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3 Appuclatmnﬂuneza» 1939, Serial No-217,198:

Thrsrmventmn relates o mternal shoet_:drum
brakes ofi-the kind:-comprising & ﬁxed support
© or back plate:to:which-is-attached.a:plurality-of

rigid- -arcuate. shoes. provided:.with::spreading

5 means: whereby -the 'shoes;are-moved: outwards
into: contact ‘with'-the internal:surface of & ro—
tatmg drum when-the brake:is:applied.:::

2 It is-the mmain:object of -the present: invention
to provide ~4a: relatively: 'simple:: construction of
brake in-which each of the shoesactsiin a leadmg
sense when:'the: drum is rotated dAn its normal
direction: -

A further obJect of the 1nventlon 1s to pro-
v1de an improved form of shoe mounting which

15 enables the’ anchored-end of the:shoe:to ‘pivot
and also-slide towards and away from the-drum,
preferably-in ithe. manner described.and claimed
in:co=pending: apphcatron Serial ‘No: 180 362 ﬁled
on: December.15,-1937.. :

90 -+ The:ifivention has: as: another obJect the pro-
vrsmn of:a.brake ;which.is particularly-efficient
in'operation -as: both of the shoes:act.in a-lead-
ing sense in-the normal direction:of.drum:rota-
tion;: arid-:Which “incorporstes:a-simple:form:iof

95 adjusting device adapted. to take up Wear in‘ he
usual shoe-linings.. *

-+ According:to the 1nvent10n a. brake comprim
s rotating: drum;:a. fixed ;support; -a braking ‘ele-
ment - mounted: upon- said’ support, an:-applying

30 element: dlso mounted: upon :said:.support zad-
Jjacent.one-end:of the:braking element, an:inter-
mediate member which: is:di§posed between said

~ plements:to- transfer :force in:comptession: from i

oneto:the otheér,.and is'connected with :one:ele-
35 ‘ment by:a pivotal joint, and:with:the:other:ele-
sment by:a:sliding: joint::enabling::the iadjacent
end:ofi the braking - element: {o-:move::towards
E _and away from the drum;:a’ second: applying
‘means being provided at the:opposite end-of 'said

,,_o Figure 4::

" :by::which it

Great Britain:Jun 193!

the adJustmg mechanlsm aken;on; the line

In:the:- brake shown in Figures:1-to: 3 the ﬁxed

'. support -comprises:g;: sheet: metal :back:plate:«0
swhichjis fitted -at :diametrically opposite points -

with-a pair;of - hydraulic. cylinders-i1:and. {2:ar-
ranged -for spreading -apartinto; contact with.a 10
rotating drum {3, a pair of rigid:arcuate. brake
shoes 14 -and 15: The:shoes: {4:and.1§.are main-
talned in::their: proper relatxonship to: the back *°
-plate. 10; by means; of - studs 16 which-extend
from::said ‘back: plate- through slots -4I:formed 15
-An the webs:of..the-shoes, which:; latter-arecens .
-gaged-by washers: 8. -carried by:the:studs. +Each .
:shoe :is: retracted -hy- e pair.: of .coiled: tension “F
ssprings.; -and- 20, these being anchored to:pins
_2{:and.22;upon: the back-plate: i0: as shown.:: i
The construction of:the cylinder::f1-and:the

assoclated ~parts:-will-.be seern:: more clearly ;din

-cylinder is-formed -with, i:'ahp'alr of lugs 23 and 28
is-attached: to- the: back pla.te 18, o5
ﬁtted shdably with i pa,lr of - pistons

.and. it i
+25 and’

spectively : The prston 26 48 formed\ with a, a-
dial ﬂange 28 -adapted.: to engage-:.wrth the nd

-the. shoe 15, when the:d drum
-anti-clockwis direction:a indrcate by the

40 ‘braking element,: and a:stop:being:provided::in :mal ‘;.

