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The present invention relates to novel fea-
tures of construction, resulting in functional
advantages, in appliances for testing the
brakes of vehicle-wheels.

6 One object of the invention is to provide
an apparatus of this character which will
operate with greater accuracy than will those
which have heretofore been on the market and
in use. _

A further aim is to supply a brake-tester
that can be manufactured economically and
in which the parts are very accessible, the ap-
pliance permitting the entire performance
of the brake testing operation to be com-
15 pleted in a few seconds.

Another design of the invention is to fur-
nish a machine for testing all of the brakes of
- an automobile simultaneously and indicatin

the braking effort applied to the individua
20 wheels, the indicating or recording devices
being so arranged or grouped together that
they represent the four wheels of the car,
whereby the braking action on each separate

‘wheel may be quickly determined and easily

10

26 and readily compared with that of any one or

more of the other wheels.

Such recording means allows one to detect
promptly the percentage of error in the equal-
ization of the braking force or energy applied

30 to the two front or to the two rear wheels.

The improved and novel testing machine is
so constructed that the vehicle to undergo the
brake examination or trial may be driven on

«» to it from either of opposite directions, and
85 the wheel or traction plates with which the
vehicle-wheels contact are equipped with
automatic, interlocking mechanism so that
the plates are locked against a reverse move-
ment from their central positions, which is
10 essential due to tle fact that the brakes of
the front or rear axles may be worn until
they have little holding power while the
wheels are rolling forwardly but which
possess considerable braking action when the
46 car moves rearwardly.

Thus, for example, the front plates might
have little forward movement on account of
the brakes of the front wheels thereon being
worn, so that they will not hold when the car

50 is moving forwardly, but such plates might

‘have considerable movement on the return

action due to the brakes holding well while
the car is being pulled backwardly by the re-
turn of the rear wheel plates to their normal
position, thereby presenting a false reading &6
for the front wheel brakes. '

Such detrimental result is prevented by the
plate locking means referred to.

A supplemental aim of the invention is to
supply a device of this type employing a lig-
uid-indicator, associated with cylinders and
their pistons for raising the liquid-levels in
graduated-tubes to indicate the extent or
amount of the braking efforts which the
brakes apply to the wheels when the test is
taking place, the pistons moving downward-
ly in their cylinders during the testing opera-
tion, which construction permits simplicity
in structure and greater accuracy in the indi-
cation. ,

An added purpose of the invention is to
provide a brake-tester "having graduated
tubes. -with indicating liquid therein corre-
sponding in number to the wheels undergo-
ing test, so that the levels of the liquid in the 76
various tubes will individually show the brak-
ing force applied to the wheels of the vehi-
cle, and all in association with means to as-
sure that the liquid in all tubes will be at
zero graduations before the test is started.

Moreover, this invention aims to provide
the recording or indicating means with a lig-
uid which rises in the gr,aiuated, transparent
tubes, the liquid being displaced by pistons
operating in the cylinders, the top openings
of which are as high as, or higher than, the
liquid in the tubes at their zero positions,
thereby eliminating any packing or piping
that would be necessary if the cylinder mecha-
nism were arranged below the zero level in
the recording device. o

In accordance with the principles of the
invention, means may also be provided to re-
turn the liquid automatically to the zero grad-
uations in the several indicating tubes as
the car is driven off of the machine, the ar-
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‘rangement being such that the liguid is quick-
ly restored to zero readings by the return of
the pistons which tend to produce vacua.

To the accomplishment of thése and other 100
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desirable objects, a present, preferred em-
bodiment of the invention has been produced,
and it is illustrated in the accompanying
drawings, forming a part of this specifica-
tion and to which reference should be made
in connection with the following detailed de-
scription. : )

For simplicity, like reference numerals
have been employed throughout the several
views of the drawings to designate the same
structural parts.

In these drawings:—

Figure 1 is a plan view of the brake-tester
adapted for the trial of the brakes of all four
wheels of the vehicle at the same time, one
of the cover or traction plates on which one
of the wheels is adapted to roll during the
testing operation being removed, as well as

..a portion of one of the other cover-plates to
‘show some of the underlying structure;

.« Figure 2 is an enlarged, horizontal section
through the tester with the various cover-
plates withdrawn to show the operating

. .mechanism more fully;
25

Figure 8 is a longitudinal, vertical section
on line 3—3 of Figure 2;

Figure 4 is a longitudinal, vertical section
on line 4—4 of Figure 2;

Figure 5 is a lengthwise, vertical section
on line 55 of Figure 2; .

