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No. 834,901. 

UNITED STATES PATENT OFFICE. 
CHARLEs E. GLESSNER, OF OURAY, COLORADO, ASSIGNOR OF ONE-HALF 

TO COOPER ANDERSON, OF TELLURIDE, COLORADO. 
Hoist. 

specification of Letters Patent. 
> Application filed December 30, 1905. Serial No, 293,922, 

Patented Nov. 6, 1906. 

To all whom it may concern: 
Beit known that I, CHARLEs E.GLEssNER, 

a citizen of the United States, and a resident 
of Ouray, county of Ouray, State of Colorado, 
have invented certain new and useful Im 
provements in Hoists, of which the following 

i is a specification accompanied by drawings. 

o 

used in any connection in 

5 

be perfectly controlled in such manner that 
power is saved, and the full load need not be. 
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vators, transmission-gearing for s 
automobiles, electric traction, aid in fact, in 

40 
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ing drawings, in which 

be applied gradually, thereby permitting con 
motors to be used in situations. 

to which they have notheretofore been found 
applicable. The apparatus may be used 
with any suitable form of motor-as, for in stance, an electric motor of the asynchronous 
or any other desired prime mover. The 
source of power in some instances may be a 
line-shaft, from which a number of hoists or 

mode of operation substantially as a 
after fully described and claimed in this 

This invention relates to hoists, more par ticularly to hoists driven by a substantially 
constant-speed motor, although it may be 

which it is found 
applicable. . . The objects of the invention are to im 
prove upon the construction and operation 
of hoists, render them more efficient and safe, 
thus preventing accidents and breakdowns 
and simplify the construction of the parts. 
Another and ve 

invention is to enable the starting and stop 
ping of the apparatus under variable loads to 

thrown upon the motor on starting, but may 
stant-Spee 

induction type, a steam-engine, a gas-engine, 

power-driven devices may be driven, 
The principles of the inventipn are appli 

cable not only to hoists, but to many other 
classes of apparatus-as, for instance, to ele 

shafting, to 

almost any eonnection in which it is desired 
to transmit power from a driving-shaft to a 
driven shaft under the complete control of the 

, operator under varying loads and at varying, 
speeds. 

45 • 

inafter appear; and to these ends the inven 
ition consists of apparatus for carrying 
the above objects embodying the features of . 
construction, combinations of elements, and 

. . . . . . . . . . t 

Further objects of the invention will here 
out 

arrangement of parts havin the El 
ere 

specification and shown in the accompany 

important object of the 

Figure 1 is a front elevation of a hoist em 
bodying the invention. Fig. 2 is a trans 

55 

verse sectional view on the line 22 of Fig. 1 
looking in the direction of the arrows." 
3 is a rear elevation of the machine. 

Fig. 
Fig. 4. . . 

is a transverse sectional view on the line 4 4. 
of Fig. 1 looking in the direction of the ar- . . . 
rows. Fig. 5 is a longitudinal sectional view 
of the machine on the line 55 of Fig. 6. Fig. 
machine. Fig. 7 is a face view in section and 
partly broken away of the maintransmission 
gearing of the machi 

6 is a top plan view, partly in section, of the 
65 . 

. Fig. 8 is a view , 
similar to Fig. 7 of the automatic. braking 

line 99. of Fig. 1 looking in the direction of 
apparatus and its gearing Fig. 9 is an en 
larged detail transverse sectional view on the o 

the arrows, showing the means fortying the ... two controlling-levers together. Fig 10 is 
of one of the ball-and-socket joints. i. Fig. I 
is an enlarged detail horizontal sectional 
an enlarged detail horizontal sectional view: . . 

75 

view, taken through one of the ball-and 
socket joints which connect the brake-shoes. 
to their shafts. Fig. 12 is an enlarged detail 
erspective view of one of the brake-shoes. 
i 13 is a transverse enlarged sectional de 

tail view of one of the brake-shoes. Fig. 14 . 

small transmission gearing for the automatic 
ESR; Fig.15 is a dia 

is a longitudinal sectional view through the 
85. 

ammatic view illustrating the relative posi 
tions of the hoist and load. Referring to the drawings, A and Brepre 
sent frames provided with bearings. C for the 
shaft D, which is connected to be driven 9d 
from the sources of power, in this instance..." 
represented by two constant-speed induct, 
tion-motors E, suitably geared to the shaft D : by means of pinions F and G. Any 
suitable motors may be provi ded for operat ing the hoist and any suitable gearing maybe 
utilized for, connecting 

95 

: the motors to the 
shaft D. Preferably two motors are used, as 
shown, one at each side of the hoist, as is cus; tonary in practice. . . . , , 

Handl, which may be termed 
Ics. Engine of the frames A and B are SE 

the “mainframes, for supporting the hoist. . 
ing-drum J, in this instance shown hollow 
and provided with hollow trunnions Kine Ios . . 
form of sleeves loose upon the shaft Dandin s D 
dependent thereof, and E; loosely in 
bearings L in the frames-H and I. 

  



O 

2. 

