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. '-Pqtéhfed Nov. 6, 19086.

7o a,ZZ whom it may concermn:

. Beit known that I, CHARLES E. GLESSNER, ‘
& citizen of the Umted States, and a resident -

of Ouray, county of Ouray, State of Colorado,

‘5 have .invented certain new and useful Tm-

provements in Hoists, of which the following
18 a specification a.ccompamed by drawings.

- This invention relates.to hoists, more par-
tlcularly to hoists driven by a substantlall g

10 constant-speed motor, although it may be
- used in any connectmn in wh.lch 11; is found
aPPhcable S

- prove. upon the, construction and operation
15 of hoists, render them more efficient and safe,

a.nd simplify the construction of the parts.
Another and ve
mventlon is to enable the starti
20 ping of the apparatus under variable loadsto
~ be perfectly-controlled in such manner that
~ power is saved, and the full load need not be
‘thrown upon “the motor on starting, but may
- be applied gradually, thereby permitting con-
25 stant-s eet% motors to be used in situations.
to which they have not.heretofore been found }
= apphcable The apparatus may be -used |
~ with any suitable form of motor—as, for in-
- stance,an electric motor of the a.synchronous
30 'mductlon ta
. -or any other desired prime mover.
- source of power in some instances may be a
* line-shaft, from which & number of hoists or
| power—dnven devices may be driven. !

35  The principles of the inventipn are: ap' li-
~ cable not only to hoists, but to many other
classes of apparatus—as for instance, to ele-

- vators, transmission-gearing for shaftmg to

'a,utomobﬂes electric traction, ‘&I{d 111 fact, in.

40 almost any connection in Wh;ch it is desu'ed;
~ to transmit power from a.drivi

- . driven shaft under the complete control.of the

. _.operator under va,rymg loads and a.t varym,g,,,

~ Ssp eeds. -

45 - Further ob] ects of the 1nvent10n Wﬂl hﬁl‘ﬂ-
" inafter appear; and to these ends the inven-
~.tion consists o;f apparatus for car

50
mode of operation substantially as herein-

- specification’ and shown In the a.cc@mpany-
e -mg dra.wmgs in Whlch——— -

,:bodymg the invention. Fig. 2 is

| apparatus an
thus preventmg accidents and breakdowns -'

important ob] ect of the”
and stop- | two contm]]mg—levers together. -

e, a steam-englne 8 ga.sr-engme,,
‘The

‘gent frames

ng-shaft to a-
ing the hoist and any:.
‘utilized -for: connecting S
‘shaft D. . Preferably two-motors are used; as . -
‘shown, o one at each slde of the hmst asis cus- o

out: | .
“the.above objects embodying the features'of | .
- construction, combinations of elements and .

arrangement of " parts. having the eneral | ing-drum J,in; tlns instance shown hollow

| 1 and prowded with hollow trunnions K in ‘the
- .after fully deseribed and clalmed in, this

Flgure 1 1S 8 front elevatlon of a. h01st em? 55

8 tra.ns— |
verse sectional view on the line 2 2 of F1

| looking in the direction of the arrows. 1g

3 is a rear elevation of the machine.- ..
.18 a transverse sectional view on the line 4 4 60 -
t of Fig. 1 lookmg in the direction of the ar-

g . 4

TOWS. %]mm a longitudinal sectional view -
ofthem& eonthehne55ofF1g 6. Fig.

6 is a top plan view, gartlym section, of the -
ace view in section and 6 5

| partly broken away of. thé main transmission-
['he objects of the invention are to im-

machine. Fig. 7.isa

gearing of the machine. Fig. 8 is a view :
similar to Flg 7 of ithe aut.omatlc braking =
its gearing. Fig. O'is an en~ -

larged detall transverse sectlonal view on the 7 of_-_ i

]me 9.9.0f Fig. 1 looking in-the direction of -
the arrows, showing the means for Iji‘;ymg‘the Rt

1g. 1018
an enlarged detail horizontal sectmna.l view:

1¢ of one of the ball-and-socket joints. ; Flg 11 75 |

is an enlarged - detail honzont.a.l fsectlona.l B
view: taken through “one of the ball-and: =
socket joints which connect the brake-shoes |
to their shafts. - Fig. 12 is an enlarged detail -
perspective view of one of the brake-shoes. 8¢
1% 13 is.a transverse enlarged sectional de-"

-_ta,l view of one of the brake-shoes. . Fig. 14 -
18 a longi
-small tra.nsnusswn—geanng for the automatic

itudinal sectional view through the-

eed-controlhng device. - Fig.:15'1s:a d.la-_'
gammatlc view illustrating the rela.tw'e posl- .
tions of the hmﬂthanélr load. A o B .

