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. .... ·-~ ~ ;_~ ~-.'. ,. · ·· · ...•. : ·· _I'P~~C>:!~ment~ ~e~ating to Hydraulically 9peraied J)isc Qr~e$· , :< ;. ··:· : , . .. W~, GnkING LIMITED; a;-British Company Some of these are illustrated·::by: ~&i<of'• -. · Qf Kfng~· Ro~d, Tyseley, .Biriningham 11, do example in the accompanyirig· drawjrig$·in:. 45'" ):~ere!ly'd¢c~ the inventjon; for which we which:- · <. ,,. pray: thif!l.:Pa:tent m:ay be:.granted to us, a!ld Figure 1 is an end elevation -of 1L;bra:~ · -.'S the .. methog,bfwhich•it is to.be performed, to caliper, > • be paniqill~rly described .in . and by the fol- Figure 2 is a side view of the caliper; :. . lowing __ statem,c;nt:- · ·· Figures 3, 4, 5 and 6 are ·Scctions::of.t:he SO -. , :This. inv~n:tjon .relates to improvements in caliper on the line 3-3 of Figl.ire·::2 ·hydraUlidiJly·:operated: disc brakes of the kind . showing various ways of: arranging the .. . )0 in which frietion::pads·caxU>e:applied to. oppo- internal passages. · ·. ' > ;:::• _ · ' site Jaccs :~of .. a disc rotatable« with a vehicle The caliper illustrated · is formed in iwo . ;.;i . :W,h~·.bf:pistpns working)'in: hydraulic cylin.:. complementary halves 10, 11 secured togeth¢r .. SS : . ' d~:rs. iii opppsed liri:l.bs :of a ~ed caliper which ·by. bolts 12, t)le joint being in' the cen,tr~l ':••·. straddles·a·po]#<m of the::disc. plane of the disc'with which'the caliper'c<f. 15 · <<The; disC:Oi!l iisually mo~ted :on the inboard Operates. A union 13 to receive a pipe fi'!irii . 

:. : , ·'·•·'~- :' : •· ;.·:·:::."~,i~fk~~:~~:.!ti!iec~~=:~ inan hydrau- ~f ~:t~li~;n!~i~s i!0~~te~e 0hib!:rci~KJ''.~~ 8) . lie,, disc ljt~e ~s,Sem~ly of the :kind set forth in th~ disc whC?- the caliper is ~. po~it~()Il; a 

