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UNITED STATES 
HIRSCHLEB, or sAN rRANCIsco, CALIFORNIA, AssIGNOR TO BENDIXBBAka 
"CoNPANY, OF CHICAGO, ILLINOIs, A CORPORATION OF ILLINOIs 

KORACE L. 

PATENT OFFICE. 
BRAKE OPERATING MECHANISM . 

original No. 1,844,378, dated October 4, 1937, serial No. 559,358, filed April 18, 1923. Application for 
. . reissue, filed July 31, 1931. Serial No. 554,821. : - 

The invention relates to manually or ped 
ally operated brake mechanisms, and par 
ticularly to brake mechanisms on motor 
driven vehicles. . . . . 

5 An object of the invention is to provide 
a brake mechanism which remains in ad 
justment to transmit the maximum ener 
from the brake pedal or lever to the brake 
band or shoe. , - . . . 

10 Another object of the invention is to pro 
vide a brake mechanism which is automati 
cally adjustable to maintain a fixed angular 
displacement of the pedal or lever to apply 
the brakes, regardless of the wear of the 

15' brake shoe or brake lining. . . . 
It is a further object of this invention to : 

devise novel means for compensating for 
wear on the movable braking element of a 
hydraulic braking system. . . . . 

20. The invention possesses other advanta 
geous features, some of which, with the fore 
oing, will be set forth at length in the fol 

full, that form of the invention which I have 
selected for illustration in the drawings ac 
companying and forming part of the present 
specification. In said drawings I have 
shown two forms of apparatus embodying m 
invention, but it is to be understood that 
do not limit myself to said forms since the 
invention, as set forth in the claims, may be 
embodied in a plurality of other forms. 

Referring to said drawings:- 
85b, 

ratus of my invention in its environment. 
Figure 2 is a section taken on the line 2-2, 

s Figure 1. . 
Figure 3 is a vertical section through the 

power applying mechanism associated with 
the brake operating lever or pedal. 

Figure 4 is a side elevation of a mechani 
cally operated brake embodying my inven 

Figure 5 is a section on the line 5-5, Fig 
ure 4. 

Figure 6 is a section on the line 5-5, Fig 
ure 4 looking in the opposite direction. 

so Figure 7 is a schematic view showing a 

plicable to the braking of hea 
as motor trucks. The braking effect is a func 
tion of the coefficient of friction of the brake 
drum and brake lining and the pressure to 
which their surfaces are subjec 

and the force that can be applied by the 
consequently the lever 

owing description where. I shall outline in subject to wear, so that the brakes soon be 

Figure 1 is a vertical section through a 
rake drum showing one form of the appa- present invention is to maintain the lever in 

its position of maximum pull, so that maxi 
'mum braking may be accomplished at all 

spect to the line of pull and an object of the 

shoes. 
the operation of a pedalorleyer by the driver, 

invention. 
The present invention is 

complete braking system incorporating this 
particularly ap 

loads such 
55 

. In oper 
ation the brake shoes are movable through 
sufficient distance to move them from a posi 
tion of spaced relation with respect to the 
drum, to tight frictional engagement there 
with. The arc through which the brake 
pedal or brake lever is movable is limited 

driver to the pedal or lever is limited, and 
e between the brake 

pedal or lever and the brake shoe actuating 
element must be fixed at such ratio as to ac 
complish the desired movement of the brake 
shoes and their application at the desired 
pressure, which should preferably be a maxi 
mum at all times, Brake linings however are 

O 

come out of adjustment to such an extent 
that it is not possible to obtain the maximum 
braking effect without adjusting the brakes. 
In accordance with my invention means are 
Eded for automatically adjusting the 
rakes, so that the brake lever or brake pedal is always operable through its are of maxi 

75 

80 

mum effect, to secure maximum braking of 
the vehicle. The pull exerted by a lever 
varies with the angle of the lever with re 

