts will be engaged as shown in Fig. 6 
and the controller rock shaft. 50 will be in its 
neutral position shown in Fig. 3 so that the motor 
is of and the motor brake applied. Under Such 
circumstances the operator attaches a load to 
the chain 0 and pulls on the cord 52 (Fig. 3). 
The latter action turns the rockshaft 50 counter 
clockwise, thereby causing the cam 49 to thrust 
the arms 44 apart to release the motor brake, 
and at the same time closes contacts in the con 
troller (not shown) to energize the motor M for 
rotation in a counterclockwise Or hoisting direc 
tion (as viewed in Fig. 1). 

Rotation of the motor shaft for hoisting causes 
the transverse pin 32 in it to act. On the Sides of 
the helical slots 33 to urge the clutch driver 27 
from the position of Fig. 6 to that of Fig. 5. 
The engagement of the detent balls 34 with the 
recesses 35 resists such shifting of the driver 27, 
however, and consequently the clutch parts will 
remain engaged for high Speed Operation (Fig. 6) 
unless the load is of Sufficient magnitude that the 
resultant torque on the pin 32 is great enough 
to overcome the holding action of the yieldably 
pressed detents. Therefore, the hoisting will 
take place at either a high or low speed, depend 
ing upon the magnitude of the load. 

It is to be observed that if the load is suffi 
ciently great to cause the clutch driver to shift 
to its low speed position when hoisting starts, 
the detent balls 34 will not only be disengaged 
but in addition, When Once the balls are freed 
from the recesses 35, the detent actuator springs 
37 have no tendency thereafter to shift the driver 
27 back to its high Speed position. This is, of 
course, for the reaSons that in the mechanism 
shown the springs 3 act, in a direction trans 
Verse to the driver sleeve 2 rather than axially 
()f it. By virtue of this arrangement the dan 
ger is obviated of an inadvertent shift of the 
driver 27 from low Speed to high speed position 
during the actual hoisting Operation, a shift 
which might otherwise take place (in the case 
Of a constant bias on the driver 27 toward its 
high Speed position) after the load had been 
broken away from its rest position and the torque 
load On the notor thus diminished. 
After the load has been raised a desired dis 

tance, the operator releases the pull cord 52, 
Whereupon the controller rockshaft 50 is re 
stored to neutral by its centering spring, thus 
Shutting off the motor and applying the motor 
brake. The motor brake and the low efficiency 
Worm both aid in holding the worm shaft 23 
against turning and, hence, in preventing inad 

s 
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light load the driver 2 would already be in such 
high speed position and even if it were in low 
Speed position during hoisting the coacting pin 
and slot 32, 33 would immediately shift it to the 
high Speed position as soon as lowering rota 
tion of the motor started. 

During the lowering operation the low eff 
ciency worm 4 constitutes a load brake of an 
advantageous type. That is to say, it prevents 
the descending load from acting as a driver and 
overspeeding the motor, since the low efficiency 
of the worn prevents its being turned by the 
Worm wheel. With a load tending to revolve the . 
Worm wheel, however, only a small torque need 
be exerted on the worm to cause it to turn in the 
direction in which it is urged by the loaded 
Worm wheel. Therefore the load on the motor 
M is quite light during lowering, no matter how 
heavy the load, and it is for this reason that low 
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vertent gravity descent of the suspended load. 
To lower the Suspended load, the operator pulls 

on the cord 53, thereby turning the rockshaft 50 
clockwise (Fig. 4). As before, this releases the 
motor brake, but in this instance the motor is 
connected for rotation in an opposite or clockwise 
direction (as viewed in Fig. 1). During the re 
sulting lowering the clutch driver 27 is in its 
high Speed position shown in Fig. 6. If the 
preceding hoisting operation were made on a 

O 

ering may always be carried out with the high 
Speed connection in use without danger of over 
loading the motor. In hoisting, on the other 
hand, the motor has to assume the full load, and 
Since Substantially greater power is required for 
high Speed hoisting than for low speed hoisting, 
the arrangement heretofore described is utilized 
which automatically compels slow speed hoisting 
(with maximum torque multiplication in the 
transmission) except in the case of light loads. 
It will thus be seen that the herein disclosed hoist 
is arranged in such manner as to provide for 
high Speed operation whenever it is safe, from a 
motor load Standpoint, but compels slow speed 
Operation when the latter is necessary for mo 
tor protection. In this way the overall operat 
ing time for the hoist during a series of hoisting 
and lowering cycles is cut to the minimum com 
patible with Safe motor operation. Moreover, the 
Speed selection is effected entirely automatically 
So tilat no dependence in that regard is placed 
On the skill or judgment of the operator. 
At the end of the desired amount of lowering, 

or at any time for that matter, the hoist is 
stopped simply by releasing the pull cords so 
that the rockshaft 50 (Fig. 4) is restored to neu 
tral by its centering spring. As heretofore noted, 
this shuts off the motor M and applies the motor 
brake. 
What we claim as our invention: 
l. A hoist comprising, in combination, a ro 