Figure 6 is a fragmentary, vertical section
on line 6—6 of Figure 2;

Figure 7 is an enlarged, vertical cross-sec-

_tion on line 7—7 of Figure 2;

Figure 8 is a fragmentary, enlarged section
on line 8—38 of Figure 2;

Figure 9 is a central, vertical section
through the upright standard and its indicat-

_.ing mechanism;
40

Figure 10 is an enlarged, horizontal sec-
tion on line 10—10 of Figure 9;

Figure 11 is a horizontal section on an en-
larged scale on line 11—11 of Figure 9;

igure 12 is a vertical section on line 12—12

of Figure 11;

Figure 13 is an enlarged section on line
15—18 of Figure 12; and :

Figure 14 is a face view of one of the gauge

_tubes provided with two types of gradua-

tions. '

Referring to these drawings, particularly
Figure 2 thereof, it will be noted that the
appliance includes a base-plate, character-
ized as a whole 21, having a substantially-
square portion 22 on which the indicator-
standard, shown in Figure 9, is mounted, a
long cross-piece 23, and two pairs of exten-
sions 24 and 25 and 26 and 27 projecting
therefrom at right-angles thereto. . -

Two pairs of aligned, horizontal bars 28,
29, 81, and 32 are bolted or riveted at their
inner ends at 33 to the base-plate section 23
and their outer extremities are fastened to.
end-castings 34 and 35 having inclined or
sloping tops up which the vehicle-wheels are

1,892,019

adapted to roll on to the movable testing or
traction plates described below.

These lengthwise bars are also secured to-
gether by plates 100 riveted to the end por-
tions of the base-plate sections 24 and 25 and
welded at their ends to the longitudinal bars
referred to.

In like manner, other flat bars 36, 37, 38
and 39 (Fig. 2) are secured to the base-plate
section 28 parallel to the other bars 28, 29,
31 and 32, their intermediate sections being
held together by cross-bars 100, and their
ends being secured to end-castings 41 and 42
like the parts 84 and 35, the centers of the
end-members 34 and 41 and 35 and 42 being
spaced apart the distance between the corre-
sponding wheels at opposite sides of the au-
tomobile, the brakes of which are to be tested
by the apparatus.

Fitted over each of such bars, with its de-

-y .
(5]

80

85

pending flanges at the edges thereof, is a -

channel-bar 43 equipped with a plurality of
slots through its web, each accommodating
an anti-friction roller 44 traveling on such
lower frame or track-bar 28, for example.

Each such roller-cage bar 43 is connected
to the one beside it by a number of suitable
cross-bars 40, so that the elements 40 and 43
constitute four, complete cages for the anti-
friction rollers.

Each of the four pairs of such track-bars,
for example, 28 and 31, is provided with an
appropriate cover or wheel plate, such four
plates, designated 45, 46, 47 and 48, riding
on the corresponding rollers and being

- roughened on their top faces to prevent the

vehicle-wheel tires, while on them, from slip-
ping. ‘

Each such wheel-plate is connected in any
approved manner, not shown, to its anti-
friction roller cage, whereby the latter is
caused to travel one-half the distance which
the plate moves. '

Such cage moving means form no part of.

the present invention, which in this regard
is outlined sufficiently in the drawings and
described above.
. Thus as the four wheels of the vehicle are
driven up on to the appliance and its four.
lengthwise-movable plates from either: en
of the apparatus, and the brakes are applied
to the wheels, the four plates, each support-
ing its own vehicle-wheel, will tend to move
forwardly amounts proportional to the brak-
ing efforts exerted on the wheels, provided,
as described hereinafter, such movements of
the plates are resisted by means about to be
described, and which may be registered in an
easily inspected portion of the device.

In order to impose resistance or restraint
to the lengthwise travel of the plates in either

- direction of movement when the brakes are

applied to the wheels of the vehicle rolling
on them, the following specified mechanism
has been provided : i
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A full description of the structure asso-
ciated with one of the cover or traction
plates will suffice for all, as they are all prac-
tically or nearly alike.

Extended downwardly from the under-
surface of such plate are a pair of transverse-
ly and longitudinally spaced lugs or abut-
ments 77 and 78 located opposite shoulders 79
and 81, respectively, of a lever 82 fulcrumed
at 83 on the base-plate, the lever being pulled
by a spring 84 of suitable strength, attached
thereto and to a pin on the base-plate, to rock
the lever to hold its shoulders in engagement
with their correlated, plate lugs and to resist
the travel of the associated traction-plate in
either direction. _

To keep the four traction-plates, in the un-
operated condition of the apparatus, in cen-
tral or neutral or normal positions, and also
to prevent their traveling, when the brakes
are applied, an excessive distance greater
than that provided for in the apparatus, two,

stationary, double-ended stop-plates 149, 149

with upwardly-projecting abutments 151, 152
are mounted on the base-plate, these stops
151 and 152 be'ng in the path of travel of the

end portions of the four levers 82 and there--

fore limiting their extent of rocking action.

Each of the opposite end-members 41 and
42 has a cross-bar 51 hinged thereon at 52, 52,
such bar being capable of extending or pro-
jecting above the top surface of the adjacent
traction or cover plate, 47 or 48, as the case

. may be, one of such bars 51 being shown in

35

the specified, elevated posit'on in Figure 4.

Each such hinged cross-bar 51 is connected
by a link 53 (Figure 2) with one arm of a
bell-crank lever 56 fulecrumed on the bhase-

~ plate 21 at 57, the other arm of such lever

40

being joined to the middle portion of a link
58 rockingly connected at its opnosite ends

to two lock-levers 59 and 61 fulcrumed at
their centers at 62 and 63 to the base-pla'e,

. the two extremities of each such lever hav'ng

45

upwardly-extended, curved ends or lugs 64,
65 and 66, 67, respectively.