. In Figures 1, 2 and 3, I have shown the ap 
plication of my invention to a hydraulically 
operated brake, the brake shoes being moved 
by the introduction of liquid under pressure 
into a cylinder associated with the brake eliquidisplaced under pressure by 
and in the accompanying drawings I have 
shown operated brakes, since this means of operation is very widei employed. 
The initial movement of the pedal serves to 100 



move the brake shoes into contact with the 
brake drum and requires very little effort, so 
that the transmitting leverage may below 
and the further movement of the pedal pro 

5 duces the pressure of the shoes against the 
drum and in order to produce a maximum 
pressure the leverage must be high. In ac 
cordance with my invention, the transmission 
devices are always operable at the high lever 

10 age during the application of the effective 
braking pressure. : - 
Secured to the vehicle frame, preferably 

on the pedal bracket, is a cylinder 2 having 
a piston 3 normally pressed forward by a 

ls spring 4. Mounted on the front end of the piston is a roller 5 which is engaged by a 
cam 6 on the end of the brake pedal 7. The 
cam is formed with a depression or low face 
8 against which the roller normally rests 

so and with a gradually rising face 9 which 
engages the roller after the initial movement 
of the pedal. Thus on the initial movement 
of the pedal the piston is moved a relatively 
large distance per unit of angular displace 

is ment of the pedal and on the further move 
ment the piston is moved a relatively short 
distance per unit of angular displacement 
of the pedal. , 
The cylinder is charged with liquid and as 

the pedal is depressed, the liquid is forced 
from the cylinder through a conduit 12, to 
cylinders 13 associated with the respective 
brakes. For the purpose of convenience I 
shall refer to the cylinder 2 as the primary 
cylinder or primary motor and the cylinder 
13 as the secondary cylinder or secondary 
motor. Means are provided for equalizing 
the liquid contents of the cylinders and for 
compensating for any leakage from the sys 

8 tem. Formed in the casting of cylinder 2 
and above the cylinder chamber, is a liquid 
containing chamber 14 communicating with 
the cylinder chamber through a port 15 
which is uncovered by the piston at the for 

8 ward end of its stroke. The chamber 14 is 
provided with an open top supply tank 16, 
arranged above the cylinder. 
The supply tank is preferably made of 

glass or is provided with a transparent side 
opening, so that the level of the liquid, usu 
'ally oil, therein may be readily observed by 
the operator. A falling oil level will indicate 
a leak in the system and give the operator an 
opportunity to locate and repair the leak 
before the amount of liquid in the system be 
comes deficient. V 

In the present construction, the cylinder 13 
is supported on the rear axle housing 17 and pis b. 

sleeve when it is desired to reline the brakes disposed within the brake drum 8. Ar 
CO ranged in the cylinder 13 are two pistons 19 

between which the liquid under pressure is 
introduced to force the pistons apart. The 
pistons are normally held in adjacent rela 
tion by the spring 21 connecting the brake, 

as shoes 22. Secured to the ends of the cylinder 

duce maximum braking 

18,723 

13 are bearing members 23 in which sleeves 
24 are slidable. Disposed in the sleeves 24 
are stems 25 which are secured to the pistons 
19 and which are provided at their outer ends . 
with heads 26 which engage seats 27 on the 
brake shoes. The head 26 is of greater di 
"ameter than the interior of the sleeve and 
abuts against the end of the sleeve when it 
is pushed back by the spring 21 acting on the 
brake shoe. The stem is provided within 
the sleeve with a shoulder 28, between which, 

70 

75 

and the end of the sleeve, there is disposed 
a spring 29, which tends to hold the sleeve in 
its rearward position. When liquid under 
pressure is introduced into the secondary cyl 
inder 13, the pistons and consequently the 
stems 25 are moved outward to move- the 
brake shoes into contact with the brake 
drums and to press the shoes tightly against 
the drums. The distance between the outer 
face of the piston and the inner face of the 

80. 

