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UNITED STATES PATENT OFFICE. 
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No. 849,625. Specification of Letters Patent, Patented April 9, 1907. 
Application filed May 29, 1905, Serial No. 262,785, 

To all, whon, it inval/ conce7'il. In the said drawings, 1 indicates a suitable 
Be it known that I, GEORGE W. KING, a Supporting frame or base, on which are 55 

citizen of the United States, residing at mounted bearing-boxes 2 to receive a shaft 3, 
Marion, in the county of Marion and State of which carries the drum 4, on which the cable 

5 Ohio, have invented certain new and useful or rope is Wound. This drum is provided 
Improvements in Hoisting Mechanism, of With a gear 5, which meshes with a pinion 6 
which the following is a specification, refer- On a counter-shaft 7, mounted in bearings S to 
ence being had therein to the accompanying on the frame 1. The counter-shaft 7 carries 
drawings. a gear 9, which meshes with a pinion 10 on a 

to This invention relates to hoisting mechan- shaft 11, which I will term the “driving 
ism or to mechanism whereby a rope, cable, shaft,' since to it the power is applied for ac 
or the like supporting a load or otherwise tuating the drum 4. The shaft 11 is mount- 65 
under strain may be wound upon or unwounded in bearings 12 and 13 on the frame 1 and is 
from a suitable drum. capable of a slight longitudinal movement in 

15 Although the invention is of general appli- said bearings. Said shaft bears directly in 
cation, the particular embodiment thereof the bearing 12, but indirectly in the bearing 
chosen for purposes of illustration is de- 13, there being interposed between the bear- 7o 
signed more particularly for use as a ladder-ing and shaft a sleeve 14, splined to the shaft 
hoist for gold-mining dredges, being em- so that the two rotate in unison, while the 

20 ployed to raise and lower the ladder or sup-shaft is free to move longitudinally with re 
porting-frame around which the endless spect to the sleeve, the latter being prevented 
chain of excavating-buckets passes. from longitudinal motion by its engagement 75 
The object of the invention is to provide a with the bearing 13, which ?its a reduced or 

structure which will automatically and se-grooved portion 15 of the sleeve. The outer 
25 curely hold a heavy load in any desired posi- end of the sleeve is provided with a helical or 

tion, the same comprising an automatic inclined cam-surface 16, while the inner end 
brake or holding device, which comes into of said sleeve is provided with a friction-sur- 8o 
play the moment the motor stops, holding face, preferably in the form of a fiction-ring 
the load stationary, and requiring a reversal 17. 1S indicates a similar friction-ring, 

3o of the direction of movement of the driving which is keyed or otherwise secured to the 
art or motor to effect the lowering of the shaft 11, so as to partake of all its move 
oad. ments. Between the two friction-lings there 85 
To these and other ends my invention con- is mounted loosely on the shaft 11 a ratchet 

sists in certain novel features, which I will wheel 19, the periphery of which is provided 
35 now proceed to describe and will then par- with ratchet-teeth 20, while its lateral sur 

ticularly point out in the claims. faces 21 constitute friction-surfaces which co 
In the accompanying drawings, Figure 1 operate with the corresponding friction-sur- go 

is a plan view of a structure embodying my faces of the rings 17 and 1S. In connection 
invention in one form. Fig. 2 is a side eleva- with the ratchet-wheel 20 one or more pawls 

4o tion of the same. Fig. 3 is a transverse sec- are employed, and I have shown two pawls 
tional view taken on the line ca of Fig. 1 as employed in the present instance, deeming 
and looking in the direction of the arrows. this number more desirable, for the reason 95 
Fig. 4 is a detail sectional view taken on the that in the case of breakage of one of them 
line y y of Fig. 1 and looking in the direction the other will still hold the load. These 
of the arrows. Fig. 5 is a side elevation of pawls are so arranged that when one of them 
the driving-wheel, showing the friction-brake is in locking engagement with a tooth of 
in elevation and the bearing partly in section the ratchet-wheel or in position to so engage 1 oc 
and partly in dotted lines. Fig. 6 is a detail the other is half-way between two teeth. By 
plan view, partly in section, through the this arrangement the distance which the 
driving-wheel and its friction-ring and show- wheel can turn backward is reduced to one 
ing the friction-shoe; and Fig. 7 is a view half of the pitch of its teeth, and the shock or 
showing the hoist and its operating-motor blow to the ratchet-wheel and pawl is cor- 1 o5 
connected thereto. respondingly climinished. 
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The two pawls being alike, I will describe 
only one of them, the same description being 
applicable to the other also. 