‘Referring to-the drawings, an repre—'
onded with bearmgs C for the .

shaft D, -which is connected to be driven go _

from the source,of power, imr'this instance.’ N
_represented by two e,onstant-speed mdue- .,

tion~-motors K; smtably geared ta the shaft D -
by means of piniops F and ﬁears G. Any . -
suitable motors may be provided for operat- g3
suxtable gearing may be
the motors to. the .

tomary in practice.. . 106

anged inside. of the fmmw A a.nd B qre o
frames-H and I which may be termed ~
the ‘‘main frames,’ '’ for supporting the hoist- =

form of sleeves loose upon the shaft I) and i in~-

‘dependent . thereef and tumnf loosely
o "’beErmga L in the ﬁam H

i

10§
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The hoistin —druin J ‘18 cdnnected to be |

driven from the shaft D by means of suitable
transmission-gearing, by means of which the
ﬁ eed of the drum may be controlled without
anging the speed of the motors and the
load may be- gra,dually applied. in starting.
In this 1nstance I prefer to use a planetary
system of gearing for conmnecting the hoist-
mg-drum to the shaft D and, as shown, there
10 1s a.gear O suitably connected to the shaft D,
~as by means of a key, and loose on the bh&ft

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
r5 permitted to rotate at full speed or permitted

- to ship under the brake-shoes.
Suitably pivoted to the rotatable disk P
on studs @ are lanetary pinions R, meshing
~ with the gear O and also meshing with the
20 mtemally—toothed gear S, having the toothed
- rim T, adapted to fit beneath the rim U of the

bra,ke-d.lsk P. The internallv-toothed gear
S is fast upon the sleeve K of the hoisting-

drum J, being connected thereto in any suit-

25 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 pmions R is held from rotation

or permitted to rotate at varying speeds the

30 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

35 the disk P of the planetary gearing, and.

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-
1OW trunnion K of the drum J in. order to

40 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

45 GOmpensate for the power applied. From

‘this point the speed of the drum J may be
varied as desn'ed up to full speed.

Both disks P and V are provided with
grooved peripheries U, and the brake-shoes
50 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 1mportant that the dlsk P should be
55 centered and prevented from getting out of
alinement, since in: this instance the brake-
shoe is not applied over the center of the disk,

~_asin the case of the brake-disk V: but 1 pref— |

erably make the peripheries of hoth disks

6o alike and construct the shoes substantially

alike. The disk V, as stated, is keyed di-
rectly to the sleeve K on the rlrum while the
disk I, on the other hand, is loose on the shaft:
D, and for this reason the means for center-

65 mg the disk d,{ld greatly to the efliciency of

i

the machine. The grooved disk V, since 1t is
part of the drum, aids in centering the disk P.

The brake-shoes may be constructed
any sultable manner; but I prefer to con-
struct them qubstantlally 1S shown in detail
in Fig. 12, in which W represents a wooden
shoe U‘I‘l})})ed between steel angle-irons X,
having mwardly-projecting ﬂd,nfres Y for
eripping the shoe W. The llpI‘l“‘ht legs 7 of
the angle-irons are suitably connec ted to-
cgether, as by means of bolts @, and means are
prowded for pivoting said a,nn*le -IroNs carry-
ing the shoes W around the ponphery of the
brake-disks P and V, and operating means
are provided for tlfrhtemng and loosening
sald brake-shoes upon the periphery of sa,id
disks. In this instance the upright legs 7 of
the angle-irons X are bent ()utw{m]lv at the
heel of each shoe to form lugs or ears b, which
are pivoted on the pins ¢ between the franes
A Il and B I around the peripherv of the

disks P and V. According to this construe-
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. 1 preferably plmule three brake-
shoes for each hrake-disk, althoveh any suit-
able number may be pmvuled in any suitable
arrangement; but 1 have found three brake-

shoes in the annmfrenmnt described to oper-
ate satisfactorily, The angle-frames N of

the brake-shoes are pivoted at suitable inter-
vals around the diskson the frames of the ma-
chine, and the shoes are of suflicient length to
substdntmlly cover the »ntire periphery of
the brake-disks. The tue d of each shoe
preferably extends between the forked por-
tion of the angle-irons betweoen 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 ¢ and provided with bearings
for the brake-beams f connecting the shoes,
of which there are three extendmg lOIlﬂ"ltu—
dinally of the hoist. Suitable means are
provided for operating the brake-shoes, and

