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(iii) In vacuum systems stopping the 
engine will serve as the required 
means, the system remaining evacu-
ated as indicated by the vacuum gauge. 

[33 FR 19735, Dec. 25, 1968, as amended at 53 
FR 49400, Dec. 7, 1988]

§ 393.51 Warning devices and gauges. 
(a) General. In the manner and to the 

extent specified in paragraphs (b), (c), 
(d), and (e) of this section, a bus, truck, 
or truck tractor must be equipped with 
a signal that provides a warning to the 
driver when a failure occurs in the ve-
hicle’s service brake system. 

(b) Hydraulic brakes. A vehicle manu-
factured on or after July 1, 1973, and 
having service brakes activated by hy-
draulic fluid must be equipped with a 
warning signal that performs as fol-
lows: 

(1) If Federal Motor Vehicle Safety 
Standard No. 105 (§ 571.105 of this title) 
was applicable to the vehicle at the 
time it was manufactured, the warning 
signal must conform to the require-
ments of that standard. 

(2) If Federal Motor Vehicle Safety 
Standard No. 105 (§ 571.105) was not ap-
plicable to the vehicle at the time it 
was manufactured, the warning signal 
must become operative, before or upon 
application of the brakes in the event 
of a hydraulic-type complete failure of 
a partial system. The signal must be 
readily audible or visible to the driver. 

(c) Air brakes. A vehicle (regardless of 
the date it was manufactured) having 
service brakes activated by compressed 
air (air-mechanical brakes) or a vehicle 
towing a vehicle having service brakes 
activated by compressed air (air-me-
chanical brakes) must be equipped, and 
perform, as follows: 

(1) The vehicle must have a low air 
pressure warning device that conforms 
to the requirements of either para-
graph (c)(1) (i) or (ii) of this section. 

(i) If Federal Motor Vehicle Safety 
Standard No. 121 (§ 571.121 of this title) 
was applicable to the vehicle at the 
time it was manufactured, the warning 
device must conform to the require-
ments of that standard. 

(ii) If Federal Motor Vehicle Safety 
Standard No. 121 (§ 571.121) was not ap-
plicable to the vehicle at the time it 
was manufactured, the vehicle must 
have a device that provides a readily 

audible or visible continuous warning 
to the driver whenever the pressure of 
the compressed air in the braking sys-
tem is below a specified pressure, 
which must be at least one-half of the 
compressor governor cutout pressure. 

(2) The vehicle must have a pressure 
gauge which indicates to the driver the 
pressure in pounds per square inch 
available for braking. 

(d) Vacuum brakes. A vehicle 
(regardless of the date it was manufac-
tured) having service brakes activated 
by vacuum or a vehicle towing a vehi-
cle having service brakes activated by 
vacuum must be equipped with— 

(1) A device that provides a readily 
audible or visible continuous warning 
to the driver whenever the vacuum in 
the vehicle’s supply reservoir is less 
than 8 inches of mercury; and 

(2) A vacuum gauge which indicates 
to the driver the vacuum in inches of 
mercury available for braking. 

(e) Hydraulic brakes applied or assisted 
by air or vacuum. A vehicle having a 
braking system in which hydraulically 
activated service brakes are applied or 
assisted by compressed air or vacuum 
must be equipped with both a warning 
signal that conforms to the require-
ments of paragraph (b) of this section 
and a warning device that conforms to 
the requirements of either paragraph 
(c) or paragraph (d) of this section. 

(f) Maintenance. The warning signals, 
devices, and gauges required by this 
section must be maintained in opera-
tive condition. 

[37 FR 5251, Mar. 11, 1972, as amended at 53 
FR 49400, Dec. 7, 1988]

§ 393.52 Brake performance.
(a) Upon application of its service 

brakes, a motor vehicle or combination 
of motor vehicles must under any con-
dition of loading in which it is found on 
a public highway, be capable of— 

(1) Developing a braking force at 
least equal to the percentage of its 
gross weight specified in the table in 
paragraph (d) of this section; 

(2) Decelerating to a stop from 20 
miles per hour at not less than the rate 
specified in the table in paragraph (d) 
of this section; and 

(3) Stopping from 20 miles per hour in 
a distance, measured from the point at 
which movement of the service brake 
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pedal or control begins, that is not 
greater than the distance specified in 
the table in paragraph (d) of this sec-
tion. 