Each pawl is supported in a suitable base 
or bracket 22 on a pivot 23, the body or 
tooth of the pawl 24 being carried by a sleeve 
25, which fits on said pivot, said sleeve also 
carrying a counterweight 26, which con 
stantly tends to move the pawl into engage 
ment with the ratchet-wheel. The sleeve 25 
also carries an arm 27, which extends along 
side of the ratchet-wheel 19 and carries a 
friction plug or pin. 28, which bears against 
the side of the ratchet-wheel. Said pin is 
preferably of wood and is mounted to slide in 
a sleeve 29 on the end of the arm 27, said 
sleeve also inclosing a spring 30, which bears 
at one end against the pin 28 and at the 
other end against a screw-plug 31, threaded 
into the outer end of the sleeve. This spring 
tends to keep the friction-pin in contact with 
the ratchet-wheel, and its pressure may bead 
justed by the screw-plug in an obvious man 
ner. The arrangement of these parts is such 
that when the hoist is winding in the rope or 
cable the ratchet-wheel 19 turns in a direc 
tion such that by its engagement with the 
friction-pins 28 it so moves said pins as to 
turn the sleeves 25 upon their pivots and 
throw the pawl-teeth out of engagement with 
the ratchet-teeth, thus preventing clicking 
and wear of these parts while winding in 
or hoisting. Movement of the drum and 
ratchet-wheel in the opposite direction will, 
by its engagement with the friction-pins, in 
stantly throw the pawls inward toward the 
ratchet-teeth, and thus insure their prompt 
engagement therewith. 
The shaft 11 projects some distance be 

yond the end of the sleeve 14 with the helix 
or cam incline 16. On said projecting end 
there is loosely mounted a driving-wheel 32, 
to which power is applied from the motor in 
any suitable manner. The hub 33 of this 
driving-wheel is provided with a helical cam 
or incline 34, which is a reverse counterpart 
of and coöperates with the cam 16 on the 
sleeve 14. The end of shaft 11 projects be 
yond the hub 33 of the driving-wheel and 
is reduced and threaded, as shown at 35, to 
receive a nut 36, which connects and adjusts 
the parts, said nut being prevented from ro 
tating with respect to the shaft, and thus 
becoming loose, by means of a collar 37, in 
terposed between the nut and the end of the 
hub 33 of the driving-wheel, said collar being 
splined on the shaft 11, so as to rotate there 
with and be capable of longitudinal move 
ment thereon. 
The machine is designed for use in connec 

tion with a reversible motor 37 of any kind, 
preferably an electric motor which is geared 
or otherwise connected to the driving-wheel 
32, as by means of a belt 37, as shown. 

65 When this driving-wheel is turned in the di 
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rection indicated by the arrow, the rope or 
cable is wound upon the drum, lifting the 
load. This is effected by reason of the fact 
that the driving-wheel32 first turns upon the 
shaft 11, its helix or cam 34 traveling over 
the helix or cam 16 of the sleeve 14. Said 
sleeve 14 being fixed against longitudinal 
motion, the action of the cam-surfaces moves 
the shaft 11 longitudinally in a direction to 
ward the right in Fig. 3 of the drawings. 
This brings the friction-ring 18, which moves 
along with the shaft, against the ratchet 
wheel 19, pressing this latter in turn against 
the friction-ring 17, which forms an abut 
ment to support said thrust, so that the 

