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Patented Mar. 22,1032 B 1',8‘50‘,1 16 -

Tlrs mventmn, s. 1ndlcated, ,relates to pended Jload -is entlrely 0bV1ated It is 8 .
hmstm«r .nechanism. and has partlcular ref- further object. of our invention to ‘provide, a,.
erence to a mechanism Whe(rebyizholstm ma- _safety y. device for, hoisting mechanism which

~ h- shall'be operable at all times and can in no
-, way be impaired by any careless .or unpre
“-meditated “act on .the’ part of, the . .operator., .
mechamsms( as comnrqnly em: . Other ob]ects of our invention will be’ appa; s
or exampl, " h01st1ng bu1ldmg ‘rent ‘as the description: proceeds, -
-ground-level tq the upper .. To the -accomplishment, of the foreoomg
16 levels of 7 jl “building. 1Ir'the course.of construc-, and ‘related ends, said invention, then, con-;:;éé o
fon;, are prayided, Wlth no means.other than . sists of the means hereinafter fully described.
the. manual control .of “the operator, for EI‘,I' and. partlcularly ‘pointed - out in the claims;

ve tlng he acc,lden 1 aﬂlimg of .thesus-,, the annexed drawings and. the followmg d

pended lloa;i, ] oap'l be an-eleva-, scription -setting ~forth in’ detail certain
15 t01 carrlage 9 £a . “mechanism’ embodymrr the invention, such

In the . constructr - " disclosed . means constituting, however, but

"mechan;sm of the type rimonly emplqyedg one of various mechanical forms in ‘which

the. 3 1ndmg spool 3 vhich, the, hoisting ‘the prlnClple of the invention majy be used..
. 4s “wound 1is: pr, d, leth A brake . In said annexed drawings:—

n whrch i 1t ; Flg 1isa plan view of a. h01st1ng mecha—
;f msm embodymv the principles of our.in
i ,- vention; Figs. 2 and 8 are respectively en
and ' 51dﬂ elevatmns of the mechanism. shown. .
in Fig. 1; Fig. 4 is a. plan’ view of a portio
of the mechanlsm shown .in - the . previous
‘; ﬁcrures ‘comprising ‘the ' torque motors and’ .
( assoc1ated meehan’sm Figs. b5 and 6 show! "

the manner in which the ends of the safety .
f brake are secured ;, Fij ig: 7 is a fragmentary
T, part: section pa art, elevation: of -a wind
1S.. spool and assoclated parts as 111ustrate
- Fig. 1; Fig. 8 is'a fragmentary part section ;- -
part. 31de elevatmn of the mechanism: shown, -~
‘in Fig. 7; and Fig. 9'is an’ enlarged part. .-

. section: part elevation, «of the - safety brake,),’g;;

s-. actuating mechanism. o

 Referring .more speclﬁcally to the dla.W‘.i.::

operator,, ings; and more, especially to Fig. 1, the hoist- .

es for. such’_ ing mechanism’ here shown for the ‘purpose. .-
sleasing | of 111ustrat1on is of the common type,in which; ¢ - .

! fthe ‘base - frame 1 suppqrts plural winding -

injury o persons in ‘spools 2 and '3, “which_ spools are. revolubly, .

vhe he‘"‘l da s dropped.. “A “driven by means of the prime mover 4, ‘here, -, ..

: fulther source 0 danger ' 'the, elem nt of . shown in the. form of an electric motor. . . The

, calelessne S P ent in’ the ma ’

CETLTN

of the‘caruade *or horhed’ material i
lated. S y

operavor b
. ‘the brake 1th h

1%

: transverse shafts’5 and 6, to the terminal po
“tions of which’ are secured the winch heads.'{' <
;_,and 8. Mounted on the base frame 1is an
_lectmc controlle1 unit 9 Whereby the flow of o
lectrle current to the motor 4 is regulated by . 1005

spools 2 and’ 3 are respectlvely mounted. on 9; e
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means of the shaft 10 acting through gears
11 and 12, which shaft is journaled in brackets