The hoisting-drum J is connected to be 
driven from the shaft D by means of suitable 
transmission-gearing, by means of which the 
speed of the drum may be controlled without 

5 changing the speed of the motors and the 
load may be gradually applied in starting. 
In this instance I prefer to use a planetary 
system of gearing for connecting the hoist 
ing-drum to the shaft D and, as shown, there 
is a gear O suitably connected to the shaft D, 
as by means of a key, and loose on the shaft 
D is a disk P, to the periphery of which is 
adapted to be applied a brake or brakes, so 
that said disk may be held from rotation or 

15 permitted to rotate at full speed or permitted 
to slip under the brake-shoes. 

Suitably pivoted to the rotatable disk P 
on studs Q are planetary pinions R, meshing 
with the gear O and also meshing with the 
internally-toothedgear S, having the toothed 
rim T, adapted to fit beneath the rim U of the 
brake-disk P. The internally-toothed gear 
S is fast upon the sleeve K of the hoisting 
drum J, being connected thereto in any suit 
able manner, as by means of a key, and thus 
rotates therewith. : It is obvious that ac 
cording to whether or not the brake-disk P 
carrying the pinions R is held from rotation 
or permitted to rotate at varying speeds the 

3o power will be transmitted from the shaft, D 
to the drum J, and said drum may be oper 
ated at varying speeds according to the 
amount of slip permitted for the disk P. 

Suitable means are provided for braking 

25 

35 
means are also provided for applying a brake 
to the drum J, as by means of the brake-disk 
V, connected to rotate with the sleeve or hol 
low trunnion K of the drum J in order to 
stop the drum in any desired position by 
means of said brake, although, as will herein 
after appear, the load or cage' connected to 
the cable may be stopped in any desired po 
sition by permitting the slip on the disk P to 

40 

4 
5 this point the speed of the drum J may be 
varied as desired up to full speed. 

Both disks P and V are provided with 
grooved peripheries U, and the brake-shoes 
aré adapted to conform to said peripheries. 
By means of such construction the disks P 
and V are centered or maintained in one 
plane when the brakes are applied. It is 
more important that the disk P should be 
centered and prevented from getting out of 
alinement, since in this instance the brake 
shoe is not applied over the center of the disk, 
as in the case of the brake-disk V; but I pref 
erably make the peripheries of both disks 
alike and construct the shoes substantially 
alike. The disk V, as stated, is keyed di 
rectly to the sleeve K on the drum, while the 
disk R, on the other hand, is loose on the shaft, 
D, and for this reason the means for center 

65 ing the disk add greatly to the efficiency of 

so 

55 

the disk P. of the planetary gearing, and 

compensate, for the power applied. From 

834,901 

the machine. The grooved disk V, since it is 
part of the drum, aids in centering the disk P. 
The brake-shoes may be constructed in 

any suitable manner; but I prefer to con 
struct them substantially as shown in detail 
in Fig. 12, in which W represents a wooden 
shoe gripped between steel angle-irons X, 
having inwardly-projecting flanges Y for 
gripping the shoe W. The upright legs Z of 
the angle-irons are suitably connected to 
gether, as by means of bolts a, and means are 
provided for pivoting said angle-irons carry 
ing the shoes W around the periphery of the 
brake-disks P and V, and operating means 
are provided for tightening and loosening 
said brake-shoes upon the periplery of said 
disks. In this instance the upright legs Z of 
the angle-irons N are bent outwardly at the 
heel of each shoe to form lugs or ears b, which 
are pivoted on the pins c between the frames 
A II and B I around the periphery of the 
disks P and V. According to this construc 
tion the disks are maintained in one plane 
and substantially, the whole of the strain 
comes upon the frames and the operating 
levers are relieved of a large part of the 
strain. I preferably provide three brake 
shoes for each brake-disk, although any suit 
able number may be provided in any suitable 
arrangement; but I have found three brake 
shoes in the arrangement described to oper 
ate satisfactorily. The angle-frames X of 
the brake-shoes are pivoted at suitable inter 
vals around the disks on the frames of the ma 
chine, and the shoes are of suflicient length to 
substantially cover the ntire periphery of 
the brake-disks. The toe d of each shoe 
preferably extends, between the forked por 
tion of the angle-irons between the ears b of 
the shoe immediately in front. 

Preferably the webs or vertical legs Z of 
the shoe angle-irons are thickened at their 
middle portions e and provided with bearings 
for the brake-beams f connecting the shoes, 
of which there are three extending longitu 
dinally of the hoist. Suitable means are 
provided for operating the brake-shoes, and 
in this instance disks g and h are provided 
adjacent each drum-head and seated in bear 
ings on frames Hand I, respectively, in such 
manner that said disks may be rotated 
slightly in their bearings. These disks are 
connected in this instance to be rotated by 
the hand-leversi and i, although any suitable 
means may be provided for operating the 

75 

go 
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brakes, and the disks g and h are pivotally 
connected by levers k to the brake-beamsf, 
which extend longitudinally across the ma 
chine and are connected to the brake-shoes. 
One of the objects of this invention is to 

enable the power for applying the brakes to 
the disks P and W to be alternately com 
pounded or not, as desired. The machine is so constructed that by properly manipu 
lating the hand-levers and j the thrust or 

I 25 



leverage may be all applied to one brake or 

one lever onl 

O 

buckles p in order to make their lengt 

25 
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the other, as desired, and a system of b 
compound leverage the treet. O 
one disk or the other may be greatly multi 
plied over that which might be applied by 
The fy for the brake-shoes on the pe 

riphery of the brake-disk Pare pivoted at the 
point l to , the disk g and are pivoted b 
means of any suitable form 
socket joints o to the brake-beams f. The 
levers k are preferably provided with E. 

