Feb. 25, 1947. JE MORTON 2,416,638

HYDRAULIC BRAKE MECHANISM

Filed Aug, 3, 1944 . 4 Sheets-Sheet 1

226
(74
.5

\\ \\
@/\\\/5\\ /

\\\\\\z\
‘\\\\/ \\\/ \
\\\\\\\\\\\<\\\

[ : '

N 1 Jarnes Ll Morfore
T 2y Boent Gertook

et YY"



2,416,638

J. E. MORTON
HYDRAULIC BRAKE MECHANISM

Feb. 25, 1947,

4 Sheets-Sheet 2

Filed Aug. 3, 1944

. HF
. Zo
m.ﬂi A
| 4%4@
| o2 qr
zq, /g |l
[=A
II.
T2
N TS
g A
N4
205| ob
Py %
D
/%
£ PL
=32
Pl
o

%74

e
ec

22¢

o

e

q
_//'zc{/)/z_ﬁf'

N
S
r .
208 Mw %m
e,
o E ,
W.m: S5 zo %
s VY
MEAAN
B 'y 23 \ —u Uu
] e N ,\\ 4 % j
P 3 = 62
a5 .
) g _ 968,
S 99 [N A%@
2N/2,
\%\\\ h_ N aw
. A\ i 7 z9
e N )
\ , o
- @ ““\HU N g
7z S ;
Lz @
7 S =3
o5
ost <&
\ >



Feb. 25, 1947,

NN

SR

\

M \ o
%i;\_:: (0]0)- k\}\‘“
5 *@%§

/

ll
/

\\

J. E. MORTON
HYDRAULIC BRAKE MECHANISM,

2,416,638

Filed Aug. 3, 1044 4 Sheets-Sheet 3

/4

%

- Teverlor:
Svnes X NorSr

By T ertail



J. E. MORTON
HYDRAULIC BRAKE MECHANISM

Feb. 25, 1947,

2,416,638

4 Sheets—Sheeﬁ 4

, _weritr
Swries L5 NMorio 7z |

Filed Aug. 3, 1944




Patented Feb. 25, 1947

UNITED

2,416,638

STATES PATENT OFFICE

- 2,416,638
- HYDRAULIC BRAKE MECHANISM
James E. Morton, Harvey, Ill
Applicatlon August 3, 1944, Serial No 547 881

11 Claims.

1 .

The invention relates to hydraulic brakes of the
torque pressure type.

: . One object of the invention is to prov1de a hy-
draulic brake of the torque pressure type which
is adapted for use in hoisting mechanism.

~Another object of the invention is to provide
hydraulic brake mechanism  comprising radial
cylinders in which movable pistons are operated
for producing torque pressure and braking effect
upon the load.

Another object of the invention is to provide
automatic means for controlling the torque pres-
sure of the fluid and the braking effect and auto-
matically graduating the torque pressure in stop-
ping the movement of the load.

Another object of the invention is to provide a
hydraulic torque pressure brake of improved con-
struction.

Other objects of the invention will appear from'

- the detailed description.

- 'Theinvention consists in the several novel fea-
tures hereinafter set forth and more particularly
defined by claims at the conclusmn hereof.

In the drawings:

Fig. 1 is a side elevation of the hydraulic torque
pressure brake applied to a hoisting mechanism,
parts being shown in section.

Pig. 2 is a section taken on line 2—2 of Fig. 6.

Fig. 3 is a section taken on line 3—3 of Fig. 6.

Figi 4 is a section taken on linie 4—4 of Fig, 1.

Fig. 5 is a section of the hydraulic brake-
mechanrsm taken on line 5—-5 of Fig, 1. g

Fig. 6 is a section taken on line 6—6 of Fig. 5.-

Fig. 7 is an end elevation.

Fig. 8 is a section taken on line 88 of Fig. 6.

Fig. 9 is a section through the torque-pressure
controlling valve, taken on line 9—8 of Fig. 6.

Fig. 10 is a perspective of the stationary valve
member through which the fluid flows to and
from the radial cylinders of the hydraulic brake.

Fig. 11 is a plan illustrating the automatic

. means for controlling the torque pressure control
valve.

Fig. 12 is a side elevation of sa,ld a.utomatic

~control mechanism.