tatable hoisting member, a reversible power 
actuated driving means, a speed-change torque 
multiplication transmission between said power 
actuated means and said hoisting member, said 
transmission including an element shiftable 
alternatively to two different positions for cor 
responding high and low speed settings of said 
transmission, means operable automatically in 
response to rotation of said reversible driving 
means in a lowering direction and with a load 
of predetermined magnitude for urging said 
element to its high speed position and also oper 
able automatically in response to rotation of said 
driving means in an opposite or hoisting direc 
tion for urging said element to its other or low 
Speed position, and means for releasably retain 
ing Said element against shifting from its high 
Speed position except in response to a load above 
Said predetermined magnitude while maintain 
ing freedom of movement of said shiftable ele 
ment to high Speed position in response to ro 

s 

tation of driving means in a lowering direction. 
2. A hoist comprising, in combination, a ro 

tatable hoisting member, a reversible power 
actuated driving means, a speed-change torque 



2,867,041 
multiplication transmission between said power 
actuated means and said hoisting member, said 
transmission including an element shiftable 
alternatively to two different positions for cor 
responding high and low speed settings of said 
transmission, means operable automatically in 
response to rotation of Said reversible driving 
means in a lowering direction for urging said 
element to its high speed position and also oper 
able automatically in response to rotation of said 
driving means in an opposite Or hoisting direc 
tion for urging said element to its other or low 
Speed position, means including a spring-urged 
detent for releasably retaining said element in its 
high speed position against the urging of said 
automatically operable means until the load on 
said hoisting member reaches a predetermined 
maximum, and means for adjusting the Setting 
of Said spring-urged detent to vary the prede 
termined value of load at which the same releases 
to permit shifting of said element to its low speed 
position under the urging of said automatically 
operable means. 

3. A hoist comprising, in combination, a re 
versible electric drive motor, means including a 
revoluble hoisting member rotatable in opposite 
directions for respectively raising and lowering 
a load, alternatively available high and low speed 
drive connections between said motor and hoist 
ing member, shiftable coupling means operable 
Selectively in alternative first and second posi 

5 

5 
a coupling sleeve telescoped on said shaft for 
movement axially thereof and having clutch 
teeth on its opposite ends engageable with the 
clutch teeth on respective ones of said speed 
change elements, said clutch teeth on said cou 
pling sleeve being of buttress form and each 
tooth having an inclined face and a straight 
face, the series of teeth on said coupling member 
presented to Said first Speed-change element be 

20 
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tions thereof to render respective ones of said 
connections Operative, means actuated in ac 
cordance with the direction of rotation of said 
motor for urging said coupling means to shift to 
Said first position thereof to render said high 
speed connection operative during rotation of 
said motor for lowering and for urging said coul 
pling means to shift to said second position 
thereof to render said low speed connection op 
erative during rotation of said motor for hoist 
ing, and means for yieldably restraining said 
coupling means from shifting from said first po 
sition to said second position thereof during 
hoisting until the load. On Said hoisting member 
exceeds a predetermined value. - 

4. A hoist comprising, in combination, a hoist 
ing member rotatable in respective opposite di 
rections to raise and lower a load, a reversible 
electric motor having a rotatable drive shaft, a 
two-setting speed-change torque multiplication 
transmission between said motor and hoisting 
member including high and low speed speed 
change elements revolubly journaled on said 
motor shaft in spaced relation to each other and 
presenting clutch teeth. On their opposed sides, 
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ing arranged so that the inclined teeth faces are 
leading during rotation of the sleeve for hoist 
ing and the other series of teeth on said coupling 
sleeve being positioned so that the straight faces 
thereof are leading during rotation of said sleeve 
in the opposite direction for lowering, the teeth 
-on said speed-change elements being of a shape 
complemental to the adjacent teeth on said cou 
pling sleeve, and means connecting said sleeve to 
said shaft and operable in accordance with the 
direction of rotation of said shaft for urging 
Said sleeve to move axially of the shaft in a 
direction to engage said high speed speed 
change element during rotation of said shaft for 
lowering and in an opposite axial direction to 
engage said low speed speed-change element 
during rotation of Said shaft for hoisting. 

5. A hoist comprising, in combination, a ro 
tatable hoisting member having a hoist line 
reeved thereover and operable in respective op 
posite directions of rotation thereof to raise and 
lower a load attached to the line, a reversible 
electric motor having a rotatable drive shaft, a 
two-Setting speed-change torque multiplication 
transmission between said motor and hoisting 
member including first and second speed-change . 
elements revolubly journaled on said motor shaft 
in spaced relation to each other and presenting 
clutch teeth on their opposed sides, a coupling 
sleeve telescoped on said shaft for movement 
axially thereof and having clutch teeth on its 
opposite ends engageable with the clutch teeth 
On respective Ones of Said speed-change ele 
ments, means coacting with said shaft urging 
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Said sleeve to move axially of the shaft in re 
spective opposite.directions corresponding to the 
direction of shaft rotation to thereby move into 
position to engage the sleeve teeth with those of 
a corresponding one of said, speed-change ele 
ments and thereby to couple the latter to said 
sleeve, and means including a detent yieldable 
in a direction radially of the sleeve for holding 
the latter releasably against shifting movement 
from high speed position. 
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