8. 

justable. The levers k, connected to the 
is liski at the other side of the drum, are con 

structed in the same manner and connected 
to the brake-beams by ball-and-socket joints 
o. The brake-shoes for each brake-disk P 
and V are pivoted on the frames of the ma 
chine at the points c, and the shoes extend 
around the peripheries of the disks from their pivotal points in the propef direction to ap 
ply the brake-pressure in the most advanta 
geous manner, according to the direction of 
the rotation of the disk to which pressure is 
applied. The brakes for the disk Pextend 
in the direction of rotation of said disk when 
power is being applied to the drum J to raise 
the load, and the brakes for the diskV prefer 
ably extend in the direction of rotation of the 
drum, when the cable q is unwinding and 
lowering the load. In the drawings, the 
brake-shoes W are shown ends the 
same direction, and this is correct, 
the direction of rotation of the disk P when 
power is applied to the drum is the same as 
the direction of the rotation of the disk. W 

the body portions of th 

45 
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when the drumisreversed and the cable is un winding. 

the brake-beams f to the angle-irons forming "E. In 
this instance the thickened portions e of the 
webs of the angle-irons for the shoes Or 
vided with hollowed sockets r, into which fit split sleeves sprovided with bearing-flanges 
it and E. screw-threaded portions u. 
The ball-heads v of the brake-beams fare 
placed in the sleeves s, and internally-screw 
threaded caps up are screwed over the ends u 
of the split sleeves 8, thereby securing the 
balls u in their bearings. 
The Presley i is fast to the shaft 1, which is suitably rotatably supported in a 

bearing 2in the mainframe Handina bracket 
3. In this instance the lever i is forked and 
straddles a toothed segment 4, and the le 
ver is provided with a spring-pressed pawl 5, 
adapted to coöperate with the teethon the seg 
ment 4. As shown, the outer end of the shaft 
1 is provided with a downwardly-extending 
arm 6 fast thereto, to which is pivotally con 

65 
nected one end of a link 7, the other end of 
said linkbeing pivotally connected to an arm. 

ball-and 

ecause 

Any suitable form of bill-and-socket joint 
may be provided for connecting the ends of 

8, in turn connected to the disk g, as by 
means of the bolts 9, so that the arm 8 turns 
with the disk g. By operating the hand-le 
yer i the diskg maybe rotated. I am not to 
be understood as limiting myself to the con 
nection shown and described for operating 
the disk g, because any suitable form o 
mechanism may be provided. By pressi 
the lever inward it will be seen that the dis 
E. be rotated in a direction to tighten the 
rake-shoes upon the periphery of the disk 

P. and by pulling the RE e-lever outward 

o 

75 
the brake-shoes on the lever P will be . 
loosened. 

Suitable mechanism is provided for oper 
ating the brake-shoes on the disk V. As 
shown, the hand-lever i is connected to a 
longitudinally-extending shaft 10, supported 
in the bearing 11 in the frame I andi in the 
bracket 12. As shown, the lever i straddles 
the toothed segment 13, the teeth of which 
extend in the opposite direction to the teeth 
on the get and a spring-pressed pawl 
connected 
teeth. The shaft 10 is provided with an up 
wardly-extending arm 14-in, this instance 
at its outer end-having one end of a link 15 
pivotally connected thereto, the other end of 
said link being pivotally connected to an arm 
16, connected to the disk h by suitable 
means, as the bolts 17, so that the disk and 

leveri outward the disk h, wi 

to the lever icoöperates with said 

95 

arm 16 move together. ByRE; the .. 
be rotated in a 

direction to loosen the brakes upon the disk 
W, and by pushing the arm jinward the 
brakes will be tightened on said disk. . . 

Preferably the two shafts 1 and 10 are tied 
together with a lost-motion connection in 
such manner that when the lever-arm i is 
ressed inward to, tighten the brakes on the 
isk P the lost motion maybe taken up and 

Od 

IC5 

the connecting tie or coupling brought into 
action to force the arm i outward, thereby 
loosening the brakes on the other disk V. On, 
the other hand, by forcing the lever d inward 
the brakes for the diskW are applied, and the 
lost-motion connection between the shafts 1 

o 

and 10 may be taken up, thereby forcing the 
arm I outward and loosening the brakes on 
the other disk P. Any suitable lost-motion 
connection may be provided for the shafts 1 
and 10, in this instance the shaft 1 being pro 
yided with a fork 18 and the shaft 10 with a 
coöperating lug or ear 19, which enters the 
fork 18 and has a certain play therein. Ac 
cording to this construction rotation of one 
shaft will cause rotation of the other shaft in 
an opposite direction. I am not to be under 

I 15 

stood as limiting myself to this construction, 
because any suitable means may be used for 
accomplishing this same end. 