. Fig. 13 is a section taken on line I3——l3 of

-Fig. 11,

The invention is exemphﬂed w1th ho1st1ng
mechanism which comprises: an overhead sup-
porting structure which includes channel beams
.29, rigidly connected at their ends by angle bars
21; a cylindrical drum-housing 22 which has
:welded to its ends heads 23, all secured together
-to provide g rigid supporting  structure. The
hoisting mechanism comprises a drum 25 fixed

(CL. 188—91)
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to a shaft 24 which is journaled in bearings 232
carried in the heads 2T in the housing 22; a .
hoisting cable 29 which has its ends rigidly fixed
to the drum 25 and is adapted to be wound on
and unwound from the drum by rotation of the
drum; a pulley block 30 to which the load to. be
lifted is connected and which is suspended in a
loop of:-cable 29 which depends from-the drum;
an electric motor 31 mounted on one end of the
supporting structure; a magnetic clutch for driv-
ing the drum 25 from the motor 31 including a
driving member 32 on the shaft of a reversible
electric motor 31 and a driven member 33 fixed
to the shaft 24 of the drum 25. A holding brake
35 of usual construction may be provided for the
motor 31. The hoisting mechanism describeqd is
of the drum and cable type and may be of any

suitable construction as well understood in.the

art. The magnetic clutch 32, 33 exemplifies a
coupling between electric. motor 31 and the hoist-
ing drum 25 which, when current is interrupted,
will release the drum 25 to permit the load on the
block 30 to drop by gravity and unwind the cable
29 from the drum 28, cause said drum to rotate,
and drive the rotor of the hydraulic torque pres-
sure brake-mechanism hereinafter described,

~which is adapted to gradually arrest and then

‘30

‘35

40
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step the drum when the load has dropped to the
desired predetermined point.

The hydraulic brake mechanism comprises a
non-rotatable cylindrical casing which includes
an annular member 371 provided with an integral
side 38 which is fixedly secured to one of the
flanges 23 on the housing 22, and a head 39 which
closes the opposite side of the casing; a rotor in
said casing comprises a rotor-body 40 which is
provided with a hub 41; a sleeve 42 which is
splined at 43 to one end of the drum-shaft 24
and keyed as at 44 to the hub 41 of rotor-body
40, and is journaled in anti-friction bearings 45
mounted in the sides 38 and 39 of the casing; a
series of radial cylinders 46 formed in the rotor-
body; and a series of pistons 47 which are slidable
in the cylinders 46, respectively. A ring 50 is
slidable transversely and non-rotatably mounted
in the casing member 3T which is provided with

" cylindrical: tracks 55 on its inner periphery.

50

56

Each piston-47 carries adjacent its outer end.a
cross shaft 52, the ends of which are provided
with rollers 54 for engaging tracks 55. Ring 50

is. ‘provided ' with inwardly extending sides 51,
which are provided with circular grooves 512 con-
centric with tracks 55. The ends of cross shafts
62 are provided with rollers §2% which extend into
circular grooves 82 in the sides §1 of the ring for
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forcing the pistoris outwardly toward the tracks
55 ang raoving the pistons 47 outwardly when

": the rotor travels at low speed, or when centrifugal
force will not force the pistons outwardly. Fluid
is conducted in continuous or overlapping rota-
tive succession to the cylinders 48 and torque is
produced by the inward radial movement of the
pistons 47 imparied thereto by tracks 8S. The
exhaust.of the fluig fram the.cylinder 45 during
the inward ‘radial movement of the pistons is
controlled to vary the torque pressure produced,

and. the braking effect upon the rotor and the_ -

drum 25,
A tank 58 is suitably supported: by brackets. 59

from the beams 28 and contains a -supply.. of__f.(,
_ hydraulic fluid not under pressure for circulation = **
fhrough the brake-mechanism. . Frof'fank 887

hydraulic fluid passes through an intake pipe .60
to a cup-shaped valve casing 61 which'is secured
“to the casing-side 39 and provided with a cylin- ¢
E arh,a} valve seat “62. -A ring ‘valve -64 - (Figs.
6 ‘and *9) ‘Atting in the cylindrical ‘seat -62, ‘s
provlded ‘with an-arcuate intake port 65 through
*whlch the-fluid flowsto a ‘stationary-valve mem-

"ber 63 -and the rotatable valve-sleeve 42 -on the »;

“totor “to ‘the cylmders £6.  Valve “64 is -provided
“with-an-arcuste outlet port §8-to which‘the fluid
“from said eylinders 48 is conducted -via sleeve
~yalve 42 -and-the stationary valve “memniber 63 to

“a pipe 67 swhich-returns-the- fluid into ‘the -tank -

58, ‘Ring-valve 64 -is-rotatable to cause port ‘65
“tovariably limit-and: cut-off the outflow of fluid
~from ~the cylinders ‘4% -and -produce ‘the torque
-pressure “in -the fluid for ‘braking the -drum ‘25

-ggainst rotation ‘in-one direction. ‘Ring-valve 64

“isrotatable for thispurpose by a “bevel” pinion 63
Whmh is fized toa shaft T0-which-is pournaled in
““the- valve casing 61 andan annular series of gear
“teeth'F1 ‘(Fig.-8) -formed on the-outer end of said
 vélve and-meshing with pinion €9. -
~~*Fhe:stationary” valve member-63 is cyhndncal
has g partion 'T3 fitting the - inner ‘periphery of
'1‘1ng valve 64, and a cylmdrlﬂal portion 74 fitting
“thie~inner perrphery -of the rotatable valve-sleeve

