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CODE OF STANDARDS
Standards to Govern Safety Work, Including

Construction and Operation

The instructions contained herein, the result of ex-
tended and careful study, are deemed those best adapted
to govern under the conditions that obtain in the opera-
tion of the Company’s mines.

Copies of these instructions will be placed in the hands
of all men responsible for the safe and proper conduct
of the property.

Those receiving copies will be expected to thoroughly
familiarize themselves with these instructions. Any vari-
ation or exceptions thereto will be permitted only
upon specific authority of the General Manager, the Chief
Hlectrician or the Safety Engineer. It will be the duty of
Superintendents, Foremen and others in charge of con-
struction or operating matters to comply with these rules,
and to so instruct all employes under their supervision.

The chapter “Major Disaster” has been printed on red
paper to facilitate quick reference thereto, and should be
kept in mind at all times.

Tor convenience in reference and revision, this book has
been separated into chapters, and a marginal and a gen-
eral index have been provided. Coal mining practice should
and will change, making further revision of established

standards necessary.

H. C. LIVINGSTON,
Vice President - Operation

V. 0. MURRAY,
General Manager
I. M. CHARLES,
Chief Engineer
D. T. FADDIS,
General Master MechaniC
GUY L. STEVENSON,
Chief Electrician
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PERSONAL CONDUCT

The work of mining coal constitutes a reputable busi-
ness—providing that the men who work in and about the
mines maintain a proper measure of responsibility, good
character and self respect. This rule applies to the work-
ing force—to the directing force it applies double.

There has always been a close relationship between
the work of moving trains and the mining of coal. Both
tasks call for men of good, robust physique, alert minds,
and a high order of physical courage. Both occupations
are in the hazardous class. At one time the chances for
death or disability were about equal in the two industries.
Within the past 30 years the railroad industry has been
made one of the safest industrial occupations—the coal
mining industry has made some improvement, but yet is
among the higher bracket of accidents per man-hours of
exposure. Personal conduct and the existence or the ab-
sence of an adequate sense of responsibility enter heavily
into the mine accident rate.

The conditions surrounding the operation of the prop-
erties of The Union Pacific Coal Company fully justify

the belief of the management—

First—That the overwhelming majority of ifs em-
ployes believe in the observance of all Federal, State
and Municipal laws, and in maintaining a general high
standard of personal conduct.

Second—That the existence of gambling houses, il-

and improperl operated saloons, or other places
Erggﬂayintoxicafingpliqiors are sold, or wher_'e_other forms
of vice are carried on or allowed, is definitely wrong,
working a serious injury to those who particzpa:tt_a in
same as well as the younger people of our communities.

Third—That a job that is worth having is worth
keeping, and that the obligation on the part of the
employe to render a conscientious, continuous service
i{s equally binding with the obligation of the employer
to pay an adequate wage, to make the work as safe as

ossible, and in a general way io look after the welfare
and the happiness of his employes, this without at-
tempting in any way to interfere with their lawful

privileges.

Believing, as we do, that it is only the few who do

reasonable standard of

conduct,
who prefer




ercise the license they desire _elsewhere, finding residence
and employment in a more congenial atmosphere,

In making this presentation it will be understood that
employes occupying official positions, or in any way
charged with the direction of the pbroperty or the work-
ing force, have a double responsibility in the direction
of good conduct, of courtesy to other employes, and in
the full observance of all lawful regulatory measures.

MANAGEMENT OF MEN

The greater portion of the contents of this Code of
Standards relates to questions of Safety, the reduction
of accidents. Possibly more should be said relative to
the reduction of mine costs, but we have looked upon
Safety as of paramount importance. During the year
1946 The Union Pacific Coal Company’s mine cost was
74 per cent mine labor, The salaries of general officers
are not included in this computation. In no other industry
does man-power enter to the extent that it does in the coal
industry. The percentage set forth above certifies to this
fact.

A company or corporation has been defined as “an
artificial person organized to transact business,” which
finds expression through its official staff. In so far as
the safety of employes is concerned, such rests jointly
with the workers and the staff. Assuming the official
staff is well chosen and competent, what are our re-
sponsibilities toward the workmen?

In recent years the world, through the development
of steam’ and electric power, and through the application
of scientific engineering meathods, has become a much
more prolific mother, and, removed from the distressing
conditions that long prevailed, a broader and more
equitable attitude has been developed between employer

and employe.

An unwilling worker is always a poor worker; 15113
thoughts invariably run to his pay check and the in-
vention of an excuse to avoid even reporting for work;
the task he is set to do is loathsome; pride of accom-
plishment and craftsmanship is invariably lacking with
this class of employe. In substance, a cheerful attitude
of mind is necessary for the safe and successful accom-
plishment of any task, and such is an absolutely neces-
sary requirement for successful foremanship. A fore-
man who cannot see in every employe who comes under
his charge a human being who is entitled to fair and
just treatment is lacking, and the deficiency will be
reflected, not only in mine costs and output, but to an
even greater extent in safety.

tter of giving proper instructions to old as
we'ﬁhzariaéw employes is one of vital importance. We
all need the service of teachers. Too frequently too
much is taken for granted by foremen who assume that
the man knows just what he is expected to do and how
he should do it. Perhaps more unfortunate impressions
are gained by men from this cause than from any other




they are subjected to. The loss is too often a cumulative
one in that many men do many similar tasks in as many
Ilmproper ways, the foreman, for want of immediate con-
tact, losing the opportunity for self-improvement that he
might otherwise obtain. No parent ever set a copy line
for a child without receiving a corresponding benefit to
his or her own handwriting. There is 50 much in the
work of timbering, tracklaying, drilling for shots, the
handling of electric connections, machinery, ete., that
it is distinetly unfair to let a new man work out his own
salvation. Not only should the foreman explain the best
method, but he should go with the man, seeing that the
best method is put into practice. If the employe comes
from another field and has a better method, then this
better method should be adopted and made the general
practice, adding to the welfare of all the men as well as
the property.

Courtesy is an unfailing source of power. Many men
object to being told to do a thing in a rough, command-
ing tone of voice. Such are frequently the very best men,
and they will respond cheerfully to a more considerate
approach. Men can no longer be induced to give loyal
service through fear, and discharging a man for trivial
causes is unfair; it savors of cowardice. Men are not
given capital punishment for petty offenses; admonish-
ment and advice will go further in the majority of
cases. It is only the persistent and flagrant offender
who should be dismissed, and he should be taken out
for his own good and that of the men who work with
him. It should ever be borne in mind that a new man
must be found for each one leaving the service, and it
costs a material sum to train a new man. Even in this
day of relative prosperity, the feeling that a man’s po-
sition is safe continues to be the greatest gift that the
employer can offer. Such supposes safety in the task of
building a home, in planning for the education of chil-
dren and the accumulation of savings.

This company wants the friends and relatives of em-
ployes in the service, but the greatest kindness an official
can do those who are related to him is to give them a
chance to develop their worth under some other official
of the company. Many poor men are kept in position
throughout the industrial world by favoritism, and an
equally large number of good men are handicapped, their

independence and initiative destroyed by workinfg_‘ .ﬁg:
their relatives. As the sons of employes and of ::ilem
grow up, opportunity for service should be givf;‘ig e
under men who will be free to judge them on meri .

Sickness absorbs about two per cent of the time of

workers, or approximately four days per year. That men
should wilfully absent themselves from a task that only
exacts, on an average, 224 days out of 365 suggests, when
taken at the best, an indifferent interest in their work
and their own individual welfare. This company is mak-
ing a definite effort to make all positions as permanent
as possible. The industry is, at the best, seasonal and when
the Railroad, which is our only customer, is called upon
to move a heavy short season perishable crop movement,
the mines are called upon for more coal, and it is then
that every man who possibly can should stay at his task.

In conclusion, a word relative to grievances will not
prove amiss. It has been truthfully said that, “when work-
ers present grievances for settlement, it does not always
follow that what they ask for is what they really want.”
Too frequently the presentation of a complaint is merely an
attempt to find expression for a condition perhaps far
remote from the question raised.

Almost invariably there is a foundation of fact back
of every complaint, perhaps a condition which if cor-
rected, would save many dollars for the property.
When a complaint is made, foremen and superintend-
ents should exhaustively develop what is in the em-
ploye’s mind, and, if he is wrong, t_he egnployer_cnnnot
go too far in explaining the whole situation to him. Too
frequently a refusal to investigate a complaint is made
when a careful looking into the case, perhaps a few
measurements or a time study made by an engineer,
would clarify things and make happy the complainant,
There is nothing about the mining business that need
be concealed, and the great majority of workmen will
feel a greater sense of partnership if they are told the
reason for action taken. Each foreman should make up
his mind that the man who best manages himself can best

manage others.
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POWER PLANT

Care of Electrical Equipment

The following rules shall govern the operati
electrical equipment at the Power Plant: p on of

1. A Chief Operator shall be in charge.

2. Conditions beyond the control of the Chief Oper-
ator shall be reported to the Chief Electrician or the
Master Mechaniec.

3. To relieve an overload condition, shift operators
shall use their discretion regarding load to be dropped,
reporting same to Chief Operator.

4. . Switches that trip out due to overload or short
circuit must not be closed until a five-minute period has
elapsed. Any switch tripping out two successive times
shall be allowed to remain out, and it shall be the duty
of the shift operator to hang an “Out of Order” sign
on switch lever and report same to the Chief Operator.

6. The time of opening and closing all switches shall
be entered on the log sheet.

6. Circuit interruptions lasting more than five min-
utes shall be reported to the Superintendent and General
Manager, or, in their absence, to the Vice President,
Operation.

7. Trouble originating at any district, inside or out-
side the mine, causing switches to trip at the Power
Plant, shall be reported to the Chief Operator as soon as
possible.

8. During periods of severe electrical disturbances, the
district electrician will assign a reliable employe to a
local phone, who will remain in contact with the power
plant until such time as it is deemed that the emergency
has passed.

9. The Chief Electrician will make a thorough in-
spection of all electrical equipment not less than once
each week, and make a written report to the Vice Presl-
dent, Operation once each month.

HIGH-TENSION LINES

1. A plan showing loeation, connections and number
of each high-tension switch shall be posted at all stations
or sub-stations.

2. The number of each switch, or group of single-
pole switches, shall be displayed in a conspicuous place.

3. The opening and closing of all high-tension
switches shall be directed by the Chief Operator,

4, A record shall be kept of the person directed to
open or close high-tension switches. He shall report to
the Chief Operator after switches are opened or closed.

b. When it is desired to work on any high-tension

Location.

Number.

Opening and
Closing
Switches,

Record Hept.

Work on
High-Tension

line, the Superintendent of the district involved shall 3;-.c

obtain authority to do so from the General Manager,
who will issue the necessary instructions.

6. Requests to work on high-tension lines shall in-
clude the following information:

A. Hours of day during which the work is to be
done.

B. Time required to do the work.

C. Nature of the work.

D. Workman in charge, who will communicate
with Chief Operator to order line “off.’”’ Party
ordering line “off” shall be the one to order
same “on,” unless definite arrangements are

made previously.

fore opening high-tension switches, the load
sh:fl bgedroppec{:' by opening distribution switches at the

sub-station.

tempt should be made under any circumstan-

cess .tolflgnac'ltle, w%rk on, or repair high vqltage lines under-

ound while they are alive or ‘energlzed. No attempt

should be made to work on D.C. lines or low voltage A.C.

lines except in an emergency, and then only when propezi

tools and equipment are available, and under the persona
supervision of the Chief Electrician or Machine Boss,

h tension lines on the gurfgcé: S{lall onlyaTiJle

n the proper equipment and tools are avall-
attemg;gdu‘:lléeer the I();ﬁrec’f. supervision of the Chief Elec-
abk;' and Foreman, who in turn will have the permission
f)?%:haf Vice President-Operation, or the General Manager.

Work on hig

Drop Loand.

“PLiyve' Lines,




Ground Line
Before

On Same.

Removed.

9. Before any work Is done on high-tension lines, the
three wires shall be short-circuited and grounded after
line is reported ‘‘dead’” by Chief Operator. Ground chains
should be attached to a rod driven into soft earth before
same are drawn over a high-tension line. Ground chains
should be handled with a rope or dry sticks when in con- .
tact with the line.

10. When ordering a line “on,” the worlkmen shall
advise the Chief Operator that the ground chain, or
“short,” has been removed.

CARE OF BOILERS AND RELATED
EQUIPMENT

Boiler-room equipment is designed and furnished to
meet specific economic requirements. Inasmuch as the
ultimate results obtained from a steam generator or boiler
depend largely upon the care of the unit and the efficient
operation of the same, it is necessary that certain rules
be followed and records kept of steam generated and
fuel used. To burn the fuel efficiently, it is necessary to
record temperatures, analyze flue gases and observe
regularly the physical condition of the unit to correct
any change as it may occur. To detect these changes
properly, a Daily Record Sheet must be kept, showing
the high and low readings at least once each shift, for
all measuring devices on all essential apparatus.

With present-day trends to higher pressures and tem-
peratures the man we formerly knew as a fireman will
be termed a boiler operator, and he must acquire a
knowledge of the operation of the modern equipment
and be familiar with the use of such recording and in-
dicating instruments as are used in steam generation.

A given set of rules would not apply for all types of
boilers, so each individual planf should have a set of
Operating Standards which should be closely followed.

1. In placing a boiler in service, authority must first
be obtained from the person in direct charge. All “Dan-
ger” or “Qut of Service” signs must 'l_'Je removed. The
setting must be examined to ascertain if all doors close
properly, and, in the case of pulverized fuel, that the
explosion doors are free. All vents to steam space must
be opened and superheater drains opened wide. 'I_.‘he
water in the boiler must be at the normal operating
level. The operator must satisfy himself t.hat all valves
on pressure gauges and water columns are in their proper
positions (open or closed, as the case may be) and be
gure, by trial of feed valves and feed-water regulator,
that water can be put into the boiler.

2. As steam pressure rises, all gauges and other
operating appurtenances must be observed to see that
they are functioning properly, and drains and vents must
be closed as instructed for the particular type of boiler.
The drain from the superheater outlet must be left wide
open until the boiler is on the line, when it may be
closed. As the water level in the column rises, due to
expansion of heated water, it must be closely watched
aﬁ% the boiler blown down, if necessary, to prevent
water from being carried over into the superheater and
steam main. All connecting pipes between the auto-

Placing
Boller
In Bervice.
Gauges, eto.
Water Level
Rising.
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of pulverized fuel, that his “light-off”” equipment is in

matic non-return valve and the main header valve which
good condition and ready for use at all times.

may contain water should be equipped with drains and
these drains opened. The superheater must be kept clear
of water and not be subjected to excessive temperatures

8. When a boiler is being taken off the line and the Boller

while Dboiler is being brought up to line pressure. non-return valve has closed, the main steam valve should rMen Off
: be closed. The pressure should be allowed to dr Y

Slow Fire. 3. Boilers should be brought up to the line pressure urally except that the superheater drai h OnHak:
with a slow fire, allowing the brickwork and metal sur- opened enough to keep condensate fr & Itllsl should be
faces opportunity for uniform distribution of heat. In headers. Any’tendoncy ToWaTE ranld eotis S In the
emergencies a boiler is sometimes placed in service as nace by allowing cool air to pasI:-; e mhg t(}J the fur-
quickly as possible, but, whenever time is available, this will cause trouble with brickwork A%Rfr th efaatting
should not be done. brickwork has lost Its color, a moderate amount uorfni{i?