85 

sleeve, indicated on the drawings by B, is 
ment of the piston which is required to pro 

effect when there 
is no lost motion between the piston and the 
brake shoe due to lining wear. As the brake 
lining 31 wears however, a further, move 
ment of the piston would be necessary, thus 
interfering with optimum operation of the 
primary motor. To overcome this, means are 

substantially equal to the amount of move 
90 

95 

provided for limiting the backward move 
ment of the pistons from the position of 
maximum braking, so that at all times, re 
gardless of the wear of the brake lining, the 
same distance of movement of the 
required to produce maximum braking. 
Backward movement of the stems 25 and 
consequently of the pistons 19 is controlled 
by the sleeves 24 against the end of which the 

iston is 
100 

05 
heads 26 on the stems abut. When the out 
ward movement of the pistons to properly 
apply the brakes is in excess of the limited 
distance B, the pistons engage the inner, ends 
of the sleeves and move the sleeves outward. 
Means are provided for holding the sleeves 110 
outward, thus changing, the position of the 
back stop for the pistons. The sleeves are 
provided on their periphery with a series of 
teeth 32, preferably extending around the 
sleeves, and these teeth are engaged by a 
toothed pawl 33, which prevents backward 
movement of the sleeve. The pawl 33 is dis 
posed in a slot in the cylinder head and is 
pressed against the sleeve by a spring 34 and 
operates to prevent backward movement of 
the sleeve after it has been advanced by the 
piston. For the purpose of releasing the 

a pin 35 is provided for raising the pawl from 
the sleeve. 
The advancement of the sleeves, due to 

for filling this chamber of increasing volume 

115. 

120 

25 

brake wear, produces a chamber of increas 
ing volume between the pistons 19 and liquid 

130. 
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is admitted to the system through the port 
element into contact with the drum and in its 
further movement at high leverage ratio to Thus, it is apparent that in a complete hy 
means intermediate said lever and element 
operative to maintain said low and high . 

15 in the primary motor, when the piston 3 
, therein is at the forward end of its stroke. 
draulic braking apparatus the volumetric ca 
pacity of the liquid system which transmits 
pressure to the brake elements, is caused to 
automatically increase in response to wear 
upon one or more braking elements. . . . . . 

10 In Figures 4, 5 and 6, I have shown a mechanically operated brake embodying my 
invention. The brake shoes are expanded or 
ressed apart by a cam or head36, arranged E, the adjacent ends of the shoes and 

secured to a shaft 37, as is the usual practice. 
Secured to the shaft 37 is a ratchet wheel38, 
engaged by a pawl 39 mounted on the lever 
41, which is rotatably mounted on the shaft 
37. The lever 41 is connected to the foot 

20, pedal through the usual brake rods. Rotat. 
ably mounted on the shaft 37 is a ratchet 
wheel 42, which has a limited rotational 
movement with respect to the shaft, this be 
ing accomplished in the present construc 
tion by pins 43 on the cam 36 engaged in 
elongated concentric slots'44 in the wheel 42. 
The wheel 42 is engaged by a pawl 45 
mounted on a fixed pivot. Rotation of the 
shaft 37 through the arc of the slots 44 is 

80 sufficient to secure maximum braking when 
optimum adjustments prevail. When, due 
to wear of the brake lining, this distance of 
movement is increased, the ratchet wheel, 42 
is advanced slightly and held in its advanced 
position by the pawl 45. Thus the cam is 
maintained in such adjustment that rotation 
of the shaft through a fixed langular dis 
tance provides maximum braking. When 
the shaft is held in its advanced position by 

40 the pawl 45, the pawl 39 on the lever 41, trips 
over the ratchet wheel38 on the release move 
movement of the lever 41, so that the lever 41. always, swings through substantially the 

s 

25. 

45 with the brake pedal substantially constant. 
. . In Figure there is shown a complete 
hydraulic brake system incorporating the 
devices of Figures 1 to 3 inclusive. Thus 
the braking drums 18 are shown as associated 

50 with wheels 48 of a motor vehicle. Fluid 
pipes 49 communicating with the cylinders 
13, are connected to pipe 12 which in turn 
leads from the power applying mechanism. 
This mechanism is suitably, motinted for con 

55 venient operation of the pedal or lever 7. , 
. I claim: - 
1. A brake apparatus comprising a brake 

drum, an element adapted to be moved into 
frictional engagement with said drum to re 

60 tard the rotation thereof, said frictional en agement producing wear which requires 
further movement of the element during 
subsequent operations to obtain the same re 
tarding effect, a lever immediately connected 

65 to said element and operating in its initial 

gagement produci 

fi 
same arc, thereby maintaining the leverage . 