" %2, Member 62 has its outer end fitting against :

gnd-fxedly secured, by bolts ‘T8, to the -outer side
of: valve ~casing &1. ‘Stationary-valve member ‘63
~is provided with a -pair of longitudinally extend-~
ing inlet ducts 11 which are communicatively

“connected by ‘a ‘port 18 with the- inlet ‘port 65 int

ring=valve “§4. “The outer ends of ‘ducts 11 -are
closed by the outer end ‘of ‘valve=casing 61 and
~fheir inner ends termmate ‘inwardly‘of the inner
‘end of vdive-member 63. ‘Ducts 1T are communi-
eatively- connected ‘to-a common duct 18 in-por-.
-tion ‘74 of the'valve memiber 63. A-series-of ports
-68-in-valve-gleeve 42 conduct fluid from duct 19
into “the -inner -ends of cylinders “46 “in rotative
“suecession. ‘The -fluid is ‘drawn™into cylinders

46 %y -the radial -outward movement -of -pistons:

“41. “A-pairof cylindrical -exhaust ducts-81 -extend
“from “the -inher -portion 74 of -valve ‘member -63,

* sare -¢losed «at ‘their outer-ends by a valve-casing -

' ig1,-and-are-communicatively connected-to-a-com-

mon-port 82, “Fluid‘is forced ‘from-the cylinders

S48 through the pertsid8:in rotative succession into
ithe -duct 82 from -whieh <the fluid is -conducted
- un@er-pressure via-ducts-84 toa port 82> which'is

“formed in-valve member ‘63 -and communicates

withthe outlet-port €6 in ring~valve 64. 'The valve:

.64 scontrols -the -outflow of “the fluid from valve
'-member %3 to-the-pipe 6T which-returns the ﬂuld
L ;hout ‘pressureto ‘the reservoir:58.
pair of -arcudte grooves 83 in-the ‘periphery
ot povtm*x 73 of stationary valve-member ‘63 -are-

2,416,638
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communicatively connected by ports 84 to one’
. of the inlet ducts T1. A pair of arcuate ducts
85 in the periphery at the opposite side of portion -
1% of valve member §3 are communicatively con-
b1 nected by ports 852 to one of the return ducts 81.
By means of these arcuate ducts the fluid pres-
sure exerted on the ring-valve 64 is balanced to
permit the free rotation of ring-~ ~-valve 64. Arcuate
-grooves. 86 in the portion T4 of statignary valve
‘member 63 are commumcatwex nnected by
ports 87 to one of the inlet ducts 1. Arcuate
- Grooves 882 disposed oppositely to the grooves 88
‘are provided in the opposite portion of the pe-
~siphry of sbhe portion 74 of valve member 63 and
are.communicatively connected by ports 83 to
one of ‘the exhaust ducts 84, Fiuid in grooves
- 8%,-88 :cause-the transverse p1essure between the
rotor and the valve. member 63 to be balanced -
“agaifist the transverse pressure produced on the
opposite sides of valve member 83 due to the pres-
wgure of -the fluid - exerted : on one s1d'= -of -the
rotor. )

“The ring 50, which is: prowded Wlth tracks 55
for 4he rollers '54 :carried. by the pistons 471, is
mounted to :slide transversely in.the casing 317
4o vary iits eccentricity :and the length-of the
'fpiston strokes for volumetric-variation of ‘the fluid
“fowing to'and-exhausted from the- radial cylinders
-ﬁb ‘Ring-89 is provided with rectilinear.surfaces -
which are slidably fitted to rectilinear surfaces
38aformed. on the-ring :3T. A: pair of :screws:89P,
#0>, which are threaded-to-caps 81, 82, respec~
tively, and ‘dispesed-on opposite sides-of ring 53,
“are adapted -to:adjust said ring into -positions-of
different eccentricity-for varylng the: length of the

'e1ston strekes. -
“In.someinstancesit is des1rable to:use the ‘hoist-
mg mechanism without using the hydraulicbrak-

10

‘ihg.mechanisim and in-other instancesitiis-desir- ..~

able to vary the volumetric flow.of the hydraulic
A By-adjustment of -screws 895,98, ‘the ring
758 -may-be slidablyshifted into ‘concentric ‘rela-
tion ‘with the -rotor -so:that the pistons 47-will.
not move radially for the circulation-of fluid from
-tank: 58 :when:no-braking. effect :is desired or.the -
eccentricity ‘may ‘be wvaried ‘to correspondingly
vary the volume of flow: of the ﬂuld through the
brake mechanism.