In order to compound the leverage for the 
brakes and increase the pressure on one disk 
P or the other one V, the leversi and must 
be operated in different directions. If, for 

I 25 
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ward at the same time the ends of the brake 
beams f on the 

2C) 

25 
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instance, the lever, is pressed inward to ap 
ply the brakes to the disk P, the other lever i may be pulled outward, thereby loosening 
the brakes on the disk V and at the same 
time forcing the ends of the brake-beams fat 
that side of the drum outwardly, with the 
ball-and-socket joints o. at the opposite ends 
of the brake-beams as pivotal points, thus 
forcing the brake-shoes on the E. P more 
strongly against the disk. If the operation 
of the levers i and i is reversed, the leverage 
may be compounded to apply the pressure 
more strongly to the brake-disk W. When 
the lever is pulled outward to apply the 
brakes to the diskW, if the leveri is forced in 

- geared side of the drum will 
be forced outwardly about the ball-and 
socket joints o at the other ends of the brake 
beams as pivotal points, thus increasing the 
leverage on the brake-shoes for the disk W. 
It is important to hold the disk P very 
firmly, especially under heavy loads, and it 
is also important to hold the drum very 
firmly in order to stop the cage at any de 
sired point, as in a mining-hoist, for instance. 

According to the construction of this mia 
chine one brake is thrown off as the other it 
thrown on, although the slight lost motion 
between the operative parts permits the op 
erator to apply the brake to a certain degree 
to the drun before the transmission-gear is 
entirely released, and vice versa. In this 
way a skilful operator may readily learn to 

35 
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control his hoist, because he can tell by ma 
nipulating the lever-arms and i at just what 
point he is to release the transmission-gear 
and apply the brake to the drum. In other 
words, he may feel his load either in ascend 
ing or descending, and still accidents due to 
carelessness are prevented, because both 
brakes cannot be applied at the same time, 
and the load could not drop. According to 
this construction the load may be applied 
gradually to a motor rotating constantly at 
the same speed, and the load, on the other 
hand, may be removed gradually therefrom. 
If the machine is being used for a mining 
hoist or elevator, power will be applied to 
raise the load, and it will be permitted to fall 
of its own weight. According to this ma 
chine sudden strains on the apparatus are 
entirely obviated, and all the operations take 
place gradually. The operator at all times 
has the machine under complete control. 
Automatic controlling means are provided 

for limiting the travel at the top and bottom 
of the "shaft, and this automatic controlling 
means may be adjusted to stop the cage, if in 
a hoist, at any desired level. In case of an 
accident this automatic controlling means 
will stop the apparatus at one or the other 
limits of its travel or in an intermediate 
point, if it is adjusted for such a stop. I util 

65 ize in connection with this controlling means 

stopped automatically, 

834,901 

a transmission-gear substantially like the 
planetary gearing for transmitting power to 
the drum and a governor for controlling the 
operation of said transmission means. The 
controlling transmission-gearing is connect 
ed to opérate the brakes on the disk V, con 
nected to the drum, so that the drum is 

Any suitable form 
of apparatus may be. rosted for carrying 
out this object; but I have shown in this in 
stance a ball-governor 20, having the balls 21, 
carried on arms 22, pivoted at 23 to a cap 24, 
which is held in frictional contact with the 
vertical shaft 25, said shaft being provided 
with a bevel-pinion 26, meshing with the 
bevel-gear 27 on the inside of the disk W. 
The balls are also connected to the sleeve 28. 
The sleeve 28 is provided with a collar 29, 
which coöperates with a forked rod 30, piv 
oted at 31 on a bracket 32, carried by a frame 
I. Forked arm 30 supports a vertical rod 33, having an adjusting-nut 34 for adjusting 
the length of said rod. When the drum 
speeds up beyond a predetermined linuit, the 
rod 33 will be raised and set in operation the 
mechanism for applying the brakes to the 
disk W. on the drum. Extending longitudi 
nally along the back of the machine is a shaft 

75 
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35, supported in suitable bearings in the . 
frame I and in the bracket H'. This shaft is 
provided with a bevel-gear 36, meshing with 
a bevel-gear 37, carried on a shaft 38; pro 
vided with another bevel-gear 38 meshing 

95 

with the large bevel-gear 27 on the disk V, so 
that rotation from the disk V is imparted to 
the shaft 35. This shaft 35 also carries a 
small planetary transmission-gearing having 
the gear 40 connected to rotate with the 
shaft, as by means of a key, and meshi 
planetary pinions 41, carried on studs, 42, 
connected to the grooved brake-disk.43, loose 
on the shaft 35. Internally-toothed gear 44 
also meshes with the planetary pinions 41 
and is connected to a sy 45, loose on the 
shaft 35 and provided with collars 46, to 