. 

movement at low leverage ratio to move the 

press the element against the drum and 

leverage ratios for the initial and further 
movement of the lever. 2.Abrake apparatus comprising a brake 
drum, an lett adapted to be moved into' 
frictional engagement with said drum to re 

70 

tard the rotation thereof, said frictional en 
further movement of the element during sub 
sequent operations to obtain the same retard 
ing effect, a lever mediately connected to 
said element and operating inits initial move 
ment, at low leverage ratio to move the 
element into contact with the drum and in its 
further movement at high leverage ratio to 
press the element against the drum and auto 

wear, which requires . 
80 

8 

matically, operated means intermediate said 
lever and element for maintaining the initial 
and braking positions of the lever fixed, so 
that the low and s 

maintained. high leverage ratios are 90 
3. A brake apparatus comprising a brake 

drum, an element adapted to be moved into 
frictional engagement with said drum to re 
-tard the rotation thereof, said frictional en 
gagement producing wear which requires 
further movement of the element during sub 
sequent operations to obtain the same re 
tarding effect, a lever mediately connected 
to said element and operating in its initial 
movement at low leverage ratio to move the 
element into contact with the drum and in 
its further movement at high leverage ratio 
to press the element against the drum and 
means operable on the braking movement of 

9. 

00 

05. 

the, lever for maintaining the release and 
brakin 
xed. r - 
4. A brake apparatus comprising a brake 

frictional engagement with said drum to re 
tard the rotation thereof, said frictional en gagement producing wear which requires 
further movement of the element during sub 
sequent operations to obtain the same re 

g positions of said lever substantially 

drum, an element adapted to be moved into 10 

5 

tarding effect, means for moving said ele 
ment into engagement with the drum, a 
spring for effecting release movement of said 
means, a stop for controlling the extent of 
such release movement, means for automati 
cally positioning said stop to maintain the 
distance of said release movement substan tially constant, a lever for effecting opera 
tion of said moving means and connections 
between said lever and said moving means 
operative to transmit power from the lever 
to the moving means at a low leverage ratio 
at the initial movement of the lever and at a . 
high ratio for further movement of the lever. 

5. A brake apparatus comprising a brake 

20 

2 

130 



4. . . . v y s s 

drum, an element adapted to be moved into 

g 

c 

frictional engagement with said drum to re 
tard the rotation thereof, said frictional en 

O 

ergy at low leverage and the further move 

gement producing wear which requires 
urther movement of the element during sub 

sequent operations to obtain the same retard 
ing effect, a piston for moving said element 
into engagement with said drum, a cylin der in which said piston is disposed, a pri 
mary motor adapted to be manually operated 
for producing fluid under pressure, a conduit 
connecting said motor and said cylinder, a 
stop for controlling the extent of release 
movement of the piston, and means for vary, 

the position of the stop to maintain said 
release movement substantially constant. 

6. In a friction brake apparatus, an op 
erating lever moyable from release position 
to ii. position, means for causing the 
initial movement of the lever to transmit en 

ment of the lever to transmit energy at high 

25 

30 

leverage and means for compensating for 
, wear whereby said positions remain substan 
tially fixed. 7.In combination with a vehicle provided 
with a plurality of friction brakes, a second 
ary liquid motor associated with each brake, 
a primary liquid motor connected to said 
secondary motors, conduits connecting said 
primary and secondary motors, a lever for 
actuating said primary motor to force liquid 
through said conduits to the secondary mo 
tors, means associated with each secondary 
motor for automatically compensating for 
wear of said brakes and means compensat 
ling for the increase in volume in the system 
due to the action of said wear compensating 
means. 