18 and 14 and has secured to its terminal por-
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tion a crank handle 15 by which the shaft 10
is rotated and the controller 9 properly actu-
ated.
frame 1 and rigidly secured thereto is amotor

housing frame structure 16, npon which is-

mounted the resistor units 17 and 18; and to
the sides of which aresecured the starter boxes
19 and 20, which are here shown provided
with three-phase A. C. binding posts 21.and
922, respectively. , '

For the purpose of the following descrip:
tion the winding spool 2, which is considered
as the rear spool, and its associated parts and
the operating mechanism thereéfor; will only
be described. The operating mechanism and
associated parts of the forward winding spool
3 1s identical with that of the rear spool 2
and therefore the ordinals employed to desig-
nate the various parts of the mechanism.asso-
ciated with spool 2 will be given prime marks
and applied to the corresponding elements of
the mechanism associated with spool 3. The
spool 2 ‘has one terminal portion thereof
formed into a brake drum 23, upon which is
mounted the brake-band 24; and: this brake

band with its associated drum will through--

out the description be referred to as the serv-
ice brake.” The other terminal portion of the
spool 2 is provided with "a brake drun 25

which has suitably mounted thereon a brake:

band 26 and this brake with its associated
drum will hereinafter be referred to .as the
safety brake. o T

Referring now to Fig. 3, one end 27 of the
service brake band 24 is secured by the pin 28
rigidly mounted in the base 1 and the other
end 29 thereof is supported by the pin 30
rigidly. mounted in the member 81 which is
secured to the revoluble shaft 32, which is
journaled in the side of the base 1. Rigidly
secured tothe shaft 32 is a member 83 which

5 has rigidly united therewith the end 84 of the

foot lever 85, which carties the foot pad 36:

The ‘safety brake band 26 is rigidly secured

at.one end 87 thereof, and the other end 38 of
the band 26 is secured by means of the pin 89

> to the member 40 which is secured to the shaft

41. The end 87 of the brake band 26 is
bifurcated, as shown in Fig. 5, in order to per-
mit the other end 88 to pass thérethrough,

thereby effecting a greater contact area be-
3 tween the band 26 and the drum 25.

Rigidly mounted on the shaft 41 is a crank
arm 42 which, at its lower end, is adapted to
receive the pin 43 by which the rod 44 is at-
tached thereto. The rod 44, shown more
clearly in Fig. 9, passes through a sleeve 46,
which in turn projects through the aperture
47 formed therefor-in the sill 48 on the base 1
and which is secured to the siil 48 more or less
loosely by means of the bolts 49. Coaxially
mounted with the rod 44 is a thimble 50 which

Positioned adjacent one end of the base.

s in'Fig; 4 mounted on the shaft 60.

1,850,116

is held against the end of the sleeve 46 by
means of the spring 51, which at its other end
is axially restrained by a. thimble 52 secured
tothe shaft 44 by means of the nut 45. Inte:-

mediately of the thimbles 50 and 52 and co- .
‘axially mounted-on the rod 44 is a spring
‘bushing 53. The rod 44 is provided with a

slotted end 54 which is adapted to engage the
pin -55 carried by the member 56, which is
oscillatorily mounted on the shaft 57. The
member 56 has integrally united therewith a

toothed segment 58 which is adapted to en-

gage the gear 59, which is more clearly shown
The shaft
60 has frictionally mounted thereon a gear 61

by means of a spring 62, which gear 61 inter-.

meshes with the pinion 63 which is mounted
on the motor shaft 64. ‘

The shaft 32 has rigidly mounted: thereon -

the arm-65 which carries a pin 66 engaged by

-the slotted end 67 of the rod 68.  The rod 68

passeés through: an aperture formed in the
bracket 69 and has coaxially mounted there-
on a spring 70, which at one end rests against
the bracket 69 and at the other end is axially
restrained by the mit 71 carried by the rod 68.