CInthe operatlon of hoisting meehamsm of the

I
i
(=)

350 bype described, it s :desirable to -permit ithe load

to'be quickly lowered by gravity and the revers-
‘ible “drum o run freely until ‘the load is tobe
arrésted. ~The invention provides mechanism for
automatically. controlling the torque pressure of
.55 the fuid in-the braking-inechanism ‘for stopping
the lead-and -drum-after:a predetermmed drop of
the load, ‘and -progressively ‘increase -§aid pres-
-sure as:the loadapproaches its predetermined po- -
i.gition. “This mechanism is controlled by the ro-
iﬁ()"taftrlon -of ‘the winding drum 25 and operatés the
“ring-valve’§4 to controlthetorque pressure-of the
“fAuidlinithe -cylinders 48 -which retards the ‘rota-
tion of the drum during the lowering of the’ Toad.
-TTPhis -mechanism comprises a sprocket whesl {68

65 which is fixed to the shaft 24-of ‘the drum 25-and

“is ‘rotatable itherewith; a - c¢hain” 181 driven by
sprocket 100; a sprocket wheel 1082 driven by
“ichain 481 -and fixed to-a-shaft 163; a gear casing
404 'in iwhich ‘shaft 193 ‘s journaled, -through
i70-whieh -said ghaft -extends, and “which “is sup-
‘ported-on an-angle plate 185 whieh is secured:to
Jthe supporting: structure for the hoisting mecha-
nism; -a‘bevel -pinion 106:fixed to the-shaft 183:in
“.gear case 104;-a bevél-gear 188 ‘meshing-with pin-

5%ten H}G - $haft 608 fixed ‘to-gear 428 and: Jour-
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naled in gear case 164; a sprocket wheel {10 fixed
to the outer end of shaft 109; a sprocket chain i1
driven by sprocket wheel {10; a sprocket wheel
{12 which is driven by chain {i{ and. rotatably
mounted on the shaft 10; a pair of forked arms
113 which are fixed to shaft 70 at the sides of
sprocket 112, respectively; and a .pair -of ‘studs
114 carried by chain 1il which: are adapted: to
enter the recesses 115 in the outer ends of arms
113 and intermittently to oscillate said arms to
rotate shaft 70 which, through pinion 69 and gear
11, rotates the arcuate port 66 in the ring-valve
64 to gradually reduce the exhaust- of hydraulic
fluid from the cylinders 46 through valve sleeve
42, ducts 82, 81, port 822, to the ring-valve 64 for
gradually increasing the torque pressure in cyl-
inders 46 and for entirely cutting off the exhaust
of fluid from the cylinders and locking the-drum
and its load when the load has reached its pre-
determined lowered position. .

The outer end of shaft 70 for rotating valve
64 is supported in a plate {11 which is secured
by bolts to the cover 11I8 of the gear case 104
and is also secured to the cap 81 on the hydraulic
brake casing. Adjustable shoes ({1® are pro-
vided for guiding the inner faces of chain {1i.
adjacent the sprocket 112, .Shoes (18 are also
‘provided- for guiding the chain ({1 into the
notches {15 in arms 113, An arm 120 is pivoted
to the back of plate {17, carries a roller {2
which engages a disk 122 which is fixed to the
shaft 10 and is engaged by a torsion spring (23
to press the roller 121 on arm 120 into notches
124 in disk 122 to prevent overthrow of the shaft
10 and arms {13 when the studs {14 pass out of
the notches {15 in arms 113. The movement im-
parted to shaft 710 during a fuil cycle of movement
of the arms (13 is sufficient to rotate the ring
valve 64 to completely cut off communication be-
tween exhaust ports 81 -in the stationary valve
member 63 and the pipe 87 and lock the fluid in
the cylinders. Chain 1081, sprocket 102, pinion
186 and gear {98 exemplify speed-reducing gear-
ing, operable from the drum shaft 24, for inter-~
‘mittently and automatically operating the ring-
valve 64 for causing a- gradual increase of the
torque pressure in the hydraulic cylinders 46 pro-
duced by the pistons 47 in rotative succession, as
the load descends, and to cut off the exhaust of
fluid, when the load has dropped to, the pre-
determined point at which it is to be stopped.
The outlet port 66 in ring-valve 64 terminates in
a constricted portion 66%, for more gradually cut-
ting off the discharge of fluid, as the load nears
the point where it is to be stopped by the full .
closure of port 822, - :