}· . 
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... :/:.~ ... ·wfijch;liq@dc;ail be fed into:a-C::ylinder in one passage leadmg from the union mto''the 20 · lijrib in liquid :communicadpn with the cylin- hydraulic cylinder 14 in that limb. Inclined ".'- ''.d~::Jn -the>other !opposed limb by internal passages 15, 16 are drilled from•the IJi:CCtjlig · > ·: passage'Yays, ~tleaSt: two intersecting passage- faces of the two halves of the calipel' info - CS5 ·. · •ways '.:Ix~~ , pi:c)vided · inclined:. to each- other the outer end of . the cylinder 14 arid. ; ·the • · . , .. > and :of \iiTJiich :l:l.t)~aiit: one is ;inclined to the outer e11d of the cylinder 17 in· the•,'.oth¢r .. 25 axi~)>f t¥'.: disc;' a funher p~ssageway inclined limb of the caliper. The inner· ends '()f';'tJie. ·: .. tc(the µr~t twp mentioned ':passageways and passages register and one face·•is _re~sscct'a:s :O;. · , >; :;int¢r5ectil1g::;on¢; of them beiJ1g provided ex- shown at 18 ·to receive an annular' seal> •·· >; 70 . •':teri!iii;ig .to,'tQe' ¢aliper perip.liery to provide a . A bleed passage 19 of smaller diameter . ,llleed'.outlet port. ·. · · . ·<: .. : than· the ·passages 15, 16 is drilled iif·'the . 3()'.• ·· J;>refora_:bJf'the bleed scre:W 8-JlQ the cylinder inboard )imq 10 of the ca:lipe,r, su~tiµttjally,_ .. ·.· ·· ;)l.lt<}}Vhicl(liq'uidis,'f~d.~e'11i'tl;ie llinb of the parallel:to· J:he, axis of the di~~.: The ,initef:. ; , . caliper:. whi9h: j.s q:ri the )riboaicf side of the' . end 'of t.liis passage. meets the registering iil:ri~ .. 'is . ciisc. This fadIJtates .. aecess to:.the- bleed s!:rew .. ,ends,of:tl,1e_passa:ges.15,.16 as sho'Wn in Figrit¢ ·. P:referaplf'also, ihe bleed screw is connec- -3. and ,ifs outer. erid is normally cl~. by ·a·. .. · · ._~5 , ted to :the: outer end ·of the cylinder in the' . bleecfScrew , 2C . . . . , . · . . ; \;sa~d othet o!:\sesondJimb of the caliper by an The angular disposition of .the passages 15, - .. , ip:~ependexit .:'pipe qr pa~sage . ..:; T:b,is, pas :.the 16 is COI,I'\'en,i~tly. ,.such that they communi- 80 :·:~civaritage.-·that:aif can pass·'freely f:rom the catei-with tbe~'oµter·ends of the cylinders at seC.orid cylhi~er::;tci the bl~d ,screw;' ~ithout points above the axes of the cylinders and the AO 'beiligimped~ciJ>Y-(the: l~qlii4.-~fI~wing fro-ni··the pass~~es are inclined .upwardly towards their ·. ,,· ".:~f~~O·p~~a:i~ciV~~~~i'.kl~d·. scre\V --~~~: ; · i~:::· i891.~: :t~, ;~e: }n.ner. ;C!ld _Of ;tq~ ; bl,eed ·. 85 . · Jthe.cylirider:may, oe arranged iri·various ways. When the cylinders are being filled with . . [P~c~ 4s>~:j.: ' . 
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liquid supplied through the union 13 the them being provided enendiilg to the calip~ ' ' - ' , , ( 
liquid fills the cylinder 14 and flows through periphery to· provide a. bleed outlef port. · · .• .50 · 
the. passages 15, · 16 into the cylinder 17. The 2. An hydraulic disc brake assembly accord-
bleed screw is open and the air in the cylin:- . ing to Claim 1 in which t~e . bleed port is ' ·· 

5 · der flows upwardly through the ·passages _ 15, on the inboard i;ide of the• caliper and ·so ·also 
16 to the bleed passage arid so to atmosphere is the cylinder to which liqu~d ~is fed. · · · <· 

. together with any bubbles of air present in the 3. An hydraulic disc __ brilke 8.~~blf aCc()rd-. :SS: 
liquid. . · . , ing to either preced!ng ~im~)n:· which- -th~ 

In the modification shown in Figure 4 a caliper is formed in fwo.compl¢1I1en::tary'halvef ... 
10 tube 22 of small bore is taken from the bleed bolted together, ·the -£rst. tWl;:i~.p~sageways 

passage 19 through the passage 16 to itS being drilled ·.from the :_meeting faces'-l1f--~h~ .· 
· junction with cylinder 17, Thus; when filling nvo· halves into _the cylinders· adjac¢iit :th¢:'.: 60 ·. 

the system with liquid, air from the cylinder outer ends thereof and the bli¢d"J>!l8sage being· ·' • , ... 
14 and surplus liquid from that cylinder fio-ws drilled in one half to .in-terS«ict _:die''iµ~~al . ,' 

15 inio the cylinder 17 through the passages 15, pa__ssage in the same haltn~ ~ jtinctfori witlJ, ,. . , 
16 and the air is disC:harged through the tube the internal. passage in the ·other: halt •. . -· ._ 

' .. \ 

22 and the bleed passage 19, filling being con- 4. 'An hydr~Ulic disc brake_ assembly acc()rd· 6S 
tinued until liquid, free of air comes from the ing to -any preteding clafui iri. whiC:h the m:::> ' .. ·. 
bleed .screw.; ... . t~~l j;as~agew.ays · JlrC :.·.~clill~~- Upw,~ds to- :.. ··· · ·; .. · 