“The other end of the rod. 68 is pivotally

mounted ‘on the cam element 72. The cam
element 72'is pivotally supported at 78 and
has rigidly secured thereto the actuating lever
74. Secured to the rigidly mounted plate 75
is a-switch 76 of the common type, by means

of which the current to the torque motor 64

is c¢ontrolled. " The switch 76 has a control
lever 77 extending therefrom which carries
a frictionless roller 78, which roller is held
in contact with the surface of the cam 72 by
means of a spring
switch-76. -~

The spool 2, as shown'in Fig.1isrevolubly j

mounted on the shaft 5 by means of the jour-
nal boxes 80 which carry the friction reducing
bearings 81 which run on ‘the hardened
sleeves 82, which sleeves are spaced apart by

means of the sleeve 83 carried by the medial-

‘portion of the shaft 5.  Coaxially mounted
on the shaft 5 is a gear wheel 84 which is
positioned adjacent the collar 85 formed in-
tegrally with the shaft 5. The gear wheel 84
has secured thereto a member 86 by means of
the bolts 87, which loosely pass through aper-
tures formed therefor in the web of the gear
wheel 84 ‘and which carry locked nuts 88.
Positioned intermediately of the member 86
and the hub 89 of thé gear wheel 84 is a
spring 90. The right-liand journal box 80 is
provided with a thrust plate 91 secured there-
to by means of the bolts 92, and which is
adapted to contact with the mmember 86. The

‘gear wheel 84 carries friction blocks 93 which.
are adapted to engage with the complemen-

tary beveled faces 94 formed on the spool 2.
Frictional “driving communication’ between

the'spool 2 and driving gear wheel 84, which -
130

receives its rotation from the pinion - 95

(not shown) in the

75

80

85

90

95

100

116

115

120
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- 1047, The thrast: colhr 104 bears against the
disk.. 105 which ' in: turn bears against. the
spool 2 on the, surface 106.. This p1essure‘
forces the spool 2axially.of the shaft 5, com: .
#Hresses.the spring, 90 and effects fr lotlonal en-

20

30

3 ung have lugs 117 and 118 adapted to receive.

[t
4

60 .

~8o

66

s
[tN

be brleﬂy described. .

1,850, 1161 .

mounted O the shaft 96,;.and Wthh in turnz.
receives its- -power, from. the dri iven,means 97}
throngh the.resilient driving means 98 pas:.
sing.over, the sprooket or pulley 99 ‘of the mo-

e

tor 4 18 eﬂected,m the 1 manner, now to be e}r-._,,
1nte1ven1'1g connecting links « calses . clock

plamed
Thrustzpln 100 Wluch is. free £0. move in
the .aperture; 101 formed therefor centlally

5 by, means ‘of the lever 102 acting through
‘uitable. thrust. screws, (not shown).

as :illustrated . in Fig. .
crass key. 102 which is. free toslide in the slot

108 prov1ded therefor in the shaft 5, and’

*which in turn be‘xrs against. the thrust collar

aagement between the friction blocks 93 and
the; eomplementary beveled faces 94 .of the

spool. 2, which causes the spool to 1otato with

the ,gear wheel, 84..

22 The disk 105 has a c1rcumferent1al ﬂwnge,
107 exter dm(r qully thereof -Revolubly -

' mounted on; the disk 105is a- splder 108 which. .
has arms 109 and 110 formed integrally there: .

with and, extending. axially: therefrom to-
Sward the spool 9. . These arms 109 and 110
seciire,the brake shoes 111 and 112 by engage-
‘ment. with; the. aperfures: 118.and 114, respec-
tively.. .
the. brake linings .115 .and. 116, _respectively,

‘the securing, bo;t 119. +The sectring ] bolt 119
has, coa\mlly mounted.; there\mth a spring 120

which is secured thereto.by-méans of the nuts

(121, and by means,of :which the:tension. of
“the; bque shoes 111- and 112 may suTtably be
; The: splder 108 carires a pin 122 ,
cand the ‘service bra,ke actuated. _The ‘rota- .
“tion. of the cam 72 will.cause a clockwise -

r eO‘ulated

Vhlqb1 I evolubly securesthe end 123 of the arm.