During the operation of the drum 25 in the
direction necessary for lifting the load, the rotor
40 and the pistons carried thereby will be ro-
tated in the reverse direction from that in which :
the drum is rotated when the load is dropped and
automatic braking occurs, the rotor of the hy-
draulic brake mechanism will be driven in. the
reverse direction with the drum, and no braking
is'desired. This reversal of the rotor will reverse -
the circulation of fluid through ducts .81 and 11.
Provision is-made for preventing the braking of
the rotor by this reversed circulation. - For this
purpose, the fluid which is discharged from the
cylinders into one of the ducts ‘1T in the sta-
tionary valve member 63 is by-passed from said
ducts into one of the ducts 81 through which fluid
is drawn into the c¢ylinders, by means of a loop of
pipe 126, The ends of pipe (26 are connected. to
the outer end of-the valve housing 61-communi-

2,416,638
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catively with said ducts. 11. and 81, respectively:
A check valve 128 is included:in the pipe 126:-to
prevent this by-pass of the fluid during the oper-
ation of the drum and brake mechanism in low-
ering the load...During this reverse operation of
the rotor of the: hydraulic brake mechanism, the
fluid will be freely circulated from the cylinders
via: ports. 11, pipe 126 in. which check .valve
128 is included, a duct 81 to the cylinders in ro-
tative successioniso .that there will be no torque
pressure in the brake mechanism and. it will be
automatically ineffective for braking during lift-
ing operations of the drum, until the valve .64 is
automatically rotated into its open’ position to
permit the exhaust of fluid from cylinder 46.:
The operation of the hydraulic braking mech-
anism will be as follows: Assuming the load car-
ried by the hoisting block 38 to have been raised,
the cable will be wound on the drum 25. When
the load is to be dropped, the current to the mag-
netic clutch 32, 33 will be cut off and the drum 25
and the rofor .of the hydraulic brake mecha-
nism will be free to be driven by the gravitation
of .the load on the block 30.. The rotor-body
of the: hydraulic brake mechanism will be ro-
tated in the direction of the arrow indicated in
Fig. 5. . The centrifugal force on the pistons 47
will tend to move them outwardly in the cylinders
46 and the rollers 54 will engage the eccentric
tracks 55 on ring 50. The outward movement of
the pistons will draw fluid- into the cylinders in
rotative succession through the ports 48 in the
valve: sleeve 42. . During the inward movements
of the pistons 4T in the cylinders 46 by the ec-
centric. tracks 55, the fluid in the cylinders will
be forced outwardly therefrom in rotative suc-
cession through ports 48 in the valve-sleeve 42
to produce a torque pressure in. the cylinders
against the pistons. When the ring valve 64 is
in the position illustrated in Fig. 9, the maximum
volume of hydraulic fluid will be drawn into
cylinders 46 in rotative succession from the res-
ervoir 58 via intake pipe 60, duct 65 in ring-valve
64, quects 18, 1T and 19, and the ports 48 in valve
sleeve 42, and an equal -volume :of fluid will be
discharged from the cylinders 46 in rotative suc-
cession by the inward movement of pistons 47 in-
to the reservoir 58 via ports 48 in valve sleeve
42, ducts 82, 81 and 82s in stationary valve mem-
50 ber 63, ports 66.in valve 64, and pipe 61. The
hydraulic brake mechanism will then produce
no substantial. braking effect upon the drum and
its load. Thig condition will continue until ring-
valve 64 commences to close to produce torque
55 bressure in the cylinders 46 and against the pis-
tons: 47 and retard the sliding movement of the
pistons and rotation of the rotor by the eccentric
tracks 85.. -When the chain 111, which is con-
tinuously. driven: from the -drum shaft 24, has
60 ‘been operated to move studs {14, which are.car-
ried by said chain, into the recesses (16 in the
outer ends of arms 113, the continued movement
of said studs around sprocket 112 on shaft 70
will impart movement to said shaft and-operate
65 the pinion 69 to rotate gear 71 on the valve-ring
64 to progressively close the duct 822 in station-
ary .valve member 63, and restrict the exhaust
of fluid from the cylinders, via ports 48-in valve
sleeve 42, ducts 82, 81 and 822 in stationary valve
70 member 63, duct 66, and pipe 67 to the reservoir
A48. As port 82=is progressively closed by the
valve-ring 64, the torque pressure in.the cylin-
ders will be progressively increased until the ex-
haust of fluid is.completely cut off, and then the
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75 fluid-in the. cylinders-in--which the pistons have