1n this instance disks ¢ and A are prowded

adjacent each drum-head and-seated in bear-
ings on frames H and I, respectively, in such
manner that said disks may be rotated

‘shghtly in their bearings. These disks are

connected in this 1nst&nce to be rotated by

‘the hand-levers i and 7, although any su1ta,ble

means may be prowded for operating the

70

75

30

go

95

1OC

105

110

115

12C

brakes, and the disks ¢ and % are pivotally

connected by levers k& to the brake-beams f,

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 V to be alternately com-

pounded or not, as desired. The machine
is §0 constructed that by pr(:-porlv manipu-

latmg the hand-levers = and j the thrust or

125

130"



- levera ﬁfmﬂyibé all applied to one brake or | 8, in turn connected to the disk g, as by

- compounci

S

the other, as desired, and by & ,syqtem of

leverage the brake-pressure .on

one disk or the other may be greatly. multi-

pliéd over that which
one lever onl '
- The levers

h might be applied by
i"'.for the brake-ﬂs}io'e&s]cm tﬁé"b_e{

- riphery of the brake-disk P are pivoted at the

| .*..IO

point [ to-the disk ¢ and are pivoted by

means of any suitable form of ball-and-

‘socket joints o to the brake-beams f. The

o levers _
- buckles-p in order to make their lengt

are preferably provided with turn-
h ad-

.- justable. The levers k, connected to the

1 5 -disk A at the other side of the drum, are con-

structed in the same manner and connected

 to the brake-beams by ba.ll-'-and—soéket"joints

20

chine at the points ¢, and the shoes extend

~around the peripherjes of the disks from their

pivotal points in the proper direction: to. ap-

| ply the brake-pressure in the most advanta-

geous manner, accord:ng to the direction of
the rotation of the disk to which pressure is
applied. The brakes for the disk P extend

in the direction of rotation of said disk when

~ power is being applied to the drumJ toraise
the load, and the brakes for the disk V prefer-

30

lowering the load. In the drawing
- brake-shoes W are shown .extendjngb

~same direction, and this is-correct,

35

ably extend in the direction of rotation of the |

drum when the cable ¢ is unwinding and

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 V

- when the drumisreversed and thecable is un-
- winding. . .. o0
» - Any suitable form of b#ll-and-socket joint
may be provided for connecting the ends of
_ . le-irons forming

. . the body portions of the brake-shoes. In

L 40,

45

't and having

the brake-beams f to the

this instance the thickened portions e of the
webs of the angle-irons for the shoes are pro-

vided with hollowed sockets r, into which fit

screw-threaded -portions- .

~ split sleeves.s?pmvided with bearing-flanges

‘The ball-heads v of the brake-beams f are
. placed in the S_IEGYQB 8, and mtemany_ SCTOW-

The brake-shoes for each brake-disk P
and V are pivoted on the frames of the ma--

1t

|

‘nection shown and described for operating

means of the bolts 9, so that the arm 8 turns

with the disk g. B% operating the hand-le-

ver ¢ the disk ¢ may

_be understood as limiting myself to the con-

‘the lever 4 inward it will be seen that the disk

the disk g, because any suitable form o
mechanism may be provided. By pressi

will be rotated in a direction to tighten the
rake-shoes upon the

P and by pulling the

%eri
rake-lever outward

hery of the disk

erotated. Iamnotto.

70.

75

the brake-shoes" on the lever P will be -

loosened. = o .
- Suitable mechanism is provided for oper-
ating

7 1s connected to a

ng the brake-shoes on the disk V. As
| shown, the hand-lever

30

longitudinally-extending shaft 10, supported
in the bearing 11 in the frame I and in the

bracket 12. As shown, the lever 7 straddles

the toothed segment 13, the teeth of which
extend 1n the opposite direction to the teeth

pivotally connected thereto, the other end of-
sald link being pivotally connected to an arm -

s the |
in the
ecause -

on the segment-4, and a spring-pressed pawl

connected to the lever 1 cooperates with said

teeth. The shaft 10 is provided with an up-

wardly-extending arm 14—in this instance

at 1ts outer epnd—having one end of a link 15

16, connected to the disk A by suitable
means, as the bolts 17, so that the disk and

9o

95 .