.éonjunction: with: theisaid:--applying: element:ito
senahlé«it toract as anabutmeént for the-braking
- element _when the said second app]ying ‘means

rlug 34 forming

is-.engaged by ;the web. portion; 35. of .theshoe
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mediate member 33, this sliding rhovement being
damped frictionally owing to the force exerted
by the spring washer 31. It will be noted that

- the end surface 42 of the shoe 15 is so shaped

that the line of sliding when produced passes

- to that side of the axis of the drum (3 remote

from the shoe 15, and the inclination of this
direction is preferably arranged in the manner
described in co-pending application Serial No.
180,362 filed on December 15, 1937, _

The piston 25 is connected with the shoe 4
through the medium of an adjusting device com-
prising a screw #4 having a slotted head 45 en-
gaging the web of the shoe I14. The screw 44 is
fitted with a nut 46 having a radial flange 47
adapted to be urged into contact with the piston

‘25 by the pull-off springs 19 and 20. A thin metal

shield 48 is interposed between the flange 47 and
the piston 25 and slides upon the exterior of the
cylinder I{ in order to exclude water and dirt, the
flange 4T conveniently being shaped with teeth
so that it can easily be rotated to effect the
adjustment of the shoe 4. It will be noted that
the flange 47 and shield 48 are adapted to engage
with the end of the cylinder i1, so that when the
drum {3 is rotated in a clockwise direction the
cylinder 11 constitutes an abutment or anchorage
for ‘the shoe 4.

The internal working spaces of the cylinders |1
and 12 are connected together by a pipe 50, and
both are fed with pressuré liquid through a pipe
51 leading to the cylinder 1. "If the drum {3 is
rotating in the normal direction shown by the
arrow and pressure liquid is fed through the pipe
§1, the pistons 25 and 26 in both cylinders {1 and
12 will be forced putwardly and will thus spread
the shoes 14 and 15 into contact with the drum.
The rotation of the latter, however, carries the
shoes round in an anti-clockwise direction so that
In each case the flange 29 of the piston 26 en-
gages the end of the cylinder and constitutes an
abutment for the shoe, both shoes acting in a
leading sense and thus producing a large braking
force. In moving towards and away from the
drum (3 each of the shoes 14 and 15 normally
moves pivotally about the centre of the part-
spherical recess 31 in the piston 26 but the pro-
vision of the sliding surfaces 42 and 43 has the
important effect of enabling the shoe to accom-
modate itself to the drum, and thus toe-grab and
other forms of erratic action are avoided.

A mechanical operating device is included for
use in parking or in emergency, and is of the

known form comprising a lever 52 which is pivoted -

to the top part of the shoe 15 by a bolt 53 and
carries a thrust link 54,
link is formed with a finger 55 adapted to slide.
between a pair of pegs 56 and 57 attached to the
shoe I4. When the lower end of the lever 52 is
pulled to the left by a tension cable 58, the upper

ends of the shoes 14 and 15 are spread apart into’

contact with the drum (3 by means of the link 54
and their lower ends both receive support from
the cylinder 12 which serves as an anchorage or
abutment in each case.. When the drum (3 is
rotating in the normal directior the shoe 14 acts
In a leading sense, and, due to the provision of
the intermediate member 33 at its lower end, is
able to accommodate itself freely to the surface
of the drum and thus produce a relatively large

‘braking force.. ) .
"In the brake shown in Figures 4 to 6 the back

plate 10 is again provided with two shoes {4 and

I8, the upper ends of which are, however, spread-

apart by an actuating means of a mechanical

The opposite end of this -

nature. This actuating: means comprises a body
60 which is bored 4t 61 and 62 for the slidable re-
ception of plungers 63 and 64 respectively. The
body 60 is also formed with a passageway 65 which

extends in a direction at right angles to the plane 5

of the back plate 10 and which accommodates
with considerable lateral play a bifurcated mem-
ber 66. This member is fitted with a pin 61 which
forms the pivot for a pair of sector-shaped mem-

bers 68 and 69 having curved surfaces 70 and Ti io

arranged to roll upon oblique cam surfaces 72 and
13 respectively upon the plungers 63 and 64. The
bifurcated member is operated by a tension rod 74
fitted with a collar 15 adapted to cooperaté with

a hydraulic piston 16. The latter is mounted 15

slidably within a cylinder 17 having an inlet con-
nection 18 leading to any convenient source of
pressure liquid, so that when the piston 16 is
moved a pull is exerted upon the tension rod 14

and the consequent movement of the bifurcated 20

member 66 causes the sector-shaped members 68
and 68 to spread apart the shoes 14 and (5
through the medium of the plungers 63 and 64.
The collar 15 is formed with a tubular extension

19 having a cap 80 cooperating with a head 81 25

upon the tension rod 82 of a mechanical brake
rigging. ‘This rigging is normally connected with
the usual hand brake lever (not shown), which
latter can thus be used for applying the brake

shoes 14 and 15 during parking or in an emer- 30

gency. .