7 to 

75 

ratchet-wheel is firmly gripped and rotates 
in unison with the shaft, all of the parts then 
rotating together. As already noted, when 
the ratchet-wheel 19 is rotating in this direc 
tion the pawls 24 are thrust out of engage 
ment with the ratchet. As soon, however, 
as the desired amount of winding has been 
accomplished or the load has been raised to 
the desired height the motor is stopped, 
whereupon the pawls are immediately thrown 
into engagement with the ratchet-wheel and 
prevent this latter from rotating. It will be 
understood that the load acts upon the shaft 
11 in such a way that the engagement of the 
helices or cams 16 and 34 continue to exert 
an end thrust on the shaft 11 in the same di 
rection, the cam-Surface 16 receiving the 
moving impulse from the load and transmit 
ting it to the cam-surface 34 and thence 
through hub 33 and collar 37 to the nut 36. 
This keeps the ratchet-wheel 19 gripped be 
tween the friction-rings 17 and 18, and there 
fore fast on the shaft 11, which cannot rotate, 
since the pawls prevent the ratchet-wheel 
from rotating. Thus the load may be held 
stationary at the point which it has reached 
when the motor stops. In order to lower the 
load, the motor is reversed, so as to turn the 
driving-wheel 32 in the opposite direction. 
This causes the cam-surface 34 to move 
away from the cam-surface 16, thereby re 
moving the end thrust from the shaft 11 and 
loosening the grip of the friction-rings 17 and 
18 upon the ratchet-wheel 20. The shaft 11 
is therefore free to turn in the proper direc 
tion to allow the load to lower itself by its 
own weight, said shaft turning in the ratchet 
wheel, which is still held stationary by the 
pawls; but this lowering of the loadby grav 
ity only occurs as long as the motor is run 
ning in the reverse direction referred to, and 
as soon as the motor stops the cam-surface 16 
again engages the cam-surface 34, which latter 
is now stationary, and the shaft 11 is again 
thrust endwise so as to cause the friction 
rings to grip the ratchet-wheel, thereby con 
necting the shaft to said ratchet-wheel and 
stopping the rotation of the shaft, since the 
ratchet-wheel is held stationary by the pawl. 

It will be seen from the foregoing descrip 
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load when the power is turned on. 
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any point at which it may be when the motor 
is stopped and can only be lowered by revers 
ing the motor. In consequence of this the 
motor exerts its power to lift the load, but has 

tion that the load is automatically locked at 

no load to hold, and in lowering the load the 
motor must be run in the opposite direction, 
exerting only a very small amount of power, 
sufficient to keep the cam-surfaces disen 
gaged. The structure comprises, in effect, 
an automatic brake which is always applied 
except when the motor is running either in 
One direction or the other. 
When lowering the load, it may occur 

where the parts work very easily that the 
momentum of the motor &nd other parts 
positively connected to it may be sufficient 
to keep the cam 34 from engagement with 
the cam 16 for some little time after the 
power has been shut off. Where this occurs, 
there will be a lowering of the load beyond 
the point where it is desired to stop it by the 
stopping of the motor. To prevent this, I 
employ a friction device or automatic brake 
which will arrest the movement of the motor 
as soon as the power is shut off, bringing it to 
a quick stop. This device in its preferred 
form is shown more particularly in Figs. 1 and 
5. It comprises a friction-shoe 3S, which is 
pivoted to the free ends of a pair of support 
ing arms or links 39, the other ends of which 
are pivoted at 40 to an arm 41, extending out 
from the bearing 13, said pivot being eccen 
tric to the axis of the wheel. Coöperating 
with this friction-shoe is a friction-ring 42, 
formed or secured on the driving-wheel 32. 
The shoe is so located as to tend to engage 
with the friction-ring and to have its engage 
ment therewith increased when the driving 
wheel is turning in the direction necessary to 
lower the load. The extent of this engage 
ment is, however, limited by means of a suit 
able stop, so that while the friction-shoe en 
gages the friction-ring with a pressure su?li 
cient to stop the momentum of the motor 
when the power is off and bring the motor to 
a quick stop said pressure is not suflicient to 
prevent the motor from turning the driving 
wheel in the proper direction to lower the 

The stop 
which limits the engagement of the shoe with 
the ring is preferably an adjustable one, and 
in practice I prefer the specific form of stop 
shown, which comprises a screw or bolt 43, 
located in the path of the shoe and threaded 
into an arm 44, extending from the bearing 
13 below the shoe. The screw can be readily 
turned in its threaded seat so as to cause it 
to project up more or less, and thus decrease 
or increase the frictional engagement of the 
shoe and ring, and is secured in position after 
adjustment by a lock-nut 45, threaded onto 
it and bearing against the top of the arm 44. 

I do not wish to be understood as limiting 
myself to the precise details of construction 

3. 

hereinbefore described, and shown in the ac 
companying drawings, as it is obvious that 
these details may be varied without depart 
ing from the principle of my invention. 

IIaving thus fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is 

1. In a mechanism of the character cle 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, of a friction mem 
ber mounted on said shaft and having a ro 
tary and longitudinal movement, a load-sup 
porting wheel loosely mounted on said shaft 
adjacent thereto, a drive-wheel mounted on 
said shaft, means operated by said drive 
wheel for bringing said friction member into 
engagement with said load-supporting wheel, 
an abutment engaging said load-supporting 
wheel on the side opposite said friction mem 
ber to support the same against the thrust of 
said friction member, and means for locking 
said load-supporting wheel against move 
ment in the direction in which the load tends 
to turn the shaft, substantially as described. 

