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Patented Nov. 26, 1935 

UNITED STATES 

2,022,057 

PATENT OFFICE 
2,022,057 

APPARATUS FOR TESTING BRAKES 
Lee L. Smalley, South Bend, Ind., assignor to 
Bendix-Cowdrey Brake Tester, Inc., South 
Bend, Ind., a corporation of Delaware 
Application April 14, 1933, Serial No. 666,20. 

14 Claims. 

This invention relates to brake testers, and more 
particularly to an apparatus for testing the brakes 
of Wehicles. 

Broadly the invention comprehends an appara 
tus for testing the brakes of a vehicle for the pur 
pose of determining their relative retarding ca 
pacity, and for simultaneously testing the brakes 
in both forward and reverse braking. 
An object of the invention is to provide a brake 

testing apparatus of simple construction and Op 
eration for testing the brakes of a vehicle with a 
minimum consumption of power and a minimum 
expenditure of labor, and without Substantial ro 
tation of the vehicle wheels. 
A feature of the invention is a rotatable, tilt 

able platform. The platform has arranged there 
on longitudinally movable carriages adapted to 
support the four wheels of a vehicle. The car 
riages are connected with force registering means 
for individually and simultaneously resisting 
movement thereof. The platform is tiltable in 
two directions to cause the vehicle to move there 
on forward or backward, due to the pull of gray 
ity, against the resistance of the brakes asso 
ciated with the wheels of the vehicle and the re 
Sisting measuring means, resulting in an effi 
cient test of the frictional capacity of the brakes 
in both forward and reverse braking. 
Other objects and features of the invention 

Will be apparent from the following description 
taken in Connection. With the accompanying dra W 
ings, illustrating one embodiment of the inven 
tion, and in which,-- 

Figure 1 is a top plan view of a brake testing 
apparatus embodying the invention; 

Figure 2 is a vertical longitudinal Sectional view 
illustrating the tilting platform, in full lines in a 
horizontal position, and in dotted lines in an in 
clined position; 

Figure 3 is a vertical sectional view, partly 
broken away; 

Figure 4 is a side elevation; 
Figure 5 is a cross-sectional view; 
Figure 6 is a fragmentary view illustrating the 

Cushioning means; 
Figure 7 is a fragmentary view illustrating the 

valve and metering means connected between the 
respective ends of the Cushioning cylinder; 

Figure 8 is a diagrammatic illustration of the 
pneumatic means for measuring the reistance Of 
fered to movement of the Carriages; 

Figure 9 is a sectional view substantially on line 
9-9, Figure 8; and 

Figure 10 is a sectional view illustrating one 
of the control valves in its normal position. 

(C. 265-47) 
Referring to the drawings for more specific de 

tails of the invention, O represents a circular pit 
having positioned centrally therein a base 2 Sup 
porting for rotation a table 4 having spaced 
columns 6 and 8 connected as by a Web 2.0, which is 
lends strength and rigidity to the columns. 
The columns 6 and 8 have oppositely disposed 

trunnions 22 and 24 fitted into bearings 26 and 28 
Secured to a tilting platform indicated generally 
at 38. The platform includes corresponding run 
Ways 32 and 36, each comprising spaced parallel 
channel members 38 and 38 between which are 
secured centrally of their respective lengths the 
bearings 26 and 28. The channel members 36 and 
38 are suitably secured together as by cross mem 
bers 49 and rigidly support a plate 42 having 
Spaced openings 34 and 46, and arranged on the 
plate 42 are Spaced parallel guide rails 48 and 50. 
The runways 32 and 34 are secured together as by 
CroSS members 52, and arcuate end plates 54 and 56 20 
conform to the wall of the pit. 
The CrOSS members 52 Support at each end of 

the platform a reciprocal shaft 58 having jour 
naled thereon a roller 6 adapted to engage an 
annular track 63 in the wall of the pit to maintain 25 
the platform in horizontal position, to support the 
respective ends of the platform, and to facilitate 
in the rotation thereof. As shown, each of the 
shaftS 58 may be reciprocated through the medium 
of a hand lever 64 pivoted to a part of the run- 30 
Way and attached to the shaft by a sliding con 
nection 66. 
One of the trunions has sleeved thereon a gear 

Segment 68 boited or otherwise secured to one of 
the runways. This gear segment meshes with a 35 
WOrm gear Secured to a shaft 2 mounted for 
rotation on the column 6. The shaft 72 has 
keyed thereon a pinion gear 4 in mesh with a 
pinion gear 16 Secured to a shaft 78 to which is 
suitably attached a hand crank 80. By turning 40 
the hand crank 80 the platform may be tilted or 
inclined in One direction and then in another, and 
locked at the desired position by a spring-pressed 
plunger 82 carried by the gear segment and 
adapted to engage recesses 84 arranged in spaced 45 
relation in an arc of a circle, the center of which is 
the axis of the trunnion. 