arm 16 move together. - By pulling the hand-
lever 7 outward the disk A will be rotated in a _
direction to loosen the brakes upon the disk -
'V, and by pushing the arm 4 inward the

brakes will be tightened on said disk. - -

100

. Preferably the two shafts 1 and 10 are tied o

together with a lost-motion connection in-
| such manner that when the lever-arm 4 is
| gressed inward to, tighten the brakes on the

isk P the lost motion may be taken up and

Ic5

-the connecting tie or coupling brought into

the other hand, by forcing the lever ;
| the brakes for.the disk V are a.pplie(i, ,

‘arm I outward and loosening the brakes on
the other disk P. Any suitable lost-motion

threaded caps w are screwed over the ends u |

~ of the split sleeves s, thereby securing the

55

3.

balls- in their bearings. |

~ The operating-lever ¢ is fast to the shaft 1,
which 1s _'suitl:ﬁy rotatably supported in a
bearing 2inthe main frame H and in a bracket
In this instance the lever+1s forked and
straddles a toothed segment 4, and the le-

~ver is provided with a spring-pressed pawl 5,

" arm 6 fast thereto, to which is pivotally con-

65,

adapted tocooperate with the teeth on the seg-

~ ment4. Asshown,the outer end of the shaft

1 is provided with a downwardly-extending

nected one end of a link 7, the other end of

said link being pivotally connected to an arm |

| coéperating

action to force the arm 4 outward, thereby

loosening the brakes on the other disk V. .On,

1mward
and the

110

lost-motion connection between the shafts 1
and 10 may be taken-up, thereby forcing the -

_1'1.5

connection may be provided for the shafts 1

and 10, In this instance the shaft 1 being pro-. .
1 vided with a fork 18 and the shaft 10 witha
lug or ear 19, which enters the

has a certain play therein. . Ac-

fork 18 an

120

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-

stood as limiting mfrself to this construction,
e means may be used for:

because any suitab _
accomplishing this same end.

In order to compound the leveragé for the

12'5"' i

brakes and increase the pressure on one disk

P or the other one V, the levers ¢+ and 7 must

be operated in different directions. " If, for

130



(O

15 he \
‘ward at the same time the ends of the brake-
‘beams f on the

20

of the brake-beams as pivotal

& - ' - ‘h. .

instance; the lever 4 is pressed inward to ap-

ply the brakes to the disk P, the other lever ;
may -be ‘pulled outward, thereby loosening
the brakes on the disk V and at the same
tune forcing the ends of the brake-beams 7 at

that side of the drum outwardly, with the

ball-and-socket joints o0 at the opposite ends
(i)oints, thus

forcing the brake-shoes on the disk P more

strongly against the disk. If the operation

of the levers » and 7 is reversed, the leverage
may be compounded to apply the pressure
more strongly to the brake-disk V. When
the lever . is pulled outward to apply the
brakes to the disk V, if the lever+ 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 V.

It is mmportant to hold the disk P very

25

firmly, especially under heavy loads, and it

18 also mmportant to hold the drum very
firinly m order to stop the cage at any de-
sired point, as in a mining-hoist, for instance.

According to the construction of this na-
chine one brake is thrown off as the other it

- thrown on, although the slight lost motion

30

between the operative parts permits the op-

~erator to apply the brake to a certain degree

~entirely released, and vice versa.

to the druin before the transmission-gear is
In this

- way a skilful operator may readily learn to

35

~and apply the brake to the drum. In other

~control his hoist, because he can tell by ma-

nipulating the lever-arins ¢ and 7 at just what
point he 1s to release the transmission-gear

~ words, he may feel his load either in ascend-

40

g or 'descending, and still accidents due to

carelessness are prevented, because both

~ hoist or elevator,

50

55

brakes cannot be applied at the same time,
and the load could not drop. According to
this- construction the load may be a,ppTied
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
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

- Ineans may be adjusted to stop the cage,if in

60

a hoist, at any desired level. In case of an
accident this asutomitic controlling means
will stop the apparatus at one or the other

~ limits of its. travel or in an interinediate

- point, if it 1s adjusted for such a stop.

I util-

65 1ze in connection with this controlling means

I

stopped automatically.
of apparatus may be..

on the shaft 35.

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 operate the brakes on the disk V, con-
nected to the drum, so that the drum is
Any suitable form
orovided 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 V.

