





TABLE OF CONTENTS

Abstract

Introduction
(a) Authorization
(b) Statement of Problem
(c) Work Done at This Laboratory

The Test Engine
(a) The Gasoline Engine
(b) Lubrication
(c) The Fuel System
(d) The Electrical System
(e) The Revolution Counter
(f) General Operational Characteristics
(g) Standard Test Conditions

Conclusions

,
APPEIDTX

Constructional Diazram
Performance Curves
Standard Test Forms

- Page No.

RSN

= Fwwlw o -

Plate 1
Plate 2
Plate 3



INTRODUCTION

(a) Authorization

Sl This problem was authorized by the Bureau of Ships under
Project Order 16L2/12.

(b) Statement of Problem

2. A test engine unit of four small engines was created for
exploratory tests on engine sabotaging agents for use in oil or gasoline,
and for tests on the effects on engines of gums from gasoline and rubber
gasoline tanks. It is believed that this unit will also prove useful for
later tests on engine corrosion and evaluation of lubricants,

3. This report is for the purpose of making available for future
reference pertinent information on the construction and operation of this
engine unit and on a standard test form for use in future reports. Sub-
sequent reports on sabotaging of oils and gasolines, for example, will
refer to this report for such details.

(c) Work Done at This Laboratory

L. During the Fall and Winter of 1941 four type 10-LS Onan
test engines manufactured by D. W. Onan and Sons, liinneapolis, Minnesota,
were installed in a small, well ventilated bullding adjacent to the
Chemistry building at the Naval Research Laboratory. This model is
a one cylinder, air-cooled gasoline engine rated at 2,5 horsepower. It
is directly coupled to a one kilowatt A.C. generator which serves as the
variable test load. For the general constructional details, ste Plate 1.
The exhaust gases from each engine are delivered to the outside air through
a 3-foot exhaust pipe and muffler. A small overhead derrick has been
installed to facilitate the rapid overhauling of these engines.

Se A number of tests have been run by the oil unit and by the
gasoline unit on sabotaging oils and gasolines as well as on the effects
of gums from gasoline tanks and they have been or shortly will be
reported. Other tests are in progress. However, enocugh operating
experience has been obtained to permit the development of a routine
procedure, thus making it timely for the preparation of this report.

THE TEST ENGINE

(a) The Gasoline Engine

6. The gasoline engine is a single cylinder, L~-stroke cycle,
L-head, air-cooled motor constructed with an aluminum cylinder head, a
chrome nickel alloy cylinder and a cast iron crankcase, Cool air is
forced over the cylinder and head by a combined flywheel blower to
provide adequate cooling for constant operation. The engine is rated by
the manufacturer at 2.5 H.P.






(d) The Electrical System

12, An electrical generator with both A.C. and D.C. windings is
directly coupled to one end of the crankshaft of the gasoline engine
while at the other end there is directly coupled a flywheel and fan assem-
bly. In the vicinity of the flywheel the rotating iron core of 2 magneto
generator is attached to the crankshaft as i1s also the breaker cam of a
conventional type ignition system. The D.C. generator is used to charge
a storage battery. It also can be used as a motor to start the gasoline
engine, the necessary power being furnished by the storage battery.

13. The generator is of the Li-pole and self-excited type and its
rated output is 1 K.W. at 115 volts and 60 cycles. One of its bearing
surfaces 1s one of the two main bearings of the gasoline engine, while
the other is an independently Jubricated ball-bearing.

(e) The Revolution Counter

1h. The speed of the motor in r.p.m. is measured for each

engine by the use of two synchronous-type A.C., 60 cycle clocks, one

of which is operated on the city 115 volt, A.C. main, and the other

on the 115 volt, A.C. current supplied by the generator of the Onan
engine. As the generator frequency is proportional to its speed of
revolution (if the load is not too great) the difference in time in
seconds shown by the two clocks when observed over, say, a 30-minute
interval will be equal to the difference between the normal speed of the
engine and the actual speed. For example, if the engine is revolving
at 1740 r.p.m., at the end of 30 minutes the city clock will read

30 minutes, while the other clock will read 29 minutes. The difference
of one minute or 60 seconds will be equal to the 1800 - 1740 or the
difference in the two speeds in r.p.m. In addition, the total number
of revolutions made by the engine in any test run can be rated from
the clock reading by multiplying the total elapsed time in minutes by
1740,

(f) General Operational Characteristics

15, The following performance curves are supplied by the manu-
facturer, TFigure 1, Plate 2, indicates the variation of the gasoline
consumption with the electrical load on the engine when run on an unleaded
gasoline, Figure 2, Plate 2, gives the variation of the A.C. output
frequency of the generator with the electrical load on the gasoline engine.
Figure 3, Plate 2, shows how the A.C, voltage of the generator varies
with the electrical load,

16. The Onan engine has the advantage that any worn-out parts
can be readily supplied and replaced, Repairs are greatly facilitated
by a large stock majintained by the mamufacturer.of interchangeable
replacement parts. Experience has already shown this to be of consider-
able advantage for severe tests such as in conmection with trials on
sabotaging agents and gasolines with high gum content. Although the manu-
facturer recommends intermittent operation not exceeding 12 to 13 hours per
continuous run per day, it has been found necessary and practicable to run
the engine for much longer continuyous periods,
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