In tilting the platform from its normal hori 
ZOntal position, it is found desirable to know the 
degree of inclination of the platform, and to that 50 
end the platform has secured thereto a plate 
having thereon a Scale 86 arranged in an arc 
for cooperation. With an indicator 88 fixedly Se 
cured in the axis of the trunnion. 

It has also been found desirable, when tilting 55 

O 
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the platform from its normal horizontal position, 
to cushion the movement thereof So that jerking 
and jarring may be avoided. This may be effec 
tively accomplished by hydraulic means, such 
as a cylinder 90 having a piston 92, the cylinder 
and piston being pivotally connected between the 
table 2 and the tilting platform 3. Preferably 
inese instrumentalities are arranged in opposed 
relation, one on each side of the pivotal axis of 
the platform. As shown, the respective ends of 
each of the cylinders 9 are connected by a con 
duit Sé, having an adjustable metering means 96 
and a ball valve 98 interposed for effectively 
controlling the flow of liquid from one end of 
the respective cylinders to the other. 
Arranged beneath the openings 44 and 46 in 

the runways 32 and 36 are longitudinally movable 
carriages 9, 82, 4 and 06. Each carriage 
has suitably secured thereto parallel channel 
members 88 for the reception of rollers 9 jour 
nailed on the opposed sides of the channel mem 
bers 33 and 38 of the respective runways 32 
and 34. 
Beneath the respective carriages , 2, 4 

and 8 are pairs of opposed cylinders 2, 4, 
: 6, 3, 20, 22, 23 and 2S, and double headed 
pistons 28, 38, 32 and 34 are positioned for 
reciprocation in the respective cylinders. The 
rods of the pistons have arranged thereon Spaced 
stops 36 and 38, and sleeved on the rods be 
tween the heads of the cylinders and the Stops 
are coil springs 40 and 42. Dependent forks 44 
on the respective carriages engage the rods be 
tween the Stops. 
The cylinders 2 and 4 are connected by 

conduits 46 and 48, respectively, through a Con 
trol Valve 5 to a pressure gauge 52. The oppo 
sitely disposed cylinders ? 6 and 8 are con 
nected by conduits 54 and 56, respectively, 
through the control valve 50 to a pressure gauge 
f58. The cylinders 2) and 22 are connected 
by conduits 69 and 62, respectively, through a 
control valve 64 to a pressure gauge 66, and 
the cylinders 24 and 26 are connected by con 
draits 63 and is, respectively, through the Con 
trol valve 64, to a pressure gauge 2. 
The control valves 50 and 64 are so con 

structed and arranged that they may be manipu 
lated to connect the cylinders 2 and 6 to 

, the gauges 52 and 58, respectively, and the cyl 
inders 26 and 24 to the gauges 65 and 2, 
respectively, or to connect the cylinders f4 and 
A 28 to the gauges 52 and 58, respectively, and 
the cylinders 22 and 26 to the gauges 63 and 
72, respectively. The object of this arrange 

ment will hereinafter fully appear. 
On one end of the platform is an abutment for 

limiting movement of a vehicle when the brakes 
thereof are undergoing a test. The abutment 
includes a shaft 4 journaled in the CrOSS men 
bers connecting the runways. The Shaft has 
keyed thereto spaced parallel arms 76 and 78 
adapted to straddle one of the axles of the ve 
hicle. The arrins are sufficiently Spaced to pro 
vide for limited forward and backward movement 
of a vehicle on the platform. One of the arms 
has an extension 80 slidably connected to a re 
ciprocable bar 82. By sliding the bar i82 the 
abutment may be shifted into or from position. 
In operation, the vehicle is moved onto the 

platform and positioned with its wheels resting 
respectively on the carriages 9, 92, 4 and 
66. The brakes of the vehicle are then applied. 
With the vehicle in this position, the abutment is 
elevated so that the arms 76 and 78 Straddle 