Non-Betm 4. Automatic or non-return valves are placed on the may be admitted.

: main steam outlet from a boiler primarily for the pur-

pose of preventing a flow of steam from the main steam tel:?‘pou;gge?h;hseantteam] pressu;e has dropped to five or Vent Vaive.
line back into a boiler in case of a ruptured tube or sur- ShEnai ol e “'f’* ¥ onft e stzam drum should be
face. When using such a valve as a cutting-in valve, the boiler D acuum from being formed in the
stem should be raised slightly so that pressure will :
equalize when line pressure is reached and the valve can 10. The boiler sho e
then be fully opened. A sticky valve may delay opening nace has cooled to a tel;;ge?:ttu?: :tm vggii(]ln gggﬂc:gee:rl?gr Boier, -
until a pressure greater than that in the line has been and remain in the furnace. i
generated and, in the case of a fully raised stem, the |
valve could go from a closed position to wide-open posi- 11. While the boiler is out of service, all internal Inspection,
tion with destructive force. . ;mci external parts should be carefully inspected, and

Care of 5. While the boiler is in service, it must be regularly sig'.ys f;asgféxgs oslilgﬁaerb:hgﬁlﬁe{? et;al{%n tll-}.lgin Igfnsggfg

?:féiem cleaned of ash and soot. Safety valves should be tried and sludge. Soot blowers should be inspected to see

' each week, either by raising steam pressure, or by that no jet is impinging directly on a tube, as this may

gentle pressure on the lever. Boiler must be blown ! cause the tube to be badly cut, making necéssary a diffi-
down regularly, the frequency and amount determined | cult repair or possibly a renew’al of a tube
by an analysis of the water from the boiler. When the | .
water is chemically treated for such use and the boiler 12. When making an internal inspection of any unit, Sautlon
is equipped with continuous blow-down, the main blow- , or when cleaning the fnferfor of the heating surfaces. mﬂnx.
off valves should, once each twenty-four hours, be opened ' great care must be taken to guard against the possi-
enough to be sure that the valves are in good operating | bility of steam or hot water entering the boiler through
condition. Blow-downs should be made at periods of | drains or blow-down valves connected with similar parts
low load and, if the gauge glass cannot be seen from the of other units under pressure, or the careless opening

blow-off valve, an attendant should be so stationed that | of a steam or feed valve. Bad cases of scalding have re-
he may signal when the proper amount has been blown. sulted from neglect of this precaution, and the man mak-
ing inspection or cleaning must satisfy himself that all

Water Level, 6. In a distinct case of low water caused by some
mr unforeseen condition when the cause is not at once ap- ;}agl::.a toRCHE uh masvplogadiand must pigce sty
’ parent, the fire should be put out in the quickest pos-

sible manner and the Chief Operator notified at once. 13. Open lights are not. to be used in the steam Open Lights
Gauge glasses and water columns should be blown a}: . gpaces or fire-boxes of a boller when it is off for in- Dangerous.
least once each shift. The illumination shall be suc | spection, repair or washing. The lighting of matches or

that the water level can be readily seen. As any leakage | smoking is dangerous, as accumulations of coal dust in
at the water columng may cause a false level to be shown, il stokers or pulverizers may be released and become
these must be in good condition at all times. P i E ignited. _
4 i .
i ik 7. The boiler operator must satisfy himself that he ‘\\@ L4. TFor inspection, repair and washing, only very Eleottio
E?’*mt}"u has a sufficient supply of fuel on hand and, I feieess ' low-voltage lamps should be used. The electric cap Cap Lamps.
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lamp is considered safe for this work. Extension cords
from the plant’s lighting system will not be tolerated
for use in the steam spaces of a boiler as, due to the
wet or damp condition, a person is quite susceptible to
shock or electrocution.

INSTRUCTIONS FOR OPERATION OF
DIRECT-FIRED PULVERIZED-FUEL

%"“‘m 15. The General Master Mechanic will make a thor- SYSTEMS
Equipment, ough 11}5pection of turbines, boilers, pumps, ete., in fact,
Report of. all equipment in and around the power plant, once each
week, and make a written report to the Vice President, In order that reliable results may be realized from
Operation once each month. the use of pulverized fuel, it is urged that careful atten-
tion be given to every detail set forth in these imstruc-

tions.

REGULAR STARTING

1. After an inspection shows that everything in con- Make Careful
nection with the direct-fired unit is in operating order, pspection.
and if it is desired to fire pulverized fuel, proceed as
follows:

A. See that the following dampers and valves are
closed:
1. Induced-draft damper.

2. Torced-draft dampers at burner windboxes
and secondary-air ports.

— ||
h-“—ﬁ@ 3. Fuel-air valves in burner lines.
= 4. Air-tempering and air-control valves for pul-
verizer air supply.
B. Start the induced-draft fan.
¢. Start the forced-draft fan.

D. Open the induced draft damper to provide an air
flow of 20 per cent of the maximum which will
correspond to a furnace draft of 0.50”, and hold
this setting for five minutes before inserting the

torch in the furnace.

. Light the oil torch and see that it maintains the
proper flame for lighting off.

. Open valve in burner line to be used and start
pulverizer fan and pulverizer.

Be sure that the oil torch is still burning after

G.
the fan is operating.
"4 . Start the raw-fuel feeder. Allow mill differential
"““‘“-1— g = Et;:'.) raise to .76”. Longer operation without passing

air through the pulverizer is likely to result in &
choked pulverizer.




Slowly open the air-control valve supplying air to
the pulverizer to the predetermined point. This
should insure quick and good ignition within five
seconds. Furnace conditions should always be ob-
gerveﬂ from a distance through an observation
oor.

. If the pulverized fuel fails to ignite immediately,
shut off the raw-fuel feeder, pulverizer, pulverizer
fan and the oil torch, and close the air control
valve. Allow five minutes for the furnace to clear
itself of pulverized fuel. Failure to ignite may be
due to a poor flame from the oil torch or too lear,
a pulverized-fuel mixture caused either by insuf-
ficient feed from the feeder or too much air from
the fan to the pulverizer.

After the system has been completely purged of
the pulverized fuel, light and adjust the oil torech,
and start the equipment again according to items
F, G, H, and I above with the exception that the
fuel-and-air condition should be readjusted to pro-
vide a better pulverized-fuel mixture.

. Open the forced-draft dampers at the burner wind-
box and the secondary-air ports and adjust the
induced-draft and forced-draft fans to suit operat-
ing conditions. The furnace draft should generally
be adjusted to 0.25”. Operation of the oil torch
should never be discontinued before the ignition
of the pulverized fuel has become self-supporting
and stable. This shall mean that the oil torch
must remain lighted in the furnace at least 156 min-
utes from the time of lighting off and as much
longer as {8 necessary to insure a clean, bright
coal flame, In lighting off on a cold boiler, the oil
torch must remain lighted during each of the
short periods while burner is lighted but inspec-
tion of oil supply must be made on off periods to
determine that there is sufficient oil for the mnext
light off.

When a pulverized-fuel furnace which has been
out of service is to be relighted, it shall be the
duty of the regular operator to see that all equip-
ment is in operating condition and that the indi-
vidual units are started in the regular sequence

shall immediately stop the pulverizer and shut off
the primary air and also shut off steam from the
air heater. Then proceed as in Section 6, Para-
graph B. (Reduce the air flow through the furnace
to 10 per cent of the maximum if it Is not al-
ready at that rate or less. However, do not increase
the air flow. Allow five minutes for the furnace
to clear itself of pulverized fuel, then close the
forced draft dampers.)

The Chief Operator or the General Master Me-
chanic must observe the lighting off of boilers
which have been out of service,

When there is more than one pulverized-fuel
burner connected to the furnace and it is desired
to place any additional burners in service, the oil
torch should be applied to each burner to be
lighted. If the burner to be lighted will be sup-
plied by a pulverizer not already in operation, it
is advisable to pass cold primary air through the
burner for about five minutes before placing the
pulverizer in service according to the regular start-
ing procedure in order to cool off the burner and

prevent coking.
Careful observation of flame conditions should be

i made whenever adjustments are made and the In-

duced draft and forced draft should be adjusted to
provide good flame conditions in the furnace.

. The maximum temperature of the pulverized-fuel-
and-air mixture leaving the pulverizer should not
exceed 130 degrees Fahr, normally and 135 de-

rees Fahr. should be the maximum or the pulrft
where the high-temperature alarm operates. This
temperature will vary on accouqt of variation in
raw-fuel moisture or the quantity of fuel being
pulverized if the quantity and temperature of the
air .supplied to the pulverizer remain constant.
In order to keep the outlet temperature within the
desired limits, regulation should be accomplished
by adjusting the steam valve on air heater to
regulate the temperature of the air entering the
pulverizer and not by reducing the quantity of air.

E

Adaditional
Burners.

Adjustments.

ta;lld ;hﬁ.ll do the actual lighting off. Aut.ottllxler l01! S00T BLOWING
e boiler operators must be stationed a e in-

strument pagal where he can observe the imstru- 2. Soot blowing sy hia %oneﬂ: thrfgsﬁﬁiaﬁc:ir:?};
ments and particularly the flame from the burner. according to schedule suitab Pi;i OF RS eriod. Soot blow-
He must remain at position from which he can 4 especially after an initial sta:atgg-lt% 11; ARG Holle
observe the burner flame until the burner is oper- ers, however, should be ope jently high rate of com-
ating satisfactorily. Shonld the flame die out, he - is in normal service with a sufficlently high r
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Operate
Only When
Oxygen
Content is
Low

bustion to imsure a low oxygen content in the filue gases
or when the furnace and setting are free from fire and
are cold. Before operating the soot blowers, the in-
duced-draft or stack capacity should be sufficient to per-
mit the disturbed conditions, caused by the operation
of the soot blowers, being taken care of without result-
ing in flare-backs or loss of ignition. The customary
procedure is to gradually increase the furnace draft
well above the required normal operating condition with-
out effecting an increase in the excess air for the burner
conditions. If the maximum induced-draft or stack
capacity will not provide sufficient furnace draft to per-
mit normal soot blowing conditions, the necessary fur-
nace draft should be obtained by reducing the fuel and
air capacity and being certain that suitable burner con-
ditions are maintained during the soot blowing period.
Automatically controlled dampers generally maintain the
normal furnace draft during soot blowing periods as
well as during normal operation. However, the excess
induced-draft or stack capacity necessary for proper soot
blowing conditions should be checked and the rating re-
duced if found necessary before starting soot blowing
operations. Soot blowers should be operated one at a
time for best results,

3. When burning low-volatile fuels a large amount
of carbon may be in the residue accumulating in the
boiler setting. If this accumulation should be on fire
either actively or only smouldering, operation of the
soot blowers while the boiler is on bank may result in
an explosion on account of the smouldering accumula-
tion’s being agitated in a supply of air. Soot blowing on
these installations should be done at such times that
there is a low oxygen content in the flue gases and
while the burner conditions are such that the soot blow-
ing will not result in loss of ignition, If soot blowing
must be done while the boiler is out of service it should
not be attempted before the boiler has been out of
service at least eight hours and before being sure that
there is no source of ignition in either the furnace OT
setting which might ignite any of the dust blown into
suspension and possibly result in an explosion, If the
dust in the setting contalns a high combustible content
it may be advisable to operate the soot blowers from
rear to front and then from front to rear in order to
minimize the effect of the combustible blown into sus-
pension.

4. When burning fuels having a low ash fusion point,
considerable slag is generally deposited in the boiler. In
these cases the best results for removing this slag with
the least expenditure of energy can be obtained when
the boiler load has been brought down to a light oper-

ating load. Under this condition the decrease in the
furnace temperature will allow the slag to chill and be
more readily removed by the soot blower. On installa-
tions having more than one pulverizer per boiler, the
reduction in the operating load for this purpose can
readily be accomplished by changing from two-mill to
one-mill operation. On installations having only one pul-
verizer per boiler but more than one burner, the reduc-
tion in the operating load for this purpose can readily
be accomplished by changing to one-burner operation.
The load carried with either one-mill or one-burner op-
eration should be at a rate to provide normal burner con-
ditions so that the soot blowing will not result in loss
of ignition.

LOSS OF IGNITION

5. When a pulverized-fuel furnace is operated at low
rating or on active “bank,” there is usually a higher
than normal percentage of unburned-fuel loss and a pos-
sibility of losing ignition on account of the cooler fur-
nace. Loss of ignition usually results from variations
in the fuel-air ratio and precautions should therefore be
taken to obtain and maintain the proper mixture of the
fuel and air. The following precautions should be taken
to prevent loss of ignition. -

A. Operation must be at a sufficiently high rate to
maintain ignition with a safe margin.

B. The fuel feed should be continuous and steady dur-
ing the firing periods,

C. The supply of air should be proportional to the
fuel supply, and any change in the fue_l or alr sup-
ply should be made gradually and intelligently.

D. Soot blowers should not be operated during low-
rate operation due to causing sudden and uncon-
trolled changes in the air flow,

6. If ignition is lost either on account of soot blow-
ing or from any other cause, the operator should proceed

as follows:

he pulverizer fan, which in turn will trip out

= tsht: ppilveglzer and the raw-fuel feeder. This may

be done automatically by the use of automatie

flame detectors or manually by the operator who

should have readily available means for observing

the flame. Also shut off steam from air-fin heaters

and close air control valve, . R |
air flow through the furnace to D

i f:;:dtug? tt]f:: maximum if it is not already at that

Prevent Loss
of Ignitlon

by Proper
Fuel-Alr
Mixture.




rate or less. However, do not increase the ailr
flow. Allow five minutes for the furnace to clear
itself of pulverized fuel, then close the forced-draft
dampers at the burner windbox and the secondary-

air ports.

C. Regulate the induced-draft damper so that the air
flow will be 20 per cent of the maximum and start
the equipment with one pulverizer and one burner
in accordance with the routine covered under
S“REGULAR STARTING" Section 1, items E, F,
G, H, and I. In this case, however, the pulverizer
already has some partly pulverized fuel from the
previous run and the air control valve should be
opened slowly immediately after the raw-fuel feed-
er is started so that the pulverizer will not be-
come choked,

7. Pulverized-fuel furnaces should be operated by
making changes gradually and by avoiding extremes.
Even though a wrong condition exists, such as loss of
ignition, a quick change in either reigniting the fuel or
in changing the rate of air flow should be generally
avoided and all changes-should be made with full knowl-
edge of the existing conditions.