The plunger 64 is as shown in Figure 5 ar-
ranged to engage a shoulder 83 in the body 60
so that it can serve as an abutment or anchorage

for the brake shoe 15, said plunger being formed 35

with a groove 84 having a convex bottom of semi-
circular shape as indicated at 85 in Figure 4.
This groove is engaged by a correspondingly
shaped part of an intermediate member 86, which
latter in consequence is capable of moving pivot- 4
ally about a centre shown at 87. The interme-
diate member 86 is formed with a lug 34 as in the -
previous example, this being held in sliding frie-
tional engagement with the web of the brake shoe
IS by means of a pin 36, spring washer 31, plain 4
washer 38 and circlip 39. As before, the end sur-
face 42 of the shoe 15 is arranged to slide against

a wall 43 formed upon the intermediate member
86. The surface 42 is again inclined so that the

direction of sliding, if produced, would pass to 50

that side of the axis of the brake drum {3 re-
mote from the shoe 15, the pin 36 of course being
arranged to pass through a slot 41 formed in the
web of the shoe 15 and also through a reinforcing
plate 40 secured thereto. : -

From the cylinder 171 a pipe connection 89
leads to a motor cylinder 90 secured to the back
plate 10 at the lower end of the brake shoe I5.
This cylinder, which is formed in one with the

body 81 of an adjuster device, contains a slidable 60

piston 92 formed with a substantially conical
recess 93 whereby it engages with an.adjust-
able thrust device comprising a screw 94 and a
nut element 95. The screw is formed with a head

96 which is slotted to interengage with & notched 65

portion 97 at the lower end of the shoe 5, while

-the nut element 95 is provided with a flange 98

whereby the length of the thrust device 94, 95
can be adjusted during the assembly of the

0

b

55

brake. The piston 92 is formed with a spigot 99 70

which is ‘adapted to engage with a thrust ele-
ment 100 extending slidably through the bottom
of the cylinder 90, packing cups 101 and 102
being “fitted to prevent leakage of liquid. The

cylinder 98 is enclosed within & thin metal cas- 15

3
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;. The: lowerfi"end‘<'of‘~'«thet:brakei= shoe: 4%
structed similarly to the upper end of:f; !
15 soras to:ibecapableriofsliding fowards
10 away: fromcthe:drunvias: wellias pivotin

concavely:curved part ‘of the interniediate mem-
-, ber-+86; however;sengages Wwith-a slot:£05 formed
in g plunger:member::106 :which.zslides™ radially
withih the body:i94;iithHesbottomof the:slot=105
15 being:convex:so ‘gs:t0 serveigs a pivotal: ‘meounts
ing for the intermediate: member 86: The:body
- 9{:0f:the- athustmg device is fitted with aiscrew
103 having o squared: end: {99: disposedi-outside
the ‘back-plate:10;isaid screw: being arranged:to
20 push forwardly a: plunger -£10:which’is:slidable
within a: bore | 1-in: sdid-body:8{:. This:plunger
- is formed:.with--a<-pair-of: oblique cam:surfaces
112 -and 7 118 vagainst vwhichiithe . inner:parts:..of-
the plunger; 1066 and:the:thrust element{00:bear:
Thus,-as thescrew. 107 /is-:advanced.the: plunger
106 'and»thrust -element=100 -are:moved: apart;
; and . consequently: the=“off%;clearance ~betweeit
the: _brake shoes *tf-and:/I5: and-the: dram:43:is
reduced. In order:to;facilitate the:adjustment
a diame.tr@l.ridge 144+is:formed across the end
of-the sgrew 407,.and-engages:in succession with
L ar plurahty of grooves: 45 iormed in:theadja=
. cent end of .the plunger: {0 7
.-The;normal rotationfor;the brake:illustrated is
35 in- an anti-clockwise direction: and: whenipressure
liguid.is: supphed through-the:connection18: the
upper ends:of the brake shoes: 14:and:15.are:both
urged into -contact  with: the. .drum £3.:-Atsthe
same; time the-pressure:liquid; entering: th yliti=
der, 80-urges theslower-end-of the:shoe -i§:0u