Such projection 64 is so positioned as to
adapt it to co-operate individually with

. stops 68 and 69 on, and ex‘ended downwardly

50

from, the underside of plate 45, part 65 being
similarly adapted to co-act with stops 71 and
72 on plate 46, part 66 with stops 73 and 74
on plate 47, and part 67 w'th stops 75 and 76

. on plate 48.

55

60

It should be noted from Figure 4 (hat the
links 58, 53 are of such length that when one
cross-bar 51 is raised, the other will be auto-
matically depressed, and v'ce versa. .

If the front wheels of the vehicle, the
brakes of which are to be tested, are driven
up on the plates 35 and 42. when the left-
hand, front wheel rides on to lock-bar 51,
provided the latter is in its up position, it
will be depressed, rocking bell-crank lever

5 56 counterclockwice, thereby shifting the two

3

levers 59 and 61 to rock projection or finger

64 directly opposite and to the right of stop
68, projection 65 in similar relation to stop

- 72, projection 66 in like position with respect

to stop
stop 76. ,

It will be noted that the active faces of the
plate stops are curved to conform to the cur-
vature of, and path of travel of, the co-
operating, upstanding-lever ends or lugs.

Such lock-bar 51 having been swung down
by the front wheel of the vehicle, it will stay
down, so that when the rear heel rides over
it, no useful function will be performed.

If the bar 51 of plate 42 was originally
down and the bar 51 at the opposite end of
the structure was initially up, then all four
plates were or'ginally locked against travel
to the right, and neither wheel will effect any
change in that relation as the veh'cle rolls
on to the appl ance from the right-hand end.

Thus all four plates, 45, 46, 47, and 48, are
positively locked against travel to the right,
but they may move freely to the left; that is,
in the direction in which the veh'cle and 1
wheels are rolling on the plates.

If the vehicle had been driven on to the
plates from the opposite end, then the lock-
bar 51 of member 41 would have become
operative to lock the plates against movement
to the left with freedom of travel to the right,
or. they would have been preliminarily so
locked prior to the driving of the vehicle on
to the apparatus. as the case might be.

A link 85, having a nut 80 at one side of
an apertured lug 182 upstanding from the
lever 82 and through the hole of which lug
the link extends, joins each lever 82 to an
arm 86 (Figure 9) of a corresponding ratch-
et-sector 87 rockable on a horizontal shaft
88 mounted in the hollow base 89 of an up-
right casing or hollow standard 91, the ends
of the shaft being supported in brackets
92, 92.

In order that each ratchet-sector may be
temporarily maintained in its operated or
raised position, a spring-pressed locking or
holding pawl or dog 93 co-acting with the
teeth of the ratchet-sector is mounted to rock
on a shaft 94 oscillatory in bearings 95, 95 in
the upper portions of the brackets 92, 92.

Another arm 96 of the ratchet-sector 87
(Figure 9) has the lower end of a rod 97
hinged to it at 98, the rod being pulled up-
wardly by a coiled, contractile spring 99 con-
nected to it and to a stationary eye or loop
101. :

The spring, therefore, tends to lift the rod
to rock the ratchet-sector downwardly into
its normal or unoperated position, as illus-
trated in Figure 9.

The upper part of such rod 97 is bent over
at 102 (Figure 12) with a portion 103 ex.
tended downwardly and pinned or otherwise
fastened at 104 to a plupger or piston 105

73, and project’on 67 in the path of

70

75

80

85

00.

95

100

110

115

128

R



4

~ fitting snugly in, and slidable up and down
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in, a cylindrical cavity 106 of a suitably-sup-
ported casting 107, having, of course, four
such plungers and cylindrical recesses cor-
responding to the four plates of the brake-
testing appliance, or to.the four wheels of the
vehicle on the apparatus.

The bottom of each such cavity 106 is
closed by a screw-threaded plug 108 in which
the eye or loop 101 may be conveniently
mounted.

In its central portion, casting 107 has a
liquid supply-chamber or reservoir 109 con-
nected to the four cylinders 106, grouped sym-
metrically around it, by the corresponding
conduits or passages 110, the inner walls of
such cylinders, above their pistons or plung-
ers, being slotted or omitted at 111, so that
the liquid in the reservoir may readily find
access to all of the cylinders both above and
below their plungers, each of which, in its
underside, has a cavity or recess 112 filled
with air to act as a cushion for the liquid.

The interior of the lower end of each cyl-
inder 106 is connected, through a conduit 113
and ports 114 in a supporting flange 115 on
the underside of an upright, tubular member
116, with a small chamber 117 inside the
flange which is in communication with a
larger chamber 118 above by means of a
small or restricted port 119, co-operating
with which is an apertured disc or valve 121
adapted to rest normally on cross-pins 122,
122 below the port, such valve being illustrat-
ed more in detail in Figure 13. »

When such disc or valve is resting on its
supporting rods or pins 122, the port 119 is
fully open, and when thé disc or valve is
forced up, the port is in large measure, but
not completely closed by the disc because the
central one of the several holes 120 through

* the disc is open, such single hole being mate-

45

50

(5]
(3]

(8]

rially smaller in size than the port 119.
Member 116 fits in, and is mounted in, a
cylindrical cavity in an upstanding part 123
of the main casting 107,
Each chamber 118 at its upper end connects

‘with the lower, open end of an upright, glass

indicator-tube 124 graduated in any approved
manner as at 125, the top ends of the four
tubes being normally closed by a disc 126 com-
mon to all of {hem, and provided with inden-
tations 127 fitting in the ends of the tubes and
equipped with guides 128 reaching further
down into them.