2,416,638

beer:shifted outwardly: ﬁlucks the:inward: moves-

"ment-of the pmtonsyand prevents ithet rotatmrn of
therotor:.
- Assuming;. £0r: exa,nrpl'e,,. a;: load: weighing: 300

pounds:is:suspended from the:block:30-and-a:pre+ -
. determimed: drap:of. 33: feet! is: desired, and: the-
_‘ecurrent: has: beem. cut: off: from: ther magnetic

clutch .32;.33, .thie: released load! will comtinue to
drop and:rotate the drum 25:whilé ringsvalve:64
remazins: in: its: fully -open: position: (Fig. 9) and
the: hydraulie torque: pressure in:the:brake: will
be:: apprommately zero. - During this. operation;
sprocket- wheel: 180; chain 101 sprocket. wheel
1£02; pinion: 106; gear: { 08:will operate:the:sprocket
110 to drive: the.chain-1{il so.that the studs: 114
will travel ‘without.shifting: the ring-valve: 64:un-
til the: load has dropped,. for  example; approxis
mately 27 feet: The studs. 114 willi then: enter
the: notches. 115 ih armg: 13 and commence: to
rotate shaft 16 which tlirougl pinion 69 and
gear Ti, will rotaterring-valve-64-in the-direction
indicated by the.arrow in Fig; 8; and progressive=
1y-close -duct-828 ag this-occurs. . The restriction
oft the outflow- of hydraulic:fluid’ from: the cyl-
inders in rotative succession causes: the pressure
to be built up in cylindérs. 46:by the radial inward
movement of the pistons 47 During an addition-
al drop.of approximately six: feet, ring-valve &4
will completely: cut:off‘the outflow: of fluid- from
ducts 81 and:the torque-pressure:in:the cylinders
will' be increased: to: cause the dium to stop: at
the end of a: 33:foot: drop.. During this' closing
cycle of the ‘duct: 822 the torque pressure-in-the
cylinders: gradually: decelerates the dropping of
the load without shock: until it is automatically
and: definitely: arrested® at thes predetermined
point.

During theload liftifig: operations; the drum 25
will pe reversely rotated -through-clutch 32 and
33 from the reversible motor 31 and'the rotor of
the: hydraulic: brake mechanism: will be rotatéed
with the:drum. - This reversal of’the: rotor will
reverse thie flow of fluid througlt the ‘valve mem=-
ber 63 and it will'Be drawn intothe cylinders 46
thirough ducts’ 81 and” exHausted through ducts
T1. The-fluid circulated by the- rotor- will” eir=
culate from the outer end of one-of the ducts- 1T
through pipe - 126° in- which check’ valve 128 is:
included, to" one’ of tHe ducts 81 so* that' the
block 30 and load can ' be’ raised without: any
braking effect on:thesrotor until port 822 opeus;
after which pipe 67 funetions- as: ah intake: and
pipe 607 as an exhigust: during: the:remainder of
the lifting operation: -During the-initial portion
of the-lifting: operatiomn, studs: 14 on- chaifr FIT.
will be-shifted:in the reverse-difection: and-re-
turn-arms {18’ and ring-valve: 64 to- their normal
positions. - The. automatic brake- control'mecha-
nism- will then again be' efféctive: to: contiol’ the
ring-valve 64" for: producing  torgue pressurein
the cylinders 46:during the! suec°ed1ng lowering
operation of the-load. .

When no-braking of the 16ad/is required:for ex=

tended: periods; screws: 8§, 96:can: be adjusted to
sat ring’ 56 into:.concentrieity: with: the: rotor: so

that no radial movement will be-imparted: to:the
pistons: 81" and e cireulation of! theroil*will oc+
cur: The serews 89 80 may-also: bexadjusted to

vary: the eccentricity: of ‘ring: 60 for: varying the.
‘length of the piston:strokesrand the:wvolume:of:the:

fluid-displaced from:the:cylintders:by the pistons:
Usually the drum 25-andrrotor:of therbrake:are
operated at a sufficienflyrhigh-speed-to-exert cen-
trifugal. force on the pistons:41-for moving:them

: mdialrlm outward, but:when the.drumeisicperated.:

8 .
at:an unusually low:-speed the circular grooves&4#
inthe;ringssides: 51- will effect-thissoutward radial
movement: of: the pistons: through:the rollers 522
o' the: shafts 52:which are-carried-by: the plstons )

< AT

Shaft {03 which is driven fromr the drum shaft

- 24:may- be: connected by a:coupling: 1280 to oper-

10

16

20

25:

‘ates a suitable: limit sw1tchf 131 for the electric’

motor:31:.

The: mventmn exemplifies: hydrauhc braking
mechanism of the pressure torgue. type which:is
efficient; in- operation to gradually cemtrol: the
braking; of the load: The: invention also: exem-
plifies & simple construction in:which a ring-valve
around. g.stationary valve member: is. utilized to
control the:torgue. pressure. “The: invention. also
exemplifies: mechanism: for: sutomatically: con=
trolling the ring:valve: for progressively increas-
ing this torque: pressure. to: gradually- decelerate
the dropping of the:load:and- positively stop the
load:at a.predetermined point: without shock. The
invention: also: exemiplifies a:brake im which:the
volume controlling ring is non=rotatable and ad-
justable for volumetric variation of the fluid eir-
culated. The:invention also exemplifies hydraulic
brake. mechanism. of the pressure. torque. type
which is efficient in operation and makes: it pos-
sible to:expedite the droppi‘qg of-the load under’

- control of the brake:.
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The invention is not to:be understocd as re-
stricted: to the defails set forth, since these may
be: modified. within the.scope of the. appended
claims without departing: fromy the: sp1r1t and
scope of the invention.