25

30

Wardly, with 'the result:that the:plunger:64 abuts’
. againsti:the shoulder :83 and: -both-shoes:dctin
" a;leading sense: Fach:of:said shoes moreover:is

2 hydratumally whﬂe the drum iis:' rotatmg_ i

i§-again: enabled:
-leading ‘sense;owing to:the /fact: dhat
the -drum srotation:canses the spigot:§8;upon:the:

50

piston - 92in:the :motoricylinder to:éngage with:-

- the thrust element {08, the plunger .64 leing!
forced: outwardly, by:ithe corrvesponding sector-
shape imember; & willrberappreciated: that
when: the -tension-rod fithe mechanical: brake

lustrating the 1mproved fdrm of brake, "iami yaris
in. $heconstruc-

posed«between ;said:elements:t to transfer; fememr
** compression from one to the other, and is con-
nected with one element by a pivotal joint, and

76 with the other element by a sliding joint having

’ 356 In 4, brake%*a shoeua,pplymg de\dce compiiss

P op
opposxte rehd’iof< saidfbrakmg elementianc
being provided in conjunctionswiththi )
plyihg: elemeént: :toenable:it: to daet g§ian fablit- o1
niént: for the: braklng element when it
on applying méans’is operatlve
n:9:Arbrakeércomprisinga rotatingdrimica fixed 10
support;*'a rigid arcuate shoe, and:=gn actuatmg
devicé catéach rendsof 'said:shoe; either ‘ongrof i
which-deyices is .adapted tosmove the:shoe: into
engagement with-the:drum;one of said actuatmg
means’ comprising:an:applying elément;:an: in= 156
termediate memberiwhich:is: vaotally\connected
with the apblying elementJand is:connected: slid~ o3
ably - with: the»shoe:iSo ‘as: tospermit :the:shoe- ‘to.
slide" in-a selected:planestowards and away from
the: drum;: and:ia«stop::whicharrests: the- move-
ment: of sthe-applying: membe SoO: as:to-act’
anchorage for the shoe.::
3. In a brake, a shoe-applyin’g devie mp:
ing a housing; a:plunger:slidable therein;ahinteér- -
miediate member:conriected:: pivotally swith:the 26
pluriger,-an:abutmeht on:the intermediate: mems
ber-engaging slidably:with: théicorrespondingisur= 2
face:on :the shoe;-said;shoe surface: lying in<a
direction: :whichuwheniextended: passes: to 1!
siderof: the drim jaxis: remote from the:shoe; and 30
meéans - positively: connecting::the zintermediate
member: with: the shoeso:astoallowisaid relative
shdmg maoveme:
-+ 4i-Inzasbrak $ ;
m -a-housing;ia:; plungevr.s J1dab1e,therein an ol
termediaté member;: a' ball-apd- socket jointicons
necting’the:intermediate:memberiwith:the:plung~ &t
er; anvabutment :on’thewintermédiate. meimber
engaging;islidably with a-eorresponding’isurface
on:the:shoe;:said:shoe: surfacelying imacdiréction
which when extended:passesito tHatssidézof the
drum axis remote from the shoe, and:meéans posix &:
tively :connecting:the: interniediate member ith

20

the: shoe so as:toiallow dhesaid relativessliding

termedlate member connected pivotally w1thmhe ”
phinger; an abutent on:the intérmediate: meme
ber»engagmg \shdably w1thL& correspondmgzsu =

recnon‘whmh when’ exteridednupasses‘ +n" Ten!
of ithe-drumagisiremotefroimthe sho X
slot :coniectionijoining:the intermediatémermber
to:zthe ,shoe *so,,as ta permxt the relatlve shdmgi

saldvrelatweslidmg movementw shife of seug add O

the shoe,:said:shoesur:
Whlch when extended passe

ing: housmgnao plungenszhdable “thenem,, anvinn 5%
termediate member a . substantially -spherical
head formed on sal_d intermediate member, a
socket formed in the plunger and containing the 75