(b) Upon application of its emergency 
brake system and with no other brake 
system applied, a motor vehicle or 
combination of motor vehicles must, 
under any condition of loading in 
which it is found on a public highway, 
be capable of stopping from 20 miles 
per hour in a distance, measured from 
the point at which movement of the 
emergency brake control begins, that 
is not greater than the distance speci-

fied in the table in paragraph (d) of this 
section. 

(c) Conformity to the stopping-dis-
tance requirements of paragraphs (a) 
and (b) of this section shall be deter-
mined under the following conditions: 

(1) Any test must be made with the 
vehicle on a hard surface that is sub-
stantially level, dry, smooth, and free 
of loose material. 

(2) The vehicle must be in the center 
of a 12-foot-wide lane when the test be-
gins and must not deviate from that 
lane during the test. 

(d) Vehicle brake performance table:
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Type of motor vehicle 

Service brake systems Emergency 
brake systems 

Braking force 
as a percentage 
of gross vehicle 
or combination 

weight 

Deceleration in 
feet per second 

per second 

Application and 
braking dis-
tance in feet 
from initial 

speed at 20 
m.p.h. 

Application and 
braking dis-
tance in feet 
from initial 

speed of 20 
m.p.h. 

A. Passenger-carrying vehicles: 
(1) Vehicles with a seating capacity of 10 persons or less, including driver, and built on a passenger car chas-

sis ........................................................................................................................................................................ 65.2 21 20 54 
(2) Vehicles with a seating capacity of more than 10 persons, including driver, and built on a passenger car 

chassis; vehicles built on a truck or bus chassis and having a manufacturer’s GVWR of 10,000 pounds or 
less ...................................................................................................................................................................... 52.8 17 25 66 

(3) All other passenger-carrying vehicles ............................................................................................................... 43.5 14 35 85 
B. Property-carrying vehicles: 

(1) Single unit vehicles having a manufacturer’s GVWR of 10,000 pounds or less .............................................. 52.8 17 25 66 
(2) Single unit vehicles having a manufacturer’s GVWR of more than 10,000 pounds, except truck tractors. 

Combinations of a 2-axle towing vehicle and trailer having a GVWR of 3,000 pounds or less. All combina-
tions of 2 or less vehicles in driveaway or towaway operation .......................................................................... 43.4 14 35 85 

(3) All other property-carrying vehicles and combinations of property-carrying vehicles ...................................... 43.5 14 40 90 

Notes: (a) There is a definite mathematical relationship between the figures in columns 2 and 3. If the decelerations set forth in column 3 are divided by 32.2 feet per-second per-second, 
the figures in column 2 will be obtained. (For example, 21 divided by 32.2 equals 65.2 percent.) Column 2 is included in the tabulation because certain brake-testing devices utilize this fac-
tor. 

(b) The decelerations specified in column 3 are an indication of the effectiveness of the basic brakes, and as measured in practical brake testing are the maximum decelerations attained 
at some time during the stop. These decelerations as measured in brake tests cannot be used to compute the values in column 4 because the deceleration is not sustained at the same rate 
over the entire period of the stop. The deceleration increases from zero to a maximum during a period of brake-system application and brake-force buildup. Also, other factors may cause 
the deceleration to decrease after reaching a maximum. The added distance that results because maximum deceleration is not sustained is included in the figures in column 4 but is not in-
dicated by the usual brake-testing devices for checking deceleration. 

(c) The distances in column 4 and the decelerations in column 3 are not directly related. ‘‘Brake-system application and braking distance in feet’’ (column 4) is a definite measure of the 
overall effectiveness of the braking system, being the distance traveled between the point at which the driver starts to move the braking controls and the point at which the vehicle comes to 
rest. It includes distance traveled while the brakes are being applied and distance traveled while the brakes are retarding the vehicle. 

(d) The distance traveled during the period of brake-system application and brake-force buildup varies with vehicle type, being negligible for many passenger cars and greatest for com-
binations of commercial vehicles. This fact accounts for the variation from 20 to 40 feet in the values in column 4 for the various classes of vehicles. 

