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Filed Nov. 6, 1957, Ser. No. 694,753
27 Claims. (Cl. 73—122)

This invention relates, in general, to a brake tester, and
has particular relation to an improved brake tester for
testing the brakes of vehicle wheels.

More particularly, the invention relates to a brake
tester embodying improvements in brake testers, in gen-
eral, of the type disclosed and claimed in Ira A. Weaver,
Patent No. 1,892,919, patented January 3, 1933.

Tn the brake tester of the aforementioned patent, there
are a plurality of movable members onto which the vehi-
cle wheels are adapted to move; also a gauge for each
of such members and operative connections between the
movable members and their respective gauges, so that
when the brakes are applied, the amount of brake effort
for each wheel is registered on the gauge for such wheel,
by the amount of movement of the movable member for
that wheel and the resulting action of the operative con-
nection between the movable member and its gauge.

Prior to the present invention, the vehicle was driven
onto the brake tester, and the readings for the respec-
tive wheels were indicated by dials, liquid in tubes, or
by other method, to give, for each wheel, the total
pounds of braking energy used to make the stop.

it was then necessary for the attendant to punch a
record card to show the reading for each wheel, then add
the number of pounds for the respective wheels, either
mentally, or on paper, to ascertain the total braking ef-
fort, and, with the known weight of the vehicle, the per-
centage of the braking effort in relation to the weight
of the vehicle could be figured or estimated.

Regquirements have been set up that the vehicle brakes
must be equalized within a certain percent in relation of
one rear wheel to the other rear wheel, as well as the
front wheels in relation to one another. The two rear
wheels must also be within a certain percentage of the
total braking effort on the two front wheels.

Public inspection requires an attendant to punch a
card showing the reading for each brake and then, ac-
cording to prior practice, it has been necessary mentally,
or on paper, to add the figures for the four readings, and
then to divide the total figure by the total weight of the
vehicle to get the percentage of braking effort. If this
is above the average required, then the vehicle is passable
and the card is then punched or marked accordingly. All
of the foregoing consumes time and has often held up
considerably a line of vehicles awaiting testing.

One of the main objects of the present invention is to
provide an improved brake tester that will overcome the
shortcomings of prior brake testers and more particu-
larly a brake tester which will permit the entire per-
formance of the brake testing operation to be completed
in less time and without calculations mentally, or on
paper, as referred to herein.

Another object is to provide a brake tester having a
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fifth indicating means, which, in the operation of indicat-

ing the brake effort for each wheel, will give a fifth read-
ing that will indicate the total sum of the brake effort
of the four brakes simultaneously with the individual in-
dications for the respective brakes,
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Another object is to provide a brake tester in which
the reading of the total brake effort of the four brakes
will be accurate and may be held for an appreciable
time.

Another object is to provide a brake tester having
recording means, such as punch means or other suitable
means, for recording not only the braking effort at each
wheel, but also, the total brake effort at all of the wheels.

Another object is to provide a fifth recording means
which will automatically add the four readings of the
brake tester and which is operable in such manner that
in a matter of a few seconds, a card, for example, may
be inserted in the recording means, a handle depressed,
or otherwise operated, and the card removed with all
five readings (i.e. individual readings for each wheel and
total reading for all wheels). This eliminates any
chance of error and any doubt on a vehicle operator’s
mind as to the competency or honesty of an attendant.

While other means are contemplated within the broader
aspects of the invention, another and more specific object
resides in the arrangement of double trees, or other means,
connected to the four rods leading to the indicators
for indicating the brake efforts individually at the respec-
tive wheels, for totaling the brake efforts at the four
wheels of the vehicle. .

Another object is to provide an improved brake tester
embodying the features set forth and which will operate
accurately and can be manufactured economically; also
such a brake tester in which the parts are accessible and
the indications clearly in view.

Although, in its broader aspects, the invention is not
limited thereto, another object is to provide an improved
brake tester with the features herein set forth and in
which the individual brake efforts at the respective wheels
and the total braking effort may be shown by the liquid
levels in graduated indicating tubes.

Another object is to provide a brake tester having a
fifth indicating means calibrated at four times the brak-
ing effort shown cn each of the four indicating scales
representing each brake of the vehicle,

Another object is to provide a brake tester in which
the fifth indicating means is grouped with the indicating
means for indicating the brake effort for each!wheel to
permit simultaneous reading of the brake effort for each
wheel as well as the total sum of the brake effort of the
brakes for the four wheels.

Another object is to provide a brake tester in which
the fifth recording means is grouped with the recording
means for recording the brake effort for each wheel to
permit simultaneous and expeditious operation of the
recording means for each wheel as well as the recording
means for the total sum of the brake effort of the brakes
for the four wheels. .

Further objects and advantages of the invention will be
apparent from the following detailed description taken in
connection with the accompanying drawings, it being un-
derstood that the invention is limited only within the
scope of the appended claims and not to the particular
embodiment selected for illustration.

In the drawings:

Figure 1 is a top plan view of a brake tester embodying
the present invention, certain of the traction plates on
which the wheels of the vehicle are adapted to roll during
the testing operation being partially broken away to show
some of the underlying structure including, more or less
diagrammatically, the lever arms and pull rods which are
actuated by the movement of the traction plates under the
braking action at the respective wheels; )

Figure 2 is a fragmentary perspective view sHowing
from the front the upper portion of the upright standard
of the tester and the indicating tubes with the glass
enclosure and dome top removed;
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Flgure 3is a fragmentary rear view of the upright
standard of the tester showing the mechanism for totaling
the four brake tester readings;

Fxgm:es 4. and .5 are parts. of a more -or: }ess diagram-
manc ~view: which, ‘when placed . with_Figure. 5 below

. F1gure4 and. with the line-A—A: of Figure 4 on the line

B—B of Figure 5, form a complete diagrammatic front

view, showing the- upper indicating head, the- recording

‘mechanism beneath the indicating head and the actuating

connections: for-actuating the five indicating and recording
mechanisms: from - the -rods. which, in turn, are actuated
by the movement of the . tractlon plates. for the vehicle
wheels; :

-Figures: 6 and.7 are parts of aside elevation view which,
when placed with: Figure.7 ‘below Figure. 6 and with the
line-G—C of Figure. 6 on the line D—D of Figure 7, form
a. side elevational -view of the upper indicating head,
recording mechanism and actuating connections shown in
Figures 4-and 5;

Figure 8 is a more -or less dzagrammatzc top plan view
of the mdxcatmg head;

Figure 9 is a Vertwal section through the- indicating
head - taken substantially on the line 9—9 of Figure 8,
and with the-glass enclosure and dome top in place;

Figure 10 is a diagrammatic view showing the -operative
connection between one- of the lever arms. operated by
one: of  the - traction plates and its indicating means; and

Figure 11 is a view showing one of the cards for use
with the brake tester of the present application and on
which the brake-effort for each wheel and the total sum
of ‘the. brake effort for the four brakes are recorded.