OO 

with 

IO 

which is pivoted a transversely-extending 
rod 47, so that the construction acts like a 
crank and crank-pin. The rod 47 is con 
nected to operate the hand-lever and in 
this instance...is shown pivoted to said ever, 
coöperating with the brake-disk W. 
On the small transmission-gearing are 

brake-shoes 48 and 49, in this instance pivot 
ed to each other at 50 and substantially en 
circling the grooved periphery of the brake 
disk 43, thus maintaining the same in one 
plane. As shown, the lower brake-shoe 48 is 
connected, by means of the link 50, to the 
lower end of the governor-operated rod 33, 
so that when said rod is raised by the opera 
tion of the governor the shoe 4S is applied to 
the periphery of the disk and the disk is part 
tially prevented from rotating. The otherend 
of the shaft 35 is provided with a worm-gear 
51, meshing with pinion 52, carried on the 

I 25 
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indicator-rod 53, which extends up to the in 
dicator 54 for indicating the levels or points 
at which the load or cage is to stop. The in 
dicator-shaft 53 is also provided with a worm 

555, ES with a pinion 56, carried by a longitudinal shaft 57, supported in suitable 
bearings in the frame land bracket. H. 
Said shaft 57 is also provided with a small 
drum 58, provided with adjustable stops or 

Io-fingers iSEE 60, adapt ed to bear upon the upper brake-shoe 49 when 
one of said Fig. comes opposite saidbrake 
shoe in the course of rotation of the shaft 57 
and drum 58, thereby forcing said brake-shoe 

I5 against the periphery of the brake-disk. I 
have described suitable shafting and gearing 
for operating the parts of the automatic cont 
trolling means; but I am not to be understood 
as limiting myself to the construction dis 

20 closed, as...any suitable means may be pro 
vided for this purpose. 

In the operation of the governor-controlled 
ESS the application of the lower brake-shoe 48 to the periphery of the brake 

25 disk 43 causes rotation of the internal gear 44 
and loose sleeve 45 on the shaft 35, thereby 
pulling the lever 47 transversely of the ma 
chine, rocking the hand-lever i, thus apply 
ing the brakes to the diskW on the drum with 

3o 
retarding the rotation of the drum and keep 
ing it within the speed limit. The rotation 
of the shaft 35 also causes rotation in the 
shaft 57 through the gearing described, there 
by rotating the drum 58 and bringing one of 
the stops 59 into contact with the other brake 
shoe 49 and forcing said brake tightly against 
the periphery g"S brake-disk 43, thereby 
strongly applying the brakes thereto and 

40, holding said disk from rotation. The rod 47, 
connecting the sleeve 45 with the lever i, is 

35 

therefore drawn with maximum force against 
the lever i, thereby applying the brakes to 
the diskW with maximum pressure. At the 
same time the pawl on hand-lever locks said 
lever in its forward position and locks the 
drumfrom rotation. This locking of the drum 
will occur either at the top or bottom of the 
travel of the load or at any intermediate 
oint, E. to which one of the stops 59 has been brought into operation. This auto 

matic stopping means may be used as a safety 
limit only or adjusted for any desired posi 
tion. . . . 

The indicator-rod 3 is provided via 
gear 61 meshing with a gear 62 on the indi 
cator-disk 54, and said disk is provided with 
a pointer 63, and the disk itself is marked off 
into suitable divisions to indicate the points 

60 at which the load is to be stopped. In this 
- instance the pointer is shown stationary, and 

the disk revolves; but any suitable construc 
tion may be provided. Preferably the fin 
gers or stops 59 are slidable in grooves in the 

45 

50 

5 5 

ously running at substantiall 

tomatically REY the brakesin order to keep 

a certain amount of pressure and partially to 
disk V. 

5 

E. of the drum 58, so that they may 65 e adjusted as desired. 
In the operation of the apparatus the mo 

tor or motors E are supposed to be continu 
constant 

speed. Let it be assumed that the load rep- 70 
resented-as, for instance, by a loaded cage 
has been stopped at a certain level by apply 
ing the brakes to the disk V, connected to 
the drum, thereby preventing the drum from 
rotating. The brakes on the disk P of the 75 
transmission-gearinghave thenbeen removed, 
and rotation cannot be imparted to the drum 
from the shaft D. In order to lower the cage, 
the brake-pressure is gradually relieved on 
the drum-disk V by pulling the hand-lever i 8o 
toward the operator away from the drum. 
In this case if the drum should speed up the 
governor 20 will come into operation and au 
the speed within limits. 

hen the brake-drum is held from rota 
tion by the brakes on the disk V, as described, 
if it is desired to raise the cage the hand-lever 
i is forced away from the operator in the di 

85 

rection of the drum, thereby beginning to ap 9o 
ply the power, and after the power is applied 
the lost-motion connection between the hand 
lever shafts comes into operation and begins 
to relieve the brake-pressure from the drum 
- The construction is such that the 95. 
point at which power begins to be applied to 
the drum and the brake-leverage is removed 
from the drum is automatically taken care of; 
but because of the lost motion between the 

trol of the operator, so that he can feel the 
point at which the load is applied and govern 
the operation of the hoist accordingly. 
A skilful operator will soon learn to oper 

ate the hand-leversi and i, in accordance with Ios 
this construction, back and forth, feeling the 
load on his drum all the time, so that it can 
be readily told when more power should be 
applied or when the drum should be more greatly'retarded. 
The automatic controlling means for lim 

iting the travel of the load or cage is applica 
ble to various forms of apparatus. have 
shown one application of it in the machine. . 
disclosed; but I am not to be understood as II5 
limiting the invention to this particular class 
of apparatus, for it may be used in connec- . 
tion with the transmission of power wherever, 
it is applicable-as, for instance, in connec 
tion with elevators, cranes, electric cars, es- I2O 

O 

pecially on grades, cog-roads, tramways, and 
on many classes of mining machinery. 