The balls are also connected to the sleeve 28.
The sleeve 28 is provided with a collar 29,
which coéperates 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 predeteriined linit, the
rod 33 will be raised and set in operation the
mechanism for applying the brakes to the
disk V-on the drum. Extending longitudi-

| nally along the back of the machine is a shaft
35, supported 1n 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 3%..meshing

70

75

50

Q0

95

with the large bevel-gear 27 on the disk V, so

that rotation from the disk V is imparted to

I00

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 meshingwith

‘planetary pinions 41, carried on studs, 42,

connected to the grooved brake-disk 43, loose
_ Internally-toothed gear 44
also meshes with the planetary pinions 41
and 1s:connected to a. sf;eve 45, loose on the
shaft 35 and provided with collars 46, to

which is pivoted a transversely-extending

rod 47, so that the construction acts like a
crank and crapk-pin. The rod 47 is con-

105

110

nected to operate the hand-lever § and in

this instance. is shown pivoted to said lever,
cooperating with the brake-disk V.

On the small trapsmission-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. Asshown, 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 apera-

""b

‘tion of the governor the shoe 48 1s applied to

the periphery of the disk and the disk is par-
tially prevented from rotating. Theotherend

115

120 .

125

of the shaft 35 is provided with a'worin-gear

51, meshing with pinion 52, carried on the
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indicator-rod 53, which extends 'uf) to the 1n-
dicator 54 for indicating the levels or points
- at which the load or cage is to stop. The in-
. dicator-shaft 53 1s also provided with-a worm
"5 55, meshing '
longitudinal shaft 57, supported in suitable
- bearings in the frame 1 and bracket H’.
- Said shaft 57 1s alsq provided with a small
) %;Zm 58, rovideddmth adjusta;blestﬂgs; OT
ro-fingers 59, am.%' adjusting-screws 60, adapt-
ed to bear upon the upper b%ake—shoe 49 when
‘one of said fingers comes opposite said brake-
shoe 1n the course of rotation of the shaft 57

.d"‘r

. and drum 58, thereby forcing said brake-shoe

15 agawnst the periphery of the brake-disk. - I
- have described suitable shafting and gearing

for operating the parts of the automatic con-
- trolling means; but I am not to be understood
- as hmiting myself to the construction dis-
20 closed, #s.any suitable means may be pro-

~vided for this purpose.

In the operation of the governor-controlled |

- braking device 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, thersby
-~ pulling the lever 47 transversely of the ma-
- chine, rocking the hand-lever §; thus apply-
“1ng the brakes to the disk 'V on the drum with
30

- of the shaft 35 also causes rotation in the
shaft 57 through the gearing described, there-
by rotating the drum 58 and bringing oae of
the stops59iato contact with the other brake-
-shoe 49 and forcing said brake tightly against
“the periphery ofnﬁie brake-disk 43, thereby

35

strongly applying the brakes thereto and

40, holding said disk from rotation. Therod 47,

the sleeve 45 with the lever 7, is

o connectmg | \ |
~therefore drawn with maximum force against

~ the lever j, thereby applying the brakes to
- ‘the disk V with maximum pressure. At the
45 same time the pawl on hand-lever ; locks said
-, lever in 1ts forward position and locks the
~ drumfromrotation. Thislocking of the drum
~will occur either at the top or bottom of the
~.travel of ‘the load or at any intermediate
. 5G Ezint, according to which one of the stops 59
~has been brought into operation. This auto-
matic stopping means may be used asa safety
- limit only or adjusted for any desired posi-
tton,.. - R |
52 The_indieator-rod-53™is Providea m
| gear 61, meghing 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
- " 1nto 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-

with a pinion 56, carried by a |

a certain amount of pressure’and. partially |
retarding the rotation of the drum and keep-
~ 1ng 1t within the speed limit. The rotation

—

‘the drum, thereby preventing the drum {rom

_ the 75
transmission-gearing have thenbeenremoved,”

Eeripher'y of the drum 58, so that they may 65 -

e adjusted as desired.

In the operation of the ap
tor or motors K are supposed to be continu-
ously "running at substantiallﬁ |
speed. Let it be assumed-that the

aratus the mo--

constant
load rep-

70

resented—as;, for instance, by'a loaded cage—

has been stopped at a certain level by apgly— .
to

ing the brakes to the disk V, connecte
rotating. The brakes on the disk P of the

and rotation cannot be imparted to the drum

from the shaft D.- Inorder tolowerthe cage,” -

the, brake-pressure is gradually relieved- on"

the drum-disk V by pulling the hand-lever j
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--

tomatically apply the brakes in order to keep
the speed WitE.m limits. - A
hen the brake-drum is held from rota-

tion by the brakes on the disk V, as described,

8o

if 1t 18 desired to raise the cage the hand-lever o
1 18 forced away from the operator in the di- -

rection of the drum, thereby. beginning to ap-

ply the power, and after the power is &%pli?ld o
and~ .