10

20

30

35

40

45

50

4

head to allow uhiversal movement of the inter-
mediate member, an abutment on the intermedi-
ate member engaging slidably with a correspond-
ing surface on the shoe, said shoe surface lying in
a direction which when extended passes to that
side of the drum axis remote from the shoe, and
means positively connecting the intermediate
member with the shoe s0 as to allow the said rela-
tive sliding movement. )

8. A brake comprising a rotating drum, a fixed
support, a pair of actuating devices at opposite
parts of the support, a pair of rigid arcuate shoes

arranged between the actuating devices so as to

be moved thereby into contact with the drum,
each of said actuating devices comprising a hous-
ing, a pair of plungers mounted slidably therein,
an intermediate member interposed between s
shoe end and the corresponding plunger, a pivotal
connection between the intermediate member
and the plunger, and a sliding joint between the
intermediate member and the shoe, the sliding
being such that it is directed to that side of the
drum axis remote from the shoe in question, and
& stop for each plunger in the corresponding
housing enabling the said plunger to act as an
abutment for its shoe.

9. A brake comprising a rotating drum, a fixed
support,. & pair of actuating devices at opposite
parts of the support, & pair of rigid arcuate shoes
arranged between the actuating devices so as to
be moved thereby into contact with the drum,
each of said actuating devices comprising a hous-
ing, a pair of plungers mounted slidably therein,
an intermediate member interposed between the
shoe end and the corresponding plunger, s pivotal
connection between the intermediate mercher and
the plunger, a ledge formed in the intermediate
member and engaged slidably by the shoe end, a

pin and slot connection holding the intermediate

member upon the shoe so as to permit the shoe
to slide upon the intermediate member with its
end abutting against the wall of the ledge, and a
stop for each plunger in the corresponding hous-
ing enabling the said plunger to act as an abut-
ment for its shoe. ) .

10. A brake comprising a rotating drum, a fixed
support, & pair of actuatitg devices at opposite
parts of the support, a pair of rigid arcuate shoes
arranged between the actuating devices so as to
be moved thereby into contact. with the drum,

. each of said actuating devices comprising & hous-

65

ing, & pair of plungers mounted slidably therein,
an intermediate member interposed between 8
shoe end in the corresponding plunger, a pivotal:
connection between the intermediate member

“and the plunger, a ledge formed in the intermedi-

65
. 70

©®

ate member and engaged. slidably by the shoe
end, a pin and slot connection holding the inter-
mediate member upon the shoe so as to permit
the shoe to slide upon the intermediate member
with its end abuiting against the wall of the
ledge, means for frictionally gripping the shoe
and intermediate member together so that nor-
mal applying movement of the shoe takes place

about the pivot of the intermediaté member, and -

& stop for each plunger in the corresponding
housing enabling the said plunger to act as an
abutment for its shoe. i

11. A brake comprising a rotating drum, a fixed
support, & pair of rigid arcuate brake shoes, an
actuating device arranged to spread apart ad-
jacent ends of said shoes into engagement with
the drum, an anchorage between the other ends
of said shoes and engaged directly by one thereof,
& hydraulic motor cylinder interposed between

2,218,201

the anchorage and the end of the other shoe, hy-
draulic means which operate the actuating de-
vice and are connected with the motor cylinder
50 that both are fed in common, and an inter-
mediate member which is interposed between
the opposite end of said other shoe and the actu-
ating device, said intermediate member being
connected pivotally with the actuating device and
being coupled with the said other shoe so as to
allow the latter to slide towards and away from
the drum. : ’

12, A brake comprising a rotating drum, a
fixed support, a pair of rigid arcuate brake shoes,
an actuating device arrahged to spread apart
adjacent ends of said shoes into engagement with
the drum, an anchorage between the other ends
of said shoes and engaged directly by one there-
of, a hydraulic motor cylinder interposed be-
tween the anchorage and the end of the other
shoe, hydraulic means which gperate the actuat-
ing device and are connected with the motor
cylinder so that both are fed in common, and an
intermediate member which is interposed be-
tween the opposite end of the said other shoe and
the actuating device, said intermediate member
being connected with the actuating device by a
pivotal joint, and having a surface which is en-
gaged slidably by the end of the shoe so that the
latter is enabled to slide towards and away from
the drum, said surface being so inclined that if
extended it passes to that side of the drum centre
remote from the shoe in question.’