In order to stiffen the frame, the upper 
ends of the frames A H and B I are suitably 
tied together, as by means of the bolts 100, I25 
having the nuts 101 and collars 102 for brac 
ing the frames. These bolts are placed in 
slots in the upper ends of the frames. 

connections this point is also within the con- IOO . 
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Obviously some features of this invention 
may be used without others, and the inven tion may be embodied in widely-varying 
forms. Therefore, without limiting the inven 
fion to the apparatus shown and described 
nor enumerating equivalents, 

claim, and desire to obtain by Letters 
Patent, the following: s. 

1. In a hoist, the combination of a substan 
tially constant speed - motor, a driving or 
power shaft continuously driven in one direc 
tion from said motor at substantially con 
stant speed, a variable-speed transmission 
gear for connecting the load to the source of power, comprising a spur-gear and an inter 
inally-toothed gear, one of which is connected 
to the power-shaft and the other being adapt 
ed to be connected to the load, a friction-disk 

25 

having planetary gears meshing with both 
the spur-gear and the internal gear, and a 
brake coöperating with said friction-disk, 
whereby the load may be thrown gradually 
on the motor on-starting. 

2. In a hoist, the combination of a substan 
tially constant speed-motor, a driving or 
power shaft continuously driven in one direc 
tion from said motor at substantially constant 
speed, a variable-spead transmission-gear for 
connecting the load to the source of power, 
E. a spur-gear and an internally 

toothed gear, one of which is connected to 
the power-shaft and the other being adapted 
to be connected to the load, a friction-disk 

35 
having planetary gears meshing with both 
the spur-gear and the internal gear, and a 
brake coöperating with said friction-disk, 
whereby the load may be thrown gradually 
on the motor on starting, another brake for 
controlling the descent of the load, and oper 
ative connections for controlling both of said 
brakes. 

45 

55 

3. In a hoist, the combination of a source 
of power, a driving or power shaft, a hoisting 
drum, a variable-speed planetary transmis 
sion-gear for connecting the drum to the driv 
ing-shaft to raise the load, comprising a spur 
gear and an internally-toothed gear, one of 
which is connected to the power-shaft and 
the other to the drum, a friction-disk having a grooved periphery and carrying planetary 
gears meshing with both the spur-gear and 
the internal gear, a brake having shoes adapt 
ed to coöperate with the grooved periphery 
of said disk, another friction-disk connected 
to the hoisting-drum and also having agrooved 
E. a brake having shoes coöperating 
with said second friction-disk, and means for 
controlling both of said brakes. 

4. In a hoist, the combination of a source 
of power, a hoisting-drum, a variable-speed 
transmission-gear for connecting the drum to 
the driving-shaft, comprising a spur-gear and 
an internally-toothedgear, one of which is 
connected to the power-shaft and the other 

periphery and carrying planetary gears mesh 
ing with both the spur-gear and the internal 
gear, a brake having shoes adapted to coöp 
erate with the grooved periphery of said disk 
and thereby aid in centering the disk in the 
operation of the apparatus, and means for op 
erating said brake to control the transmis 
'sion-gearing and throw the load of the drum 
upon the source of power gradually. 

5. In a hoist, the combination of a source 
of power, a driving or power shaft, a hoisting 
drum loose on said shaft, a variable-speed 
transmission gear for connecting the drum 
to the driving-shaft comprising a spur-gear 
and an internally-toothed gear, one of which 
is connected to the power-shaft and the other 
to the drum, a friction-disk having planetary 
gears meshing with both the spur-gear and 
the internal gear, a brake coöperating with 
said friction-disk, another brake coöperating 
with the drum and means for operating said 
brakes. 

6. In a hoist, the combination of a source of power, a hoisting-drum, a frictionally 
controlled variable-speed-transmission gear 
for connecting the drum to the source of 
power, a brake for controlling said transmis 
sion-gear, a brake for controlling said drum, 
operative connections for applying the pres 
sure of the brake to the transmission-gear, 
and means for compounding the brake-pies 
sure on said gearing. 

75 
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7. In a hoist, the combination of a source of power, ... a hoisting-drum, a frictionally 
controlled variable-speed-transmission gear 
for connecting the drum to the source of 
power, a brake for controlling said transmis 
sion-gear, a brake-disk and brake for con 

OO 

trolling the hoisting-drum when the trans 
mission-gear is released, means for applying 
the pressure of the brakes to the transmis 
sion-gearing and to the drun-disk, means for 
preventing the application of both brakes at 
the same time, and means for eompounding 
the pressure upon either brake, as desired, 
thereby increasing the pressure of either 
brake. 

