


PRELIMINARY INSTRUCTIONS. 

Engines submitted to the Bureau of Standards for Lhe standard altitt;de chamber 1.est will haYe been prn\'iously 
subjected by th e Engineering Division to a full it1Yestigation o[ their sea-leYel performance. A complete report of 
the data obtained in this im·estigation will be submitted to the Bureau of Standards preYious to ·the time at which 
the alti t ude chamber test is made. 

Engines sent to the Bureau of Standards for altitude chamber test will be as completely equipped as possible 
including an adapter, so that a single pipe connection can be made to the carburetor air intakes. 

As soon as the engine has been set up in the altitude chamber, the compression pressure in each cylinder will be 
determined at 120 r. p . m. If this determination should reYeal any weak cylinders, the Yalves will be reground 

· before any tests are made. If this determination of compression precSure reveals no weak cylinders the engine ,,ill 
be given one full-power nm, one friction horsepower run, and one propeller-load run at sea leYel in accordance with 
instructions given under page 3, section 1. The results of these sea-level runs will then he carefully compared with 
the resul ts of the sea-level nms made by the Engineering Division, and after corrections have been made for differ­
ence in barometer and friction in the altitude chamber equipmen t, the results should average within 5 per cent of 
the resul ts obtained by the Engineering Division. If this is not the case, the trouble should be located and corrected. 

\Vhen i t h a£ been determined that the engine is in good running condition and that the sea-leYel performance 
i s within 5 per cent of that obtained by the Engineering Division, the standard altitude chamber test as described 
on the fo llowing pages should immediately be conducted. 

It i s of the utmost importance that the condition of the engine be carefully·watched during the altitude ch amber 
test, and if any trouble develops the test should be immediately discontinued until this trouble is corrected. Results 
obtained with the engine in poor condition will be of no value to the Engineering Division. 

At the close of the standard altitude chamber test, compression pressure in each cylinder will again be taken at 
120 r. p. m. in order to determine whether or not the condition of the engine has remained constant during the tests. 
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STANDARD ALTITUDE CHAMBER TEST FOR ENGINES SUB­
MITTED TO THE BUREAU OF STANDARDS BY THE EN­
GINEERING DIVISION. 

'!'he standard altitude chamber test shall consist of the 
following: 

I. PERFORMANCE AT VARIOUS _ALTITUDES. 

One full-power run, one friction horsepower run, and 
one propeller-load run at each of the following altitudes: 
0, 5,000 feet, 10,000 feet, 15,000 feet, 20,000 feet, and 
25,000 feet. 

A constant chamber and intake temperatme of 60° F. 
will be maintained throughout these runs and the chamber 
and intake pressw·es will be varied according to the table 
on page 3. Each full-power run shall consist of fom sets 
of readings to be taken at 400 r. p. m. below normal speed, 
200 r. p. m. below normal speed, normal speed, and 200 
r. p. m. above normal speed, respectively. 1'he friction 
h orsepower runs shall consist of fottr sets of readings taken 
at the same speeds as the full-power runs. The propeller­
load runs shall consist o[ two sets of readings, one at 200 
r.p.m . below normal speed and one at 400 r .p.m. belOJY 
normal speed. 

Il. PERFORMANCE AT VARIOUS TEMPERATURES. 

One full-power run at various temperatures at sea level, 
15,000 feet and 25 ,000 feet . 

The temperature runs shall consist of a set of readings 
at full power and normal speed of the engine, with con­
stant chamber and intake pressure at the follo.wing carbu­
retor ai r temperatures: 

Sea level: +20, +40, +60, +80, and + 100° F. 
15,000 feet: -20, 0, +20, +40, +60° F. 
25,000 feet: -40, -20, 0, +20, +40° F. 

III. INDICATOR CARDS. 

An indicator card on one cylinder at normal speed, full 
throttle, will be taken at each of the following altitudes; 
0, 15,000, and 25,000 feet. 

Each indicator card will include a diagram of the explo­
sion cycle and a light spring diagram ,of t he intake and 
exhaust cycle. · 

IV. READINGS. 

The following list gives the standard set of readings to 
be obtained and recorded dming each run: 

Speed : Tachometer reading, in r . p. m: 
Counter reading: Before and after each count, and 

time of count in seconds. 
Brake load in pounds. 
Chamber pressure: 

Inches of mercury, absolute. 

Water : 

Oil: 

Air: 

Temperatme water inlet, ° F. 
Temperature water outlet, ° F. 
Venturi meter reading, inches of mercury. 

Temperature oil outlet, ° F. 
Pressure, pounds per square inch. 

Teniperature of chamber, ° F. 
Temperature of air entering carburetor, ° F. 

Vacuum: 
Depression in the inlet manifolds against cham­

ber, inches of mercury. 
Depression in the carburetor air intake balanced 
on chamber, inches of water. 

Gas. ( rumber of poU11ds flow.) 
Cons. (Time for this amount of gasoline to be used, 

seconds.) 
Balance of exhaust pressure on chamber: inches of 

merclil'y. 
Compression pressure, pounds per square inch, in each 

cylinder at 120 r.p.m. before and immediately after 
all tests have been completed. 

Indicator cards : Plotted on pressure Yolume basis. 1 

Length of brake arm, i nches. 
Kind of oil. (Manufacturer and grade.) 
Kind of fuel: Specific gr~vity, distillation curve, and 

heat content, B. T. U. per pound. 
Kind of spark plugs. (Manufacturer and type.) 
·water ventmi meter constant. 
Reading of air venturi meter; inches water. 
Flow of air to engine during each run; pound per unit 

time.2 

Table of standard air conditions. 

I Altitude. Pressure. Tempera- Density. ture. 

Feet. Inches Hg . • F. Per cent. 
0 29.92 59 100.0 

s;ooo 24.91 41 86. 3 
10,000 20.60 26 73. 7 
15,000 16. 96 12 62.4 
20,000 13.90 0 52.4 
25,000 11. 36 -9 43. 7 
30,000 9.26 -17 36.2 

1 To be taken during indicator card runs only.' 
' The Engineering Division will not make the air flow calculations. 

but it is requested that the bureau make such calculations and report 
them as soon as possible. The other data called for, howe,er, should not 
be held up for the air flow calculations, but should be forwarded to the 
Engineering Division as soon as obtained . . 
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