When the liquid is forced upwardly in the

several tubes during the braking action, the
disc 126 can rise to permit the ready escape
or expulsion of the air from the tubes, and it
will then fall back by gravity into its normal

- position, as shown in Figure 12.

Co

" A suitable indicating liquid, colored, if
desired, to make it more conspicuous, is intro-
duced into chamber 109, through an inlet-
pipe 200 and a connecting passage 201 in cast-

1,892,910

ing 107, the top end of the right-angle pipe
200 being normally closed by a hinged cap
or cover 202, the upper end of pipe 200 being

-on a level with the zero graduations of the

indicator-tubes 124, so that when the liquid
is poured into the appliance through pipe 200
until it begins to overflow at its upper end,
there is assurance that the supply-chamber
109 and all of the associated chambers 106,
118, and. the lower parts of tubes 124, have
been filled with liquid sufficient to cause its
surface to register with the zero graduations
on all of the tubes.

The four tubes 124 are grouped together in
the same general relation as are the four
cover or traction plates with which they are
individually operatively associated, whereby
the occupant of the tested automobile, with-
out leaving his seat in the latter, can readily
ascertain the brake adjustments of the four
wheels by the heights of the liquids in the
several tubes, as explained below.

The upright, indicating tubes 124 and the
liquid-operating mechanism described are
mounted in a hollow post or standard 91 in
any appropriate manner, the tubes being
easily visible through a round, glass enclosure
129 covered with a dome top 131.

When the indicating liquid is forced up
the graduated tubes by the means described,
it will be retained in such tubes by the op-
erating plungers 105 by reason of the action
of the locking pawls or dogs 93 on the ratchet-
sectors 87, and such liquid is not ordinarily
permitted to descend to normal or zero level
until the vehicle passes off of the plates on
which it has rested, although means are pro-
vided so that the operator may releasé the
columns of liquid by the action of his foot.

This indicating liquid release, however, is
generally accomplished automatically by the
vehicle itself by the means now to be de-
scribed.

Each plate 45 and 46 at its outer end has a.
transverse trip-bar 132 hinged thereto at its -

ends at 133, these bars and their mountings
being substantially like those of bars 51, each
such trip or release bar 132 being conneected to
its corresponding one of two levers 134, 134
(Fig. 2), fulcrumed on the base-plate at 135,
185, by a link 136. - - '

Both levers 134 are connected to a single
link 187 (Figures 2 and 9), common to both of
them, having at its other end a slotted, up-
standing arm 138, the slot of which accommo-
dates a pin 139 on.a bent pedal 141 fixed on

70
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95

100

105

110

115

120

the shaft 94 and having a foot-piece 142, -

protruding outside of the standard 91, so that
the pedal and the shaft may be rocked by the
foot or by either one of the trip-bars 132.

At its opposite ends, shaft 94 has two arms
143, 144 pinned thereto (Figure 10), the ex-
tremities of such arms being connected to
coiled, contractile springs 145, 145, the other
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130



.30

16

20,

25

30

35

43

£
<t

50

b

o

1,892,919

ends of which are secured to the brackets 92,
(Figure 9). v

These springs, through the specified con-
nected mechanism, normally keep both of the
trip-bars 132, 132 elevated and the shaft 94
in the position indicated in Figure 9.

This shaft has four outstanding or radial
pins 146, 146, (Figs. 9 and 10), each extend-
ed up through an aperture 147 in one of the
holding or locking pawls or dogs 98, and,

.when the shaft is rocked either by the foot-
‘piece 142, or by either trip-bar 132, all four

pins will engage the end walls of the pawl
slots and will simultaneously lift or rock
all four pawls or dogs away from, and thus
release, all of the ratchet-sectors, which, un-
der the action of springs 99, permits the auto-
matic restoration. or return of the four
plungers 105 to their normal, raised posi-
tions and the corresponding descent of the
liquid levels in the four, graduated indicator-
tubes to their zero graduations.

In order to protect the mechanism between
the adjacent ends of the traction-plates, a sta-
tionary cover-plate 148 of suitable shape and
size is employed in the relation indicated in
Figures 1 and 3 to 6, inclusive.

The roller cages may be prevented from
moving sidewise and also limited as to their
lengthwise travel by reason of pin and slot
connections 153, 153 between them and the
underlying track-plates on which the rollers
travel.

Also, the cover-plates may be held in place
by headed studs 154 mounted on the track-
plates and co-operating with slots 155 in the
traction plates, or any other suitable medns
may be employed for keeping the various
parts of the construction in proper position
and relation to one another.

The brake-testing appliance thus shown
and described operates practically as fol-
lows:

Assume that the vehicle, the brakes of
which are to be tested, is driven up on to the
appliance from the right, as the apparatus
is viewed in Figures I and 2, and, assume
further, that the lock-bar 51 at such end of
the appliance is up and that the other lock-
bar 51 at the opposite end of the apparatus
is down, having been left in this condition
during the previous working of the tester.