REGULAR SHUT-DOWN

8. When it 1s desired to shut down a direct-fired pul-
verized-fuel unit and the unit is coming off the line in
the normal way, proceed as follows:

A. Shut off steam to air-fin heater. Continue oper-
ation for about five minutes or until the pulver-
ized-fuel-and-air mixture leaving the pulverizer is
approximately 100 degrees Fahr.

. Stop the raw-fuel feeder.

Stop the pulverizer when empty. When the flame
(at the burners in connection with the pulverizer
being shut down) goes out, the pulverizer may
be considered empty for shutting-down purposes.
The operator will usually notice a more metallic
sound being emitted from the pulverizer,

. Close the fuel-air valves in the burner lines.

. Stop the forced-draft fan and close the forced-
draft dampers at the burner windbox and the sec-
ondary-air ports,

. Stop the induced-draft fan and close the Induced-
draft damper after a five-minute period.

EMERGENCY SHUT-DOWN

9. When an emergency shut-down is necessary and PEmergency

there is sufficient time to permit cleari o
D e R clearing the pulverizer,

A. Shut off steam to air-fin heater.
B. Stop the raw-fuel feeder,

C. Stop the pulverizer when a decided metallic sound
is noted.

. Stop the pulverizer-fan.

- Close the air-control valve and the valves in the
fuel-air lines in the burner lines.

. Stop the forced-draft fan and close the forced-
draft dampers at the burner windbox and the see-
ondary-air ports,

. Stop the induced-draft fan and close the induced-
draft damper, after a five-minute period.

FORCED SHUT-DOWN

10. . In case a shut-down of the pulverizing equip-
ment occurs and the pulverizer has not beea run empty
(caused by an electrical trip-out of some of the equip-
ment in the electrical interlock), the equipment should
again be put into service within thirty minutes after the
shut-down according to the method described under
“REGULAR STARTING" except that the air control
valve supplying air to the pulverizer should be opened
slowly immediately after the raw-fuel feeder has been
started since the pulverizer already has a supply of
partly pulverized fuel and a delay in passing air through
the pulverizer may result in a choked pulverizer. Oper-
ate the equipment with the pulverized-fuel being fired
for about 15 minutes. If it is then desired to discon-
tinue operation, the equipment should be shut down in
the normal way by running the pulverizer empty as
deseribed under “REGULAR SHUT-DOWN.”

If the equipment cannot be started within thirty min-
utes after the shut-down and if the pulverizer is hot,
open the access door and air port clean-out doors care-
fully and inspect the pulverizer for fire. If no fire is
found, start the equipment as noted above. In case &
fire is found in the pulverizer, quickly close the access
door and the air port clean-out doors and proceed as
noted under “FIRES IN PULVERIZERS" Section 11.

Bhut-Down.




FIRES IN PULVERIZERS

11. A pulverizer stopped in an emergency is likely
to have considerable partly pulverized fuel in it and if
the pulverizer is hot and allowed to stand in this con-
dition for some time, the fuel may ignite. To reduce
this possibility we have recommended under “FORCED
SHUT-DOWN” that the equipment should again be put
into service as soon as possible after a shut-down of the
pulverizing equipment occurred if the pulverizer had
not been run empty. If it is impossible to run the pul-
verizer empty, proceed as follows:

A. If the shut-down occurred while the air-and-fuel
mixture leaving the pulverizer was at or over 135
degrees Fahr,, and there is no fire in the pulver-
izer, clean out the pulverizer by hand as soon after
the shut-down as possible.

. If the shut-down occurred while the air-and-fuel
mixture leaving the pulverizer was less than 130
degrees Fahr., the partly pulverized fuel may be
left in the pulverizer provided operation will be
resumed within three (3) hours.

. If the shut-down will exceed three (3) hours, it is
advisable to clean out the pulverizer by hand as
gsoon as possible and take advantage of this op-
portunity to inspect the pulverizing equipment.

If a fire does ocecur in a shut-down pulverizer, the
operator should proceed as follows:

A. See that steam is shut off air-fin heater. The other
valves in connection with the pulverizer are nor-
mally closed as routine operation during a shut-
down, however, check that these other valves
(namely, the air-control valve and the fuel-air
valves in the burnmer lines) are closed.

Open the air port clean-out doors, one at a time
and drench the interior at the air ports with the
discharge from a chemical fire extinguisher or
steam. Close the clean-out doors. The operator
should stay out of direct line of the clean-out
openings.

. Repeat the drenching at the air port clean-out
doors for one-half hour at intervals of about ten
minutes.

. Open the access door carefully, taking precautions
that any gas which may have been generated dur-
ing the period of the fire will not ignite, and drench
the interior with the discharge of a fire extin-
guisher or steam. When the fire has been extin-

gui:shed and the fuel has been cooled below the
lgn_:tion temperature and after any poisonous gases
which may have been in the pulverizer have es-
caped, the pulverizer should be cleaned out so that
it 1&_1 certain that there is no trace of fire or smoul-
dering remains. Air in any way should never be
used for cleaning pulverized-fuel equipment sus-
pected of containing fire, and we consider the use
of vacuum cleaning systems for cleaning pulver-
izers as hazardous at any time.

. Inspect and clean out the pulverizer windbox, air
inlet ducts, outlet pipes, pulverizer fan, and feeder
of any residual fire.

. When certain that the pulverizer and related equip-
ment is clear of all traces of fire, the equipment
may again be put into operation according to the
normal procedure,

12. Fires in pulverizers during operation are of very
infrequent occurrence. They may, however, originate
from a variety of causes, such as:

. Too high temperature of air to the pulverizer.

. Fire in raw-fuel bunker.

. Fire started in idle equipment by welding or burn-
ing operations. Equipment should always be in-
spected after these operations. Welding or burn-
ing operations inside any piece of pulverized-fuel
equipment should not be started without first tak-
ing some precautionary measures to prevent sparks
or molten metal from starting a possible fire.

D. There is some evidence that coal high in pyrites
is more susceptible to ignition than other coal.

In addition to the fact that fires in operating pulver-
izers are infrequent and those that do occur are usually
put out without damage or even interrupting operation,
the occurrence of fire must be looked upon as serious
and should be dealt with promptly and adequately.

The object of all methods of dealing with this class of
fires is to smother them by reducing the oxygen (air)
to a point where combustion will 'not be supported.

A fire in an operating pulverizer usually makes its
presence known by an inerease in the outlet fuel-air
temperature that cannot be accounted to_r by changes
either in the raw-fuel moisture or the air-inlet tempera-
ture. Moreover, this increase in outlet temperature is
sudden and of considerable magnitude, usually of the
order of 100 degrees Fahr. or more—the*maximum nor-
mal outlet temperature should not exceed 135 degrees

Fahr.

Fires In
Pulverizers
In Operation.




If a fire is suspected in an operating pulverizer, the
operator should proceed as follows:

A. Increase the raw-fuel feed to the pulverizer to the
maximum pulverizer capacity. If the pulverizer is
already operating at maximum capacity, be sure
that the raw-fuel feed is not decreased.

. Change over from hot- to cold-air operation, Avoid
increasing or making sudden changes in the air
flow through the pulverizer and boiler.

. If the temperature rise of the outlet air is checked
and starts to return towards normal in a few min-
utes, continue operation until the normal outlet
temperature is restored. The pulverizer capacity
may then be reduced according to operating de-
mands. However, if the pulverizer capacity is
reduced, be sure that the air flow through the pul-
verizer is also reduced so as to keep a rich fuel-air
mixture in the pulverizer.

. Special precautions should be taken to see that the
raw-fuel feed is not interrupted during the entire
time that a fire is suspected. If the raw-fuel feed
should be interrupted, immediately shut down the
pulverizer-fan which will also trip out the pul-
verizer and feeder and close all valves connected
to the pulverizer.

. If the temperature rise of the outlet air is not
checked and does not start to return towards nor-
mal in fifteen minutes after having changed from
preheated to cold air, proceed as follows:

1. Close the air-control valve.

2. Shut down the pulverizer-fan, which will also
trip out the pulverizer and feeder through
the electrical interlock. Close the fuel-air
valves in the burner lines.

Proceed to take care of the fire as described
in Section 11 covering fires in pulverizers
which are shut down.

FIRES IN OTHER EQUIPMENT OF PULVERIZED-
FUEL SYSTEMS

13. A fire found in any other part of the pulverized-
fuel system, as between the pulverizer and the burners,
should be smothered, and drenched with the discharge
from a chemical fire extinguisher or steam. However,
any accumulation of fine dust should not be disturbed
and drafts over the area on fire should be avoided. After
the fire has been smothered, the equipment should be

cleaned and all the equipment in connection with the
unit should be carefully inspected before the unit is
again put into service.

A fire in the raw-fuel bin should be looked upon as
serious and should be dealt with promptly and adequate-
ly the same as a fire discovered in an operating pulver-
izer. The fire should be smothered if pns:sib)e‘ and in
bins provided with covers steam may be piped into the
bin. In open-top bins steam may be piped into the a._f-
fected area. After the fire has been smothered, the bin
should be run empty and in feeding this raw fuel to the
pulverizer special care should be taken_that the ppl—
verizer is being fed continuously at maximum capacity
with the least possible air flow. _CGntinulty of feed at
this time is especially important. in order to safeguard
against a possible hazardous condition, If for any reason
the feed to the pulverizer should stop, the pulve.rizing
equipment should be shut down immediately by trlpp_ing
out the pulverizer-fan, which trips out the pulverizer
and feeder through the electricall interlock, and all valves
in connection with the pulverizer should be _clnsedito
prevent a draft through the pulverizer. If ms_pect on
of the pulverizing unit then proves that no fire is %reg-
ent and the cause for the feed interruption ]:ra.s,i ein
removed, the unit should again be put into serv ce{) o
continue' the emptying of the raw-fuel bm._Tbis su sz:
quent operating period should ba_ observeg just as c?r
fully as the period before the 1nterrupt1_0n took place
and should continue until the raw-fuel bin is empty.

I ———
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the drafting of these instructions.
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ELECTRICAL STANDARDS

The mine foreman, who is held responsible under the
law for the safety and general condition of the mine,
is recognized as the man in authority in and about the
mine.

The mine electricians are expected to follow the orders
of the mine foreman in the performance of routine work,
repairs, and the installation of such extensions as may
be required in the regular operation of the mine. They
will also receive orders from the local chief electrician
as to the general methods and special work when neces-
Bary.

The extensive use of electricity in our mines raises
many problems which require special training that a
mine foreman should not be called upon to acquire. The
mine electrician should be impressed with the necessity
of observing improper conditions and reporting them to
the proper authorities, with suggestions covering their
remedy.

The following rules and regulations are to be con-
sidered as standard for the use of electricity, both under-
ground and on the surface, at the mines of The Union
Pacific Coal Company. They will be enforced, and are
dhe:eby understood to be in force and effect as of this

ate.

GENERAL INSTRUCTIONS

1. At each mine there shall be posted a plan map
showing the mine wiring, cables, conductors and the lo-
cation of permanently installed electrical machinery, the
legend shown thereon to be as follows:

Yellow—High Voltage (2300 V.).
Red—Low Voltage A, C.
Brown—Low Voltage D. C.

Mining machines, pumps, hoists, locomotives, fans,
ete., shall be designated by note.

These plans will be revised by the local Chief Elec-
trician at intervals not exceeding six months, and oftener

when necessary.

2. A rigid, systematic and careful inspection of all
electrical equipment, cables and supply lines shall be
made monthly, a report of this inspection to be for-
warded to the office of the General Manager in Rock

Springs.

NOTE: This inspection shall cover the points out-
lined under heading—‘Instructions to Persons In-
specting Electrical Equipment.”

3. In all future installations within the mines, the
voltage shall not exceed 2300. This potential, which
may be brought in and applied to motor-generator sets,
hoists, pumps or other apparatus upon the recon}menda-
tion of the Vice President, Operation, shall be installed
under the direction of the Chief Hlectrician. Mining
machines, locomotives or small capacity motors (less than
25 H. P.) shall not have a voltage in excess of 275.

Special attention shall be paid to the proper mounting
of all equipment, enclosing wherever possible in steel or
transite-board boxes all devices such as switches, current
transformers, potential transformers and rheostats.

anent installations, before being approved and
plsf:ae?lin operation, must be thoroughly inspected by the
Chief Electrician or local Chief Electrician and shall be
properly painted. Light-colored paint shall be used on
all underground installations.

Electrical
Map.

Voltage.

Installation
Approval.
Painting.




GROUNDING

1. The frames, casings or inclosures of all stationary
electrical apparatus, such as motors, motor-generator
sets, rotary converters, transformers, starting and con-
trol apparatus, oil switches, cable sheaths, conveyors,
hoists, or other equipment that may become accidentally
charged with electric current, shall be grounded.

(By grounding is meant making a permanent connec-
tion to the general mass of earth in such a manner as

- will insure at all times an immediate discharge of elec-
tric energy to the earth without danger.)

A thorough inspection of all ground connections will
be made every thirty days.

2. Ground wires shall not be smaller than No. 4 B &
S gauge and need not be larger than 00 B & S gauge.

AT =T (VTR

Earth and Copper
Sulphate filling=15
Lbs. Copper Sulphate
in back fill

Total depth 4o
be varied +o
Secure pebma-
nently moist
carth

Fig. 1—How Grounds Are Made.

’ Method used to obtain low-resistant ground connections
?rl lightning arresters and electric machinery. Unless spe-
ga means are used, good grounds cannot be obtained in
naocalities. Electric protective equipment is valueless
without an efficlent ground contact. Connectlons should be
made to plpe lines wherever possible.

3. Ground wire connections to the apparatus shall
be made by means of an approved clamp or terminals
soldered to the ground wire and securely bolted to the ap-
paratus where its removal will be unnecessary for in-
spection and repairs.

4. All ground connections shall be made to pipe lines,
track, or to buried ground plates or pipes which shall be
in contact with permanently moist earth, these connec-
tions to be mechanically secured and soldered, welded
or clamped. (Fig.l.)

6. All ground connections shall be approved by the

local Chief Electrician and, in case any doubt exists as
to the reliability of ground connections as designated

RETURN FRAME GROUND
(Rall if bonded )~ (Bonded, rall or wire)

1

CaBLE COLOR CODE
WHITE - Hot side of line

BLACK- Return
GREEN- Frame ground

FEEDER WIRE
(Usually a trolley)
2

While \‘--~._

Black —__||
Green — 22—
by

3
GROUNDING MOBILE TYPE EQUIPMENT.
Fig. 2-

Ground
Terminals,

Connectlons
to Ground.




in the foregoing paragraph, he shall withhold approval
until sufficient ground connections have been made to
serve the purpose for which intended.

6. Ground wires should be straight and as short
as possible and, where necessary to run in conduit, the
ground wire shall be electrically bonded thereto,

7. Solid wire may be used as a ground conductor,
excepting that stranded conductor shall be used to
ground apparatus subject to movement or excessive vi-
bration.