the lost-motion connection between the

90

lever shafts comes into operation and begins
to relieve the brake-pressure from the drum- -

disk V. The construction is such that the

point at which power be%ins to be applied to
the drum and the brake- '

95 -

everage 1s removed |

from the drum is automatically taken care of ; '
but because of the lost motion between the -

‘connections this point is also within the con-
trol of the O}ialerator, 8o that he can feel the =
the load 1s applied and govern

point at whic

‘the operation of the hoist accordingly. =

. A skilful O_Ferator will soon learn to oper-
ate the hand-levers+ and 7,in accordance with - :
this construction, back and forth, feeling the

100

10§

load on his drum all the time, so that it can o

be readily told when more power should be
drum should be more -
means for lim- -

applied or when the
greatly ‘retarded. _
- The autométic controlling

iting the travel of the load or cage is applica-

ble to various forms of apparatus. 1 have

shown one application of it in the machine. .

disclosed ; but I am not to be understood as
lmiting the 1nvention to this particular class

of apparatus, for it may be used in connec-

115

tion with the transmission of power wherever -
1t 1s applicable—as, for instance, in connec-"

tion with elevators, cranes, electric cars, es-
on many classes of mining machinery.

ends of the frames A H and B I are suitably

tied together, as by means of the bolts 100, -

125

having the nuts 101 and collars 102 for brac-
ing

In order to stiffen the frame, the upper

120

| pecially on grades, cog-roads, tramways, and

' ' . : ; . he frames.. These bolts are placed in'
- gers or stops 59 are slidable in grooves 1n the | "slots'_il_l_ the upper ends of the frames. . -
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- Obviously some features of this invention periphery and carrying planetary gears mesh-
may be used without others, and the inven- | ing with both the spur-gear and the internal
tion may be embodied in- widely-varying | géar, a brake having shoes adapted to codp-

forms. Theréfore, without limiting the Inven- | erate with the erooved periphery of said disk

5 tion to the apparatus shown -and described and thereby aid in centering the disk in the 70
nor enumerating equivalents, .- = | operation of thé gpparatus, and means for op-

‘& claim, and desire to obtain by Letters erating sald brake to control the transmis-

" Patent, the following: R - I'sion-gearing and throw the load of the drum

1. In a hoist, the combination of a substan- | upon the source of power gradually.

o tially constant speed - motor, & driving or 5. In-a hoist, the combination of a source 7
power shaft continuously driven in one direc- | of power, a driving or power shaft, & hoisting-
tion from said motor at substantially con- drum loose on said shaft, a variable-speed-
stant speed, a variable-speed transmission- transmission gear for connecting the drum
gear for connecting the load to the source of | to the driving-shaft comprising a, spur-gear

(5. power, comprising a spur-gear and an inter- | and an internally-toothed gear, one of which So
nally-toothed gear, one of which is connected { is connected to the power-shaft and the other
to the power-shaft and the other being adapt- | to the drum, a friction-disk having planetary
ed to be connected to the load, a friction-disk | gears meshing with both the spur-gear and
having planetary gears meshing with both | the internal gear, a brake cooperating with

20 the spur-gear and the internal gear, and a | said friction-disk. another brake coOperating 3¢

~‘brake cooperating with said friction-disk, | with the drum and means for operating said

whereby the load may be thrown gradually brakes. |
on the motor on.starting. 6. In a hoist, the combination of a source
2. In a holst, the combination of a substan- | of power, a hoisting-drum, a frictionally-

25 tially constant speed-motor, a driving or | controlled variable-speed-transmission gear gc
power shaft continuously driven in one direc- | for connecting the drum to the source of
tion from said motor at substantially constant power, a brake for controlling said transmis-
speed, a variable-spedd transmission-gear for sion-gear, a brake for controlling said drum,
connecting the load to the source of power, | operative connections for applying the pres-

30 comprising a spur-gear and an internally- | sure of the brake to the transmission-gear, g
toothed gear, one of which is connected to | and means for compounding the brake-pcos-
the power-shaft and the other being adapted | sure on said gearing, '

to be connected to the load, a friction-disk 7. In a hoist, the combination of a source
~having planetary gears meshing with both | of power, -a hoisting-drum, a frictionallv-

35 the spur-gear and the internal gear, and a | controlled variable-s eed-transmission gear 1oo
brake cooperating with said friction-disk, | for connecting the drum to the source of |
whereby the load may be thrown gradually | power, a brake for controlling said transmis-
on thé motor on starting, another brake for sion-gear, a brake-disk and brake for con-
controlling the descent of the load, and oper- | trolling the hoisting-drum when the trans- .