2,022,057 
one of the axles of the vehicle to limit forward 
and backward movement thereof. 
Now, upon shifting the lever 64 to retract the 

shaft 53 and thereby remove the roller É5 froin 
the track S2, the platform may be rocked upon 5 
its support by turning the scrank 33. When the 
platform is rocked the degree of incline of the 
platform will be indicated on the dial 86. This 
is an important factor in measuring the effective 
ness of brakes because the pull of gravity under 10 
Which the car is moved is dependent on the 
weight of the vehicle and the degree of incline 
of the platform. 
Assuming that the vehicle is positioned. On the 

platform, that the valves 59 and 64 have been 15 
manipulated to connect the gauges 52, 58, 66 
and 2 to the cylinders 2, 6, 29 and 24, 
respectively, and that the platform is tilted in the 
position shown in dotted lines in Figure 2, the 
vehicle with the brakes applied to resist rotation 20 
of the wheels on the carriages f , 2, 34 and 36 
Will under the pull of gravity cause the carriages 
to move slowly toward the lowered end of the 
platform against the resistance of pieSSure built 
up in the cylinders 2, 8, 28 and 24, each 25 
in proportion to the frictional gripping efficiency 
of the associated vehicle brake. The relative pres 
sure built up in the cylinders will be indicated 
by the pressure gauges 52, 58, 66 and 72. 
These gauges give a visular indication of the 30 
comparative condition of the brakes associated 
With the wheels of the vehicle when the brakes 
are applied in forward braking. 
Now, by manipulating the valves 59 and 64 

to connect the gauges 52, 58, 88 and E2 with 35 
the cylinders it is, 8, 22 and 26 and tilting 
the platform in the reverse position, the carriages 
(3, 92, e4 and 96 will move slowly toward the 

other end of the platform against the resistance 
of the pressure built up in the cylinders f 4, 8, 40 
; 22 and 26, each in proportion to the frictional 
gripping efficiency of the brakes associated with 
the vehicle wheel resting on the respective car 
riages, the relative pressure built up in the cylin 
ders being indicated by the pressure gauges 52, 45 
53, 66 and 72. In this instance the gauges 

isdicate the comparative condition of the brakes 
when applied in reverse braking. 
Upon completing the test, the platform is re 

turned to its normal horizontal position and the 50 
levers 64 are shifted to engage the rollerS 6) With 
the track 62. The platform is then rotated one 
half a revolution, the abutment is lowered, and 
the car run off the platform. 
Although this invention has has been described 55 

in connection with certain specific embodiments, 
the principles involved are Susceptible of numer 
ous other applications that might readily occur 
to persons skilled in the art. The invention is, 
therefore, to be limited only as indicated by the 
Scope of the appended claims. 

Having thus described the Various features of 

60 

the invention, what I claim as new and desire to 
secure by Letters Patent is:- 

- - - - - a 65 1. A brake testing apparatus comprising a 
rockable platform tiltable in two directions, and 
brake testing units thereon operable to turn the 
wheels of a vehicle supported thereon in either 
direction as determined by the tilt of the plat- 70 
for. 

2. A brake testing apparatus comprising a 
rotatable, rockable platform tiltable in tWO direc 
tions, and brake testing units thereon Operable 
to turn the wheels of a vehicle supported there- as 
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on in either direction as determined by the tilt 
of the platform. 

3. A brake testing apparatus comprising a 
rotatable, rockable platform, brake testing units 
thereola operable to turn the Wheels of a Vehicle 
supported thereon in either direction as deter 
mined by the tilt of the platform, means for rock 
ing the platform to tilt the platform forward and 
backWard, and means for cushioning the rocking 
movement of the platform. 

4. A brake testing apparatus for motor We 
hicles comprising a rotatable, rockable Support, 
a member thereon nowable in the directions of 
the tilt of the support, means resisting movement 
of the member in One direction, means resisting 
novement of the member in the other direction, 
means for tilting the support forward and back 
Ward. So that the force of gravity may act to 
move the vehicle on the member relative to the 
member, and means for measuring the resistance 
to movement of the member in both directions. 

5. A brake testing apparatus for motor ve 
: hicles comprising a rotatable tiltable support, 

parallel members movable thereon in the direc 
tions of the tilting, means for independently re 
sisting movement of the members in one direc 
tion, means for independently resisting movement 
of the members in the other direction, means for 
tilting the Support in two directions so that the 
force of gravity may act to move the vehicle on 
the members relative to the members, and means 
for independently measuring the resistance to the 
movement of the members in both directions. 

6. A brake testing apparatus for motor We 
hicles comprising a rotatable tiltable support, 
parallel members each movable on the support 
in the directions of the tilting, means for Simul 
taneously and independently resisting movement 
of the members in one direction, means for simul 
taneously and independently resisting movement 
of the members in the other direction, means for 
tilting the support in two directions so that the 
force of gravity may act to move the vehicle on 
the members relative to the members, and means 
for independently measuring the resistance to 
movement of the members in both directions. 