8. In a hoist, the combination of a source of power, a hoisting-drum, a frictionally 
controlled variable-speed-transmission gear 
for connecting the drum to the source of 
power, a drum - disk, a hrake coöperating 
there with, a brake coöperating with the trans 
mission-gear, brake-beams connecting said 
brakes, controlling - levers for said brake 
-beams and operative connections for com 
p res're urbon either brake-as. 
desired, said connections being so constructed 
that upon relieving one brake, the pressure 
of the other brake is augmented. 

9. In a hoist, the combination of a source of power, a hoistifg-drum, a frictionally 

I o5 

Iro 

I I5 

-------. 

I 25 

controlled variable-speed-transmission gear 
for connecting the source of power of the 

65 to the drum, a friction-disk having a grooved drum to raise the load, brake-shoes for con- 13o 



trolling said transmission-gear to throw the 
load onto the source of power gradually and 
to release the transmission-gear and permit 
the load to descend by gravity, a brake-disk 

O 

15 

35 

ing the pressure of the brakes where 

and brake-shoes for controlling the speed 
of the hoisting-drum when the load is de 
scending by gravity, common brake-beams 
connecting both sets of brake-shoes, means 
for relieving one set of brakes when the other 
brakes are applied, and means for SEE, y the 
pressure of one set of brakes is augmented as 
the other set is relieved. . . 

10. In a hoist, the combination of a source of power, a hoisting-drum, a variable-speed 
transmission gear for transmitting power to 
the drum, means for controlling said trans 
mission-gear and automatic means for con 
trolling the speed of the drum. 

11. In a hoist, the combination of a source 
of power, a driving or power shaft, a hoist 
ing-drum, a frictionally-controlled variable 
speed-transmission gear for connecting the 
rum to the driving-shaft, means for con trolling said transmission-gear to throw the 

load of the drum onto the driving-shaft grad 
ually, means for permitting the load to de 
scend by gravity, means for manually cont 

- trolling the speed of the drum when the load is descending undergravity, and automatic 
means for controlling the speed of the drum 
when the load is descending undergravity. 

12. In a hoist, the combination, of a source of power, a hoisting-drum, a variable-speed 
frictionally-controlled transmission-gear for 
connecting the source of power to the drum 
to raise the load, manual means for control 
ling said transmission-gear to throw the load 
onto the source of power gradually and ré 

40 
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when the load is descending, a lost-motion. 

65 

lease the transmission-gear and permit the 
load to descend by gravity, manual means for 
controlling the speed of the drum when...the 
load is descending, a lost-motion connection 
between said two manual controlling means, 
so constructed that one controlling means is 
thrown out of operation when the other is 
thrown into operation, and both may be op 
erated together to a limited extent. 

13. In a hoist, the combination of a source 
of power, a hoisting-drum, a variable-speed 
frictionally-controlled transmission-gear for 
connecting the source of power to the drum. 
to raise the load, manual means for con 
trolling said transmission-gear to throw the 
load onto the source of power gradually 
and release the transmission-gear and per 
‘mit the load to descend by gravity, manual 
means for controlling the speed of the drum 
connection between said two manual con 
trolling means, so constructed that one con 
trolling means is thrown out of operation 
when the other is thrown into operation, and 
both may be operated together to a limited 
extent, and automatic controlling means for 
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'ing-drum, means for raisi 
power applied, means for lowering the load 

. means for controlling the S; speed of the drum and the limit of travel of 

7 

controlling the speed of the drum when the 
load is descending. 

14. In a hoist, the combination of a source of power, a hoisting-drum, a variable-speed 
frictionally-controlled transmission-gear for 
connecting the source of power to the drum 
to raise the load, manual means for con- . 
trolling said transmission-gear to throw the 
load onto the source of pswer gradually 
and release the transmission-gearaad per 
mit the load to descend by gravity, manual 

75 
means for controlling the speed of the drum 
when the load is descending, a lost-motion. 
connection between said two manual con 
trolling means, so constructed that one con 
trollin 
when i other is thrown into operation, and 
both may be operated together to a limited 
extent, automatic controlling means for con 
trolling the speed of the drum when the load 
is descending, and indicating means for indi 
cating the points at which the load is to be 
automatically stopped. 

15. In a hoist, E. combination of a source 
of power, a driving or power shaft, a hoisting 
drum, a variable-speed-transmission gear. 
for connecting the drum to the driving-shaft, 

8o. 
means is thrown out of operation 

said gear having a friction-disk for control 
the same, brake-shoes coö 

said friction-disk, a revoluble E. provided 
with brake-levers connected to said shoes, 
manual means for rocking said revoluble 
disk applying and relieving the brake-shoes 
for the transmission-gearing, a brake-disk 
connected to the hoisting-drum, brake-shoes 
coöperating therewith, a revoluble disk hav 
ing brake-levers connected to said brake 

li 

shoes, manual means for rocking said revolu 
and applying ble disk, and thereby relievi 

the brakes to the drum-disk, and brake 
beams connecting said sets of brake-shoes. 
of power, a hoisting-drum, a variable-speed 

erating with 
95 

Od 

loS 

16. In a hoist, the combination of a source 
frictionally-controlled transmission-gear for 
transmitting power to the drum, said trans 
mission-gear having a grooved frictional 