- Referring now: to-the drawings, the four traction plates

“. 1,2, 3 and 4, onto which the four wheels of a vehicle

are adapted-to roll, are movable-endwise in response to

the- application of the brakes for the respective vehicle

10

hollow base or lower portion of the indicator pedestal
or standard 11.

Any movement imparted to any one of the rods 17 by
its movable traction plate 1, 2, 3 or 4, by application of
tie brakes of the respective vehlcle wheels, will cause the
sector 24 connected to.that rod 17 to pivot around the
shaft 25. Fach sector 24°has- peripheral teeth 27 (shown
on one of the sectors;in Figure: 7) with which a related
pawl 28 (one for each sector) engages, to retain the
sector-in- the: maximum- position to- which-it is - moved by
the movemsent of“thie:related member 1, 2, 3.or-4.. The
pawls 28 are mounted to rock on-a shaft 29 and this shaft

- may have pins:or: the: like: (not shown) which, when the
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wheels: (not shown) and correspond, in general, with the -

‘movable plates shown and more fully described in Ira A.
Weaver Patent No. 1,892,919, patented January 3, 1933.

Suffice it, for the purpose of the present description,
to state.that the plates or members 1, 2, 3 and 4 may ride
on antifriction rellers 5 and that their top surfaces may

- be roughened to prevent the vehicle-wheel tires, while on

them, from slipping.

Extending downwardly from the under side of each
member:-1, 2, 3 and 4 are; for example, a pair of Tugs-or
abutm_ents_j and 7 Which, cooperate with- shoulders of ‘a

- . lever -8, there being .one such lever for each member 1,

2, 3and 4. Each: lever is-pivoted at 9 on the base plate

-"which has a portion 10 on which: the-indicator pedestal

or:standard 11, shown in Figures 2 and: 3, is mounted,
transverse portion 12, and- extensions 13 and. 14'and 15
and 16 projecting at. right anglesthereto. -

As previgusly stated each plate I, 2, 3 and 4. has lever
8.and each:lever 8 actuates.a pull rod 17 in-response to
movement.responsive.to the. application of the brakes-of
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the vehicle with the vehicle wheels on the respective plates.

Each lever 8 is- pulled- in_thé opposite.direction. about its
pivot-'9: by one. or more- coiled sprmgs one spring: 18

“being:shown. in Figure 1 and two sprmgs 19 and 20 being

shown more or less didggrammatically in Flgure 10 for
this purpose.

In the arrangement-shown in Figure 10 the lever 8 is
illustrative of all four levers, one for each member 1, 2,
3-and 4. Its pivot shown:at 9 and the lugs or abutments
on the-adjacent member- (i.e: 1; 2, 3 or 4) are.shown at
6:and: 7. In Figure-10 ithe pull rod 17 extends at one

“end::through: an: opening in. a flange. 2% on lever 8 and

has nuts 22.:screwed-thereon and abutting, without clear-
ance;-the-flange 21. The opposite end of each rod 17 is
pivotally: connected: at-23to a.sector 24 :rockable on a
horizontal shaft 25;. - The connection between each rod 17
and-its. sector 24: may :be adjustable .at 26. The four

. sectors:24.(i.e. one:for each member 1, 2,3 and 4) are

shown:in: Figure 5.  These sectors and the related mecha-
nism, to be. presently,dgsc,nbed 5. are-honsed within- the

60

shaft is rocked by a foot piece, or trip bar, or in any other
suitable manner, will release the pawls 28 from engage-
ment with the sector teeth 27, for example, as more fully
disclosed in the Ira A. Weaver patent previously identified
herein.

Another portion. of each sector 24 (Figure 7). has the
lower end of a rod 30 (one such'rod for each sector 24)
pivoted to it at 31, Each rod 39 and rod 39’ for piston 47
are- urged  or moved upwardly by a coiled expansible
spring 32, one disposed within each of the cylindrical
cavities 40 and 42, to be presently described, and acting
endwise between. the related pistons. 39 and 47 and the
screw-threaded cap member 41 screwed into the lower
ends of- the cylinders 40 and 42. Each spring 32, there-
fore, tends-to lift its rod 30 or 3%’ to rock-the related
sector 24 counterclockwise - about the shaft 23 into its
normal or inoperated position, as.illustrated in Figure 7.

The upper end of each rod 3¢ has a bent-over-part 36
(Figures 4, 6 and 9) with a portion 37 extending down-
wardly and pinned or otherwise fastened at 38 to a
plunger or. piston 39, Each pisten 39 fits snugly. and is
slidable up and- down in-a cylindrical cavity 48-in the
indicating. head casting -35. There- are, of course, four
such pistons and cylindrical :cavities, one -for each of the
traction plates: or members 1, 2, 3.and 4.of the brake
tester. The lower end of:each. cavity 40-is closed by a
screw-threaded cap member 41.

_The casting 35 has a fifth cylinder or cylindrical cavity
42 grouped with the four- cylinders 48--and -forming part
of the particular totalizing indicator selected. for. ilius-
tration, it being understood ithat ‘other forms of individual
and totalizing indicators, such as.dials, or the like, are
contemplated within the-broader aspects of the present
invention;

An its central portion, casting. 35 has: a:liquid_ supply
chamber or reservoir-43 -conngeted to the-four cylinders
49.and to the fifth: cylinder 42, grouped. symmetrically
around 1it, by conduits: or passages 44, one of which leads
to each of the cylinders: 48. and: a. further. conduit or
passage 45. leading .to the. cylinder.42: The-inner walls
of the cylinders 40 and 42, above.their respective. pistons,
are slotted or- omitted: at 46, so.that.the liquid in the
reservoir 43. may readily: find access:te all of the.cylinders
both above. and below the pistons. therein.. Each- piston
32 and the. fifth piston 47-which is slidable: in: the cyl-
inder 42, in its lower end or.underside; has a: cavity or
recess filled with air to-act as-a.cushion for the: liquid.
The cavities in the postons-39.are:indicated at 48: and the
cavity in the piston 47 is indicated at -49.