Having thus described the mventxon, what I
claim as new and desire to’ secure by Leuters
Patent’is:

1. Hydraulic® brake mechanxsm comprising - a
driven rotor provided with radial’ cylinders and
pistons slidable in the cylindérs; a casing provided
with- an eccentric track for operating the pistons
to- produce - torque: pressure: in- the fluid’ in the
cylinders; valve means for controlling-the flow to
and’ the exhaust of” fluid from: the-cylinders in
continuous- rotative "succession, means for cen-
trolling-the outflow of fluid fremthe exhaust-con=
trol! means and producing torque pressure in the .
cylinders-for braking: tHe-rotor; and means con-
trolled - by the operation of the- rotor: for auto-
matically shifting the outflow control means and
progressively increasing the torque pressure in
the cylinders, said Iast named‘means including an
element rotated by the rotor and speed-reducing.-
gearing- between' said"elément and the outflow
control'means.

2. Hydraulic brake mechamsm comprising a
driven rotor provided: with: radial cylinders' and
pistons slidable: in -the: cylinders; a- casing pro-
vided’ with axn eccentrie track for operating: the
pistons to-proditee torquespressure in the fluid in
the cylinders, valve' means: for- controliing’ the -
flow -to: and "the 'exhaust. of Auid: from the cylin-
ders:in contihuous rotative succession, means. for
controlling the outflow of: fluids from. the ex-
haust-control* means and producing: torque: pres-
sure: in the: cylinders: for braking the-rotor; and
means. controlled: and:intermittertly -operable by
the rotor for: sutomatically: shifting: the: cutflow
control: means: and’ progressively: increasing: the
forque pressure i the-cylinders;. said:last named
means- including: an: endless: element: having: . a
constant! driving: connection: witl: the rotor and
a; lost-motion - connection:. between . said: endless

- element. and. the: cutfiow control . means.

75

3. Hydraulic: brake -mechanism compnsmga.
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driven rotor Jprovided with. radial cylinders and
pistons slidablein'the eylinders, 3 casing provided
with an eccentric track for operating:-the pistons

to. produce torque pressure in the fluid-in the cyl-

inders, valve.means .for controlling.. the flow of
fuid to and ‘the exhaust ‘of ﬂuxd from the cylin-
ders in - continuous rotative rsuccession, rotary
means for controlling the outflow of fluid from

]

the exhaust control means and- producing torque | .

pressure- in' the cylinders for- braking the rotor,
and means controlled by the operation of the T0-

tor for automatically shifting the outﬂow corntrol

. means and-progressively incredsing the: ‘torque
bressure in- the -cylinders, sdid -last mentloned
means comprising speed reduction gearing having
a constant driving connection with the rotor in-
termittently acting mechanism and speed-redie-
ing gearing between said intermittently acting
mechanism and the outflow control means.

4. Hydraulic brake mechanism comprising a
driven rotor provided with radial cylinders and
pistons slidable in the cylinders, a casing provided
with an eccentric track for operating the pistons
to produce torque pressure in the fluid in the cy-
linders, valve means for controlling the fiow of
fluid to and the exhaust of fluid from. the cylin-
ders in continuous rotative succession, rotary

means for controlling the outflow of fluid from.

the exhaust control means and producing torque
pressure in the cylinders for braking the rotor,
and means ¢ontrolled by the operation of the
rotor for automatically shifting the outflow con-
trol means and progressively increasing the
torque pressure in the cylinders, said last men-
tioned means comprising gearing driven by the
rotor, an endless element driven by said gearing,
variable intermittently acting mechsanism oper-
ated by said endless element for rotating said out—
flow control means,

5. Hydraulic brake mechanism comprising a
driven rotor provided with radial ¢ylinders and

biston slidable in the cylinders, a non-rotatable

casing provided with an eccentric track for oper-
ating the pistons to produce torque pressure in
the cylinders, valve means including a sleeve in
the rotor and a centrally disposed non-rotatable
member secured in the casing, for controlling the
flow of fluid to and from the cylinders in continu-
ous rotative succession, an inlet for fluid in the
casing, an outlet for ﬁuid in the casing, and a
rotary valve around said stationary member for
controlling the output of fluid from the stationary
member to said outlet for producing torque pres-
sure in the cylinders and braking the rotor.