EO 

disk, brake - shoes coöperating with said. 
grooved friction disk and thereby center 
ing said disk in the operation of the brakes, 
a grooved drum-disk, brake-shoes coöperat 
ing therewith, revoluble disks provided with 
brake levers or arms connected to said sets 
of brake-shoes, brake-beams connecting said 
sets of brake-shoes, hand-levers connected to 
rock said revoluble disks for controlling the 
respective sets of brakes and automatic 

i is 

2C, 

means controlled by the speed of the drum 
for limiting the travel of the load. 

the load by the 
under 

the load when the load is descending com 1 prising a speed-governor and a frictionally 

ng 

17. In a hoist, the combination of a hoist-i- 25 
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controlled variable-speed-transmission gear 
having a friction-disk and brake-shoes coöp 
erating therewith, said brake - shoes being 
controlled by the speed-governor and op 
erative connections from said transmission 
gear for controlling the speed of the drum 
and limit of travel of the load. 

18. In a hoist, the combination of a source 
of power, a driving or power shaft, a hoist 
ing-drum loose on said shaft, a spur-gear fast 
to said shaft, an internally-toothed gear fast 
to the drum, a friction-disk loose on the shaft and provided with pinions meshing with 
both the spur-gear and the internally-toothed 
gear, said friction-disk having a grooved pe. 
riphery, brake-shoes coöperating with said: 
grooved periphery, a revoluble disk movable 
independently of the drum-brake, arms piv 
oted to said disk and to the brake-shoes, a 
manually-controlled lever for operating said 
disk and brake-shoes, and a brake for con 
trolling the speed of the drum when the load 

35 

So 
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is descending. 
19. In a hoist, the combination of a source of power, a hoisting-drum, frictionally-con 

trolled variable-speed-transmission gear for 
applying power to the brake gradually to 
raise the load, a brake for controlling said 
transmission-gear, a brake for controlling the 
speed of the drum when the load is descend 
ing under gravity, a hand-lever for control 
ling the transmission-brakes, a hand-lever 
for controlling the drum-brake and operative 
lost-motion connections between said hand 
levels whereby both brakes are prevented 
from being applied at the same time and one 
brake is automatically removed when the 
other is applied, thereby enabling the oper 
ator to feel the load at all times on the brake 
levers. 

20. In a hoist, the combination of a source 
of power, a hoisting-drum, frictionally - con 
trolled variable-speed-transmission gearing 
for connecting the drum to the source of 
power gradually when a load is applied, a 
brake for controlling said transmission-gear, 
a hand-lever for controlling said brakes, a 
brake and hand-lever for controlling the 
speed of the drum when the load is descend 
ing, said hand-levers being adapted to be 
operated in opposite directions in order to 
control the hoist, and a lost-motion connec 
tion between said levers whereby one brake 
is relieved when the otheri applied. 

21. In a hoist, the combination of a source of power, a hoisting-drum, frictionally-con 
trolled variable-speed-transmission gearing 
for connecting the drum to the source of 
E. gradually when a load is applied, a rake for controlling said transmission-gear, 
a hand-lever for controlling said brakes, a 
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brake and hand-lever for controlling the 
speed of the drum when the load is descend 
ing, said hand-levers being adapted to oper 
ate in opposite directions in order to control 
the hoist, and a lost-motion connection be. 
tween said levers whereby one brake is re 
lieved when the other is applied, brake 
beams for connecting said brakes and oper 
ative connections for enabling pressure to 
be compounded when one brake is applied 
and the other is removed. 

22. In a hoist, the combination of a source 

7 O 

of power, a hoisting-drum, frictionally-con 
trolled variable-transmission gearing for con 
necting the drum to the source of power 
gradually when a load is applied, a brake for 
controlling said transmission-gear, a hand 
lever for controlling said brakes, a brake and 
hand-lever for controlling the speed of the 
drum when the load is descending, said hand 
levers being adapted to be operated in oppo 
site directions in order to control the hoist, a 
lost-motion connection between said levers 
whereby one brake is relieved when the other 
is applied, brake-beams for connecting said 
brakes and operative connections for en 
abling the pressure to be compounded when 
one brake is applied and the other is re 
moved, and automatic controlling means for 
controlling the speed of the drum when the 
load is descending undergravity. 

23. In a hoist, the combination of a source 
of power, a hoisting-drum, frictionally - con 
trolled variable-speed-transmission gearing 
for connecting the drum to the source of 
power gradually when a load is applied, a 
brake for controlling said transmission-gear, 
a hand-lever for controlling said brakes, a 
broke and hand-lever for controlling the 
speed of the drum when the load is descend 
ing, said hand-levers being adapted to be op 
crated in opposite directions in order to con 
trol the hoist and a lost-motion connection 
between said levers whereby one brake is re 
lieved when the other is applied, brake 
beams for connecting sail brakes, operative 
connections for enabling pressure to be com 
pounded when one brake is applied and the 
other is removed, automatic controlling 

75 
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means for controlling the speed of the drum when the load is descending under gravity, 
and for limiting the travel of the load at the 
top and bottom as desired, and for stopping 
the load at intermediate points. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses. 
- CHARLES E. GILESSNER. Witnesses: 

IIERBERT G. OGLEN, Jr. 
LEO J. MATTY. 
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