8. Ground wires shall be installed in such a way
that they may be inspected for continuity and will be
protected from mechanieal injury.

9. For method of grounding D.C. mining machines and
other types of mobile equipment, see Figure 2. Wherever
three conductor cables are in use, the frame ground con-
ductor shall be green, the return conductor black, and the
hot conductor white.

Cable code:
3—conductor: White 2—conductor: White
Black

1300 Y. Primary ~.

“@round =-===""
““.Alternate method of
grounding in case midpoint
is not accessible.

Fig, 3—Permanent Grounds.

‘Transformer cases should be grounded In such a manner
.thatutha earth contact Is not disturbed during ordinary in-
spection and repair work. If the midpoint of a transformer

secondary winding 1|
should be grounde%. = Bt RACHENELS, soub) sssopnsty. Iine

10. Transformer cases, oil switches and supporting
frames shall be effectively grounded.

11. The secondary of one transformer of each 3
phase bank shall be grounded at the point which brings
a(%t;ut ;h}e lowest voltage from ground to live conduector.

g. 3.

12. Single phase lighting transformers shall have
the case and one side of the secondary grounded. (Fig. 4.)

13. All 2300-volt motors driving motor-generator
sets, hoists, or fans or general-purpose motors shall be
provided with duplicate ground connections. Ground
connections leading in different routes are preferred.
Iron conduit, although grounded, connecting the motors
will not be considered as constituting a ground conductor.

A e med
gr::ru € ::‘Jl!:dﬂf Alternate mothed
: e of grounding
le 2 feetae e
T

Th |

r ., Midpaink
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Where UDvelt lighting cirevits are
wied, one log of secendary shall be'
srentded:

Fig. 4—Protecting An Open-Delta and Single-
Phase Connection,

—The secondary circuit may be grounded either at the
mi(ﬁ&olntheof a transformer winding or by making an earth
connection to one of the line wires. In all Instances the
casings of the transformers ghould always be grounded.

B ngement is usual for lighting transformers,
but inTﬁisigg:ngas the tank should be grounded and also
the midpoint of the secondary winding or a line wire.

14, Transformer secondaries supplying rotary con-
verters shall not be grounded. (See Fig. B.)

15. Lightning arresters shall have adequate ground
connections.




16. The cases of all instruments, relays and meters
shall be grounded with No. 12 B & S gauge copper wire.
Secondary circuits of potential and current transformers
shall be grounded with a conductor not smaller than the
conductor of the secondary circuit.

Three-phase 7 Brush-: mg. b5
fransrormer 4ie Na LA No Grounds Used

= on Transformers
: for Rotaries.

. l There is a phys-

ical ecircuit con-

nection between

the alternating-
current energy and
the direct-current
supply in a rotary
converter, conse-
quently, since the
direct-current sys-
tem Is normally
T grounded, another

2 earth connection

Ground fo rail- made to the sec-

toltlzda.r.t‘w' w;res of

e transformers

creates a short clrcuit around a part of the rotary winding.
For Instance, if line No. 1 is grounded, current from A goes
through !:he motor and returns to the rotary via two paths,
one to A’ and the other to point C through line No. 1. Thus
:E?t:‘;ctlon of the winding between C and A’ is short cir-

BONDING

1. IT IS MANDATORY THAT ALL BONDS FOUND
OR KENOWN TO BE DEFECTIVE OR BROKEN BE RE-
PLACED ON THAT SHIFT OR BEFORE THE BEGIN-
NING OF THE SUCCEEDING SHIFT. (See Rule 8.)

2. All tracks used as a conductor for electric cur-
rent shall be bonded at every joint and cross bonded at
intervals not_exceeding 300 feet.

3. Bonds at switches, frogs and turnouts shall be
applied as shown in Fig. 6.

Arein Bond
-~

Z

Noles= Use caost iron walding wire whan
welding boad to cosl iron frog.

Fig. 6—Bonding Around Switches.

= il tem may easily be spolled by a
oo:%a?:g;;eorﬁggf g? bosxfdss at switches and turnoutai. bTIE}?
pi should be to obtain a two-rall path for curren o
:rglnnd the switch and to the tracks leadlng therefrom.

- type and shall be

. All bonds shall be of the arc weld t

we?ded to the base of the rail on the inside of the track,
and of sufficient length to span splice bars or fish plates
unless otherwise approved.

NOTE: "Bonds shall be 4” longer than gplice bars or

Ak vk d in such a way as to give

5. Bonds shall be welde
proper conductivity and perm
Fig. 7.)

6. All track bond
jcal Inspection every
¢indings forwarded
Springs.

blow torch
ding and the use of an open flame
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to avert accident from this cause.
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Repairing
Bonds.

Inspecting
Bonds.

Fig. 7

The primary
thought in apply-
ing a bond should

iy eondetinity at the
i ,::tl?-f‘g",' joint. However, it

should be done in
such a manner that
the bond may be
completely salvag-
ed, so that they
will be better pro-
tected and yet be
easily removed
when it is neces-
sary to do so.
Bonds should be
welded to the in-
side section of the
base of the rall.

i

e §

— —Heepweld wall back
-7 Trom the heel fo

=TT permit chisel being

inserted when removing

8. When it is necessary to make temporary repairs
to one or more broken track bonds, a suitable section of
4-0 bare copper wire should be fastened to broken bonds
with two %4-inch Crosby clips, as in Fig. 8, permanent
repairs to be made without delay. All bonds should be
thoroughly inspected every thirty days.

Derecvive Of, Unpanoen Joinr
=l L iy %_

Bowpap Jomr Z-‘.-n: WiRE.

e
Boworo dainy

Fig. 8—Temporary Bonds.
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TROLLEY WIRES

1. Trolley wires shall be No. 4-0, B and S Gauge
grooved, and shall be supported on hangers of Type O.
B. Cat, No. 11,309 and clamps O. B. Cat. No. 14,489, or
equivalent. *

2. The height of trolley wire above the rail shall
be made as uniform as practicable.

3. Trolley wires shall be placed so as to give the
maximum practical clearance and shall be kept in as
straight a line as possible. They shall have a maximum
height of not to exceed 63 feet and a minimum of not
less than 4 feet.

4. On straight runs the hangers shall be placed not
more than 20 feet apart where the height of the roof
above the track is 5 feet or less, and not more than 25
feet apart where the roof is more than b feet above the
track. On curves the hangers shall be so placed that the
trolley wire at any one hanger may be entirely discon-
nected without exposing the locomotive runner to danger
of contact.

6. TUnderground trolley circuits over 2,000 feet in
length shall be sectionalized at least every 1,500 feet
by placing in the line a switch, right or left hand as
required, by which the line can be entirely disconnected
from the source of supply. All branch trolley lines shall
be provided with a frog at the point where they leave
the main, and also with an automatic switch installed at
or near the frog by which the branch will automatically
be disconnected from the main. (Fig. 9.)

Trolley main fohave sechion insuiato

LA g swifch every 4; =~ ¢

Trolley frog Angle :
o coit conciiion

Fig. 9

Underground trol-
ley clrcuits should
be laid out so that
a section insulator
switch 1s located
every 1,600 ft. in
the line. Branch
circuits should be
equipped with a
section insulator
switch at the point
where a tap Is
taken from a main
trolley wire.

e signs designating locations of discon-

. Appropriat
ne:ﬁng Etf'itches shall be placed along the line.
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Automatle
Switches.

Trolley
Deadends.

7. Automatic cutout switches similar to that shown
in 0. B. Cat. No. 9,034, shall be installed at partings to
cut current off wires when not required. In this case a
special light circuit shall be run to serve the parting,

8. All ftrolley lines shall be dead-ended by an in-
sulated turnbuckle and dead-end cam grip similar to O.
B. Company, Cat. No. 14,630 and 14,794, same to be
s(t;‘s;penldoed from hook or eyebolt of appropriate design.

g. 10.)

Leoo-£na Cam Grip,

7
Nhsulored Tornbuckle

Decd Endt Hock (Installed as shown er ploced
herizontells end enchered to a timber)

i
i

v
Ll

Fig. 10—Standard Dead-End For Trolley Wire.

LIGHTING AND LIGHT WIRES

1. Electric lamps shall be installed at all partings,
switches, passageways that cross haulageways, work-
rooms, pumps, hoist, and motor-generator rooms, and
other points as the mine foreman may direct.

2. Portable lamps shall be fitted with rubber-clad
cord (similar to Tirex), and the lamp shall be protected
with a wire guard of the Protex type.

3. Lighting wires shall be attached to trolley or
power lines by O. B. current tap, which will permit the
circuit’s being disconnected while the base of a broken
lamp is removed.

4., All wiring shall be supported on porcelain in-
sulators, and when the track is used as a return for the
lighting circuits the return wire shall be attached to the
track by bonding to the rail or by attachment to regular
bonding. (Fig. 11.)

5. The ground connection shall be made of not less
than No. 8 B & S Gauge copper wire which shall be
buried below the surface of the floor and carried to the
side of the entry and thence on porcelain insulators to
the roof.

6. All electric lamps connected to trolley lines for
lighting underground shall be 275 volts. :

Wire bubween hight snd saerce of pamcr doba

B11 Bu S rebbar erearad and abtached 4o Tralley o
wikh Unisgraal Tk Clip =

==

Fig. 11

The haulage sys-
tem of a mine Is
so important that
it is necessary to
install all feeder
and trolley circults
In a safe manner.

will ba $[# aetann Aball ebhar puinke
en sbrarghk drack to be 16§
Bveud .R.,, warbical or hars bands

Clearases dv be nal Lens
b bhan 34 frenralensas =)
I wodu of #ll havlage wigh

8 d Tight faba 8 B3 bars,
e tud i ;.":'.u  Insulators, thinnaisd

m-”:lh -

7. All sockets will be weatherproof type (similar to
G@. B. Cat. No. 60,666). Light wiring shall be not less
than No. 12 B and S Gauge, rubber covered, and shall
be supported on porcelain insulators or split knobs and
held free from timbers, coal and rock.

Location.

Portable
Lamps.

Trolley
Attachment,

Method of
Installing.

Wire Size
for Light
Grounds.

Voltage.

Socket Type
Connectlons,
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Insulator
Type and
Fastening.

Bulb Re-
placement.

Two Wire
Circnlt
Insulation.

Provision
for Discon-
nection.

8. Wires may be fastened to glass insulators, ‘Z.;;reg
or ﬁood pins driven into the roof or on No_.thasg ”xé%,;
porcelain insulators fastened to timbers WL ads i
lag screws with a 3" cut washer under he itil e
must not be nailed to posts either with or witho

sulators.

9. Lamp bulbs shall be replaced only by the Mine
Electrician or a person authorized by him.

i ircui herein
. With all two-wire circuit installations, W
ongowira constitutes a permanently grounded return, thg
ground wire shall be installed in the same manner an
afforded the same support and insulation as the live or
supply wire.
in cir-
11. Any branch two-wire circuit leaving a main
cuit shall be provided with a double-pole fused switch

ires leading
of the safety enclosed type to protect the w
from it and for cutting off all current within the branch

circuit.

CABLES AND POWER LINES

1. Electric conductors shall not be permitted {n any
return air course unless permission in writing is first
obtained from the General Manager and the Safety En-
gineer. In case this permission is granted, the cables
8o installed shall be lead covered and armored,

2. All wires or cables crossing hoisting slopes, panels
or traveling ways, when subject to mechanical injury,
shall be carried under the roadbed or track in iron econ-
duit at such a depth that they will be free from injury.

3. For low-voltage conductors the live wire shall
have rubber insulation (660-Volt Classification) and shall
be provided with two woven weather-proof braids. The
grounded wire may be bare.

4. In panels the cable is to be ecarried in the passage-
way parallel to the panel slope.

6. BEach section of the mine operating mechanical
loaders shall be equipped with automatic reclosing ecir-
cuit breakers and a disconnecting switch ahead of each
circuit breaker.

6. All 2300-volt power circuits leading underground
shall be provided at the surface with a disconnecting
switch in each conductor capable of opening the circuit
under load. (Fig. 12.)

No.l- Strain Insulstor

85 specif/ed.

depending upon size and
kind of cable.

Fig. 12—Protect All Cables

= must be taken Inside the

Wharavll;r vfiarc:ao :ﬁé&:l;n?}:g};rotected by a disconnecthég

uIa encd lightning arrester. Provislon should also be

sw!tcht *open any or all of the line wires by means of a
w&:h ct':r group of single switches,
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Locatlon.

Crossings at
Slope and
Manwnay.

Conductor
660-V.
Classifica~
tion.

Panel Power
Supply.

Circult
Brealcers.

Surface
Disconnect-
Ing Switch.

No.2- Drsconnecting Switeh,

No. 3= Arrester, as specifred.
No.4 - Pothead or Condulet,
(Condulet preferred)size
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Type, Con-
tinuity and
Grounds,

Cables
Buried.

Cutouts.

Cables for
FPermanently
Dry Mines.

Bupport and
Gromding.

Cable
Splices
and Taps.

7. All 2300-volt cables in damp or wet places, in
bore-holes or underground, shall be lead covered and
armored. The armor shall be electrically continuous
throughout and shall be effectively grounded.

8. Buried cables shall be leaded and armored or
placed in metallic conduit.

9, Underground cables leading to motors, and par-
ticularly those remotely situated from other points of dis-
connection, shall be provided with oil circuit breakers.

10. In permanently dry mines the lead sheath may
be omitted if the cable is provided with a rubber belt
around all conductors and enclosed in a metallic armor
to protect it against injury from abrasion.

11, Cables in entries or passageways shall be sup-
ported by cable rings on messenger wire. The supporting

messenger wire shall be effectively grounded at intervals
not exceeding 500 fest,

12. Cable splices and taps shall be insulated with
varnished cambric or rubber and friction tape which shall
be equivalent to the insulation of the cable itself. The com-
pleted joint shall be painted with two coats of No. 1206
Glyptal Lacquer, and two hours allowed for each coat to
dry. After the second coat is thoroughly dry, the joint
shall be served with metallic armor similar to that used
on cable, and soldered band wires should be provided at
the ends of the armor to hold it in place.

13. 1,000,000 c.m. cable shall be a minimum for power

circuits emanating from 300 KW motor-generator sets,
converters, or rectifiers,

14. A metallic return circuit shall be provided for each
conversion unit,

e

SIGNAL AND PHONE LINES

1. TELEPHONE LINES SHALL NOT BE IN-
STALLED ON THE SAME SIDE OF AN ENTRY AS
POWER LINES.

2. EVERY PRECAUTION SHALL BE TAKEN TO
PREVENT CONTACT OF TELEPHONE AND SIGNAL
WIRES WITH POWER LINES.

3. IN S0 FAR AS THE FOLLOWING SIGNALS
APPLY, THEY SHALL BE USED WITHIN THE MINE
ON THE TELEPHONE SYSTEM. A PRINT, 814"x10%",
SHOWING THE CALLS, SHALL BE POSTED AT EACH
PHONE. THE LETTERING USED SHALL NOT BE
LESS THAN 34” HIGH AND INSTRUCTIONS COVER-
ING THE USE OF SWITCHES SHALL BE SHOWN
THEREON.