The -interior of ‘the lower: end: of each:cylinder- 48 is
connected through-a conduit or passage: 59-and ports 51
in a-supporting flange -52: on: the lower end.or underside
of an upright tubular-member-583; with.:a small: chamber
54 inside the -flange, Each. of these chambers. 54 is in

. communicatiomwith a larger chamber 55 above, by means

75

of ‘a small or restricted port 56, cooperating with which
is an- apertured . disc: or valve:57. Each' valve.disc 57
is -adapted :to rest normally-on: cross-pins. 58 below: fhe
port- 56, one:of such valves being:shown -in Figure 9.
When the valve discs.57 are resting: on their supporting
rods or pins 58; the ports-56 are:fully: open; and when
the valve discs are forced up; as.will presently:appear; the
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ports 56 are in large measure, but not completely closed
by the discs because the central one of the several holes
or apertures 59 through the discs are open, such single
holes being materially smaller in size than the ports 56.

Members 53, one defining each chamber 55, are
mounted in e¢ylindrical cavities in upstanding portions 61
(Figure 4) of the main casting 35. In the illustrated em-
bodiment of the invention the ports 56 are formed in the
lower ends of these members 53.

Each chamber 55 connects or opens into the lower open
end of an upright glass, plastic, or other suitable trans-
parent indicator tube 62. Each tube 62 carries, by means
of suitable brackets 63, a pair of upright indicator strips
64 and 65. The strip 64 carries a scale 66 graduated in
any approved manner, as in number of pounds. The
height of the liquid in each tube 62 determines the num-
ber of pounds braking effort which has been applied to
the related member 1, 2, 3 or 4. The number of pounds
are indicated by the graduated and numbered markings
on the scale 66.

The strip 65 on the opposite side of the tube 62 car-
ries a scale 68 with each marking 20% less than the
line above and is used for quickly determining the per-
centage of braking between any of the brakes.

The interior of the lower end of the fifth cylinder 42
is connected, through a conduit or passage 72 and ports

10
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73 in a supporting flange 52’ on the lower end or under- -

side of a fifth upright tubular member 74 with a small
chamber 735 inside the flange. The chamber 75 is in
communication with a large chamber 76 above, by means
of a small port 78. The chamber 76 is defined by the
tubular member 74 which connects or opens into the
lower end of a fifth upright glass, plastic, or other suit-
able transparent indicator tube 82.

The tube 82 carries, by means of brackets 83, a pair
of upright indicator strips 84 and 85. Each strip 84
and 85 is shown as carrying a scale 86 graduated in any
approved manner, as in number of pounds, The scales
86 are calibrated to read, for example, in pounds, four
times the amount indicated on the other four scales 66,
which are directly related to each of the four traction
plates 1, 2, 3 and 4 and in the same positions as these
plates. There is no inertia valve for the tube 82, such
as exemplified by the inertia valves 57 for the tubes 62.

Upon downward movement of the piston 47 in the
cylinder 42 the liquid is forced up into the tube 82 and
gives in this tube a reading which will be the total sum
of the four brakes, when taken through means for totaling
the brake efforts at the four brakes, as will be presently
described. Screw-threaded plugs 88 are screwed into the
casting 35 beneath the lower ends of the tubular mem-
bers 53 and 74. Cap nuts 89 are screwed onto and clamp
packing or sealing rings 90 against the upper ends of
the upstanding portions 61 of the casting 35.

In order to move the piston 47 downwardly in the fifth
cylinder 42 amounts to give, by the level of the liquid
in the fifth tube 82 the total sum of the braking effort
of the four brakes of the wvehicle, totaling means is em-
ployed for actuating the piston 47. While other forms
of totaling means, such, for example, as pulleys and cables
may be employed within the broader aspects of the pres-
ent invention, a double tree totaling mechanism has been
selected for illustration.

Referring particularly to Figures 3, 5 and 7, each pull
rod 30 has a bracket 90 secured between the parts of
the lower end of the rod by a nut 91. Each bracket S0
has a ball 92 at the outer end thereof and links, one for
each of the four brackets 90, have sockets in which the
balls 99 engage, to form ball joint connections between
each bracket 99 and its link 93. The links 93 of one
pair of such links each is pivotally connecied at its oppo-
site end to crosspiece 94 at 95 to form a single tree.
Each of the other two links 93 is pivotally connected at
its opposite end to a crosspiece 96 at 97 to form a
second single tree,
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The single trees are connected to a crosspiece 98 by
links 99 and 100 to form a double tree. The link 99 is
pivoted at one end at 94’ to the crosspiece 94 and at
its opposite end at 98’ to the crosspiece 98. The link
109 is pivotally connected at one end at 96’ to the cross-
piece 96 and at its opposite end at 98’ to the crosspiece
98. A link 101 has arms straddling and pivoted at 102
to the crosspiece 98 intermediate its opposite ends. The
cpposite end of the link 191 has screw connection, locked
by a nut 103, with the lower end of the fifth pull rod
3%, The upper end of the pull rod 30’ has a bent-over
part 184 (Figure 9) with a portion 105 extending down-
wardly and pinned or otherwise fastened at 38’ to the
piston 47. :

The upper ends of the five tubes 62 and 82 extend
through a plate 166 and the upper ends of the tubes may
be normally closed by a disc or plate (not shown) free
to rise to permit the ready escape or expulsion of air
from the tubes when the liquid, which may be oil, or
other suitable liquid, is forced upwardly into the tubes,
as shown and described in the Ira A. Weaver patent pre-
viously identified herein.

The piston 47 has the spring pocket 49 which is also
an air chamber which cushions the column of oil forced
into the tube 82 similar to the action of the air chambers
for the other pistons. Without these air chambers one
or two drops of oil might leave the column of oil in the
tube and be forced out of the upper end of the tube.
The piston 47 and the other pistons have very close fits
in the cylinders 42 and 48 which allow practically no
slippage of the oil while the piston is traveling down the
cylinder and will hold the reading for a period of half
an hour without any appreciable drop.

The indicating liquid, colored, if desired, to make it
more conspicuous, is introduced into the chamber 43,
for example, through an inlet pipe and connecting pas-
sage in casting 35 to the top of a right-angle pipe as
more fully disclosed in the aforementioned Ira A. Weaver
patent, so that when the liquid is introduced, there is
assurance that the supply chamber 43 and all of the as-
sociated chambers and the lower parts of tubes 62 and
82, have been filled with liquid sufficient to cause its
surface to register with the zero graduations for all of
the tubes.

The four tubes 62 are preferably grouped together in
the sams general relation as are the four traction plates
1, 2, 3 and 4 with which they are individually opera-
tively associated, and the fifih tube is grouped with the
four tubes, so that the occupant of the tested vehicle, with-
out leaving his seat in the latter, may readily ascertain
the brake adjustments of the four wheels and the total
brake effort by the heights of the liquid in the four
tubes 42 and in the fifth tube 82.