124.., The arm: 124 is, at-its other. end 125,

5 fastened to thejerank arm. 126 :by means of

“the pin, 127 and the cr ank arm. 126 is in turnj'
. tor. 642 Whlch then, as before explained, re

keyed fo the shaft 41.,

ledly secur: ed to the standard Whlch ear-, ; fa
.of the switch lever 77 rests upon either of the

“side faces of the.cam 72 the.switch. 76 W111 }}_5.. ‘
"be opened Therefore, by rotatmg the.cam. .

ries ‘the,shaft 5 is. a; hracket 130 awhich is

frlctmnal engagement . between the. spool 2
and. the dr1v1no gear wheel 84 is eﬂ'ected

commonly, known parts have been omitted to
more, Clearly bring. out those which are new
and which are v1ta] in the descrlptlon of the
_Joperatlno mechamsm. o

The operation of the mechamsm W111 now»‘
The service brake 24 is
.wotu,‘lted by depressmg the lever: 35 which -
causes a_clockwise rotation of the shaft 82"

and Whlch snmlarly rotates the member 31

‘mainta
.drum, 25 by means of the. spring; ‘51, whic

,wise rotation of the shaft 4]..
_thereforg, that.the engagement of the safety,
of the shaft,b; is forced. axially of the shaft . .
spring .and.is uneffected by any other .va-
The.ﬁ
thrust pin-100, in bemfr forced tothe right,. .
“bears. against the.
tor;,643 When clo,sed causes. current’to ﬁo

The shoes 111 and 112 are lined with’

adapted to present a stop. for; the lever: 102,
“and, prevent. such lever from. e}xcesswely Te-.

tracting,the thrust screws, by means of which .
“of the lever T4, which is made possible by - .

Tt will be, noted ‘that for,the purpose. of
“larifying. the various drawings some.of the-

3n

o which is secured the end 29 of the service. ..

. The safety.brake . 26 . is :normall;
1ned in commumcatlon w1th th' ’brake

br ake

forces the rod 44 to the left and, through the,ij-'

\\\\\

It will be seen,'.fi-;

bmke depends solely..upon  the compression.

rlables which ,may, fail, or over which the
.operator, has._any | control -The sw1tch 76, -
which contlols the current to the torque mo

to this motor; thch then - will rotate. in .a gyy;
clockwise dir eotlon until restrained by means o
of the.spring,51. . The rotatlon of the. sha
64 of the motor, throu gh the infervening gears, ..
63, 61 and 59,-causes a counter-clockwise ro-

tatlon of the toothed segment 58 on the shaft’,";ﬂ
The member 56 .which is formed inte

el : .
through the | pin 55, force. the rod 44, to ‘the:
right, compressing the spring 51 and impart-" gy ...,
ing: counterrcrochvvlse -rotation to the, shaft - -
A1 tnrouah the crank lever 42, thus releasing;
the safety brake.. Shoqld the current to the,,’,
torque imator,64* fail at any time’ during, the..
operation ‘of  the- hmstma mechanism,, such .55,
failure will'jin no. .way. impair the operation ' .

‘ot the gafety brake since as soon as the. cur—f‘;f

rent, to the-forque motor does fail the spring .
51 will Jmmedmtely move; .the rod 44 tothe, . .
left and. eﬂeot A, enaagement of | the safety: 1
brake. . - o
~ The member 65 Whlch iskeyed to the shaft.."
82, this shaft belng the -one. carrying. the.. .
seryice . _brake ;actuating, lever,.through the;,
pin 66, which engages the slotted end 67 of |

the rod 68, will ccause a rotation of the cam
72 when; the service brake lever is depressed

moyvement of the switch lever 77.and close’ the',; .
circuit through switch 76 to the torque mo

leases the.safety brake. When the roller 78 ;..