Tipple short.
QOutside hoist short, 1 long, 1 short.
Mine office long.

Mine Foreman

Machine Boss

Rope runner

Sub-slope hoist

Sub-slope rope rider or

Parting 1 long, 2 shorts.

4. TELEPHONE AND SIGNAL LINES BETWEEN
THE MINE OPENINGS AND BUILDINGS SHALL BE
IN UNDERGROUND CONDUIT WHEREVER THERE
IS POSSIBILITY OF THEIR COMING IN CONTACT
WITH THE HIGH-VOLTAGE LINES, THROUGH AC-
CIDENT TO THE HIGH-VOLTAGE LINE OR TO THH
SIGNAL OR PHONE LINE. s

5. Mine telephones shall be of W. H, Co.’s type 13367,

valent.
2 éf';s eﬁ?ipolnts where wires enter the mine they shall
be protected by & W. H. Co.’s Type 58 A. P. protector in-
stalled in a wood box lined with J-inch asbestos board.

7. Telephone wire shall be rubber covered and shall
be supported in the same manner as low-voltage power
lines.

gignal wires shall be No. 9 Birmingham

Wﬁ"e Gﬁﬁgzl?)gaquﬁralent, and shall carry not more than
30 volts. i
or elope signal wires shall not be more

th:ﬁ 20511{%’;31‘;;:1'!: andpthe distance between wires shall
be 6 inches. All wireslshall be drawn taut and extend

he slope.

thié“"r}:ﬁ?fﬁﬁaﬁi ta.nd signal lines liable to make con-

tact ‘with high-voltage power lines shall, at the point

they enter the buildings, be protected with a W.

Ehe&? 's type 58 A. P. protector installed in a wood box

lined with 3-inch ashestos board.

short, 1 long.
short, 1 long.
long.

long, 1 short.

N oy =y
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Installation.

Precaution in
Installation.

Signals
Under-
ground.

Qutside
Installation.

Type of
Telephone.

Signal Line
Protectors.

Phone Wire.

Signal Wire
Bize.

Support for
Signal Wire.

Phone Line
Protection,
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FPole
Spacing.

Inspection.

Cross-arms,

Circults on

Cross-nrms.

Vertical
Risers.

Strain
Insulators,

Climbing
Space.

Cross-nrm
Spacing.

Conductor
Blzes.

OVERHEAD DISTRIBUTING LINES

verhead distributing line is taken to mean any
cirﬁélitoor aggrigation of circuits on poles, il_:cluding sup-
porting elements, that are used for supplying electrical
energy at a potential not exceeding 2300 vo‘lts._ It in-
cludes motor, lighting, signal and telephone circuits, ete.

1. Pole spacing shall be 100 feet in streets and alleys.

9. Pole lines shall be inspected every two years t_a
determine condition of butts below the ground line. This
inspection shall consist of digging at least 18 inches be-
low the ground line and adjacent to the pole and the
condition of the wood determined by a blow from a
digging bar. In addition, it shall be the duty of any em-
ploye, whose duty it may be to climb a pole, to assure
himself, by visual or other inspection, that the butt is
in good condition and that the pole is safe to work upon.

3. All lines shall be inspected every two months to
determine their general condition.

4. Cross-arms shall have a center pin spacing of 30
inches and a side pin spacing of 1414 inches.

5. All wires of the same circuit shall be carried on
the same cross-arm.

6. Vertical risers on poles from underground cables
shall be enclosed in a metal conduit.

7. Guy wires shall have an interlocking strain in-
sulator which shall be located so as to give 6 feet of hori-
zontal clearance from the pole guyed.

8. All poles to which guys are attached shall be
protected with guy shims and guy hooks.

9. For climbing space on poles see Figs. 13 and 14.

10. Cross-arms carrying power wires of the same
voltage shall have a vertical spacing of 24 inches.

11. Cross-arms carrying signal and telephone wires
shall have a vertical spacing not less than 48 inches from
power lines.

12. Material and ininimum size of conductors shall be
as follows.

2300-volt lines, No. 4 B, and S. Gauge M.H.D.
Copper,
110/220-volt lines, No. 6 B. and 8. Gauge M.H.D.
Copper.
Signal and telephone lines, No, 9 B. W. G., E. B. B.
galv. iron wire.

Pole steps shall be 5”x9” gal. iron.

‘g—#}fﬁc—-ﬁ-’f—

- 15> ‘.'.;1

5

<Hf A
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5 . Gross
f,jgg“’, ””ﬁ-;m I RELR stamstoret
Climbin spaca 30”
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Legend:
M. H. D.—Medium
Hard Drawn,
B. W. G.—Birming-
ham Wire Gauge.
E. B. B—Extra
Best Best.

Fig. 18

Climbilng space
provided by set-
ting all wires on
the cross-arms so
that none comes
closer than 16
inches to the cen-
ter line of the pole.
Thus a 30-in. space
is always kept.

Fig. 14

There is no need
for the llneman to
wind around the
pole to get to the
uppermost wir es
when buckarm
construction 1is
properly maintain-
ed. Note the 30x30
in. climbing space
is maintalned on
one s8lde of the
pnle.

Legends.
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Installation.

Bwitch Type.

Wire.

Fixed Lights.

Receptacles

for Portables.

Number
Lights.

Grounding.

Lights at
Explosive
Distributing
Btatlons.

Insulated
Platforms.

WIRING IN UNDERGROUND STATIONS

The following rules include such places as hoist, pump
and motor-generator stations, repair rooms, Mine Fore-
man's cabin, toolrooms, ete.:

1. Wiring for lights shall be installed in metal con-
duit.

2. Hach room shall be provided with a safety type
of entrance switch.

3. Wire shall not be smaller than No. 12 B. and S.
gauge and shall be rubber covered.

4, Ceiling lights shall be In fixed positions.

b. Receptacles shall be installed on opposite sides of
the room for attaching portable lamps where necessary.

6. No more than six lights shall be installed on any
one circuit.

7. All conduit shall be grounded.

8. No wiring for lights shall be carried within 5 feet
of any underground explosive distributing station and
special attentlon shall be given to all electric installations
in the vicinity of such stations.

9. An insulated platform or rubber matting shall be
provided at all permanent underground electric installa-

tions regardless of voltage—pumps, generator sets, hoists,
main line switch boxes, ete.

WIRING OF SURFACE BUILDINGS
AND TIPPLES

1. All buildings shall be wired in metal conduit,
special attention being given to neatness and the proper
support and installation of fittings.

2. The voltage to be used for such work shall not be
greater than 250 volts.

3. Electric heaters will be installed only with the writ-
ten approval of the General Manager. Electric heaters in
weigh rooms shall be stationary and connected to separate
circuits from lighting circuits. They shall be protected
with suitable guards to prevent inflammable material
from coming within 8 inches of the heating elements.

4. Motors in dusty places shall be Installed in sepa-
rate rooms which shall be made fire resisting by lining
with metal lath coated with cement plaster or by metal
and wire glass construction. Motors, switches and controls
in dusty places shall be of dust-tight construction and

installation.

. Motor wiring shall be installed in metal conduit.
Special attention ghall be given to guarding exposed
conductors and parts that may give electric shock.

6. Motor frames, gtarting compensators and control
equipment shall be effectively grounded.

7. 0il switches now equipped with series trip coils
shall be provided with secondary trip coils operated by
current transformers placed In the high-voltage circuit.

= tarting compensators, controllers and switches
cogta.lnsing oil, the freezing of which will render the
apparatus less effective, shall be filled with non-freezing

oil.

1 knife switches shall be of the safety enclosed
tn?é ;.1111(1 shall have a steel box enclosing same Which
shall be effectively grounded.

ace powder houses may be wired for electric
1ig]]-12; (?.l]-‘.lf]rvoltg) but only under the direct supervision
of the Chief Electrical Engineer.

Adequate insulated platforms or rubber mats

i d as a protection in handling

ghall be provided and use
all electric switches.
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Method.

Voltage.

Electrlo
Heaters
and Guoards.

Fire-Reslst-

Ing Rooms
for Motors.

Motor
Wiring.

Grounds.

Secondary
Trip Colls.

Non-Freezing
o1l

Switch
Type.

Lights In
Powder
Housea,

Insulated
FPlatform
or Maots.




Fireproofing.

Installation.

Type of Wire
Insulztion.

HOISTS

1. Permanent hoist rooms are to be fireproofed, in
a manner determined by the General Manager, with the
approval of the Safety Engineer. (Temporary locations
are those wherein the machine will be in service in one
position less than 6 months.)

9. Hoist motor, controller, control equipment, oil
switches, cable sheaths; current, potential, power and
lighting transformers; switchboard frames, resistance
boxes, and supporting frames, shall be grounded as here-
tofore provided.

3. There shall be installed at each hoist and mechan-
ical loader installation suitable disconnecting switches to

open each conductor for the purpose of inspection or’

repair. At all 2300 volt installations, porcelain enclosed
cut-outs shall be installed to disconnect all power from the
equipment involved, this installation to be made at the
location of the equipment.

4. Resistors shall be mounted on concrete bases or
supported on pipe frame work so that the bottom of the
resistor will be at least one foot from the floor and shall
be 24 inches removed from the coal ribs so as mnot to
present a fire hazard. All switches and disconnects shall
be pulled before working on high voltage lines and all
wires of the circuit shall be short-circuited and grounded.

5. Resistors shall be protected with a suitable inclos-
ing guard. :

6. Control wiring, unless installed in metal conduit,
shall have slow-burning insulation or approved switch-
board wire. All conductors composing such wiring shall
be laid in groups so that they may be readily traced and

identified. The use of wires having different colors is
recommended.

7. Wires connecting resistors and controllers or con-
troller panels shall have a slow-burning insulation. Wir-

ing between motors and liquid controllers shall have
rubber insulation.

8. Plans shall be developed for each district so that

::i:-lés hgi;tl, togeth?ir with its complément of conduits,
s es, guards, floorplates, ete.

in its entirety to new loca.t?ons. kit AR

9. Primary contactor panels carrying 2300 volts shall

have all live parts completel &
dite or asbestos board. P y enclosed in a box of tran

SWITCHBOARDS

1. All switchboard frames shall be made of plpe or
other metal supports with panels of incombustible mate-
rial possessing insulating qualities suitable for the volt-
age carried.

2. Switchboards shall be given a three-foot clearance
at the front, back, and ends.

3. Switchboards shall have a clearance of two feet
from the floor.

4. When the potential behind the switchboards ex-
ceeds 275 volts, the rear of the board shall be protected
by gates and marked by appropriate signs.

5. All switchboard mountings, instruments, trans-
formers, and instrument casings shall be grounded. (See
section on grounding.)

6. Conductors shall not cross the passageways back
of switchboards except below the floor or at a height of
at least 63 feet above the floor.

MOTOR-GENERATOR SET AND
RECTIFIER ROOMS

1. For general arrangement see Fig. 15.

2. Special attention shall be paid to location relative
to load center in order that power may be distributed in
two or more directions.

3. Ample space shall be provided around the appara-
tus to permit easy handling in case of dismantling for

repairs.

. All motor-generator sets and rectifiers shall be
eqfxipped with disconnecting switches similar to those in
hoist rooms.

. Rooms containing motor-generator se'ts. rectifiers,
p1.15mpa or hoists shall be ventilated with intake air at
all tim;ss and shall be located between intake and return
air cours’es in order that fumes or smoke given off at
times of burnouts may be diverted to the return air course.

doork shall be provided at all motor-

-closin, :
6., BELG e tifier rooms as shown in Fig. 15.

generator and rec

Clearance.

Protection.

Conductors
Crossing.

Disconnecting
Switches.

Locatlon.
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S u - SHAKER LOADER INSTALLATIONS

Te A Coures

1. For general arrangement and wiring connections

g A T -
A : see Fig. 16.

ST | | PR | PR T ALY

i
i

L.s

2. _By “power circuit” is meant the two conductors Power Circult,
carrying the load current of the motors.

—e
T ressterar

3. The Frame Ground Wire shall be connected only to Grouna
the machine frames and the high side rail. The Rail Re. Conmectlons.
turn Wire of the power circuit shall be connected to the
low side rail and under no circumstances shall the Frame
Ground Wire be connected to the Rail Return Wire.

SEC B'D

]
v

CORMCRITE waLL

The Frame Ground Wire should carry no current
unless the windings of a machine become grounded to
the machine frame, in which case a man touching the
frame will not receive a shock.

4. The power circuit and the frame ground wire may Installation.
be installed over the entry track where there is sufficient
height. The power circuif may be installed under the
track providing wire with waterproof insulation is used
and protected by the use of conduit which shall be con-
tinuous from the low rib to the switch stand and securely
fastened at each end. Conduit must be properly grounded.

5. If frame ground wire is run on the bdttom to the
high side rail, it shall be so placed as to prev_ent any
mechaniecal injury to the wire. Otherwise all wires and
cables shall be properly fastened overhead to roof, props
or cross bars with Fletcher hangers.

6. All wire connections and connections to rail bonds
shall be made by use of “Servit” connectors, or equal.

7. The frame ground wire shall be securely bolted .to
the frames of switch stand, shaker drive, fan and material

Thls Ensnsion 19 be Jord swffcdear

for Rageleter i3 clsse

oo
168 ot ond plevtar
w8 sheal Himbering

1™

221

To alops ] [ml Awbare wead)
i
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SEC. A-A
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/! / _ hoist, if used.

. Trolley clamp, O.B. Cat. No. 14389 or equal, shall be
e EE it o Ommerstor usgd to fa.stgn “hot” wire to trolley line.

Set and Rectifier Rooms.
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58 j - m METHOD OF THAWING FROZEN WATER
r o ° i = <
H g ol = g Ay ———
g i = ! PIPES BY ELECTRICITY
- @ " = !
| . 25 %1? £ 2 1. No voltage higher than 220 volts shall be used. Voltage.
) - 6% als 58
g ég 8o s 2. Equipment to be used shall consist of a Harold
4 gx wi = § E Electric Pipe Thawer requiring not more than 220 volts
3 2= 3 g for the primary, nor more than 48 volts for the secondary.
S all = @ (See Fig. 17, Page 50.)

Ivalent,

: 3. The equipment shall be connected to 220-volt sery- Grounding.
ice lines that are grounded in accordance with our Code
of Standards as shown on Page 28.

4, A double-pole, fused, enclosed type service switch Use of
shall be used to control the current to the thawing trans- Sedich;
former and persons operating this switch shall make use
of an insulated platform.

SHAKER

Flexible Tubing

il
_ﬂ-—:-——-a Cond. No. 1O Coble

6. All connections from the service switch to the
thawing transformer and to the pipe lines shall be com-
pleted before the switch is closed. The switch must be
“out” when handling any of the cables and when tight-
ening or adjusting connections.