The upright indicating tubes 62 and 82 and the liguid
operating mechanism described are mounted in a hollow
standard 188 in any appropriate manner, the tubes 62
and 82 all being visible through a glass, plastic, or other
transparent enclosure 109 covered with a top cover or
dome 1190, secured in place, for example, by an upright
post or rod 111,

When the indicating liquid is forced up the graduated
tubes by the means described, it will be retained in such
tubes by the operating plungers or pistons 39 and 47,
by reason of the action of the locking pawls 28 on the
raichet teeth 27 of the sectors 24. The liquid is not
ordinarily permitied to descend to normal or zero level
until the vehicle passes off of the traction plates 1, 2, 3
and 4 on which it has rested, although means may be
provided so that the operator may release the columns
of liquid by the action of his foot.

The indicating liquid release, however, is generally
accomplished automatically by the vehicle itself, for ex-
ample, by means (not shown) such as disclosed in the
herein identified Ira A. Weaver patent.
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" For the purpose- of recording: as-well as:indicating the
total braking effort at-all wheels:of the ‘vehicle; the pull
rod: 30’ is- conneeted’ at 112 to an extension 113, which
is: connected at 134 to-operate a‘link 115, The link 115
has: pivotal connection-at 116 (Fig: 5)-with an asm 117,
wheh is rockable on-the shaft 25: The arm 117 has ball
joint - connection-at 118 with-a-link 139 -having screwed
conmection; -locked: by a- nut- 12¢; with a- recording rod
121 o -

B e recording rod' 121-extends upwardly to a recorder,
indicated in its entirety at-122; and-is-connected by a bail
joint connection 123 to-a vertically movable bar 124.
The bar-124¢ and four other-bars ¥25; one for each of

8 -

" bars-125: and: their punches-132 vertically ‘in-amounts: in

10

the traction plates %, 2, 3 and 4, are mounted for vertical

sliding movements i a frame 126 which holds the bars
124 and- 125 in-alignment.

- Each bar-124-and 125 carries a punch head or frame -

128 having- a- slot 129 formed  between upright guides
329" for receiving a record card 136, such as shown, for
example, in Figure-11; also a punch 132 slidable gen-
erally horizontally in bores' 133 in the portions 134 of
the frame 128. A coiled expansible spring 135 sur-
rounds each punch 132 and acts endwise between a
shoulder 136 on-the frame 128 and-an abutment- 138
fixed to the punch 132. The springs 135 normally re-
tain the:punch ends 139 of the punches 132 in retracted
positions and” return the same to such positions spaced
from the outer-leg 14¢ of the frame 128; to permit dis-
position of -the: card 139 thercbetween. The bore 133
continues through the adjacent. end of the leg 3148 at
133’ so that when the punch 132 is operated, it is forced
through the card 13¢ and into the bore 133",

A hand lever 142 is pivoted to the frame 126 at 143;
The outer end of the lever 142 has a hand piece 144.
Arms 145 on the lever 142 are pivoted at 146 to a punch
plate -147.° When the bars 124 and 125 are raised to
position for cooperation of -the punch plate 247 with the
adjacent ends of ‘the punches 132 and the lever 142 is
pressed downwardly by engaging the hand piece 144, the
punch plate 147 forces the punches 132 of all of the bars
124 and 125 through the card 139 and into the bores
133", When the hand lever 142 is released, the spring
. 159 connected between the frame 128 and an arin 152
on the lever 142, returns the lever 142 to its original
position; as shown in Figure 6, allowing the springs 135
to retract the punches 132 from the punched card 138.

As shown in Figure 11, the card 138 bears the words
“REAR” and"“FRONT” at-154 and 155 with the words
“Right” and  “Left” beneath the word “REAR” at 156
and’ 157 -and- beneath the word “FRONT™ at 158 and
159 Between the “Right” and “Lefi” markings at 156
and 157 is'a column 169 of numbers with spaces 162 and
163 on opposite sides of the same in which punched
holes: opposite the respective numbers 16¢ record in
the spaces 162 the brake effort at the right rear ‘wheel
and in the spaces 183 the brake cffort -at the left rear
wheel. Similarly between the “Right” and “Left” mark-
ings 158 and 159°is a column 165 of numbers with spaces
166 -and 167 on opposite ‘sides of the same in which

punched holes opposite the respective numbers 165 record-

in- the spaces 16&-the-brake effort at-the right front
wheel and ‘in the-spaces 167 the brake effort at the left
front wheel when-.the brake tester is operated as will
be presently describad.

Between the:columns for the individual brake record-
ings are.two. columns of numbers 178 and 171 headed
by the word “TOTAL” and between the columns 179
and 171 are spaces-172 in which punched holes opposite
the numbers indicate the total brake effort at all four
wheels. : :

The card 3138-also bears places for the vehicle .owner’s
name and address.and for the .date,. seal number and

 license number and for other items: to be:checked at: 174.

For the purpose-of:individually moving. the recording
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-its‘recording bar 125

accordance: with the” movements of' the traction plates
1; 2, 3 and 4-when*the brakes at the: respective: vehicle
wheels-are- applied, one: of: the: bars: 125 is: individually

. connected 'to-eachof the plates-1; 2, 3‘and'4: -

The connections-selected for illustration are’shews’in
the: form- of ‘four individual recording- rods 178 (Fig-
ures-4 and 5). The upper end-of:each rod -178:is con-
nected, for example, by & ball and socket joint 179 with
The ‘1ower end of each rod 178
is- individually connected to -its related sector 24; for
example; by a ball and socket joint: connection 180.
Thus; movement of each traction plate 1, 2; 3 and 4
moves-its ‘related” recording bar: 125 a- corresponding or
related amount.

Ta Figure ‘10, the-spring-19-has means’ at’ 182 for-ad-
justing the tension thereof. The spring 20 preferably
has' no. initial-tension, i.e., notension -when the: related
lever 8is in-the position shown. :

The brake tester thus shown and deseribed” operates
substantially’ as follows:

Assume that the vehicle; the-brakes of which are to be
tested; is driven up onto the-tester from the right; as the
brake tester: is- viewed in:Figure 1, there will be one
vehicle- wheel on each' of ‘the four traction plates:1; 2, 3
and" 4. While:the: wheels- are ‘rolling on- the- respective
plates-1; 2/ 3°and '4; the vehicle brake pedal is depressed
and’ applies-all -four- brakes; i.e. the:brakes at the four
wheels: of  the- vehicle. As. a' result, the-four traction
plates: 1, 2, 3'and: 4 will-be'moved along with the vehicle