In the modification shown in Figure 5 one wards the bleed passage . from their intersec'." . . 20 
-end of a tube 23 is .cranked and fl.Bred to fit tions with· the. :cyli!tdets> .. · . : · · .. 
mto the outer end of the passage. IS, and . 5. An hydraulic-disc b;:ake M8e:mbly accord""'. 70 : .. < 

the tube, whiC:h is of smaller dimeter than the - ing it<> any preceding claim in which .the bleed- . '-
passage 16, extends through that passage to screw i~ connei::ted to _the outer end of th~ -

·2s its junction with the cylirider-17. :Thus air and. cylinder. in ~e. said ot~rlimb by ah_ iride~' 
liquid .. from the cylinder 14 are delivered pendent pa~ge. > . • - .· _ · - . _ .. 
thrc;mgh the passage 16 and tube .23 into the 6. An hydraulic dis(: br~e-llssembly accord~,, :~5 

-cylind~ 17 and ithe air from both cylinders ing ~ Ciain,1: S'_in· wh~cb ~;~Jm:ernaJ. p~ss~~e""'. . _ _ : " 
:flows out through the passage 1() around the way m the<sa1d other::bmb :~~- f?.h~"<=,...' .,: 0

-

36 tube 23 and through the b~d passage 19. is , divided by a partiti()il/the . ·~rrarigeDi,ent-, be: - · · · -·- -
- In the modification shown in Figure 6 the ing stic11 tha:t the passage ori'o_ne side<of_ :the,__ ·_:. 
passage 16 is divided longitudinally by a pf!r-- partition is conneC:ted to ·the,: bl~ scrcw ·whili··· 8o · · · · 
tition 24, the part, of the passage: on one the pas8age :oii the- otb~;_side is C:Onn.ected to 
side of the partition being in coiriinµnicatj.on ·. the cylinaer in the" sa_id- one·Jiriib( . : :.'' . 

35. w~th the passage 15 and .the ·cylinder ~17, .•. 7. An hydraulic diSc;"bfake·asSerilbly accorg;,, .· .. ·.· -->-
and the part on -the other side connecting the ing _ to Claim 5 iii: w4i¢h. the bleed screw ,j8 . 

, , 'cylinder 17. with the bleed passage 19. connected to the ·out~J:'.:CndJ>fthe cyJJndet izf'_'-8_5~ - < .;~~ 
the said other limb by,._ ttibe which extendS,•"';_--; - .· . 

···.·,·-Wr.Al'n'!:dr~~~I~~S~rakeas$C111bly-·_of ~:b~gh·-~e-interna~_}a~~age'Yay,in_~:~~-~~-=d>~"',_,,._'<','· ... •-
, 40 the kind ~ forth in which liquid c;m be- f~d .· 8. An hydraulic discJlrake ~ssCnibly !iCCorq~ :<>· · -

!::ci~~~:;nC:iihinth~~Jf:~ermi~i-~t~& ·.:/in C::!Jcii~~~~l,~!-:;~egi:~~&-/;_~'2~ .·. ,- .. · 
opposed·ljmbcby.int~r.nal passagew11.ys,., a( least outer end of the cylii:jder iri' the said other·::- ' .. >{ 

·45 :c~in~J~~~~t··~:i::g:ci!~f 1!m~p~t"i::s~ ~!~~~~~:l~6-~~ ~:tz~~i!d·~:~~y~tri~~: .- -.- o_ :,, :<;. 

one is_ incline1:n~ the_axi$ of the: disc~-a:Jur.:. in the said:othedirilb by the._internd:passage:.· . . 95<" > ': )f 
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liquid supplied through the , union 13 the 
liquid fills the cylinder 14 and flows through 
the passages 15, 16 into the cylinder 17. The 
bleed SCI'e\V is open and the air in the cylin­
der flows upwardly through the passages 15, 
16 to the bleed passage and so to atmosphere 
together with any bubbles of air present in the 
liquid. 