6. The work shall be done under the personal super- Supervision,
vision of the District Electrician.

4 Cond. Mo.2 Cablo
100 amp 3 Cond, plug
MILLER PLUG

All plugs Indicated to be conveniently
mounfed on conirollar frame

All wiring done with Tiren Naoprene
flameo resisting cablo or lis equ

PAN LINE

Cond. No.2 Cable

2

ot B8 | [

N e A

7ok
~

rall bond

Neareol
rail bond
Naar.

b

L T V) | A A g L R A

2UIM WInjoa |ipy =" Je——— 2m punoib awpaq
--_._7‘____ -
9o} 0} MM POH A 34IM ATTI0EL ~

=

Fig. 16—Standard Method of Wiring %

Shaker Installations. =
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—2300 ¥al} Linea (Danger Keep Amag)

_tennect Thawing Trarsformur
=7t 151U Valh Servicn Linea,

Insulated
(&h!fnm

Fig. 17—Electric Pipe Thawer.

ELECTRICAL SAFETY PRECAUTIONS

1._ An insulated platform shall be provided at all
stations where it may be necessary to handle parts that
are suspected of being alive or capable of giving shock.

2. Supply lines extending to remote parts of the mine
where current is not required after the working shift
shall be disconnected by a person delegated to perform
this duty.

3. Working on live lines is prohibited. (See Rule 8,
Page 7.)

4. Before working on high-voltage lines, all wires of
the circuit shall be short-circuited and grounded.

5. Standard caution notices shall be posted at such
points as will render them most effective in reducing the
likelihood of accidental contact with live electrical equip-
ment and conductors.

6. At each pump, hoist, fan or motor-generator set
there shall be at least one Pyrene, or similar type, fire
extinguisher. This shall be conspicuously marked that
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Insulated
Platform.

Cut Off
Suopply
{=.

Working on
Live Wires.

Caution
Notlces.

Fire
Extin-
gulshers
and Shale

it can be used on live parts only when there is a notice- Dust.

able air movement and then only from the intake side.
Buckets of shale dust shall be kept at these places, the
aggregate volume of which shall not be less than two

cubic feet.

7. No one but authorized persons who have the recog-
nized capabilities shall be permitted to operate pumps,
motor-generator sets, hoists or fans, and standard pro-
hibitory notices to this effect shall be posted.

8. No person shall be allowed to work on or with elec-
trical equipment of any kind unless authorized by the
Mine Electrician.

9. Trolley wires that are less than 615 feet above
the top of the rail shall be protected at all points where

n are regularly required to work or pass under them,
giled at all points where the men may come in contact

with the wires.

10. Trolleys shall be carried on opposite side from
the traveling ways.

11. Light circuits shall not be installed in places
known to generate gas.

hey
nlectric lamps shall not be installed where t
wﬂllzizorfe in contact with combustible material.

Authority
to Operate,

Authorized
Worlkmen.

Trolley Wire
Guards.

Trolley Wire
Opposlte From
Travel Ways.,

Light
Circults
In Gas.

Electrio
Lamps.




D. C. Gener-

ator Grounds,

Conductors
to be
Guarded.

Conductors
Crossing
Blopes, ete.

Inspection
of Automatic
Applinnces,

Adjustments
of Exciting
Current.,

Voltage Ad-
justing on
D.0. Gener~
ators.

INSTRUCTIONS TO PERSONS INSPECT-
ING ELECTRICAL EQUIPMENT

1. Inspectors shall pay particular attention to ground
connections and shall satisfy themselves, beyond doubt,
that the ground connection will serve the purpose for
which it is intended.

2. See that concealed ground wires are replaced by
others that are visible throughout their length where
possible,

NOTE: Parts that should be grounded are: Cable
sheaths, conduits, oil switches and operating levers, trans-
former cases, motor frames, compensator and motor
starting apparatus, metal boxes containing switches, re-
sistors or control equipment, secondary circuits from
transformers (except transformer secondaries supplying
Rotary converters, Rule 14 Page 29), controllers, con-
veyors, conveyor machinery, pipe frames supporting
switchboards and other equipment.

3. Observe that ground wires from D. C. generators
are properly connected to both rails of the track,

4. See that wires leading to motors or generators are
properly guarded.

5. E‘xamine oil switches and compensators for proper
oil condition and for accumulations of coal. dust.

6. I_nspect wires and cables that cross passageways
and hoisting slopes, as these may become loose and pre-
sent a great hazard. Light, telephone or signal wires
across slopes may endanger persons or man trips.

7. Determine that overload relays, automatie circuit
breakers and undervoltage releases function properly.

8. Synchronous motors are operated with a fixed
amount of exciting current at no load. Ses that the field

adjustments are correct and that instruments indicate
properly,

9. Direct-current generators lose voltage upon be-

coming warm. See that som
s s e eone restores voltage during

N

10. Familiarize yourself with the operation of all
pumps, motor-generator sets and hoists in order to de-
termine that all starting, stopping, controlling, and pro-
tecting equipment functions properly.

11. Report to the Mine Electrician low voltage at
any working place, or any extra load that is to be added
to installed equipment.

12. Report all -equipment overloaded, abused, or
poorly ventilated, causing overheating,

13. Inspect electrical equipment when not in opera-
tion to determine condition of bearings, brushes, com-
mutator and collector rings, and observe condition of
revolving parts for loose band wires and dust accumu-
lation; also test air-gap clearance between rotor and
stator with an air-gap gauge. ’

14. Inspect mining machine cables for bruis_ed places
and splices and see that they are adequately insulated
with rubber and frietion tape.

Famlliarize
Self With
Apparatus.

Report of
Low Voltage
and Addi-
tlonal Lond.

Report Over-
load ond
Abuse.

Brushes,
Bearlngs,
and Alr Gap
Clearnnce.

Cable
Inspection.




Btandard
Installation.

Taldng Off
Tag.

Certified
Approval.

Penalty.

Automobile
fon.

INSPECTION BY SAFETY ENGINEER AND
CHIEF ELECTRICIAN

1. In order to better safeguard employes working
around major electrical operations such as hoists, pumps,
motor-generator sets, fan motors, etc.,, the following
must be observed regardless of whether the installation
is temporary or permanent.

2. All installations shall conform strictly to the estab-
lished standards for such installations,

3. The local Chief Electrician shall, while such equip-
ment is in course of construction, tag conspicuously with
a red tag, stating that such equipment is dangerous to
operate.

4, The Mine Superintendent shall notify the Chief
Electrician and Safety Engineer of the completion of the
work and they shall, without undue delay, each make
a personal examination of the installation and shall cer-
tify to its safety by removing the red tag and substi-
tuting a white tag with this information thereon.

5. In no case shall the equipment be operated unless
the installation is approved by the Chief Electrician and
the Safety Engineer.

6. TFailure of the district Chief Electrician to observe
and comply fully with the above instructions will be con-
sidered sufficient grounds for dismissal from the service.

AUTOMOBILE INSPECTION AND
REPAIRS

All company automobiles operating in the Rock
Springe field (except at Superior) will be brought to the
automobile shop in Rock Springs once each month for
inspection by the Automobile Mechanic. Record will be
kept by the Mechanic of date of inspection and record
glact?i in a conts;ficuoua place on the instrument board

car so at operator may kno ate at which
ne}j\tuiﬂsbection is due. 4 g y
repairs must be made in the company shop unless
sl;::eciﬁc permission to the contrary is given by the Vice
resident, Operation. Monthly inspection of automobiles

at Superior and Hanna will be
the local Master Mechanie, L e

L

MAJOR DISASTER

Duties of Various Persons

In cose of fire or explosion at any property the

Mine Clerk at the property shall immediately;

2.

3.

Notify the general office at Rock Springs.

Call the men from other company mines in the
district.

Station one man permanently at the mine office
telephone.

Personally see the following men, whose duties
shall be as hereinafter set forth:

(a) Mine IForemen of mines not affected. Se-
nior Foreman shall be in authority, pro-
viding the Mine Superintendent is not
present, until the arrival of some ranking
official. (This implies that the Mine Su-
perintendent might be a victim of the
disaster.)

(b) Master Mechanic.

Chief Electrician., *

(¢) Outside Foreman,

(d) Carpenter.

(e) Doctor.

(f) Hotel man.

Mine Foreman.

Place gnard at Mine Entrance.

Ereet barrier about mine entrance enclosing
sufficient area and needed mine buildings,
Proceed to enlist and organize rescue and ex-
ploring parties.
Immediately designate two persons to act as
checkers and searchers of the men who are to
enter the mine, and to keep & record of the men
so entering with thelr time of entrance and exit,
int o competent man to be stationed at
ﬁ?:: entrance to make an examination of all
flame safety lamps before they are taken into
the mine.
Pending arrival of Vice President, Operation
or General Manager, arrange fo have authori-
tative bulletins and information given to repre-
sentatives of the press and the community,
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III. Outside Foreman. 1 - Make preparation to serve all meals and estab-
1. Station man at all surface telephones, = lish a Iunch station at or near the mine.
2. Assemble trucks or teamsters, who shall stand (7T = + Prepare and keep in reserve all rooms for the
in readiness to bring material needed. service of those men who are brought in or have
3. Prepare buildings, preferably near mine mouth | come to give assistance,
and within enclosed area for: IX. General Ofiices at Rock Springs.
(a) Base for rescue crew and repairs to ap- 1. Vice President, Operation and General Man-
paratus. : ager repair immediately to the disaster, taking
(b) Temporary morgue. the Supervisor of Ventilation and the Chief En-
(c) Conference room for officials. gineer, together with ventilation map and data,
(d) Rest room for rescue crews and crews - and available maps of the mine, Notify peace
awaiting call. officers, who will assist in keeping spectators
IV. Carpenter. from interfering with rescue worl.
1. Assemble all tools as outlined on blue print in | X. Safety Engineer.
carpenter shop. i 1. Notify the several Mine Superintendents, who
2. Erect barriers and temporary shelters at the di- [ shall immediately assemble their mine rescue
rection of the Mine Foreman or other person in : and first aid crews, logether with apparatus,
authority. | oxygen containers, pumps, ete., and proceed by
V. Miaster Meshanie. the speediest possible method to the disaster,

! . Notify U. S. Bureau of Mines and State Chief
1. Thoroughly examine fan and provide against Mine Inspector.

overloading motor or transformers due to short- . Assemble apparatus of Rock Springs central sta-
circuiting of air, tion, together with oxygen supply and dispatch
Look to the water supply, pipe lines, and other the same.

fire-fighting equipment. . 4. Prepare for the transportation of such doctors

Closely supervise boiler plant and surface pumps. ; _i:) And UUFEES a5 are Necessary,

Arrange for water supply from all possible | \ i XI. Material for };ocal Carpenter to assemble and
sources in the event of failure of usual supply Sl l = take to the Mine:
lines. ; 1. Hammers, trowels.
Nails (various sizes), 8, 16 and 20d.
VI. District Electrician. i . Axes, picks, shovels.
1. Cut power off underground portion of mine, 4, Saws, sledge hammers, pipe wrenches and tongs.
2. Thoroughly examine fan and provide against | . Hoes (mortar), cold chisels.
overloading motor or transformers due to short- i . Shovels.
cireuiting of air. : XII. Material for Outside Foreman to assemble and
Station a competent man at the fan. ' transport to mine:
Keep close supervision over power plant. . 1. Lumber (ship lap) for stoppings (2,000 feet,

board measure).
Provide telephone communication between Im- | 2. Canvas gloves.
portant surface points and prepare portable set | 3' Brattice cloth.
for underground extension with sufficient wire | 5 Bricks.
for advance. . Tile.

Provide sufficient electric cap lamps and proper . Cement.
means for charging and distributing same. | . Band.
Local Doctor, | . Portable fire extinguishers.

Call such help as he may deem necessary, and . Chalk. I
assemble emergency medical supplies. ! | 10. TFire hose and pipe, with reducers and valves.
Hotel Keeper. § 11. Buckels.

Provide for billeting rescue crews in places re- NOTICE: No intoxicating liquors whatever will be
mote from the activity. \ s T permitted at or near the scene of disaster,




MINE RESCUE APPARATUS AND
TRAINING

1, '_I‘he mine-rescue apparatus for the Rock Springs
field will be concentrated at Rock Springs.

2. No crew will be allowed to enter the rescue build-
ing and take, use or handle any apparatus unless the per-
son having charge of the apparatus is at hand.

3. No rescue crew will be allowed to enter any mine
to do actual rescue work unless a reserve crew is on
hand with machines and equipment to lend assistance if
necessary.

4. All apparatus shall be thoroughly gone over not
less than twice each month, and each machine or piece
of apparatus shall be tested, examined and a tag attached
thereto giving date of examination and the condition of
that particular machine or piece of equipment,

NOTE: Any recent repairs made, such as new breath-
ing bag, tubes, etc., must be noted on the attached tag
in order that the person wearing apparatus may be on
the alert for loose gaskets or connections in the new parts
when the machines are first worn.

6. There shall be on hand at all times not less than
800 cubic feet of reserve oxygen (7 containers),

6. A monthly report of apparatus will be made by
the person caring for this equipment, one copy to be senl
to the General Manager and one to the Safety Engineer.

NOTE: This report must cover recent repairs, sup-
plies on hand and condition of machines (each machine
to be designated by a number).

7. The Safety Engineer shall keep a readily ac-
cessible file of all men employed by the_company who
have received first-aid or mine-rescue training.

8. A record of the men and the training they have
received at the local mine-rescue station shall be kept by
the person in charge thereof.

9. A record of all men to receive training, or those
entering the employ of the company who have had pre-

vious training, shall be filed with the Safety Engineer.

. No man shall be trained in mine-rescue work
witlhnout a physician’s certificate showing that he has a
sound heart and normal blood pressure,

Location.

Handling
and Use.

Reserve
Rescue
Crew.

Apparatus
Inspection.

Quantity of
Ben.

Report.

Flle Of First-
Ald nnd Mine
Rescue Men.

Record of
Tralning
Glven,

Record of
Certifled
New
Employes.
Physlelan's
Examina-
tiom.




Minors and
Females Not
Allowed.

Smoking in
Mines.

Fenalties
For.

Search For
Matches,
Lamp Keys,
Ete.

GENERAL SAFETY RULES

No male person under 18 years of age nor any female
person, will be allowed to enter the mines of this Com-
pany as a visitor. Males over 18 years must obtain per-
mission to enter mines from the Superintendent in
charge.

1. Smoking or the carrying of any smoking or flame
producing materials is prohibited in all mines operated
on a closed light basis.

See. 23-113, Wyoming Compiled Statutes.—"‘Any
miner, workman or other person who shall ¢ * #* carry
any pipe, cigar or cigarette, match or fire producing ma-
terial or appliance into places that are worked by safety
lamps * * * shall be deemed guilty of a misdemeanor
and may be punished in a manner provided in Sec. 23-
131.” This section provides a fine of not less than
$200.00 and not more than $500.00 at the discretion
of the court.