- wheels, each plate-1, 2; 3 and 4 being moved longitu-

dinally.a distance corresponding to the braking effort of
the brake- at’ its- particular. wheel. Such traveF of the
individual plates 1, 2; 3 and’ 4-is resisted by the-action
of-its. springs 19 -and 20; or: by the action of its single
spring; where-each lever 8 has only a single spring:
As:soon:-as‘the ‘drags-on the plates 1, Z; 3 and 4 have

terminated, the:springs 19 and 26 will automatically con-

tract ‘and ‘thereby -effect the restoration of-all four plates
to: their neutral or:normal, central positions with the-ends
of .the:levers 8§ against the-stops 182, one- of which is
indicated in-Figure-1. The plates cannot however, pass
such central positions:because: they-are preferably locked

or- prevented: from: so -doing; as ‘more fully disclosed in

the Ira A. Weaver patent previously identified herein:
_Thus- the :return:of any. such plate cannot modify- the

return-of ‘any other plate-and cause‘a false reading-of the

indicator. . : ‘

The- specified. forward ‘movements: of the-four-traction
plates 1, 2, 3.and. 4 are transmitted individually- through
the rods 17to the respective-sectors 24, which are rocked
clockwise (Figure:7) ‘about the.shaft. 25 amounts ‘or dis-
tances. proportionate-toithe braking forces ‘acting on- the
four.wheels. on the.individual plates'1, 2; 3'and 4. This
rocking: movement: of the.respective 'sectors: 24 pulls-the
four rods. 30-and: their connected ‘pistons:39: downwardly
corresponding amounts. The downward movements of
the pistons 3% in their cylinders: 49 forces conforming or
related quantities of liquid: up: their :respective “indicator
t}lbe'sv 62, and. the ratchet sectors,. pistons: and -‘columns: of
liquid -may be-retained.in: these ‘positions until- released;
by -releasing: the- holding ‘pawls :28:. -

When the liquid passes from the:chambers. or cylinders
4.0.into~ the chambers 58 and the-indicator tubes °62. it
lifts the discs or valves 57, closing-the ‘corresponding ports

59, .except, for- example; thejcentral:raperture,through :

each.valve: - The result is that the ‘passage. of: liquid into
the individual: indicator tubes' 62.is:retarded 50 -as to
give-correct; ultimate;. individual readings - for the respec-
tive brakes.: In this way, the momentum of .the Jliquid
and .plates-are overcome -or compensated for.

- Any:downward ‘movement of the four rods. 30 causes
the brackets: 90:to-lower along with the links -93: This;
in turn; lowers the-bar ‘or:icrosspiece- 94-'0f ‘thé-double
tree, as well as the crosspieces 96 and:the links 99<and
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180. This lowers the top crosspiece 98 a proportional
amount and causes the rod 3¢, to lower the piston 47
in the fifth cylinder 42 a corresponding amount. The
downward movement of the piston 47 in the cylinder 42
forces a conforming or related quantity of liquid through
the unrestricted passages 72 and 75 and into the fifth
indicator tube 82. The scale 86 associated with the
tube 82 being calibrated to read four times the amount
on the scale 66 will thus read the total amount of the
other four tubes 62, which are directly related to the
four plates 1, 2, 3 and 4.

The operator and/or attendant may thus, by merely
noting the heights of the liguids in the four tubes 62
and in the fifth tube 82, be apprised thereby of not only
the braking effort at each of the four brakes but also
the total braking effort of the four brakes.

Simultaneously, with the foregoing action for indicating
the individual and combined braking efforts, the clock-
wise rocking movement imparted to the sectors 24 by
the movement of the plates I, 2, 3 and 4 raises the rods
178, each an amount proportional to the amount of move-
ment imparted to its plate 1, 2, 3 or 4. The upward
movement of the rods 178 impart corresponding upward
movements to the recording bars 125 and their related
punches 132.

The downward movement of the rod 30" acts through
the extension 113 to rock the arm 117 clockwise a corre-
sponding amount about the shaft 25. The opposite end
of the arm 117 acts through the ball joint connection 118
to raise the rod 121 and the connected recording bar 124
and its punch 132 corresponding amounts. Then, with
the recording bars 125 and the punches 132 carried there-
by elevated in amounts corresponding or proportional to
the amounts of movements of the plates 1, 2, 3 and 4
and the recording bar 124 and its punch 132 elevated to
record the combined braking effort at the four wheels,
the hand piece 144 is depressed.

The clockwise movement of the lever 142 abont its
pivot 143, imparted by depression of the hand piece 144,
moves the punch plate 147 into cooperation with the
adjacent ends of the punches 132 and forces the opposite
ends of the punches through the card 130. "Thus, holes
are punched simultanecusly in the spaces 162, 163, 166,
167 and 172 of the card 136 to record by the related
numbers, or markings, the brake efforts at each of the
respective wheels and the total brake effort at all of the
wheels.

The backing-up braking action on the wheels can be
indicated and recorded, if desired, by backing the vehicle
onto the plates 1, 2, 3 and 4 of the brake tester and
applying the brakes while it is so moving.

As previously set forth, the markings on the scales 68
are arranged on a logarithmetic scale, so that each mark
downward is 20% of the next one above. Thus, regard-
less of the height to which the liquid rises, the viewer
can quickly visualize whether the corresponding brakes
on the two sides of the vehicle are equalized by the mark-
ings on the correlated tubes, either for the fromt or for
the rear wheels of the vehicle. Where the percentage
scale 68 is employed, as shown in Figure 9, in association
with the scale 66, the viewer can ascertain at a glance
whether or not the brake pressure for the wheels are
less or greater than 20% difference.

If desired, the tubes or scales may be graduated in
pounds pull of the wheels on the wheel-plates, stopping
distance or other related scale.

The embodiment of the invention shown in the draw-
ings is for illustrative purposes only and it is to be ex-
pressly understood that said drawings and the accompany-
ing specification are not to be construed as a definition of
the limits or scope of the invention, reference being had
to the appended claims for that purpose.

While, for example, the foregoing description refers
to four brakes, one at each of the four wheels of the
vehicle, it is to be understood that if only one, two or
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10
three wheels have brakes, the tester of the present applica-
tion would still indicate and record the braking effort at
any or a plurality of such brakes.

Y claim:

1. In a brake tester, in combination, a plurality of
members movable in response to the application of the
brakes of a vehicle, a totalizing indicator, and an opera-
tive connection between said members and said totalizing
indicator including mechanical connection with said mem-
bers which is collectively responsive to the movements of
said members and effective when the brakes are applied
to indicate at said totalizing indicator the total sum of
the brake effort at a plurality of said brakes.