6. Hydraulic brake mechanism comprising a
driven rotor provided with radial cylinders.and
pistons slidable in the cylinders, a non-rotatable
casing provided with an eccentric track for oper-
ating the pistons te produce torque pressure in
the cylinders, valve means including a sleeve in
the rotor and a centrally disposed non-rotatable

10
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the cylinders, valve means- including ‘a sleeve in
the rotor and a centrally disposed non-rotatable
member secured in the casing and provided w1th
ducts for delivering fluid to and from the cyl-
inders through said sleeve for' controlling fluid
to and from the cylinders in: continuocus rotative
succession, fluid ducts -between - the  sleeve and
stationary members for balancing the off-center
pressure on the rotor, and means for controlling
the outflow of fiuid from the statmnary member

. to said outlet for producing torque pressure m the
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" . rotatable casing around the rotor, a ring transs
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cyhnders ‘and braking the rotor.

8. Hydraulic: brake: mechamsm compnsmg a
driven rotor provided with radial’ cylmders and
pistons slidable in the cyhnders, rollers on the
‘outer ends: of the: plstons, respectlvely, a non-

versely slidable and non-rotatably confined in the
casing,-and having g circular track engaging said
rollers for operating the pistons to produce torgue
pressure in the cylinders, means for slidably ad- _
justing the ring to vary its eccentricity and into
coaxial relation with the. rotor, valve means for
controlling the flow of fluid to and from the cyl-
inders in continuous rotative succession, and
means for controlling the outflow of fluid from
the cylinders and producing torque pressure
therein for braking the rotor.

9. Hydraulic brake mechanism for a reversible
hoisting drum comprising: g supporting structure
for the drum, a rofor driven by and coaxial with
the drum and provided with radial cylinders and
pistons slidable in the cylinders, a casing fixedly
secured to the structure and provided with an
eccentric track for operating the pistons to pro-
duce torque pressure in the fluid in the cylinders,
a reservoir for the fluid carried by said structure,
said casing being provided with an inlet and an
outlet  communicatively ‘connected to the reser-
voir, means in the casing for conducting fluid
from said inlet to the cylinders and from the
cylinders to said outlet in continuous rotative
succession, means in ‘the:casing: for controlling
the flow of fluid from said conducting means to
said outlet for producing torque pressure in the
cylinders for braking the rotor and the drum
when the drum and rotor are driven in one direc-
tion, and means for by-passing the fluid from the
inlet to the outlet when the rotor is driven in the
reverse direction.

10. Hydraulic brake mechanism for a hoisting
drum comprising: a supporting structure for the
drum, a rotor driven by and coaxial with the
drum -and - provided with radial cylinders and
pistons slidable in the cylinders, a casing fixedly
secured to.the structure and provided with an
eccentric track for operating the pistons to pro-
duce torque pressure in the fluid in the cylinders,

g0 means for adjusting the eccentric ring to vary

member secured in the casing, for controlling the '

flow of fluid to and from the cylinders in contin-
‘uous rotative succession, an inlet for fiuid in the
casing, an ocutlet for fluid in the casing, and a
ring-valve rotatable around said stationary mem-
ber for controlling the outflow of fluid from the
staticnary member to said outlet for producing
to;‘que pressure in the cylinders and braking the
rotor

7. Hydraulic brake mechanism comprising a
driven rotor provided with radial cylinders. and

piston slidable in the cylinders, a non-rotatable-
casing provided with an eccentric track for oper~

ating the pistons to produce torque pressure in

its eccentricity for varying the volumetric flow of
the hydraulic:fluid by the pistons in the cylinders,
a reservoir for the fluid carried by said structure, -
said casing being provided with an inlet and an

65 outlet for fluid communicatively connected to the

reservoir, g stationary member in the casing for
condufcing fluid from said inlet to the cylinders
and from the eylinders to said outlet in contin-
uous rotative succession, a rotary valve in the

70 casing around said stationary member for con-

trolling the flow of fluid from said conducting
means to said outlet for producing torque pres-
sure in the cylinders for braking the rotor and
drum, and mechanism operable from the drum

75 for intermittently rotating said valve to progres-
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. .sively increase .vfhe torgue ;pressure .in -the .cyl~
inders.

11. Hydraulic brake mechamsm comprlsmg a

driven reversible rotor -provided with radial «cyl-
. inders -and pistons slidable .in the .cylinders,-a

| casing.provided with an.eccentric track for.oper- .

' ating.the pistons.in the:cylinders, a.reservoir for
flnid, valve means for controlling the.flow.of fluid
| from the reservoir.to the.cylindérs-and from the
cylinders
. .means.for.controlling ‘the .qutfiow of fuid :from

in .continuous -rotative .suecession, -
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" the valve means to.the .reservoir and producing '

| torgue: pressure .in .the .cylinders: for .braking the
| “motor-when _it .is :driven in -one .dirvection, anrd
means .for automagically -hy-passing .the fluid:
around the outflow.control.means when. the rotor
' iz drivenin the oppositeidirection.
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