72 in a counter-clockwise direction by .means..

means of the sLotted end 67 of the rod 68, the_g
cam 72 may be rotated sufficiently so that the . 125,
roller, 78 “will rest upon..the. straight. face .
‘of the cam opposite to the one shown in Fig.

3. This position of the cam,72 permits the .
application of the safety brake coincidental- .
with. the application of the iservice; brake 1
tliis, condition should be desued in. sustaln 7

- ing the hoisted 10ad

“For the. .proper. functlonln«r of the. safety .
brake means must, also be prov1ded for ‘the:.
1 clease, of this bralxe When dI‘lVlIlO‘ commum

189
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cation it established between' the driving
wheel 84-and the spool 2, and such release of

the safety brake must, for the proper func-.
tioning of the hoisting device, be in no way

dependable upon the actuation of the serv-

ice brake. The release of the safety brake

upon the establishment of driving communi-
cation with the spool 2 is effected by the
mechanism clearly illustrated in Figs. 7 and
8. When the thrust pin 100 is moved axially
of the shatt 5 in the hole 101 .provided there-
for, the end of the thrust pin forces the cross
key 102-agdinst-the thrust collar 104, which
bears against the disk 105, which in turn
bears ‘against the surface 106 of the. spool
2. The disk 105 is free to move relatively,
both to the thrust collar 104 and the'spool 2,
except when frictionally engaged by ‘these
members as 4 result of pressure on thrust pin
100. When, therefore, the friction thrust
mechanism is operated, as is the case when
a load is being raised by the spool 2, disk
105 will'turn with the spool 2. At any time
other than when the spool 2 is driven for
hoisting the load the disk 105 is stationary
upon the shaft 5. 'On the disk 105 an axially
exteriding circumferential flange 107 1s pro-
vided and on this flange are mounted the
brake shoes 111 and 112, to which are secured
the brake lining 115 and 116. - The proper
adjustment of-the brake shoes 111 and 112
is obtained by ‘means of:the lock.nuts 121

- and the springs 120 which are -coaxially

35

40

45

50

55

60

65

mounted on the bolts119.  The spider 108,

which engages the brake shoes 111 and 112in -

the apertures 118 and 114, respectively, by
means. of the arm 109 and 110, isloosely
mounted with respect to the shaft-5 and ro-
tates with the disk 105 through the frictional
engagement of the brake shoes 111 -and 112
with the flange 107. o ' ‘
When driving communication has. been
established between the driving wheel 84 and
spool 2 in the manner just described the spider
108 will be rotated and will catry therewith
the associated links 124 and 126, and 'which in
turn -cause a rotation of the shaft 41. "The
counter-clockwise rotation of the-spool 2,
as indicated by the arrow in Fig. 8, and which

is the rotation necessary to wind the hoisting '

cable on the drum as the load suspended there-

by is being elevated, will cause the links 124
and 126 to assume the position shown in-

dotted lines in Fig. 8: In moving from the
full line position to the dotted line position
in this figure the shaft 41 will be rotated in
a counter-clockwise direction and the rod 44,
which is associated with the shaft 41 by means
of the lever arm 42, will be moved to the right
and the safety:brake thereby released.in the
manner hereinbefore descrived. -

The tension of the springs 120 will be so
adjusted that ‘the brake shoes 111 and 112
will  have sufficient frictional ‘engagement
with the surface of the flange 107 to cause the

1,850,116 -

lever arm 196 to rotate the shaft 21 against”

the resistance of the spring 51.- The slot in -

the rear end of the rod 44, that'is, the slotted
end which has heretofore been designated by
the ordinal 54, permits the mechanism just
described to release the safety brake without
having to move the torque motor and also
permits the spring 51 to reset the safety brake
when the friction mechanism is released with-
out the drag of tlhie torque motor.  This con-
struction reduces the necessary friction be-

70

75

tween the brake. shoes 111 and 112 -and the -

flange ‘107 and also greatly expedites the
setting of the safety brake when the spool
friction lever 102 is disengaged.