(e) The terms ‘‘GVWR’’ and ‘‘GVW’’ refer to the manufacturer’s gross vehicle weight rating and the actual gross vehicle weight, respectively. 
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[36 FR 20298, Oct. 20, 1971, as amended at 37 FR 5251, Mar. 11, 1972; 37 FR 11336, June 7, 1972]

EFFECTIVE DATE NOTE: At 67 FR 51777, Aug. 
9, 2002, § 393.52 was amended by revising para-
graphs (a)(3) and (d), and adding paragraph 
(a)(4), effective Feb. 5, 2002. At 67 FR 53048, 
Aug. 14, 2002, the effective date was corrected 
to Feb. 5, 2003. For the convenience of the 
user, the revised text is set forth as follows:

§ 393.52 Brake performance. 
(a) * * * 
(3) Stopping from 20 miles per hour in a 

distance, measured from the point at which 
movement of the service brake pedal or con-
trol begins, that is not greater than the dis-
tance specified in the table in paragraph (d) 
of this section; or, for motor vehicles or 
motor vehicle combinations that have a 

GVWR or GVW greater than 4,536 kg (10,000 
pounds), 

(4) Developing only the braking force spec-
ified in paragraph (a)(1) of this section and 
the stopping distance specified in paragraph 
(a)(3) of this section, if braking force is 
measured by a performance-based brake test-
er which meets the requirements of func-
tional specifications for performance-based 
brake testers for commercial motor vehicles, 
where braking force is the sum of the brak-
ing force at each wheel of the vehicle or ve-
hicle combination as a percentage of gross 
vehicle or combination weight.

* * * * *

(d) Vehicle brake performance table:
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Type of motor vehicle 

Service brake systems Emergency 
brake systems 

Braking force 
as a percentage 
of gross vehicle 
or combination 

weight 

Deceleration in 
feet per second 

per second 

Application and 
braking dis-
tance in feet 
from initial 

speed at 20 
mph 

Application and 
braking dis-
tance in feet 
from initial 

speed of 20 
mph 

A. Passenger-carrying vehicles: 
(1) Vehicles with a seating capacity of 10 persons or less, including driver, and built on a passenger car chas-

sis ........................................................................................................................................................................ 65.2 21 20 54 
(2) Vehicles with a seating capacity of more than 10 persons, including driver, and built on a passenger car 

chassis; vehicles built on a truck or bus chassis and having a manufacturer’s GVWR of 10,000 pounds or 
less ...................................................................................................................................................................... 52.8 17 25 66 

(3) All other passenger-carrying vehicles ............................................................................................................... 43.5 14 35 85 
B. Property-carrying vehicles: 

(1) Single unit vehicles having a manufacturer’s GVWR of 10,000 pounds or less .............................................. 52.8 17 25 66 
(2) Single unit vehicles having a manufacturer’s GVWR of more than 10,000 pounds, except truck tractors. 

Combinations of a 2-axle towing vehicle and trailer having a GVWR of 3,000 pounds or less. All combina-
tions of 2 or less vehicles in drive-away or tow-away operation ........................................................................ 53.5 14 35 85 

(3) All other property-carrying vehicles and combinations of property-carrying vehicles ...................................... 43.5 14 40 90 

Notes: (a) There is a definite mathematical relationship between the figures in columns 2 and 3. If the decelerations set forth in column 3 are divided by 32.2 feet per-second per-second, 
the figures in column 2 will be obtained. (For example, 21 divided by 32.2 equals 65.2 percent.) Column 2 is included in the tabulation because certain brake testing devices utilize this fac-
tor. 

(b) The decelerations specified in column 3 are an indication of the effectiveness of the basic brakes, and as measured in practical brake testing are the maximum decelerations attained 
at some time during the stop. These decelerations as measured in brake tests cannot be used to compute the values in column 4 because the deceleration is not sustained at the same rate 
over the entire period of the stop. The deceleration increases from zero to a maximum during a period of brake system application and brake-force buildup. Also, other factors may cause 
the deceleration to decrease after reaching a maximum. The added distance that results because maximum deceleration is not sustained is included in the figures in column 4 but is not in-
dicated by the usual brake-testing devices for checking deceleration. 

(c) The distances in column 4 and the decelerations in column 3 are not directly related. ‘‘Brake-system application and braking distance in feet’’ (column 4) is a definite measure of the 
overall effectiveness of the braking system, being the distance traveled between the point at which the driver starts to move the braking controls and the point at which the vehicle comes to 
rest. It includes distance traveled while the brakes are being applied and distance traveled while the brakes are retarding the vehicle. 

(d) The distance traveled during the period of brake-system application and brake-force buildup varies with vehicle type, being negligible for many passenger cars and greatest for com-
binations of commercial vehicles. This fact accounts for the variation from 20 to 40 feet in the values in column 4 for the various classes of vehicles. 

(e) The terms ‘‘GVWR’’ and ‘‘GVW’’ refer to the manufacturer’s gross vehicle weight rating and the actual gross vehicle weight, respectively. 
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