2. In- a brake tester, in combination, a plurality of
members movable in response to the application of the
brakes of a vehicle, a brake effort indicator for each of
said members, first operative connections between said
members and said indicators and effective when the brakes
are applied to indicate at the respective indicators the
amount of brake effort at each brake, a totalizing indi-
cator, and a second operative connection between said
members and said totalizing indicator including mechani-
cal connection with said first operative connections which
is collectively responsive to the movements of said mem-
bers and effective when the brakes are applied to indi-
cate at said totalizing indicator the total sum of the brake
effort at a plurality of said brakes. .

3. In a brake tester, in combination, a plurality of first
members movable in response to the applicaticn of the
brakes of a vehicle, a recording member, an operative con-
nection between said first members and said recording
member, said operative connection being collectively re-
sponsive to the movements of said first members and
effective when the brakes are applied to move said re-
cording member to position for recording the total sum
of the brake effort at a plurality of said brakes, and
means for actuating said recording member when in said
position to record said total brake effort.

4. In a brake tester, in combination, a plurality of mem-
bers movable in response to the application of the brakes
of a vehicle, first brake effort recorders one for each of
said members, operative connections between said mem-
bers and said first brake effort recorders and effective
when the brakes are applied to move said recorders to
positions for recording the amounts of brake effort at
each brake, a totalizing recorder, an operative connecticn
between said members and said totalizing recorder, said
operative connection being collectively responsive to the
movements of said members and effective when the
brakes are applied to move said totalizing recorder to
position for recording the total sum of the brake effort
at a plurality of said brakes, and means for actuating said
first brake effort recorders and said totalizing recordsr
when in said positions to record the amount of brake
effort at each brake and the total sum of the brake effort
at said plurality of brakes.

5. In a brake tester, in combination, a plurality of
movable first members onto which vehicle wheels pro-
vided with brakes are adapted to move, a plurality of
members mounted for pivotal movement, first opsrative
connections between said first members and said pivoted
members for imparting pivotal movement to said pivoted
members in accordance with the amount of movement
imparted to said first members when the brakes for said
vehicle wheels are applied, a brake effort indicator for
each of said first members, second operative connections
between said pivoted members and said brake effort indi-
cators and effective when the brakes are applied to indi-
cate at the respective indicators the amount of brake
effort at each brake, a totalizing indicator, and a third
operative connection between said second operative con-
nections and said totalizing indicator, said third operative
connection, including mechanical connection with said
second operative connections, which is collectively respon-
sive to the movements of said movable first members



2,940,307

11
and! effective when the brakes are apphed to mdlcate at
said: totalizing: indicator the total sum: of thé brake effort
at ‘a plurality of said brakes.
6. In a brake tester, in combmatxon, a phirality of
movable first. members onto which vehicle wheels pro-
vided: with brakes dre- adapted to move, a plurality of

- members mounted for pivotal' movement, first operative
‘connections. between- said first members and said pivoted

menmbers for imparting pivotal: movement o said’ pivoted
members in accordance with' the' amiount of ‘movement
imparted to- said first members ‘when the brakes for said
vehicle wheels are’ applied, a' brake effort indicator for
each of said first members; second operative connections
between saidpivoted members:and said brake effort indi-
cators and effective” when the brakes are applied to indi-
cate-at the respective indicators the amount of brake effort
at: each brake; a totalizingindicator, a third operative
connection between said:second operative connections and
said-totalizing indicator, said third operative connection,
including mechanical connection with said’ second op-
erative connections which is collectively: responsive’ to

_the:movements of said movablefirst members and effective

when' the-brakes are applied to indicate at‘said-totalizing
indicator: the total sum of the brake effort at a plurality
of said brakes, a totalizing recorder, a fourth operative
connection including mechanical connection between said
third operative connection and said totalizing recorder and
effective when the brakes are  applied:to move said total-
izing recorder to position for recording the total sum of
the brake effort at'a plurality of the brakes, and means
for actuating said totalizing recorder when in said position
to record the total sum of the brake effort at said plural-
ity of brakes.

7. In a brake tester, in combmanon, a plurality of mov-
able first -miembers-onto which- vehicle wheels provided
with brakes are adapted to- move, a plurality of members
mounted for pivotal movement, first operative connections
between said first members ‘and said pivoted members

. for imparting pivotal movement to said pivoted members

in-accordance with: the ‘amount of movement imparted to
said first members when: the brakes for said vehicle wheels
are applied, a brake effort indicator for each of said first
members, second operative” connections between. said
pivoted members -and said brake effort indicators and
effective when- the brakes are applied to-indicate at the
reéspective indicators the ‘amount of brake - effort at. each
brake; a totalizing: indicator, a third operative connection
between said second: operative connections and-said total-
izing indicator; said third operative connection, including
mechanical “connection” with: said second ‘operative cont
nections ‘which' is collectively- responsive~to- the- move:
ments-of ‘said movable first members and efféctive: when
the brakes are applied to indicate at said totaliZzing indi-
cator the total sum- of ‘the brake effort at a'plurality of
said brakes, brake rec¢ordets one for each of said first

“members, a fourth operative-connection ‘including- me-

chanical - connection between said pivoted' membefs and

said brake recorders: and-effective- when-the brakes~are

apphed to ‘miove- said: recorders to positions for record-
ing the amounts of brake effort at each brake; and means
for-actuating said brake recorders to' record the’amount
of brakeeffort at each brake:
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brake a totalizing indicator, a third operanve confiée-
tion” betWeen said second operdtive cohnections and sdid
tothlizing indicator, said third operative connectxon, ini-
‘cluding mechanical connectlon with said second operative
cotinections which is coLecuvely responsive-to the move-
ments of said movable first members and effective when
the brakes are applied to indicate at said totalizing- indi-
cator the total sum of the brake effmt at a plurahty cf
said brakes, first’ brake- recoiders one for each of said
first- members, a fourth operative connection incliding
mechanical connection between said ‘pivoted membérs and
seid first. brake recorders and effective when the brakes
are applied t6 move said first recorders to positions for
recording the amounts of brake effort at each brake, a
totalizing recorder, a fifth operative connection between
said third operative connection and said totahzu:ur Te-
corder and effective when the brakes are applied to move
said totalizing recorder to position for recording the total
sum of the brake effort at a plurality of the brakes, and
miéans for actuating said first brake effort recorders and
said ‘totalizing recorder when in said positicns to record
thé amount of brake effort at each brake and the tofal sum
of' the brake effoft at a plurality of said brakes.