When the right-hand front wheel mo-
mentarily depresses the trip-bar 132 at the
right-hand end of the tester, all of the four
locking pawls will be momentarily raised,
put, inasmuch as at that time none of the
ratchet-sectors are in elevated or operated

. position, having been previously re-set to

co

65

normal position when the appliance was
used before, no useful result is accomplished,
and the bar 132 rises again. '
When the left-hand front wheel of the
vehicle rides over and presses down the corre-
sponding bar 51, the other or companion bar

51 which was previously in its lowered posi-
tion will be raised and the two levers 59 and
61 will be rocked to bring their ends 64, 65,
66 and 67 opposite and to the right of the
corresponding stop lugs 68, 72, 73, and 76,
thus locking all four traction-plates 45, 46, 47,
and 48 against movement to the right.
Having been thus once set in this posi-

70

tion, the levers 59 and 61 will remain there-

in, while the rear, left wheels run over the.

already-depressed bar 51 at the right-hand
end of the appliance and also during the sub-
sequent brake-testing action.

When the rear, right-hand wheel engages
and presses the elevated trip-bar 132 on the
end-casting 35 down, all of the locking-dogs
93 will again be raised, but no profitable re-
sult will accrue because all of the ratchet-
sectors are down in their normal positions.

As the vehicle thus proceeds on the ap-.
pliance, there will be one wheel on each of
the four traction-plates, and while the wheels
are rolling thereon, the chauffenr depresses
the vehicle brake-pedal and applies all four
brakes, the result being that the four trac-.
tion-plates will be moved along with the ve-
hicle-wheels distances corresponding to the
braking effects on such four wheels, such
travel of the individual plates being resisted
by the action of the four springs 84, one
spring functioning in connection with its
own particular traction-plate.

As soon as the drags on the plates have ter-
minated, the four springs 84 will automati-
cally contract and thereby effect the restora-
tion of all four plates to their neutral or
normal, central positions with the ends of
the levers 82 against their stops 151, but the
plates cannot pass such central positions be-
cause they are locked or prevented from so
doing by the lock-levers 59 and 61. ’

Thus the return of any such plate cannot
modify the return of any other plate and
cause a false reading of the indicator.

Stated somewhat differently, the appliance
tests the several braking forces while the ve-
hicle is travelling forwardly, and an incor-
rect reading on the indicator is not possible
due to conflict of one braking effort with
another. '

The backing-up braking action on the
wheels can be tested, if desired, by backing
the vehicle on to the apparatus and applying
the brakes while it is so moving.

The specified forward movements only of
the four plates will be transmitted through
their rods 85 to the four ratchet-sectors which
will be swung up amounts or distances pro-
portionate to the braking forces acting on
the wheels on the individual plates, and the
four plungers or pistons 105 will be pulled
down corresponding amounts, forcing har-
monizing or comporting quantities of liquid
up their respective indicator-tubes 124, and
the ratchet-sectors, plungers, and columns of
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liquid will be maintained in these positions
until released, as described below.

Owing to the sliding relation between the
lever lugs 182 and the rods or links 85, the
traction-plates, under the contracting action
of their springs 84, can automatically return
to their central, normal positions without
affecting the ratchet-sectors or the indicating
columns of liguid.

When the liquid passes from the chambers
106 into the chambers 118 and the glass-tubes,
it lifts the discs or valves 121, closing the
corresponding ports 119, except for the cen-
tral aperture through each valve, the result
being that the passage of the liquid into the
glass-tubes is retarded so as to give correct,
ultimate readings, and in this way the mo-
mentum of the liquid is overcome or com-
pensated for. v

The operator having noted the heights of
the liquids in the four tubes is apprised there-
by of the conditions of the four brakes on the
wheels of the vehicle, whereupon-he drives
the vehicle off of the apparatus toward the
left. '

When the front, right-hand wheel de-
presses the trip-bar 182 of the end-casting 34,
all of the ratchet-sectors are released by the
lifting of their holding-pawls, and, under
the influence of their springs 99, they all
immediately rock down to original or normal
position shown in Figure 9.

At the same time, all of the plungers 105
ascend in their chambers 106 tending to create
a vacuum beneath them, thus drawing the
liquid columns in the glass-tubes 124 quickly
back into the chambers 106, which action is
facilitated and hastened because the valves
121 will drop away from the valve-seats
around ports 119, so that passage of the
liquid through such ports is free and easy as
compared with its flow therethrough in the
opposite direction, as indicated above.

.When the left-hand, front wheel passes
over the elevated trip-bar 51 of casting 41, it
causes the shifting of the levers 59 and 61 to
lock all of the traction-plates from moving
to the left, and when such bar 51 moves
down, the other bar 51 rocks up. _

‘When the rear, right-hand wheel in pass-
ing off of the tester depresses the bar 132 of
the end plate 34, all of the holding dogs will
be raised again, but nothing will happen oth-

erwise, because all of the ratchet-sectors have

previously rocked down to their initial or
normal positions.
‘When the rear, left-hand wheel passes over
the bar 51 of the end casting 41, nothing oc-
curs because such bar is already down at that
time, having been pushed down by the front,
left-hand wheel. : . :
. From the foregoing, it will be clear how

the apparatus operates when the vehicle is.

driven over it," moving from left to right;
and equally effective and reliable results will
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be accomplished regardless of the direction
in which the vehicle is driven over the appli-

‘ance.