Sec. 23-138, Wyoming Compiled Statutes.—*'Any man
working in 2 mine or mines where safety lamps or elec-
tric lamps are used exclusively shall be subject to search
by the Mine Foreman or his assistants for matches or
other flame producing devices * * *, No person shall
have in his possession in any part of a mine where closed
lights or locked safety lamps or other similar devices
are used, any matches or means of producing fire, or any
lamp key or instrument for the opening of a light or
lamp."” Sec. 23-142 provides that any person or corpora-
tion violating any of the provisions of the above section
shall be guilty of a misdemeanor and subject to a fine
not to exceed two hundred dollars ($200.00).

2. All persons entering the mine must be checked in
and out of the same, and every person while under-
ground must have his life check on his person and in his
right hand front trousers pocket,

3. Each man’s life check shall correspond to that of
his lamp, which may be independent of his ‘‘payroll”
number. A list with the name of the man and the num-
ber of his life check shall be posted at the lamp house
and the life check number of each man will not be
changed during the time a man works in a given mine.

4. All mines shall be protected against explosion
propagation by rock-dust barriers. Thege barriers shall
conform in plan to Figs. 18 and 19.

NOTE: In places where clearance is unattainable or
where it is deemed impractical to support dust barriers
by props, they may be suspended from the roof by proper
eye bolts. Where barriers are get into the roof, vanes

shall be placed on either side of same to defiect the air
currents into them.

5. Dust barriers shall be located on all slopes, air

courses, and manways intermediate of all cross entr
as shown in Fig. 20, = e

6. In any place where complete protection is not af- o
fordeq by the foregoing, additional districts shall be B::rlers.
established which shall be sectionalized by dust barriers
in a manner similar to the foregoing and subject to the
approval of the Safety Engineer,

[
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bt should not
exceed /017

Irig. 18—Dust Barriers Stop Blasts,

The arrangement of these troughs wvaries. When the
clearance in the gangway Is limited they are hung from
the roof on eye bolts, as shown in the {llustration.

7. Slopes, panels, entries, haulageways and traveling
ways shall be rock dusted in a manner prescribed by,
and subject to the approval of, the Safety Hngineer,
which, however, shall be in a manner now or hereafter
approved by the United States Bureau of Mines and the
Chief State Mining Inspector.

i i Cover
8. During the course of rock dusting, all machinery
within the mine shall be adequately protected by burlap {‘I&:]h:nm

or other covering to keep the dust from settling upon bDusting.
the machinery.
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Alternate method of placing rock d .
roof height will not permit plac%ng asc shg:rtn i};rliil'le: 1? hfﬂ:‘
length and number of the troughs shall be such that the bat-

tery will contain rock dust equi
e an quivalent to the standard 8-ft.,

Complete section-
alization must be
attained by dust
barriers on slopes,
manways, returns
and cross entrles,
as lllustrated.

Whenever explo-
sions occur the alm
should be to com-
pletely isolate
them and thus mi-
nimize all danger
to adjoining sec-
tions.

Fig. 20—Blockades Apgainst Explosions.

9. All mechanical haulage shall be provided with
efficient head and tail lights.

Sec. 23-115, Wyoming Compiled Statutes.—‘“Each loco-
motive employed in underground haulage in a coal mine
shall be equipped with an efficient gong and with an effi-
cient head light, both of which shall be maintained in
good operating condition. Motormen must use the head-
light and gong in a way to effectively warn employes in
the mine of danger. When mine cars are pushed by a
locomotive underground, an efficient trip light, main-
tained in working order and kept lighted, shall be car-
ried on the front end of the forward car in a position
where it can be plainly seen by the employes ahead of
same. When loaded or empty mine car trips are being
pulled by locomotives through entry or haulageways an
efficient trip light, maintained in working order and kept
lighted, shall be carried on the rear end of the last car
at all times, except when trip rider is riding the rear
end of the last car. A marker board, with an area of not
less than one square foot, painted white and kept clean
for visibility, may be substituted for the trip light on
the rear car of trips which are being pulled by locomo-
tives; provided, however, that this section shall not
apply to the gathering of cars or to any hauling of cars
in a mine except haulage on main entries.”

NOTE: No trip marker other than a red electric light
will be permitted or used in the mines of The Union
Pacific Coal Company, the same to be carried on the ad-
vancing end of all slope trips.

10. 'Rope runners shall see that, on trips devoted to
the hoisting or lowering of men, no one is permitted to
ride unless he is seated. Overcrowding of man trips is
absolutely prohibited. Persons boarding or getting off
man trips while in motion subject themselves to dis-
charge.

11. Sec. 23-133, Wyo. Compiled Statutes. “* * * And
such train of cars known as 'man-tri_ps‘ shall not be run
at a greater speed than five (6) miles an hour. When
tools are carried on ‘man-trips’ they shall be carried in
a separate car provided for that purpose and it shall be
a violation of the law for any miner or o'ther person to
carry his tools except as herein provided.’

12. When men are being lowered or raised at the be-
ginning or end of a shift, the hoisting engineer must
have an assistant on the platform. It will be the duty of
the hoisting engineer in charge when the man trips are
raised or lowered to see that an assistant is present on
the platform before he attempts to raise or lower the
man trips. Men regularly employed in this capacity are
to be examined during each twelve months period.

Lights On
Haulage

Trips.




Riding On
Trips.

Disposition
of Slope Trip
When Idle.

Bafety
Gates.

13. Before man trips are raised or lowered, the rope-
runner shall make an examination the complete length
of the man trip, assuring himself that all couplings, pins,
safety cables, etc., are functioning properly. Once each
month a complete examination of the man trip shall be
made by the machine boss. He will state on his monthly
report of machines that this has been done, noting
thereon any defects found and the corrective measures
that were taken.

14. No employes, unless in the course of duty, will
be permitted to travel slopes or haulageways where there
are manways provided, and any violation of this rule
will subject the person so offending to discharge.

15. No person other than the rope rider and haulage
boss shall be permitted to ride a loaded trip.

16. No main or panel slope trip shall be allowed to
stand on the slope or panel at the end of a shift. The
trip should be placed on a parting off the slope.

17. Wherever a traveling way crosses a main haulage
way, there shall be installed gates that will swing in-

ward and away from the haulage way. These gates shall
be provided with springs or weights, which will make
them positive in closing. (See Fig, 21.)

Fig. 21
Danger Warnings.

Where travelways
enter upon or cross
main haulage roads,
gates which swing
away from the main
road must be provid-
ed. These gates will
be hung either so
that they close of
their own weight or
are asslsted by a
spring.

18. Man, or refuge holes at entry switches on main

haulage slope will be as sho i
wn in Fig. 22. Manholes
shall also be provided at all headin
switch thr
which haulage is mechanically oparagted. S i

Shaller Hales
—_— 4" 50 0 high.

Recess cul In cool rib ol

all swilch Ihrows ond ors

fo pa maintained cloor

of rofuse and other ob- Fig. 2%

struclions
Refuge Holes
Along Haulageway.

Receases will be
cut in the ribs of
the gangway at
switch polnts on
malin slopes to pro-
vide a refuge place
for rope riders and
others.

Not more than 80 feet —— o)

19. At crossings of all regular traveling ways and
locomotive haulage roads, and on partings, the trolley
wire shall be protected by guards which shall be sup-
ported in the manner shown in Fig. 23.

e e ot | et 1 NS AT
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Fig. 28

This method of
protecting trolley
wires will be used
where a travel-
WAaYy Ccrosses un-
der a trolley and
also at partinga.
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Control and
Removal of
Fire Damp
(CH4
Methane.)

20. Sec. 23-108, Wyo. Compiled Statutes.—"“Control
of Fire Damp—Penalty. It shall be unlawful for any
miner, fire boss, employe in any mine, or other person, to
brush fire damp from any place in a coal mine by means
of a coat, sack, sail cloth, or any like article or material;
or by any other means; or to use water for the removal
of fire damp, and any person so offending shall be
deemed guilty of misdemeanor, and upon conviction shall
be imprisoned for a term not exceeding six months, and
fined in any sum not to exceed one hundred dollars
($100.00). And any owner or superintendent, mine boss
or fire boss, who shall knowingly permit the same to be
done, shall be deemed guilty of a misdemeanor, sub-
ject to the same penalties as hereinbefore prescribed.”

(a) In case explosive gas (Methane, CH4) is discov-
ered at any point within the mine, it shall be the duty of
the person making the discovery to report the same to

the Fire Boss or Mine Foreman, who shall arrange for
its removal.

(b) No body of gas shall be moved by anyone except
under the personal supervision of the Mine Foreman and
after the Superintendent of the district Ras been notified.

(e) No person or electrical apparatus, between the
gas and return, is to be permitted to work or operate,

or have the power on while the gas is being moved. (See
ventilation section.)

21." No explosive except one designated as “permis-
sible” by the United States Bureau of Mines shall be
used in any mine.

22. No man shall have in his DPossession at any time,

more explosives than wil
L 1 be sufficient for one day’s

23. Any explosives in the ossession i
must be stored in a suitable ng, which sgfxllﬂ;:;vgu?lf;
approval of the Safety Engineer., This box shall be kept
at Ieagt 100 feet from the working face, preferably in
a crosscut, and not in direct line with the working face.
Ica214i;oa{gimmes operating on a company basis (Mechan-
o ng) the explosives for the shift shall be placed

ocked wooden boxin g suitable, convenlent and safe

place and the Fo
il EMmr:el:nan and Shot Firer only shall possess

25. The storing of explosives
and detonators togeth
or both or either of these with spikes, nails, togls, il;:

other metalli
subjects the
charge.

26. Electric detonators
shall be br i
in a small portable leather contalner.ought Rt

¢ substances ig positively prohibited and
Derson responsible for such storage to dis-

27. Only rubber-clad cable of a distinctive color shall
be used to connect the blasting machine to the detonating
cap or caps, and this cable must be not less than one
hundred and fifty (150) feet in length at all times. Cable
reels are to be provided and the cable kept on reel when
not in use.

28. In order to better obviate premature blasts and
minimize stray currents, all power and lighting lines
shall be cut off from each mechanical loading unit before
any shot holes are charged. When Shot Firers are en-
gaged in the work of firing shots, the shot-firing cable
must be disconnected from the blasting machine and
the cable leads must. be short-circuited at the blasting
machine before connection is made to detonating cap
or caps at the face, and all employes other than the one
connecting the cable to the cap at the face are forbidden
to handle the blasting machine while the work of firing
shots is being carried on. When Shot Firers are connect-
ing the cable to the shot wires at face, either the bifttery
or the battery key MUST BE in the personal possession of
the Shot Firer.

29. All holes shall be tamped with clay, rock dust
or other incombustible material, which will be ?111‘]118119(1
at a convenient place to the employe by the Mine Fore-

man.
NOTE: See safety precautions in regard to explo-

sives.

30. Where coal is loaded mechanically and water is
used on cutter bar of mining machine, the face may be
shot without first loading out the bug dust, providing:
(a) that the dust is thoroughly wetted down within thirty
minutes preceding the firing of shots; (b) that the work
of shot firing is conducted under the immediate aupai'-
vision of a competent Mechanical Loading Foreman. tt
will not be necessary to use water on cutter bars or clr
wet down machine cuttings in places where the natu;;;.
‘moisture is sufficiently heavy, the Mine Foreman or his
assistant to determine all exceptions to the rule.

n in the employ of The Union Pacific
while loading or charging a hole with
or permissible powder, shall use or em-
ng bar, nor shall any Super-

31, No perso
Coal Company,

nitroglycerine,
teel or iron tampi
?r{ggngggt? Mine Manager, Foreman or Shift Boss, or

ing the management or direction of
Othe;oy%:rﬂgllllov%a:r germit the use of such steel, iron or
e?lllgr ma'tal tamping bar by employes under his man:]alg‘ii
= nt or direction. The type of tamping bar whichsll ai
]?ee used for the above DuUrposes ghall be made entirely

of wood.




Blos Light or
Bign nt First-
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Responsibllity
for First-
Ald Outfits.
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32. Cutter bars of all mining machines must be
equipped with hose and water, and the water used while
machine is in operation. (See Rule 30.)

33. Water lines shall be extended to =all working
faces in the mines.

34. First aid material shall be kept at all hoists and
at such other places as may be designated by the Mine
Foreman or the Safety Engineer. In every working entry
there shall be at least one complete first-aid unit lo-
cated at a central point.

35. The locations of all first-aid outfits shall be desig-
nated by the presence of a blue light. When a light can-
not be installed, a suitable sign will be used.

36. It shall be the duty of the Mine Foreman to see
that first-aid outfits are kept supplied with all necessary
material and that they are in good condition at all times.

37. Provision for the care of injured persons shall
be made in accordance with the following:

“There shall be at each mine sufficient blankets, oil,
bandages, cots, etc., readily available to properly care
for and convey injured persons to their homes or the
hospital after an accident; said equipment to be kept in
a dry place. Rooms suitable for the care of injured shall
be provided at each mine by the Company. Suitable am-
in;le:nce service shall be furnished for all mining dis-
ricts.”

38. When blankets and pillows are stored within the
mine together with the stretcher, suitable provision shall
be m'ade for keeping the same in a dry and serviceable
condition by storing in galvanized-iron boxes. which may
be heated by placing an electric lamp therein.

39, All men working in slopes, rooms, or other places
being driven to the dip shall be protected by a safety de-
Vvice such as shown in Fig, 24,

40. No machinery of any kind will be allowed to oper-
ate unless all gears and other dangerous parts are fully
guarded. The cutter chains of mining machines shall be

locked securely to prevent accidental i
e - 204 movement while

41. Any miner’ or other workman who is habituall
found working in dangerous places due to laxity in proD}-'

erly timbering, or otherwise maki -
jects himself t’o discharge. AEGh ARt

Fig. 24—Slope and Panel Safety Device

rooms, pump rooms, motor-generator waste
se;:isz Y etﬁ: :Flllleggiit is ﬁeéefsary to keep waste, two re- Beceptocles.
t'aclas shall be provided, one for clean waste and oge
gg? waste that has been used. These receptacles shall be
of metal with tight lids, lids to be self-closing.

i tted to hang Trips
mpty or loaded trip will be permi
4?1'13 Egisiin% };ope over night, or at any time when t;mt mﬂ"“m ‘
ID-Inoisting Engineer is not on duty and present in the hois roncs

room.
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Trolley
Poles On

Power Lines,

44. Trolley poles must be removed from the trolley
line when the Motorman leaves the locomotive. In the
event of derailment or other accident to locomotive
operation making it necessary for the motorman to flag
or seek assistance, the trolley pole may be left on the
wire to provide power for headlight, to warn other em-
ployes.

45. There shall be g Pyrene or similar type of elec-
trical non-conducting fire extinguisher, at every me-
chanical loading station. (See Rule Page 51.)