40 ative connections for controlling both of said mission-gear is released, means for applying rog

~brakes. . |-the pressure of the brakes to the transmis-
3. In a hoist, the combination of a source sion-gearing and to the druni-disk, means for

of power, a driving or power shaft, a hoisting- | preventing the application of both brakes at
drum, a variable-speed planetary transmis- | the same time, and means for eompounding

45 sion-gear for connecting the drum to the driv- | the pressure upon either brake, as desired, 1z
ing-shaft to raise the load, com rising a spur- | thereby increasing the pressure of either
gear and an internally—toothe£ gear, one of | brake. |
~which is connected to the power-shaft and 8. In a hoist, the combination of a source
the other to the drum, a friction-disk having: | of power, a hoisting-drum, a frictionall y-

50 & grooved periphery and carrying planetary | controlled variable-speed-transmission ecar 1 5
gears meshing with both:the spur-cear and | for connecting the drum.to the source of
the internal gear, a brake having shoes adapt- | power, a drum-disk, a brake cooperating
ed to cooperate with the grooved periphery | therewith, a brake coOperating with the trans-
of said disk, another friction-disk connected mission-gear, brake-beams connecting said

55 tothehoisting-drum and also havingagrooved brakes, controlling - levers for said brake- 1zo
periphery, a brake having shoes codperating -heams zmdwI operative connections for com-

with said second friction-disk, and means for P, oan nroasura upon either brakeas
controlling both of said brakes. : desired, said connections being so constructed
. 4. In a hoist, the combination of a -source that upon relieving one brake, the pressure
bo of power, a hoisting-drum, a variable-speed | of the other brake is augmented, 125
transmission-gear for-connecting the drum to 9. In a hoist, the combination of a source

the driving-shaft, comprising a spur-gear and | of power, a hoistihg-drum, a frictionally-
an Internally-toothed gear, one of which is | controlled variable-speed-transmission gear
connected to the power-shaft and the other | for connecting the source of power of the

65 to the drum, a friction-disk having a grooved | drum to rajse the load, brake—sli)loes for con- 130
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froliing sald _'_fransmiséiOH-géa;r' t0 throw the ] ccintroll'in‘g the speed of '.t}_ile drum“rhen 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

and brake-shoes for controlling the -spéed

‘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 compound-

ing the pressure of the brakes whereby the
~ pressure _
- the other set is relieved.

of one set of brakes is augmented as

10. In a hoist, the combipa,tion”of 8, SOUTCe

of power, a hoisting-drum, a variable-speed-
~.transmission gear for transmitting power to

 the drum, means for controlling said trans-

20

30

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,

load of the drum onto the driving-shaft grad-

ually, means for permitting the load to de- |

scend by gravity, means for manually con-

- trolling the speed of the drum when the load

is descending under gravity, and automatic

means for controlling the speed of the drum

“when the load is descending under gravity.

35

- onto the source of power gradually and re-
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, .
45 80 { ONLr
- thrown out of operation when the other 1s
~ "thrown into operation, and both may be op-

40

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

so constructed that one controlling meéans is

- erated together to a limited extent.

'59-

55

60

13. In a hoist, the combination of asource

of power, a hoistin%-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
- when the load. is"descending, a lost-motion.
‘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

| 6

both may be operated together to a limited
extent, and autématic controlling means for

rum means for con- |,
trolling said transmission-gear to throw the

-ing-drum, means for raisi
power applied, means for lowering the load -
oT" Vit‘g’, means for controlling the
.speed of the dru -
"the load when the load is descending com- -
prising a speed-governor and a frictienally-

| load 1s 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 sotrce of power to the drum
| to raise the load, manual means for con- .= .

70

trolling said transmission-gear:. to-threw the |

load onto the source of pewer gradually
-and’ release the transmission-gear amd per-

mit the load to descend by gravity, manual

75

means for controlling the speed of the drum

‘when the load is descending, alost-motion.

connection between said two manual con- = -

trolling means, so constructed that one con-
when the other is thrown into operation, and

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 1s to be
‘automatically stopped. - _

80 .
trolling means is thrown out of operation

‘both may be operated together to a limited.