2. In a mechanism of the character cle 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, said shaft being 
longitudinally movable, of a friction member 
rotating and moving longitudinally with said 
shaft, a load-supporting wheel loosely mount 
ed on said shaft adjacent thereto, a drive 
wheel mounted on said shaft, means operated 
by said drive-wheel for moving said shaft to 
bring said friction member into engagement 
with said load-supporting wheel, an abut 
ment engaging with said load-supporting 
wheel on the side opposite said friction mem 
ber to support the same against the thrust of 
said friction member, and means for locking 
said load-supporting wheel against move 
ment in the direction in which the load tends 
to turn said shaft, substantially as described. 

3. In a mechanism of the clharacter de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, said shaft being 
longitudinally movable, of a sleeve rotating 
with said shaft, and held against longitudinal 
movement, said sleeve being provided with a 
friction member, a driving - wheel loosely 
mounted on said shaft, means operated by 
said driving-wheel for moving said shaft, lon 
gitudinally, a friction member secured on 
said shaft, a wheel loosely mounted on said 
shaft between the friction members carried 
by the shaft and sleeve respectively, and 
means for locking said wheel against move 
ment in the lirection in which the load tends 
to turn the shaft, substantially as described. 

4. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or lead te: dig to tut: 
said shaft in one direction, said shaft being 
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provided with a part rotating in unison there 
with and having a helical or spiral cam-sur 
face, of a driving-wheel loosely mounted on 
said shaft and having a complementary calm 
surface coöperating with the first-mentioned 
cam-surface, a load-supporting wheel loosely 
mounted on said shaft, means for preventing 
rotation of said wheel in the direction in 
which the load teads to turn the shaft, and a 

O 

25 

45 
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friction member having a rotatory motion de 
rived from the driving-wheel and movable in 
the direction of its axis of rotation toward 
and from the load-holding wheel, said axial 
movement being caused by the movement of 
the cam-surfaces on each other, substantially 
as described. -- 

5. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in One direction, said shaft being 
longitudinally movable, of a sleeve rotating 
with said shaft and held against longitudina 
movement, said sleeve being provided with a 
helical or spiral cam-surface, a driving-wheel 
loosely mounted on said shaft and having a 
complementary cam-surface coöperating with 
that of the sleeve, said driving-wheel engag 
ing said shaft to move it longitudinally, a 
wheel free to rotate relatively to said shaft, 
means for locking said wheel against move ment in the direction in which the load tends 
to turn the shaft, and means for connecting 
said wheel and shaft to cause said parts to ro 
tate in unison, said connecting means being 
operated to connect said parts by the longi 
tudinal movement of the shaft in one direc 
tion, and being operated to disconnect said 
parts by the longitudiinal movement of the 
shaft in the other direction, substantially as 
described. 

6. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in One direction, said shaft being 
longitudinally movable, of a sleeve rotating 
with said shaft and held against longitudinal 
movement, said sleeve being provided with a 
helical or spiral cam-surface, a driving-wheel 
loosely mounted on said shaft and having 
a complementary cam-surface coöperating 
with that of the sleeve, said driving-wheel en 
gaging said shaft to move it longitudinally, a 
friction member rotating and moving longi 
tudinally with said shaft, a load-supporting 
wheel loosely mounted on said shaft adjacent 
thereto, an abutment to support said load supporting wheel against E. 
first friction member, and means for locking 
said load-supporting wheel against movement 
in the direction in which the load tends to 
turn the shaft, substantially as described. 

7. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, said shaft being 

e thrust of the 
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longitudinally movable, of a sleeve rotating 
with said shaft and held against longitu 
dinal movement, said sleeve being provided 
at one end with a helical or spiral cam-surface, 
and at the other end with a friction member, 
a driving-wheel loosely mounted on said 
shaft and having a complementary cam-sur 
face coöperating with that of the sleeve, said 
driving-wheel engaging said shaft to move it 
longitudinally, a friction member secured on 
said shaft, a wheel loosely mounted on said 
shaft between the friction members carried 
by the shaft and sleeve respectively, and 
means for locking said wheel against move 
ment in the direction in which the load tends 
to turn the shaft, substantially as described. 

S. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, said shaft being 
provided with a part rotating in unison there 
with and having a helical or spiral cam-sur 
face, of a driving-wheel loosely mounted on 
said shaft and having a complementary cam 
surface coöperating with the first-mentioned 
cam-surface, a load-supporting ratchet-wheel 
loosely mounted on said shaft, a pawl for pre 
venting rotation of said wheel in the direc 
tion in which the load tends to turn the shaft, 
and a friction member having a rotatory mo 
tion derived from the driving-wheel and mov 
able in the direction of its axis of rotation to 
ward and from the ratchet-wheel to engage 
and disengage the same, said axial movement 
being caused by the movement of the cam 
surfaces on each other, substantially as de 
scribed. 

9. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, said shaft being 
longitudinally movable, of a sleeve rotating 
with said shaft and held against longitu 
dinal movement, said sleeve being provided 
with a helical or spiral cam-surface, a driv 
ing-wheel loosely mounted on said shaft 
and having a complementary cam-surface 
coöperating with that of the sleeve, said 
driving-wheel engaging said shaft to move 
it longitudinally, a friction member rotating 
and movable longitudinally with said shaft, 
a ratchet-wheel loosely mounted on said 
shaft adjacent to said friction member and 
having a friction-surface to coöperate there 
with, an abutment to support said ratchet 
wheel against the thrust of the friction mem 
ber, and a pawl for locking said ratchet 
wheel against movement in the direction in 
which the load tends to turn the shaft, sub 
stantially as described. 

10. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, said shaft being 
longitudinally movable, of a sleeve rotating 
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with said shaft and held against longitu 
dinal movement, said sleeve being provided 
at One end with a helical or spiral cam-sur 
face, and at the other end with a friction 
member, a driving-wheel loosely mounted on 
said shaft and having a complementary cam 
surface coöperating with that of the sleeve, 
said driving-wheel engaging said shaft to 
move it longitudinally, a friction member 
secured on said shaft, a ratchet-wheel loosely 
mounted on said shaft between the friction 
members carried by the shaft and sleeve re 
spectively, said ratchet-wheel being provided 
with friction-surfaces to coöperate with said 
friction members, and a pawl for locking 
said ratchet-wheel against movement in the 
direction in which the load tends to turn the 
shaft, Substantially as described. 

11. In a mechanism of the character de 
scribed, the combination, with a drum, a 
shaft operatively connected there with, and 
a driving-wheel, connected to said shaft, 
adapted to be connected with a motor and 
having a friction-ring with an inwardly-fac 
ing friction-surface, of a friction-shoe bearing 
on said friction-surface, an arm pivotally 
supported at one end eccentrically to the 
driving-wheel axis and connected to the fric 
tion-shoe at its other or free end, and a stop 
for limiting the engaging movement of the 
shoe, Substantially as described. 

12. In a mechanism of the character de 
scribed, the combination, with a drum, a 
shaft operatively connected there with, and 
a driving-wheel, connected to said shaft, 
adapted to be connected with a motor and 
having a friction-ring with an inwardly-fac 
ing friction-surface, of a friction-shoe bearing 
on said friction-surface, an arm pivotally 

5 

supported at One end eccentrically to the 
driving-wheel axis and connected to the 
friction-shoe at its other or free end, and an 
adjustable stop for controlling the engaging 
movement of the shoe, substantially as de 
scribed. 

13. In a mechanism of the character de 
scribed, the combination, with a shaft acting 
against a resistance or load tending to turn 
said shaft in one direction, said shaft being 
provided with a part rotating in unison 
there with and having a helical or spiral calm 
surface, of a driving-wheel loosely mounted 
on said shaft and having a complementary 
cam-surface coöperating with the first-lmen 
tioned cam-surface, a load-supporting wheel 
loosely mounted on said shaft, means for 
preventing rotation of said wheel in the di 
rection in which the load tends to turn the 
shaft, a friction member having a rotatory 
motion derived from the driving-wheel and 
movable in the direction of its axis of rota 
tion toward and from the load-holding wheel 
by the movement of the cam-surfaces on 
each other, a reversible motor operatively 
connected with said driving-wheel, and an 
automatic brake acting on said driving 
wheel with a pressure regulated to overcome 
the momentum of the wheel and motor when 
power is shut off after the motor has been run 
ning in the direction in which the load tends 
to move the parts, substantially as described. 

In testimony whereof Ia ?liX my signature 
in presence of two witnesses. 

GEORGE W. KING. 
Witnesses: 

WILLIAM R. SHISLER, : 
ROBERT G. LUCAS. 
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