The indicating-tubes are graduated, as
shown, and they may also have markings
thereon, arranged on a logarithmetic scale,
so that each mark downward is 20% of the
next one above, as shown by the scale 225
(Fig. 14) whereby, regardless of the height
to which the liquid rises, the viewer can quick-
ly visualize whether the corresponding brakes
on the two sides of the car are equalized by

‘the markings on the correlated tubes, either

for the front or for the rear wheels of the
vehicle. If the percentage scale 225 is em-
ployed, as shown in Figure 14, in association
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with the regular scale 125, the viewer can ~

ascertain at a glance whether or not the'brake
pressure for the wheels are less or greater
than 20% difference. Assuming that the
gauge-tube 124, as illustrated in Figure 14,
is equally graduated at 125 with the highest
mark designated 15, which may represent
1500 pounds, the graduations of theother scale
225 on the percentage basis would be at the
approximate locations .8, 1, 1.28, 1.6, 2, 2.5,

3.14, 3.92, 4.9, 6.14, 7.68, 9.6, 12,-15.
If desired, the tubes may be graduated in
pound.pulls of the wheel on the wheel-plate.
Inasmuch as the cylinders and their pis-
tons are located in the upper portion of the
recording head of the standard, no packing
is required, and, although the pistons have
slightly loose fits in their cylinders, they will,
nevertheless, hold the liquid in its elevated

positions in the tubes. ’
. Those acquainted with and trained in this

“art will readily understand that the inven-

tion, as defined and specified in the appended
claims, is not limited or restricted to the pre-

-cise or exact mechanical details set forth and

that many minor or even major changes may
be incorporated in the structure without
deviation from the heart or essential features
of the invention and without the sacrifice of
any of its important advantages.

I claim:

1. In a vehicle-wheel brake-tester, the

combination of a movable member on which
the vehicle-wheel is adapted to roll in either
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of opposite directions, means to restrain

movement of said member in either of the

opposite directions of movement thereof, -

means too lock said member automatically
against travel from its neutral position in the
direction opposite that of the travel of the
wheel thereon while allowing freedom of
travel of the member in the direction of

‘travel of the wheel, and means actuated by

the movement of said member to indicate the

-extent of movement of said member in either -

direction caused by the application of the
vehicle-brake to the wheel. K -

2. In'a vehicle-wheel brake-tester, the com-
bination of a movably-mounted plate on
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-which the vehicle-wheel is adapted to roll

in either of opposite directions, means to re-
strain movement of said plate in either of the
opposite directions of travel thereof, means

. to lock said plate automatically against travel

from its neutral position in the direction op-
posite that of the travel of the wheel thereon
while allowing freedom of travel of the plate
in the direction of travel of the wheel, and
means actuated by the movement of said
plate to indicate the extent of movement of
the plate in either direction caused by the
application of the vehicle-brake to the wheel.

3. In a vehicle-wheel brake-tester, the com-
bination of a movably-mounted plate on
which the vehicle-wheel is adapted to roll
in either of opposite directions, means to re-
strain movement of said plate in either of the
opposite directions of travel thereof, vehicle-
wheel operated means to lock said plate auto-
matically against travel from its neutral po-
sition in the direction opposite that of the

« travel of the wheel thereon while allowing
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freedom of travel of the plate in the direction
of travel of the wheel, and means actuated
by the movement of said plate to indicate the
extent of movement of the plate in either di-
rection caused by the application of the ve-
hicle-brake to the wheel.

4. In a vehicle-wheel brake-tester, the com-
bination of a base, a plate movable on said
base and on which the vehicle-wheel is adapt-
ed to roll in either of opposite directions,
means to restrain movement of said plate in
cither of the opposite directions of travel
thereof, a movable member adapted to be
shifted by the vehicle-wheel, means operated
by said movable member to lock said plate
automatically against travel from its neutral
position in the diréction opposite that of the
travel of the wheel thereon while allowing
freedom of travel of the plate in the direction
of travel of the wheel, and means actuated

-by the movement of said plate to indicate the

extent of movement of the plate in either di-
rection caused by the application of the ve-
hicle-brake to the wheel. '

5. In a vehicle-wheel brake-tester, the com-
bination of a base, a plate movable on said
base in either of opposite directions and on

‘which the vehicle-wheel is adapted to roll in
-either of opposite directions, means to re-

strain movement of said plate in either of the,
opposite directions of travel thereof, a mov-
able member adapted to be shifted by the
vehicle-wheel, means operated by said mem-
ber, including stops on the underside of said
plate and a lever fulcrumed on said base and
having a lug co-operating with said stops, te
lock said plate automatically against travel
from its neutral position in the direction op-
posite that of the travel of the wheel thereon
while allowing freedom of travel of the plate
in the direction of travel of the wheel, and
means actuated by the movement of said plate

&

to indicate the extent of movement of the
plate in either direction caused by the appli-
cation of the vehicle-brake to the wheel.