13. A brake comprising a rotating drum, a
fixed support; a pair of rigid arcuate brake shoes,
an actuating device arranged to spread apart
adiacent ends of said shoes into engagement with
the drum, an anchorage between the other ends
of said shoes and engaged directly by one there-
of, a hydraulic motor cylinder interposed be-
tween the anchorage and the end of the other
shoe, hydraulic means which operate the actu-
ating device and are connected with the motor
cylinder so that both are fed in common, a
thrust-transmitting connection in the motor
cylinder adapted to provide a wholly mechanical
thrust connection between the anchorage and
the said other shoe when the motor cylinder oc-
cupies its minimum length, and an intermediate
member which is interposed between:the oppo-
site end of the said other shoe and the actuating
device, said intermediate member being con-
nected pivotally with the actuating device and
being coupled with the said other shoe so as to
allow the latter to slide towards and away from

. the drum. ‘

14. A brake as claimed in claim 11 in whiciy

the anchorage comprises a body attached to the
fixed support, an adjusfing screw mounted in .
- said body, a plunger slidable in the body under

the action of the secrew but being free rotation-
ally therefrom, a pair of push rods arranged to
engage at their inner ends with oblique surfaces
on the plunger, while their outer ends are in

<t
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operative ‘connection with the brake shoes and

are moved apart as the
the screw. N :

"~ 15. A brake comprising a rotating drum, a
fixed support, & braking element for cooperation
with the drum, means for actuating one end of
the element, mounting means for the other end
of the braking element, said mounting means

plunger is advanced by

‘comprising a member ‘pivotally mounted on the
_support at a point spaced from the end- of the

element and capable of transmitting force in
compression, a connection between the pivotally

70

7
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mounted member and the braking element in-
cluding abutting plane surfaces capable of slid-

ing movement for permitting the end of the ele- -
* ment to move in a selected plane toward the drum .

during brake application, and means carried

solely by the element and member for positively.

maintaining the surfaces in cooperative relation
and for also establishing a friction resistance to

" their relative movement in the selected plane

10

15

16. A brake comprising a rotating drum, a
fixed support, a braking element for cooperation
with the drum, means for actuating one end of
the element, mounting means for the other end
of the braking element, said mounting means
comprising a' member pivotally mounted on the
support at a point spaced from the end of the
element and having a portion overlapping said
end, said member and braking element being
provided with cooperating plane surfaces in abut-
ting relation and capable of relative movement to
permit the end of the element to move in a se-
lected plane toward the drum during brake ap-
plication, and cooperating means between the
element and the overlapping portion of the mem-
ber for positively maintaining the plane surfaces
in cooperative position with each other yet per-

_ mitting their relative movement in the selected

plane. .

17. A brake comprising a rotating drum, a
fixed support, a braking element for cooperation
with the drum, means for actuating one end of
the element, mounting means for the other end
of the braking element, said mounting means
comprising & member pivotally mounted on the

5
support at a point spaced from the end of the
element and having a portion overlapping said
end, said member. and braking element being
provided with cooperating plane surfaces in abut-
ting relation and capable of relative movement
to permit the end of the element to move in a
selected plane toward the drum during brake
application, and a pin and slot connection be-
tween the element and the member for main-
taining the plane surfaces in engagement with
each other.

- 18. A brake comprising a rotatable drum, &
fixed support, a rigid braking-element extend-
ing over substantially 180 degrees of the drum
for ‘cooperation therewith, means carried by the
support and positioned adjacent one end of the
element for actuating said element, and mount-
ing means for the other end of the braking ele-

-ment, said mounting means comprising a mem-
‘ber pivotally mounted on the support and capa-

10

15

ble of transmitting force in compression, said -

member and the said mounted end of the braking
element being provided with abutting plane sur-
faces which are so related with respect to the
drum that the braking element can move in &
selected plane toward the drum during brake
application without a wedging action, means for

-- preventing disengagement of the abutting sur-

faces by a relative lateral movement between the .

pivoted member and the braking element, and
spring means for establishing a frictional resist-
ance to movement of the braking element rela-

30

tive to the pivoted member in the selected plane. )

KEITH ERIC LAPWOOD.