" 15..In a hoist, the combination of a source -

of power, a‘driving of power shaft, a hoisting-

. . 2 hoisting- g0
drum, a variable-speed -transmission gear =
for connecting the drum to the driving-shaft,

said gear having a friction-disk for control- =

ling CO _
said friction-disk, a revoluble disk provided

the same, brake-shoes codperating with .=
‘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

100

cooperating therewith, a revoluble disk hav-

ing brake-levers connected to said brake-

ble disk, and thereby relievini

the brakes to the drum-disk, and brake-

| shoes, manual means for rocking said revolu- o
and apglying-

105

beams connecting said sets of brake-shoes.
'16." In a hoist, the combination of a source -

of power, a hoisting-drum, a variable-speed

transmitting power to the drum, said trans-

‘mission-gear having a grooved frictional
digk, brake - shoes coOperating with ‘said - .
grooved . friction - disk and thereby center- -
1ng said disk in the operation of the brakes, . -
a grooved drum-disk, brake-shoes codperat-
.ing therewith, revaluble disks provided with

frictionally-controlled transmission-gear for :

110

115

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 - -
means controlled by the speed of the drum =
| for limiting ‘the travel of the load._ -+ = ¥

T200

17. In a hoist, the combination of a hoist- e

the load by the

under .
m. and the limit of travel of

125

130
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controlled variable-speed-transmission gear
having a friction-disk and brake-shoes coOp-
erating therewith, said brake - shoes being

controlled by the speed - governor and op-

crative connections from said transmission-

gear for controlling the speed of the drum
and limit of travel of the load.
- 18. Ina hoist, the combination of a source
- of power, a driving or power shaft, a hoist-
‘e mng-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 internall y-toothed
15 gear, sald friction-disk having a grooved pe-
riphery, brake-shoes cooperating 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
20 manually-controlled lever for operating said
disk and brake-shoes, and a brake for con-.
‘trolling the speed of the drum when the load
18 descending. . | S
190 In a hoist, the combination of a seurce
25 of power, a hoisting-drum, frictionally-con-
trolled variable-speed-transmission gear for
applying power to the brake egradually to
raise the load, a brake for controlling said
‘lransmission-gear, a brakea for controiling the
30 speed of the frum_ when the load is descend-
- Ing under gravity, a hand-lever for control-
ing the transmission-brakes, a hand-lever
for controlling the drum-brake and operative
lost-motion connections between said hand-
35 levers 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 al! times on the brake-
40 levers.
20. In & hoist, the combination of a source

of power, a hoisting-drum, frictionally - con-
trolled variable-speed-transmission gearing
for comnecting the drum to the source of®
45 power gradually when a load is applied, a
~ brake for controlling said Lransmission-gear,

e

a hand-lever for controlling said brakes, a

brake and hand-lever for controlling the

speed of the druin when the load is descend-

50 1ng, said hund-levers belng 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
13 relieved when the other i applied.

55 21. In a hoist, the combination of a source
of power, a hoisting-drum frictionally - con-
trolled variable-speed-transmission gearing

for connerting the drum to the source of
Eower gradually when a load is applied, a
o0 brake for controlling said transmission-gear,

& hand-lever for controlling said brakes, a |

brake and hand-lever for controfling the
speed of the drum when the load is descend-
irg, s4id hand-levers being adapted to oper-
ate 1n opposite directions in order to control
the hoist, and a lost-motion connection be-
tween sald levers whereby one brake is re-
heved when the other 1s applied, brake-
beams for connecting said brakes and oper-
ative connections for enabling pressure {o
be compounded when one bruke is appited
and the other is removed.

22. In a hoist, the combination of a source

70

of power, a hoisting-drum, irictionally - 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 OpPpo-
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 under gravity.

23. In a hoist, the combination of a source

of power, a hoisting-drum, irictionally - con-
trolled variable-speed-transmission gearing

for .connecting the drum to the sourceof
power gradually when a load is applied, a
brake for controlling said transmission-gear,
2 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 sdapted to be op-
crated 1n opposite directions in order to con-
trol the hoist and a lost-motion connection

hetween said levers whereby one brake is re-

lieved when the other is applied, brake-
beams for conneciing sai:l brakes, operative
connections for enabling pressure to be com-
pounded when one brake is applied and the
other 1s removed, automatic controlling

means tor controlling the speed of the drum
‘when the load is descending under aravity,

and for limiting the travel of the load at the

top and botton: as desired, and for stoppine
) o

the load at intermediate points.

In testimony whereof I have siened this
specification in the presence of two subserib-
Ing witnesses.

| CHARLES E. GLESSNER.
Witnesses: —
HerBERT G. OGDEN. Jr.

Lro J. Marty.
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