40 

45 

8. In a friction brake apparatus, a movable 
braking element, hydraulic means for actu 
ating said element, said hydraulic means 
comprising a closed liquid pressure transmit 
ting system, and means for increasing the vol 
umetric cap 

9. In a fluid operated friction brake appa 
ratus, a fluid actuated motor associated with 

50 the brake, a cylinder, a conduit connecting 
the cylinder with the motor, a piston in said 
cylinder, a lever for moving said piston and 

lever. 

ment of the 

means associated with the lever whereby the 
initial movement of the lever causes move 

piston at a correspondingly. 
higher rate than subsequent movement of the 

10. In a fluid operated friction brake appa 
ratus, means for producing fluid under pres 
sure, comprising a cylinder, a piston in said 
cylinder, a lever and means interposed be-, 
tween the lever and the piston operative to 

65. 

cause an increasing leverage on the piston 
as the lever is moved from brake release po 
sition to braking position. . . . 

18,798 

acity of said closed liquid system 
in order to compensate for wear on said mov 
able braking element. 

... to 
movement of said stem regardless of the con 

system, a cylinder, a piston in said cylinder 
connected to the brakes, means for automat 
ically compensating for the wear of the 
brakes, said means serving to increase the in 
itial volume in the cylinder, a second cylin 
der, a conduit connecting said cylinders, a 
piston in the second cylinder, a lever for mov 
ing said second mentioned piston to force 
liquid through the conduit and means for 
compensating for the increase in volume in 
the system due to the action of the compen 
sating means. 

12. In a Eli operated friction brake system, a cylinder, a piston in said cylinder 
connected to the brakes, means for automat 
ically compensating for the wear of the 
brakes, said means serving to increase the 
initial volume in the cylinder, a second cyl 
inder, a conduit connecting said cylinders, a 
piston in the second cylinder, a lever for mov- - 
ing said second mentioned piston to force 
liquid through the conduit and means in the 
second cylinder causing the introduction of 
liquid into the system to compensate for the 

the action of increase in volume caused by 
the compensating means. 
a brake shoe, allining therefor, fluid pressure 
means positioned within said drum for forc 
ing said lining into engagement with said 
drum, a stop for limiting the retractile move 
ment of said shoe and said means, a take-up 
associated with said stop and means for auto 
matically adjusting said take-up so as to per 
mit a substantially equal retractile movement 
of said forcing means regardless of the condi 
tion of wear of saidlining. 

14. In braking mechanism, a brake drum, 
a wear member, a stem, means positione 
within the drum for moving said stem longi 
tudinally for forcing said wear member into 
engagement with said drum, a stop for limit 
ing the retractile movement of said stem, a 
take-up associated with said stem and means 
for automatically adjusting said take-up so 
as to permit a substantially equal retractile 
movement of said stem regardless of the con 
dition of said wear member. . . 

15. In braking mechanism for vehicles, a 
brake drum, a brake shoe, a lining therefor, a 
stem for forcing said lining into engagement 
with said drum, a cylinder, a piston within 
said cylinder for operating said stem, a take 
up associated with said stem, and means for automatically adjusting said take-up so as 

permit a substantially equal retractile 

dition of wear of said lining. ". . . 
16. In a friction brake apparatus, a mov 

11. In iii. operated friction brake 

70 

85 

90 

13. In braking mechanism, a brake drum, 
95 

100 

OS 

10 

5 

120 

25 

able braking element, hydraulic means for, 
actuating said element, said hydraulic means 
comprising a closed liquid pressure transmit 
ting system, and means for automatically in 
creasing the volumetric capacity of said 30 
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closed liquid system in order to compensate 
for wear on said movable braking element. 
1. In braking mechanism 

tively movable friction me. ber adapted to 
be forced into engagement with one another 
for braking purposes, a hydraulically oper 
ated member for creating pressure between 
said relatively movable members, means for creating hydraulic pressure for operating 

O 

5 

20 

25 

said member, means for automatically re 
plenishing said hydraulic pressure creating 
means with fluid, a stop for limiting the sepa 
ration of said members, and an automatic 
take-up cooperating with said stop to com 
pensate for wear between the pair of brak 
ing members so that their relative movement 
away from one another will be substantially 
the same after wear has occurred between 
them as in their initial condition. 