9. In" a ‘brake tester, in combination, a plurahty of
movable first members onto which vehicle wheels pro-
vided" with brakes are adapted to.move, a plurality of
members mounted for pivotal movement, first operative

_connections befween said first members and said pivoted

members for ifnparting pivotal movement to said pivoted
niembers in accordance with the amount of movement

imparted to said first members when the brakes for said

vehicle’ wheels are applied, a brake effort indicator for
each”of said first members, second operative connections
betweern said pivoted mem’oers and said brake effort indi-
catorsand effective when the brakes are applied to indi-

. cate-at the respective indicators the amount of brake
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8. In'abrake-tester, in combination; a plurality of mov-

able first ' mémbers onto’ which vehicle wheels provided
with brakes:are adapted to move; a plurality of members

mounted-for pivotal movement; first operative connections -

betwees - said ‘first members and said” pivoted -members
for imparting. pivotal: movement to said pivoted members
in accordance with the amount-of movement imparted to
said first members when the brakes for said vehicle wheels
are -applied; a brake effort indicator for each of said first
members, second - operative * coninections bétiween  said
piveted- membeérs and said brake effort indicators. and
effective “when-the brakes are -applied-to indicate at"the
respective ‘indicators ‘the ‘amount of ‘brake-effort at’ each

effort at each brake, a totalizing indicator, and a double-
tree’ mechamsm operatively connected between said second
operative: connections and said totalizing indicator and
effective’ when the brakes are’ apphed to indicate at ‘said
totahzmg indicator the - total sum { the brahe effort at
all ‘of said brakes.

10. In a brake testef, in combiuation, a plurahty of
movable first niembers onto which vehicle wheels. pro-
vided with brakes are adapted to move, a plurality of
membeis mounted. for pivotal movement; first operative
connections between said first members and said pivoted
miembers for imparting pivotal movément to said pivoted
menibers in accordance with the amount of movement
iniparied to said first miembers when the ‘brakes for said
vehicle wheels are applied, a brake effort. indicator for
each of said first members, second operative connections
between said pivoted members and said brake effort indi-
cators. and effective when the brakes are applied to indi-
cate at.the' respective indicators the amount of brake
effort at-each brake, a totahzmg indicator, a double-tree
miéchanism’ opératively connected between said second
operafive connéctions and said totahzmg indicator and
efféctive when the brakes are applied to indicate at said
totalizing indicator the total sum of the brake effort at
all of said brakes, a ‘totalizing recorder operatively con-

écted 'with ‘said double-tree - mechanism for movement
thereby to position for recording the total sum of the
brake effort at all of the brakes, and means for actuating
said tofalizing recorder when in' said position. to record
the total sum of the brake effort at all of said brakes.

_ 11. In a-brake fester, in combination, an indicating
head. having:a nlurahty of “cylinders grouped around it

* and in which hqu1d is adapted to be disposed, transparent

70

75

indicator tubes :in communication with' said cylinders
through restriction valves, said head having an additional
cylinder grouped with said- plurality of cylinders and.in

‘communication with an additional transparent indicator

tube, said plurality, of transparent” indicator tubes ‘each
havmg a-first scale’ for"indicating by the’ hexght of the
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liquid therein the braking effort at the brakes of a plurality
of the wheels of a vehicle, said additional transparent
indicator tube having a scale which reads a multiple of
the amount on said first scale, pistons individually re-
sponsive to the application of the brakes for a plurality
of the wheels of a vehicle and operable in said plurality
of cylinders to elevate the liquid in said plurality of indi-
cator tubes to indicate at said plurality of indicator.tubes
the amount of brake effort for each of said plurality of
wheels, and a piston collectively responsive to the appli-
cation of the brakes for a plurality of the vehicle wheels
and operable in said additional cylinder to elevate the
liquid in said additional indicator tube to indicate at said
additional indicator tube the total sum of the brake
effort at said plurality of said brakes.

12. A brake tester, according to claim 11 wherein the
additional cylinder has less restricted communication
with said additional indicator tube than do the other cyl-
inders with their indicator tubes.

13. In a brake tester, in combination, an indicating
head having a plurality of cylinders grouped about it and
in which liquid is adapted to be disposed, transparent in-
dicator tubes in communication with said . cylinders
through restriction valves, said head having an additional
cylinder grouped with said plurality of cylinders and in
communication with an additional transparent indicator
tube, said plurality of transparent indicator tubes each
having a first scale for indicating by the height of the
liquid therein the braking effort at the brakes of a plu-
rality of the whesls of a vehicle, said additional trans-
parent indicator tube having a scale which reads a mul-
tiple of the amount on said first scale, pistons individu-
ally responsive to the application of the brakes for a plu-
rality of the wheels of a vehicle and operable in said
plurality of cylinders to elevate the liquid in said plu-
rality of indicator tubes to indicate at said plurality of
indicator tubes the amount of brake effort for each of
said plurality of wheels, and a piston collectively respon-
sive to the application of the brakes for a plurality of the
vehicle wheels and operable in said additicnal cylinder o
elevate the liquid in said additional indicator tube to indi-
cate at said additional indicator tube the total sum of the
brake effort at said plurality of said brakes, the piston
collectively responsive to the brakes for a plurality of the
vehicle wheels being actuated by an -operative connection
which includes a double-tree mechanism.

14. In a brake tester, in combination, an indicating
head having a plurality of cylinders grouped around it
and in which liquid is adapted to be disposed, transparent
indicator tubes in communication with said cylinders
through restriction valves, said head having an additional
cylinder grouped with said plurality of cylinders and in
communication with an additional transparent indicator
tube, said plurality of transparent indicator tubes each
having a first scale for indicating by the height of the
lquid therein the braking effort at the brakes of a plu-
rality of the wheels of a vehicle, said additional trans-
parent indicator tube having a scale which reads a mul-
tiple of the amount on said first scale, pistons individually
responsive to the application of the brakes for a plurality
of the wheels of a vehicle and operable in said plurality
of cylinders to elevate the liquid in said plurality of in-
dicator tubes to indicate at said plurality of indicator
tubes the amount of brake effort for each wheel, a piston
collectively responsive to the application of the brakes for
a plurality of the vehicle wheels and operable in said
additional cylinder to elevate the liquid in said additional
indicator tube to indicate at said additional indicator tube
the total sum of the brake effort at a plurality of said
brakes, a plurality of vertically movable recorder mem-
bers individually operable by the application of the brakes
for said plurality of the wheels of the vehicle for record-
ing the amount of brake effort at each brake, and an
additional vertically movable recorder member collec-
tively responsive to the application of the brakes of a
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plurality of the vehicle wheels for recording the total sum
of the brake effort at said plurality of said brakes.

15. A brake tester according to claim 14 wherein the
plurality of vertically movable recorder members and the
additional recorder member each carries a recording
punch which punches are adapted to be forced through a
card to record the amount of brake effort at each wheel
and the total sum of the brake effort at a plurality of the
wheels.