6. In a vehicle-wheel brake-tester, the com-
bination of a base, a pair of elongated plates
mounted on said base and each capable of
moving longitudinally in either of opposite
directions and on which plates two wheels
of the vehicle are adapted to roll simultane-
ously with one wheel on each plate, means to
restrain the movements of said plates in
either direction of travel thercof, means op-
erated automatically by one of said wheels to
lock both of said plates against travel from
their neutral positions in the direction op-
posite that of the travel of the wheels while
allowing freedom of travel of the plates in
the direction of the wheel travel, and means
actuated by the movements of said plates to
indicate individually the extent of movements
of said plates in either direction caused by
the application of the vehicle-brakes to the
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wheels while the latter are on said plates. -

. 7. In a vehicle-wheel brake-tester, the com-
bination of a base, a pair of elongated aligned
plates mounted on said base each capable of
moving longitudinally in either of opposite

directions and on which plates two wheels of-

the vehicle are adapted to roll simultaneous-
ly with one wheel on each plate, means to
restrain the movements of said plates in
either direction of travel, movable wheel-op-
erated means near one end of one plate, mov-
able wheel-operated means near the opposite
end of the other plate, means actuated by
either of said wheel-operated means to lock
both of said plates against travel from their
neutral positions in the direction opposite
that of the travel of the wheels while allow-
ing freedom of travel of the plates in the
direction of the wheel travel, and means

actuated by the movements of said plates to
indicate individually the extent of move--

ments of said plates in either direction caused
by the application of the vehicle-brakes to
the wheels while on said plates.

8. In a vehicle-wheel brake-tester, the com-
bination of a base, a pair of parallél elon-
gated plates mounted on said base each ca-
pable of moving longitudinally in either of
opposite directions and on which plates two
wheels of the vehicle are adapted to roll si-
multaneously with one wheel on each plate,
means to restrain the movements of said
plates in either direction of travel, means
operated automatically by one of said wheels
to lock both of said plates against travel
from their neutral positions in the direction
opposite that of the travel of the wheels
while allowing freedom of travel of the
plates in the direction of the wheel travel,
and means actuated by the movementsof said
plates to indicate individually the extent of
movements of said plates in either direction
caused by the application of the vehicle-
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brakes to the wheels while they are on the
plates. :

9. In a vehicle-wheel brake-tester, the com-
bination of a base, four elongated plates
mounted on said base and each capable of
moving longitudinally in either of opposite
directions and on which plates the four
wheels of a vehicle are adapted to roll simul-
taneously with one wheel on each plate,
means to restrain the movements of said
plates in either direction of travel, wheel-
operated means automatically locking all of
the said plates against travel from their neu-
tral positions in the direction opposite that
of the travel of said wheels while allowing
freedom of travel of the plates in the di-
rection of the wheel travel regardless in
which of opposite directions the vehicle is
traveling on the plates, and means actuated
by the movements of said plates to indicate
individually the extent of movements of said
plates in either direction caused by the appli-
cation of the vehicle-brakes to the wheels
while they are on the plates.

10. In a vehicle-wheel brake-tester, the
combination of a movably-mounted member
on which the vehicle-wheel is adapted to roll,
means to restrain movenient of said member

~in the direction of wheel travel thereon, an
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upright cylinder, a piston slidable in said
cylinder, an upright indicator-tube connect-
ed to said cylinder below said piston, liquid
in said tube and in said cylinder below said
piston, means actuated by the movement of
said member to force said piston down when
said member is moved by the application of
the brake to the vehicle-wheel rolling on the
member an amount corresponding to the ex-
tent of travel of said member, whereby to
elevate the liquid-level in said indicator-tube
a corresponding amount, means tending to
raise said piston to its normal position, means

" to lock said piston automatically in its final

45

lower position, and means to release said lock
to allow said piston-raising means to restore
said piston to its normal elevated position,

- thereby permitting the liquid-level in said
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tube to descend to its normal position.

11. In a vehicle-wheel brake-tester, the
combination of a movably-mounted member
on which the vehicle-wheel is adapted to roll,
means to restrain movement of said member
in the direction of wheel travel thereon, an
upright cylinder, a piston slidable in said
cylinder, an upright indicator-tube connect-
ed to said cylinder below said piston, liquid
in said tube and in said cylinder below said
piston, means actuated by the movement of
said member to force said piston down when
said member is moved by the application of
the brake to the vehicle-wheel rolling en the
member an amount corresponding to the ex-
tent of travel of said member, whereby to
elevate the liquid-level in said indicator-tube
a corresponding amount, means tending to

1,892,019

raise said piston to its normal position, means
to lock said piston automatically in its final
lower position, and means to release said lock
to allow said piston-raising means to restore
said piston to its normal elevated position,
thereby permitting the liquid-level in said
tube to descend to its normal position, said
piston having an air-cushion chamber in-its
underside in communieation with said liquid.