In the modification shown in Figure 4 a 
10 tube 22 of small· bore is taken from the bleed 

passage 19 through the passage 16 to its 
junction with cylinder 17. Thus, when filling 
the system with liquid, air from the cylinder 
14 and surplus liquid from that cylinder flows. 

15 into the cylinder 17 through the passages 15, 
16 and the air is discharged through the tube 
22 and the bleed passage 19, filling being con­
tinued until liquid free of air comes from the 

20 
bleed screw. 

In the modification shown in Figure 5 one 
end of a tube 23 is cranked and flared to fit 
into the outer end of the passage 15, and 
the tube, wl}ich is of smaller dimeter than the 
passage 16, extends through that passage to 

25 its junction with the cylinder 17. Thus air and 
liquid from the cylinder .14 are delivered 
through the passage 16 and tube 23 into the 
cylinder 17 and -the air from both cylinders 
flows out through the passage 16 around the 

30 tube 23 and through the bleed passage 19. 
In the modification shown in Figure 6 the 

passage 16 is divided longitudinally by a par­
tition 24, the part of the passage on one 
side of the partition being in communication 

35 with the passage 15 and the cylinder 17, 
and the part on the other side connecting the 
cylinder 17 with the bleed passage 19. 

th~ being proy},d,f!~ extending to the . caliper 
periphery to provi.de a bleed outlet port. 50 

2. Ari hydraulic disc brake assembly accord­
ing to Qaim .1 in which the bleed port is 
on the inb9ard side of the caliper and so also .. :'" , 
is the cylinder to which liquid is fed. 
. 3. Ari hydraulic disc brake assembly accord- 55 

ing to either preceding claim in which the 
caliper is. formed in two complementary halves . 
bolted together, the first two passageways 
being clrill<:d from the meeting faces of the 
two halves into the cylinders adjacent the 60 
outer . ends thereof and the bleed passage being 
drilled iri 'one half to intersect the internal 
passage ih the same half near the junction with 
the internal passage in the other half. 

4. A,n hydraulic disc brake assembly accord- 65 
ing to any pJ:'.eceding claim in which the in­
ternal passageways are inclined upwards to­
wards th¢ bleed passage from their intersec-
tions with the cylinders. . 

5. An IJydraulic disc brake assembly accord- 70 
ing :to. aiiy preceding claim in which the bleed. 
screw is ''connected to the outer end of the 
cylindet .iri the · said other limb by an inde-
pendent . passage. . 

6. An hydr~ulic disc brake assembly accord- 75 
ing to Claim 5 in which the internal passage-
way in the ~id other limb of the caliper 
is divided }Jy a partition, the arrangement be-
ing such· tJ:iat the passage on one side of the 
partition is connected to the bleed screw while 80 
the passage on the other side is connected to 
the cylinder in .the said one limb. 

7. An' hydraulic disc brake assembly accord-
ing to . Claim 5 in which the bleed screw is 
connected to the outer end of the cylinder in 85 · 
the said· other· limb by a tube which extends 

WHAT WE CLAIM IS : - through th¢ internal passageway in the same 
1. An hydraulic disc brake assembly of limb . 

40 the kind set forth in which liquid can be fed 8. An hydraulic disc brake assembly accord-
into a cylinder in one limb in liquid com- ing to Claim 5 in which the internal passage- 90 
munication with the cylinder in the other way in the Sa.id one limb is connected to the 
opposed limb by internal passageways, at least outer end of th~ cylinder in the said. other. 
two intersecting passageways being provided limb by a tube and in which the bleed screw 

45 inclined to each other and of which at least is connected· to the outer end of the cylinder 
one is inclined to the axis of the disc, a fur.:. in the said other limb by the internal passage- 95 
ther passageway inclined to the first two men-· way in that· limb. 
tioned passageways and intersecting one of BARKER, · BRETTELL & DUNCAN. 
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