16. In 2 brake tester, in combination, an indicating
head having four cylinders grouped around it and in
which liquid is adapted to be disposed, four transparent
indicator tubes in communication with said cylinders
through restriction valves, said head having a fifth cyl-
inder grouped with said four cylinders and in communi-
cation with a fifth transparent indicator tube, said four
transparent indicator tubes each having a first scale for
indicating by the height of the liquid therein the braking
effort at the brakes of the four wheels of a vehicle, said
fifth transparent indicator tube having a scale which
reads four times the amount on said first scale, pistons
individually responsive to the application of the brakes
for the four wheels of a vehicle and operable in said four
cylinders to elevate the liquid in said four indicator tubes
to indicate at said four indicator tubes the amount of
brake effort for each wheel, a piston collectively respon-
sive to the application of the brakes for ail of the vehicle
wheels and operable in said fifth cylinder to elevate the
liguid in said fifth indicator tube to indicate at said fifth
indicator tube the total sum of the brake effort at all of
said brakes, four vertically movable recorder members
individually movable to recording positions by the appli-
cation of the brakes for the four wheels of the vehicle,
a fifth vertically movable recorder member movable to
recording position collectively by the application of all
of the brakes, a punch carried by each of said recorder
members, a card holder for holding a card in proximity
to said punches, and manually operable means for forc-
ing said punches through a card in said holder simulta-
neously to record the amount of brake effort at each
brazke and the total sum of the brake effort at all of said
brakes.

17. A brake tester according to claim 16 wherein the
manually operable means for forcing the punches through
a card comprises a lever pivoted to a frame which holds
the recorders in alignment and a punch plate pivoted to
said lever and cooperable with said punches upon actua-
tion of said lever.

18. In a brake tester, in combination, four vertically
movable recorder members individually movable to re-
cording positions by the application of the brakes for the
four wheels of a vehicle, a fifth vertically movable re-
corder member movable to recording position collectively
by the application of all of the brakes, a punch carried
by each of said recorder members, a card holder for hold-
ing a card in proximity to said punches, and manually
operable means for forcing said punches through a card
in said holder simultaneously to record the amount of
brake effort at each brake and the total sum of the brake
effort at all of said brakes.

19. A brake tester according to claim 18 wherein the
maznually operable means for forcing the punches through
a card comprises a lever pivoted to a frame which holds
the recorders in alignment and a punch plate pivoted to
said lever and cooperable with said punches upon actu-
ation of said lever.

20. In a brake tester, in combination, a plurality of
first members movable in response to the application of -
the brakes of a vehicle, a plurality of recording members
one connected to each of said first members for movement
by the movement of said first members to positions for
recording the amount of brake effort at each brake, an
additional recording member, and an operative connection
between said first members and said additional recording
member, said operative connection including mechanical
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connéctivn with' said first membeérs which’ is colléctively
responsive to the movements of said first members and
effective when the brakes ate apphed to move said addi-
tional recording member fo position for recording the
total sum of thé brake effort at a plurality of said brakes.

21, I a brake tester, in ¢ombination, a plurality of first
meémbers movable in response to the app]xcatlon of the

- brakes of a vehicle, a plurality of recording members

one connected to each of said first members for movement
by the movement of said first miémbers to positions for

" recording the amount of brake éffort at each wheel, and

an additional recording member ¢onnécted for actuation
collectively’ by the movement of said first members to
position for recording the total sumi of ‘the brake effort
at a plurality of said brakes, said recording members com-
pnsmg vertically slidable bars grouped together and each
carrying a punch which is adapted to be projected through
a'card by the actuation of actuating means therefor.

22. In a brake tester, in combination, a plurality of first
members movable in response to the application of the
brakes of a. vehicle, a plurality. of recordirig mémbers
one connected to each of said first members for move-
ment by the movemerit of said first membérs to positions
for recording the amount of brake effort at each brake,
and an additional recording member c¢onnected for actu-

- ation collectively by the movement of said first members

to position for recording the total sum of the brake effort
at a plurality of said brakes, said recording members com-
prising vertically slidable bars grouped together and carry-
ing recording portions for making a record of the brake
effort at each brake and the total sum of the brake effort
at.a-plurality of said brakes:

-23. In a brake tester, in combination, a plurality of
first members movable in response to the application: of
the brakes of ‘a vehicle, a rectilinearly movable recording

" bar, recording means-on said bar, a mechanical connec-

tion betweeri said first members and said recording bar
which is collectively responsive to the movements of said
first members and effective when the brakes are applied
to move said recording bar to position said recording

_.means to correspond with the brake effort at-a’ plurality
of said brakes, and means for actuating said recording
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means when in said position.to record: the total sum of -

the brake effort at said plurality of brakes.
24. In a brake tester, in combination, a plurality of

45

first membera movabIe i s ,e to the' apphcaﬂon of
ths brakes of a vehicle; a pliralify of réctilineaily mov-
able recording bars one connécted mechanically to each
of said first mémbers for movement therewith, recording
means on said bars for movements by the movements
of said. recording bars to positions corresponding with
the braking efforts at- the m‘espectlve brakes, and means for
actuating said recording’ means’ wheén in said positions
to record the amotint of brake éffort at each brake.

25. In a brake téster, in combination, & plurality. of
first members movable in’ fesponsé 1o’ the application of
the brakes of a Veh1cle, an indicator head havmg a cylinder
in which 11qu1d is addpted to be disposed, a fransparent
mdxcator tube in communication with said cylmder and a
plStOH collectively responsive:to the moveérients of all of

zid first members and operable in said cylindes 1o’ elevate
the liquid in said indicdtor tube in amount to indicate the
sum of the brake effort af all-of said brakes. -

26. In apparatus of the c¢haracter descnbed ifi- ¢com-
bination, a plurality of first membérs: movable in Te-
sponse to the apphcatlon of the brakes of a vehicle, means
individually responswe to the movements: of -said mem-
bers for making a permanent record-of the brake effort
at each brake, and means collectively :responsive to the

5 movements of said meémbeérs . for makihg a - permanent

record of the total sum of tiie brake effort at a plurality
of said brakes.

27. In a brake tester; in combman'on, a p‘lurahty of
members movable in response to.the braKes of a vehicle,
brake effort indicators respomsive.to the movements of
said first members for indicating the brake effort at each
brake, a totalizing indicator collectively responsive to the
movements of said meéembers for indicating the total sum
of the brake effort at a plurality of said brakes, and means
for making a ‘permanent record: of the brake effort at

each brake arnd permanerit record:of the total surn of the

brake effort at a plurality of said brakes.
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