18. In braking mechanism, a drum, a pair 
of relatively movable friction members 
adapted to be forced into engagement with 
the drum for braking purposes, an operating 
member for creating pressure between said 
relatively movable friction members located 
therebetween a stop for limiting the sepa 
ration of said friction members from said 
drum and an automatic take-up cooperating 

30 
with said stop to compensate for wear of the 
braking members so that their movement 

: away from the drum will be substantially the 
same afterwear has occurred between them as 
in their initial position, said stop and take-up 

35 

40 

- 4.5 

positioned between the movable members and 
being associated with said operating member. 

19. In braking mechanism, a drum, a pair 
Wear member, a stem for forcing said wear 
member into engagement with said drum, an 
adjustable stopheld immovable during non 

of relatively movable friction members 
adapted to be forced into engagement with 
the druim for braking purposes, an operat 
ing member for creating pressure between 
said relatively movable friction members and 
located therebetween, a stop for limiting the 
release movement of said friction members 
and an automatic take-up cooperating with 
said stop to compensate for wear of the brak 
ing members so that their movement away 
from the drum will be substantially the same 
after wear has occurred between them as in 
their initial position, said stop and take-up 
being located between said operating mem 
ber, and said movable friction members. 

20. In braking mechanism, a pair of rela 
tively movable friction members adapted to 
be forced into engagement with one another 
for braking purposes, an operating member 
for creating pressure between said relative 
ly movable members, an adjustable take-up 
immovable during the non-adjusting strokes 
of the operating member for limiting the 
separation of said members, and means co 
operating with said stop for a moving said 
stop when desirable to compensate for wear 
between the pair of braking members so that 
their relative movement away from one an 
other will be substantially the same after 

a pair of rela-. 

5 

wear has occurred between them as in their 
initial condition. . . . 

21. In braking mechanism, a drum, a pair 
of relatively movable friction members 
adapted to be forced into engagement with 
Said drum for braking purposes, an operat 
ing member interposed between said friction 
members for creating pressure between said 
relatively movable members, a pair of stops 
also interposed between said friction mem 
bers for limiting the separation of said mem 
bers from said drum, and an automatic take 

O 

5 

up also interposed between said friction 
members and co-operating with said stops to 
move the normal position of said stops and 
of portions of said operating members out 
ward to compensate for wear of the pair of 
braking members so that their relative move 
ment away from the drum will be substan 
tially the same after wear has occurred be 
tween them as in their initial condition. 

22. In braking mechanism, a brake drum, 
a brake shoe, a lining therefor, hydraulic 
means for forcing said lining into engage 
ment with said drum, a stop for limitin 
the retractile movement of said shoe and sai 
means, a take-up associated with said stop, 
and means for automatically adjusting said 
take-up so as to permit a substantially equal. 
retractile movement of said forcing means 
regardless of the condition of wear o said lining, said hydraulic means including a de 
vice for creating hydraulic pressure, and 
means for automatically replenishing said 
device. . . . . 

23. In braking mechanism, a brake drum, a 

adjusting strokes of the operating member, 
for limiting the retractile movement of said 
stem, a take-up associated with said stem 
and means for automatically adjusting said 
stop so as to permit a substantially equal 
retractile movement of said stem regardless 
of the condition of said wear member. 

24. In braking mechanism, a brake drum, 
a wear member, a stem for forcing said wear 
member, into engagement with said drum, 
hydraulic means for moving said stem lon. 
gitudinally, a stop for limiting the retractile 
movement of said stem and means for auto 
matically adjusting said take-up so as to per 
mit a substantially equal retractile move 
ment of said stem regardless of the condi 
tion of said wear member, said hydraulic 
means including a hydraulic pressure creat 
ing device, and means for automatically re 
plenishing the fluid in said pressure creat 
ing device. y 

n testimony whereof, I have hereunto 
signed my name. . . . . . . . 

HORACE L. HIRSCHLER. 

SO 
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