It will be seen from the above description
that we have provided a safety brake for a
hoisting mechanism-or the like which is posi-
tive in its operation at all times and cannot
be disturbed by any accidental or unpremedi-
tated act of the operator. The safety brake
which we have provided further is operable

-at all times and is absolutely independent in

its effectiveness from the current by which
the hoisting mechanism is actuated. The con-
struction as described permits a flexibility of
operation of the various parts which has not
been possible with mechanisms of like char-
acter previously employed.

Other modes of applying the principle of
our invention may-be employed instead of the
one explained, change being made as regards
the mechanism herein disclosed, provided the

80"

85

90

95

means stated by any of the following claims

or the equivalent of such stated means be
employed. ' .

100"

We therefore particularly point out and

distinctly claim as our invention :—
1. In a hoisting machine having a wind-

ing spool, means for driving said spool, op-

erable means for effecting driving communi-
cation between said spool and said driving
means, a brake associated with said spool and
operable means for applying said brake, the
combination of a second brake associated
with said spool, resilient means for normally
applying ‘said  second named brake, and
means functionally responsive to manipula-
tion of said first named brake for releasing
such’ Jast naimed brake, -

- 2. In a hoisting machine having a wind-
ing spool, means for driving said spool, op-
erable means for effecting driving communi-
cation between said spool and said driving
means, a brake associated with said spool
and operable means for applying said brake,
the combination of a second brake associated
with said spool, resilient means for normal-
ly applying said second named brake, and
electrically actuated means functionally re-.
sponsive to manipulation of said first named
brake for releasing such last named brake.
- 3..In a hoisting machine having a wind-
ing spool, means for driving said spool, op-
erable means for effecting driving communi-

105

1160

115

120
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- means, a brake associated with said spool and -

35

[~
23

" brake. S

20

_applying said second named brake, means:

1,850,116 , - =8

cation between said spool and said: driving . and.functionally responsive, ;tQ manipulation

means, a brake associated with said spool;-of.said first. named bpake, f
and operable means for applying said brake, rsecond.named brake. .. ... . - g
the combination of a second brake associated: . 8. In 2 hoisting machine, having a. wind-
with said spool, resilient means for normally.:ing,spol, means for driving said spool, oper-
applying said second named brake, and an able means for effecting driving communica-
electric motor intergeared with said last:tion betsween .said, spool. and; said- driving -
named brake and functionally responsive to;.means;.a brake. associated with' said spool
manipulation of said first' named brake for, and.operable.means for, applying said.brake;

¥ releasing; said

releasing such last named brake. - .the combination of a second byake associatec
4. In a hoisting machine having a wind- . with said spool, resilient means for, normally
ing spool, means for driving said spool, op-. -applying.;said. second . named' brake,. and
erable means for effecting driving:communi-..means: frictionally . .driven-from, said . spool
cation between said spool and said driving-, for releasing said.second named brake..
means, a brake associated with said spool 9. In a hojsting machine haying a. wind-
and operable means for applying said brake,.-ing. spool, .means", for. driving said. :spool,
the combination of a second brake associated. . operable. means. for, effecting driving. com-
with said spool, resilient mearis for normally. munication.between:said spool, and said driv-
applying. said. second named brake, and ing means, a brake associated with said spool -
means functionally responsive to rotation of ;, and operable means for.applying said.hrake,
said spool in a single direction for releasing:, the combination, of a second brake associated

said second named brake. - © . . .with said spool,.resilient,means for normally

5. In a hoisting machine having a wind-. applying said second named brake, and means
ing spool, means for driving said spool, op-:,frictionally driven from said spool for rele:
erable means for effecting driving communi- . ing said second named brake upon uni
cation between said spool and- said driving .tional rotation:of saidispool. "

10.. In g, hoisting,machine having a wind-

irec-

70 -

175 ,

5

85

operable means for applying said brake, the,.ing. spool,, means. for; driving, said, speol,

Y

combination of ‘a second brake  associated.,operable .means, for effecting. driving ,com- -

iy

munigcation between said spool and said driv--
: : ns . ing means, a.service brake: associated; ywith
functionally responsive to rotation of said..said spool,.and, eperable means for applying

with said spool, resilient means for normally..