7. A brake testing apparatus for motor ve 
hicles comprising a rotatable, tiltable support, 
means for rotating the support, a plurality of 
members on the support movable in the direc 
tions of the tilting of the support and adapted 
to support the wheels of a vehicle, means for 
simultaneously and independently resisting move 
ment of the members in one direction, means for 
simultaneously and independently resisting 
movement of the members in the other direction, 
means for tilting the support in two directions. So 
that the force of gravity may act to move the 
vehicle on the members relative to the members, 
and means for independently measuring the re 
sistance to movement of the members in both 
direction.S. 

8. A brake testing apparatus for motor We 
hicles comprising a rockable platform, wheel 
supporting members thereon movable in the di 
rections of the tilting of the platform, means for 
simultaneously and individually resisting move 
ment of the members in One direction, means for 
simultaneously and individually resisting move 
ment of the members in the other direction, 
means for tilting the platform in tWO directions 
so that the force of gravity may act to move the 
vehicle on the members relative to the mem 

3. 
bers, and means for individually measuring the 
resistance to movement of the members in both 
directions, 

9. A brake testing apparatus for motor Vehicles 
comprising a rockable platform, Wheel Support 
ing members movable on the platform in the 
directions of the tilting of the platform, means 
for simultaneously and independently resisting 
movement of the members in one direction, 
means for simultaneously and independently re 
Sisting movement of the members in the other 
direction, means for rocking the platform so that 
the force of gravity may act to move the vehicle 
on the wheel supporting members relative to 
the members, rileans for indicating the inclina 
tion of the platform, and means for independ 
ently measuring the resistance to movement of 
the members in both directions. 

10. A brake testing apparatus for motor vehi 
cles comprising a rockable platform, wheel sup 
porting members movable on the platform in 
the directions of the tilting of the platform, means 
for Simultaneously and independently resisting 
movement of the members in one direction, means 
for simultaneously and independently resisting 
movement of the members in the other direction, 
means for rocking the platform so that the force 
Of gravity may act to move the vehicle on the 
Wheel supporting members relative to the wheel 
supporting members, means for cushioning the 
rocking movement of the platform, means for in 
dicating the inclination of the platform, and 
means for independently measuring the resist 
ance to movement of the members in both di 
rections. V 

11. A brake testing apparatus for motor vehi 
cles comprising a tiltable support, a longitudinally 
shiftable member thereon movable in the direc 
tions of the tilting of the Support, pressure means 
resisting movement of the member in one direc 
tion, pressure means resisting movement of the 
member in the other direction, means for tilting 
the Support in two directions so that the force 
of gravity may act to move the vehicle on the 

5 

20 

25 

30 

35 

40 

shiftable member relative to the shiftable mem- 45 
ber, a measuring means, and means for alter 
nately connecting the measuring means with the 
respective pressure means. 

12. A brake testing apparatus for motor vehi 
cles comprising a rockable support, a plurality 
Of carriages each novable thereon in the direc 
tions of the tilting of the Support, plural pressure 
means each resisting a carriage in one direction 
of movement, means for tilting the support so 
that the force of gravity may act to move the 
vehicle on the carriages relative to the carriages, 
and means for individually measuring the resist 
ance to movement of the carriages in both direc 
tions. 

i3. A brake testing apparatus for motor vehi 
cles comprising a Support tiltable in two direc 
tions, a carriage. On the Support movable in the 
directions of the tilting of the support, opposed 
cylinders on the Support beneath the carriage, a 
double end pistOn reciprocable in the cylinders, 
means connecting the piston to the carriage, 
means for tilting the support so that the force 
of gravity may act to move the vehicle on the 

50 

55 

60 

65 

carriage relative to the carriage, a measuring 70 
means, and means for alternately connecting the 
measuring means to the cylinders. 

14. A brake testing apparatus for motor vehi 
cles comprising a rockable Support, a plurality 
of longitudinally movable carriages on the sup- 15 
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4. 2,022,057 
port movable in the directions of the tilting of 
the support, a pair of opposed cylinders on the 
Support beneath each of the carriages, a double 
ended piston reciprocable in each pair of cylin 
ders, means connecting the respective pistons to 
the respective carriages, means for tilting the 
support so that the force of gravity may act to 

move the vehicle on the carriages relative to the 
carriages, measuring means associated with each 
pair of cylinders, and means for alternately COn 
necting the measuring means with the respective 
cylinders of each pair of cylinders. 

IEE. L. SMALLEY. 
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