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PREFACE

The questions used in this book are a series for the
Examination of Engineers and Firemen employed by a
leading railroad system. These questions were developed
from a code prepared by the Traveling Engineers Asso-
ciation and extended by various writers on railroad engi-
neering matters to suit changes in rolling stock and condi-
tions of operating.

Twenty Questions and Answers for Engineers and Fire-
men have been added, questions and answers based upon
the Standard Code of the American Railway Association,
with which every person connected with train operating
ought to be familiar.

As we consider that all intelligent railroad men are am-
bitious to acquire knowledge of the principles of mechanical
science so far as it relates to their business, we have added
a section of Mechanical Calculations.

This is one of the most useful helps ever offered to
Railroad Men. It applies to men of every grade in railroad
service,



RAILROAD MEN'S CATECHISM
SECTION 1
First Year Examination
GENERAL QUESTIONS

1. Do you consider it essential to your success in busi-
ness, to abstain from the use of intoxicating liquors? Do
you consider it to your interest to work to the best of your
ability for the interest of your employer, and be econom-
ical in the use of fuel and supplies?

A. This question will be answered according to the
judgment of the man under examination,

2. What are the fireman’s duties on arrival at engine
house previous to going out on a locomotive?

A. Sce that the fire is in the condition to make up a
proper fire for starting. See that the ash pan is clean.
Ascertain that the engine has got on all the necessary tools
and supplies, and that the engineer’s oil cans are filled.

3. Is it your duty to compare time with your engineer,
and should you insist on seeing all train orders?

A. I should consider it my duty to compare time with
the engineer and insist on seeing the train orders, if that
was the rule of the company I was working for.

4. Give the substance of the various rules pertaining
to signals as found in the Book of Rules and Regulations
of the operating department.

A. This question will be answered by describing the
signals described in the book of rules. The meaning of
swinging arms and lanterns in different ways must be
explained, and also the meaning that the rules attach to
the station signals used by the road.
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[More particulars about train rules are given in the sec-
tion relating to Standard Train Rules.]

5. In addition to any that you have not mentioned, what
else do you consider a danger signal?

A. Any person near the track violently waving his
arms or any sort of light would be regarded as a danger
signal; also a fire burning on the track.

6. Explain the principle of the steam gauge.

A. There are several kinds of steam gauges, but all of
them are operated on one of two principles. When in-
ternal pressure is applied to a bent flat tube, the tendency
of the tube is to straighten out. That tendency is made
use of in the Bourdon gauge, the necessary mechanism for
operating the dial needle being connected with the tube.
The other form of gauge is operated by a double dia-
phragm of corrugated plate. When pressure is admitted
between the plates it forces them outward and the attach-
ments operate the mechanism that moves the gauge needle.

7. What pressure is indicated by the steam gauge?
What is meant by atmospheric pressure?

A. The pressure above the atmospheric pressure. The
pressure of the atmosphere is that imposed by the body of
air surrounding the earth. At sea level it is 14.7 pounds
to the square inch.

8. What is the source of power in a steam locomotive?

A. Steam generated by heat.

9. What quantity of water ought to be evaporated in a
locomotive boiler to the pound of coal?

A. From 7 to 10 pounds. It is seldom more than
5 pounds, ' 3

10. What is steam, and how is it generated?

A. The vapor of water. It is generated by the heat
from the fuel burning in the fire box. i

11. At what temperature does water boil?

A, At 212 degrees F,
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12. What is the temperature of the water in the boiler
when the pressure is 200 pounds?

A. At 200 pounds gauge pressure the temperature of
the water is 387 degrees F.

13. What is combustion?

A. The chemical combination of fuel and oxygen.

14. What is the composition of bituminous coal?

A. A good quality of bituminous coal contains about
61 per cent fixed carbon, about 31 per cent of volatile
matter, known as hydro-carbons, 7 per cent of ash and
1 per cent of sulphur.

15. What is carbon? From what is oxygen obtained?

A. Carbon is one of Nature's elements. Nearly all
combustible material, such as wood and coal, consists
principally of carbon. Oxygen for sustaining combustion
is obtained from the air.

16, What per cent of oxygen is in the atmosphere?

A. The atmosphere contains 2063 per cent of oxygen.

17. Is air necessary for combustion?

A It is x

18. About how many cubic feet of air are necessary for
the combustion of a pound of coal in a locomotive fire box?

A. It takes 2.66 pounds of oxygen to burn one pound
of coal into carbon dioxide. It takes 4.35 pounds of air to
supply one pound of oxygen, therefore it will take 11%
pounds of air to provide the oxygen necessary to burn each
pound of coal. As some excess of air is necessary, 20
pounds of air should be admitted to the fire for each
pound of coal to be burned. One pound of air fills about
13 cubic feet at ordinary temperatures, so we have
I3 x 20 = 260, equal to 260 cubic feet of air needed for
every pound of coal burned.

19. How many cubic feet of air, therefore, would be
necessary for the burning of a “fire” of four scoopfuls,
assuming each scoopful to weigh 10 pounds?

A. For four scoopfuls of coal. each weighing 10 pounds,