" spool in a single direction for releasing said.. said service brake, the combination of asafety

sezond named brake, and means functionally..:hrake: . assogiated. .with. said  spool,, resilient
responsive to manipulation of said first - means for.normally, applying.said .safety

named brake for releasing said second named ~ brake, means frictionally driven:hy said spool -
e ..for releasing smd. safety. brake, as, said spool

6. In a hoisting machine having.a wind- rotates in ‘a single direction, and meansre-~
ing spool, means for driving said spool, oper- sponsive, to.the manipylation of said service
able means for effecting driving communica- ~brake for zeleasing said safety brake. :
tion between -said spool and said driving © 11. In a hoisting machine having a wind-
means, a brake- associated with said spool : ing spool, means for driving -said spool;
and operable means for applying said brake, operable means for. effecting driving. com:

- ‘the combination of a.second brake associated = munication between said spool and said driv-

with said spool, resilient means for normal- ing means, a service brake associated with

" ly applying said second named brake, means - said spool, and operable means for applying -
functionally responsive to rotation of said said service brake,the combination of asafety "

spool in a single direction for releasing said . brake associated with said spool, resilient
second named brake, and electrically actu- means for normally applying said safety
ated means functionally responsive to ma- brake, means frictionally driven by said spool.
nipulation of said first named. brake for re- for releasing said safety brake as said spool
leasing said second named brake. rotates in-a single direction, and electrically

7. In a hoisting machine having a wind- actuated means functionally responsive upon-
ing spool, means for driving said spool, oper- - application for said service brake for releas-

“-able means for effecting driving communica-  ing said safety brake.

tion between said spool and said driving'  12. In'a holsting machine having a wind-
means, a brake associated with said spool and ' ing spool, means for driving said spool, opera-

" operable means for applying said brake, the ble means for effecting driving communica-

- 60"
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combination of a second brake associated - tion between said spool and said driving
with said spool, resilient means for normal- ~means, a service brake associated with said.
ly applying said second named brake, means - spool, and operable means for applying said

" functionally responsive to rotation- of said’ service brake, the combination of a safety

95
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spool in a single direction for releasing said - brake -associated with said spool, resilient

second named brake, and- an-electric motor means for normally applying said safety -

intergeared with said second named brake brake, means frictionally driven by said spool.

130
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~ for releasing said safety brake as said spool:
rotates in a single direction, and an electric
motor intergeared with said safety brake and™ -
functionally responsive to the application of-

. said service brake for releasing said safety

brake. »
~18. In a hoisting machine having a wind-
ing spool, means for driving said spool,

. operable means for effecting driving com-
Lo munication between said spool and said driv-

" ing means, a service brake associated 'with
said spool, and operable means for applying
said service brake, the combination of a safety
brake associated with said spool,  resilient

13 means for normally ‘applying . said safety
brake, power means for releasing said safety
brake, and control means for said power
‘means responsive to the application of said
service brake. ' ' v

20 14. In a hoisting machine having a wind-
ing spool, means for driving said spool;
operable means for effecting driving. com-.
munication between said spool and said driv-

" ing means,. a- service brake associated with

25 said spool, and operable means for applying
said service brake, the combination of a safety
brake ' associated with- said spool, resilient
means for mormally applying said safety’ =
brake, power means for releasing said safety - -

30 brake, and ‘control means' for said power
means functionally responsive to the appli-
cation of said service brake for effecting re-
lease of said safety brake and manually opera-"
.ble during the application of said service -

43 brake for permitting application .of said
safety brake by said resilient means.
19'289igned by wus, this 15th day of November,

o JOHN R. McGIFFERT.

e - OLA L. BERBY.
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