12. In a vehicle-wheel brake-tester, the
combination of a movably-mounted member
on which the vehicle-wheel is adapted to roll,
means to restrain movement of said member
in the direction of wheel travel thereon, an
upright cylinder, a piston slidable in said
cylinder, an upright indicator-tube connect-
ed to said cylinder below said piston, liquid
in said tube and in said cylinder below said
piston, means actuated by the movement of
said member to force said piston down when
said member is moved by the application of
the brake to the vehicle-wheel rolling on the
member an amount corresponding to the ex-
tent of travel of said member, whereby to éle-
vate the liquid-level in said indicator-tube
a corresponding amount, means tending to
raise said piston to its normal position, means
to lock said piston automatically in its final
lower position, means to release said lock to
allow said piston-raising means to restore
said piston to its normal elevated position,
thereby permitting the liquid-level in said
tube to descend to its normal position, and
an upright liquid-supply chamber in com-
munication with said cylinder below said
piston in the normal unoperated position of
the latter. ‘

13. In a vehicle-wheel brake-tester, the
combination of a movably-mounted member
on which the vehicle-wheel is adapted to roll,
means to restrain movement of said member
in the direction of wheel travel thereon, an
upright cylinder, a piston slidable in said
cylinder, an upright indicator-tube connected
to said cylinder below said piston, liquid in
said tube and in said cylinder below said pis-
ton, means actuated by the movement of said
member to force said piston down when said
member is moved by the application of the
brake to the vehicle-wheel rolling on the
member an amount corresponding to the ex-
tent of travel of said member, whereby to ele-
vate the liquid-travel in said indicator-tube a
corresponding amount, means tending to
raise said piston to its normal position, means
to lock said piston automatically in its final
lower position, means to release said lock to
allow said piston-raising means to restore
said piston to its normal elevated position,
thereby permitting the liquid-level ir said
tube to descend to 1ts normal position, and an

upright liquid-supply chamber in communi--

70

80

85

90

95

100

105

110

115

120

cation with said cylinder above said piston

in the normal unoperated position of the™ -

latter,



10

15

20

25

890

35

1,862,019

14, In a vehicle-wheel brake-tester, the
combination of a movably-mounted member
on which the vehicle-wheel is adapted to roll,
means to restrain movement of said member
in the direction of wheel travel thereon, an
upright cylinder, a piston slidable in said
cylinder, an upright graduated indicator-
tube connected to said cylinder below said
piston, liquid in said tube and in said cylin-
der below said piston, means actuated by the
movement of said member to force said pis-
ton down when said member is moved by the
application of the brake to the vehicle-wheel
rolling on the member an amount correspond-
ing to the extent of travel of said member,
whereby to elevate the liquid-level in said in-
dicator-tube a corresponding amount, means
tending to raise said piston to its normal po-

‘sition, means to lock said piston automati-

cally in its final lower position, means to re-
lease said lock to allow said piston-raising
means to restore said piston to its normal ele-
vated position, thereby permitting the liquid-
level in said tube to descend to its normal po-
sition, and an upright liquid-supply cham-
ber in communication with said cylinder and
equipped with an overflow on a level with the
zero graduation of said indicator-tube.

15. In a vehicle-wheel brake-tester, the
combination of a movably-mounted member
on which the vehicle-wheel is adapted to roll,
means to restrain movement of said member
in the direction of wheel travel thereon, an
upright cylinder, a piston slidable in said
cylinder, an upright indicator-tube connected
to said cylinder below said piston, liquid in
said tube and in said cylinder below said pis-
ton, means actuated by the movement of said
member and having a sliding connection with
sald piston to force said piston down when
said member is moved by the application of
the brake to the vehicle-wheel rolling on the
member an amount corresponding to the ex-
tent of travel of said member, whereby to ele-
vate the liquid-level in said indicator-tube a
corresponding amount, means tending to
raise said piston to its normal position, means

~ to lock said piston automatically in its final
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lower position, and means to release said lock
to allow said piston-raising means to restore
said piston to its normal elevated position,
thereby permitting the liquid-level in said
tube to (ﬁescend to its normal position, said
piston-forcing means by reason of said slid-
ing connection permitting said member to
return to its normal unoperated position
while allowing said lock to hold said piston
in its operated position.

16. In a vehicle-wheel brake-tester, the
combination of a movably-mounted member
on which the vehicle-wheel is adapted to roll,
means to restrain movement of said member
in the direction of wheel travel thereon, an
upright cylinder, a piston slidable in said
cylinder, an upright indicator-tube connect-
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ed to said cylinder below said piston through
a restricted port, liquid in said tube and in
said cylinder below said piston, means actu-
ated by the movement of said member to force
said piston down when said member is moved
by the application of the brake to the vehicle-
wheel rolling on the member an amount cor-
responding to the extent of travel of said
member, whereby to elevate the liquid-level
in said indicator-tube a corresponding
amount, means tending to raise said piston
to its normal position, means to lock said pis-
ton automatically in its final lower position,
means to release said lock to allow said pis-
ton-raising means to restore said piston to
its normal elevated position, thereby permit-
ting the liquid-level in said tube to descend to
its normal position, and a valve co-operating
with said port and actuated by said liquid to
reduce the passage through said port during
the descent of said piston and to Increase the
passage through said port upon ascent of the
piston. '

17. In a vehicle-wheel brake-tester, the
combination of a plurality of movably-
mounted members on which the vehicle-
wheels are adapted to roll, means to restrain
movement of said members in the direction of
wheel travel thereon, a gauge for each of said
members, and means operatively connecting
said members with their corresponding
gauges, whereby when the brakes of a vehicle
whose wheels are rolling over said members
are applied to said wheels said gauges will
indicate the respective amounts of such brak-
ing actions, said gauges being graduated so
that each graduation is the same definite per-
centage of the next higher graduation.

In witness whereof I have hereunto set my
hand. :

IRA A. WEAVER.
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