46. At all mechanical loading stations, a steel hook
or device shall be furnished each car trimmer so that it
will be unnecessary for trimmer to put his hands on
the coal while the car ig being loaded or while the con-
veyor is running. All underground supervisory officials
shall gee that this hook is used at all times during load-
ing operations and that trimming is not done by hand,

SIDE VIEW CLEVIS

ASSEMBLY

O]

SAFETY CLEVIS AND PIN
Fig. 25

47. The safety clevis pin shown in Fig. 25 will be
:mied to fasten all hoisting ropes to empty and loaded
rips.

48. Sec. 23-139, Wyo. Compiled Statutes, provides
that: “bore holes shall bhe kept not less than twelve (12)
feet In advance of the face of every working place, and

when necessary on the sides of the same when they are AP

being driven towards and in dangerous proximity to an
abandoned mine or part of a mine, suspected of con-
taining inflammable gases, or which is fnundated with
water.”

In no instance will a less measure of protection be
employed than called for by the State law, and when the
conditions are presumed to be extra hazardous, the Su-
perintendent will confer with the Safety Engineer, check-
ing all mine maps carefully before proceeding with the
work of approaching doubtful territory.

49. In case of serious accident or death to any em-
ploye, it shall be the duty of the Mine Superintendent to
see that the relatives of the injured party are immedi-
ately notified. He shall use his own discretion as to who
shall act as informant, but it is mandatory that he gsee
that such information be immediately given,

50. In the event a fatal accident occurs within or
without the mine, the Mine Superintendent shall imme-
diately notify the general office at Rock Springs. It will
be the duty of the Safety Engineer (in his absence, the
General Manager or Vice President, Operation) to im-
mediately notify the coroner and Chief State Mine In-
spector of the accident.

Telegraphic notice, with brief statement of details,
covering all fatal accidents should be given to the Presi-
dent’s office at Omaha, wire report to be followed by a
complete detailed written report.

event an explosion occurs, whether from the
ig:fﬁiotalll eof explosive gas or coal dust, or both, and
whether or not a fatality results from same, prompt no-
tice will be given the Chief State Mine Inspector and no
change in the general conditions, other than those abso-
lutely necessary for the safeguarding of life and property,
shall be made by the Mine Superintendent until the Chiet
State Mine Inspector or his deputy is given the broadest
opportunity to examine the mine in the vicinity of the
point where the explosion took place.

Notification
of Relatives
In Case of
Injury.
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USE OF FLAME SAFETY LAMPS

1. Due to the general use of electrie lamps and the
absence of open lights in the mines, all men whose duty
requires that they carry a flame safety lamp, viz., Mine
Foremen, Safety Inspectors, Gas Watchmen, Shot Firers,
etc., shall have these lamps with them at all times while
in the mine and the lamps shall be lighted.

2. The Mine Superintendent shall check safety lamps
al frequent intervals to see that the magnetic locks have
not been tampered with, and that saig lamps are in con-
dition to perform the duty intended.

3. Any failure to comply with the above regulations
will subject the offending official, for the first ofiense,
to a thirty-day suspension without pay, and, for the see-
ond offense, to discharge from the service,

4. Naphtha or other flammable liquid in lamp houses
shall be kept in approved containers or other safe dis-
pensers,

5. Flame safety lamps shall be permissible and main-
tained in permissible condition. All flame safety lamps
shall be checked by the persons using them, by a quali-
fied lamp attendant, or by a fire boss, immediately be-
fore entering the mine,

6. When not in service, flame safety lamps and electric

Ii:;ap lamps shall be under the charge of a responsible
erson.

SAFETY PRECAUTIONS TO BE TAKEN
WITH FLAME TESTING LAMPS,
TOGETHER WITH NAMES OF
il THE VARIOUS PARTS

z. 1.

Section of standard traveling flame in normal atmos-
phere.
Fig. 2.

Same flame as Fig. 1, elongated slightly by an intro-
duction into a weak mixture of fire damp (CH4). The
elongation is due to the following:

(a) An addition of combustible matter to the
flame, increasing its volume.

(b) The gaseous mixture contains slightly
less oxygen content per unit volume, and each par-

lacrease iz hieight of
visible Flame

roufe Normal Flame  Section throvfh same Flaree
ity Iz Weak mixture of
Fire Damp.




ticle rises somewhat higher than in normal flame
before becoming incandescent, the above phenom-
enon being called “the search for oxygen.”

(c) The temperature within the lamp is in-
creased and the upward velocity of the burning
gases is slightly increased, tending to elongate the
flame.

Irig, 8.

Section through Wolfe flame testing lamp (the type
most commonly used in the United States). Starting at
the bottom of the drawing and working upward, the lamp
consists of the following parts:

Reservoir,

(a) This is to be filled with about 2/3 of an
ounce of specially prepared cotton, laid in rings.
This should be changed when the cotton becomes
dirty or gummy, and no lamp should be used
longer than six months without such change.

Note: The reservoir also contains a wick which
is in a separate movable tube,

Wick.

Figure 3—The American Wolfe
lamp. — a, Hood (steel); b,

spacers (steel, 5); ¢, upper ring
(steel); d, stay screws (steel,
5); e, corrugated bonnet with
ventilating slits (brass); ¢,
outer gauze (steel); g, inner
gauze, (steel); h, middle ring
(steel); i, asbestos washer; i,

standards (brass, b); k, glass;

1, round wick; m, wick tube

(brass); =, expansion ring
(steel); o, lock ring (brass);
p, asbestos washer; q, inlet
ring with double gauze (brass);
r, air-inlet shield ring (brass);
8, relighter; t, fuel fount, cot-
ton filled (steel); u, wick ad-
; juster; v, relighter operating
[ handle.

S
Fig. 3—Wolfe Testing Lamp.

(a) Wick should be long enough to reach well
down into the reservolr, and no more.

(b) Wicks should be changed more often
than the cotton. A lamp used constantly for test-

Ing should have the wick changed at least once
in two weeks.

(¢) A new wick should be put in dry and the
exposed end burned off with a matech or other
flame, then the charred parts carefully removed.

(d) To trim an old wick while in the lamp,
the lamp should be allowed to burn dry and the
charred end thoroughly seraped off.

Reservoir Plug.

Note: On certain types of Wolfe Lamps (See
Fig. 3) the bottom gauze ring extends haJ('ond
the edge of the reservoir plug, and when a new
leather gasket ig put in the well it often does not
allow the plug to geat below the top of the reser-
voir. This prevents the lower gauze ring from
sealing gas tight ang makes a defective lamp.

L

Bottom Gauze Ring. .

(a) This should be inspected for bends and
breaks in the gauze.

Expansion Ring.

The purpose of this part is—

(a) To even the compression on the glass at
all times.

(b) To cushion the glass from shock when
dropped or struck.

Note: This ring is often omitted or put in up-
side down. Either mistake makes the lamp de-
fective, as the glass is almost certain to be broken
if the lamp is dropped or struck.

Gaskets.

Note: Top and bottom gaskets the same.
(a) Gaskets should form an even seat for the

s, which is gas tight.
gla.(ah) Gaskets that are torn or thick in spots

must not be used.




(c) The practice of piling two and three gas-
kets on top of one another to make the lamp gas
tight should be avoided. In case such a pro-
cedure seems necessary, it is an indieation that
the glass is too short. Another glass should be
secured.

Glass.

(a) Glass should be cut absolutely square, in
order to insure an even seat and make the lamp
gas tight without placing uneven stresses upon
the glass.

(b) It should be uniform in thickness.

(c) It should be free from sand spots and air
bubbles.

Gauzes.

(a) In assembling the lamp, the outer and
inner gauze must not be placed in such a way
that the seams in the gauze will come together,

(b) Distorted gauzes, even though in other-
wise good condition, must not be used. The spac-
ing int_ended by the manufacturers should be
maintained between the two gauzes,

(c) The gauzes must be kept clean, allowing
no accumulation of dust or soot upon them,
Bonnet.

(a) The bonnet must not be allowed t
o be-
come dented. The vents and spacing from the

gauzes should be maintaine
manufacturers. - LA

Standards,

(a) A bent standarg should no
t be use
this throws uneven stresses upon the glass. g

Relighting Device.

(a) Be assured that the de
vi
in a working condition, Sy o

personally see

SAFETY LAMP PRECAUTIONS

A safety lamp should never be opened underground.

Be sure that you have retired to fresh air before
attempting to relight a safety lamp that has been
extinguished by an explosive mixture.

When your light has been extinguished by a bump
or fall never attempt to relight it until you have
carefully examined it to see if any part is broken.

Never play with your lamp in gas. Every time a
flame is introduced into a gaseous mixture, it
constitutes a separate risk,

Always carry your lamp lighted while in a mine.

A safety lamp is delicate. It is not made for sound-
ing roof.

Always hang up your safety lamp where men are
working about, otherwise it is sure to be upset.

See that your lamp is filled properly - Not too full,
Use only a high grade of fuel.

Never take your lamp into a high velocity air cur-
rent which is liable to contain gas.

Only an experienced or certified person should be
allowed to take a lamp near a large body of gas.

Be sure your lamp has no defects.

Your “safety lamp” is a testing lamp, not a safety
lamp. It is only safe when hanging in the rack in
the lamp house outside the mine.

SPECIAL

It must be understood that the care, maintenance, and

f the safety lamps apply not alone to known gaseous
e but to ill mines, and the Safety Engineer will

that the foregoing regulations are observed.




GENERAL SAFETY PRECAUTIONS

(1) Keep all tools properly stacked or in racks where

workmen will not have to walk over them.

(2) Spikes, nails, machine bits and tools, should never

be driven in a prop.

(8) Nails sticking up in boards are a hazard. Extract

or bend them over.

(4) Report to your supervisors what you consider un-

safe conditions.

() Never work under loose coal or rock.

(6) Always be careful with explosives and detonators.

(7) Use the proper amount of explosives.

(8) Where mining machines are used, bore holes in the
coal shall not be drilled beyond the back of the

cut, nor into solid rib, roof, or floor.

(9) Electrical equipment is not to be tampered with.

(10) Avoid taking unnecessary chances.

(11) Observe all safety rules. They are not to be vio-

lIated.

(12) Never leave doors or curtains open when they are

supposed to be closed or vice versa.

(183) Unsafe practices are
tenanced by others,

(14) Mark and rep
a life,)

(15) Always Provide and maintain
tween props and track. (See Page 125).

Keep all working face areas well sprinkled.
(17) A shovel is not your onl

(16)

dition and use them.

(18) Explosive CH4 i
il aﬁh. ( ) is dangerous. 1t is not to be

(18) Upon the discove
to your foreman

(20) Authority for movin
the mine foreman or fire boss,

not to be tolerated or coun-
ort all broken honds. (It may save

proper clearance be-

¥ necess tool. Get a
Bood saw, ax, ang bar; keep the:nry in good con-

Ty of gas, report it immediately

E Bas must be obtained from

See that you have your life check before entering
the mine.

Instruct each new employe of the dangers incident
to his work and working place.

Secure permission before riding on empty or load-
ed trips.

Only authorized persons are allowed to enter old
workings. (Stay in your own working places.)

Permission must be granted before visitors or
strangers are taken into a mine,

Travel on the man ways. Keep off slopes and
planes.

Always report faulty equipment or equipment not
properly safeguarded.

fl f your working place is not to be lit-
gr::d 3?‘111‘10 mﬁnjng refuse and tools. Keep your
working place neat and orderly.

Workmen are not to congregate on partings or
haulage ways.

Tools are not to be carried with you on man trip.
Tool cars are provided.

Always avoid standing in the bight of a rope or
chain in tension.

Keep from under the trolley wire when riding trip.




GENERAL RULES AND REGULATIONS
TO BE OBSERVED IN THE USE AND
HANDLING OF EXPLOSIVES

1. All powder must be stored in well-constructed
rock or concrete magazines on the outside, the loecation
of which shall not be less than 1,000 feet from any
dwelling house.

2. Detonators must be stored in separate, well-con-
structed, fireproof buildings, not less than b0 feet from
a powder storage magazine.

3. All powder shall be taken into the mine in a spe-
cially-constructed powder car, of standard design. This
car shall be made of wood, and shall be of double-box
construction, the inner box of which shall be insulated
from the outer box carrying the framework and run-
ning gear by having all nail heads, bolts, ete., counter-
sunk to eliminate all possible contact to ground.

4. Whenever powder is not taken underground im-
mediatal‘y upon delivery at the mouth of the mine from
the outside storage magazine, it shall be placed in a well-
constructed, locked, fireproof magazine which shall not
be clos.er than 150 feet to the mouth of the mine or to
any point at which a man trip loads or discharges. The
powder shall remain in this magazine until loaded into

311131 epowder transportation car for delivery within the

I;gwder shall be taken into the mine in the original

boxes as receiveq from the manufactur
er and
g:nmdled by the railroad companies. Broken boxes, or
thxei thellt ave been opened, must not he handled in
ha?l dlegu 4r manner as hereip specified, but shall be
ik €d separately, and by hand, from the outside stor-
£© magazine to the several units ang working places.
7. In transporting powder with
in the mine on 1 5
Eﬁé&l hauls, same may be transported in approved st::g-
powder car attacheg behind the locomotive,
8. When powder

is being transporteq on mot
%LI B?:her haulage on thege entries or motor ru:: :E::i
Pred and remain inactive from the time the powder

transportation begins until it has reached its destination.
The Mine Superintendent shall designate some responsible
employe to supervise personally the movement of the
powder car.

9. Powder shall be taken directly to centrally-located
distribution stations within the mine, from which points
it shall be distributed to the various units and working
places. Only sufficient powder for one day’'s work shall
be taken into the mine at any one time, and no powder
shall be allowed to accumulate or remain in the under-
ground distribution stations.

10. Underground distribution stations shall be made
in the solid coal at least 300 feet from t_he main slope
and 50 feet from any traveling way or intake airway,
and shall be provided with a strong door that shall be
kept securely locked except when entered by a person
or persons so authorized. Distribution stations must I&e
fire resisting, with end walls of tile or metal-lath-and-
plaster construction.

. Not over 200 pounds of explosives, including any
81]31}1113 remaining from the previous day shall be placed
in any one distribution station.

dust
2. Once each shift all empty boxes, paper, saw £
al:c:l must be gathered and sent from the mine. No tsif-
curHulation of debris will be permitted in or around the

distribution station.

i the under-
. Distribution by the powderman from
z'gtfnd gtation to unit powder boxes shall be mside“in
sgtandard electrically-nonconducting canvas bags similar
to those ’sold by the powder manufacturers.

ize. Boxes
nit powder boxes shall be of uniform s
hil‘i'beumadg with a dividing partition so that the 1ztrt?ah
:u ply of explosives can be placed apart, thus permitting
thg use of the older stock first.

1 be a stamp,
ach unit powder box there shal

355,5 ;!cstv\r?ier ig delivered to the box by the powdegn%g
- h stick must be stamped in such a manner as e
e titied easily if found in other tham its prog;rtpthey.
15%:,:1193 ghall be inspected regularly to see tha
leave a legible mark on each stick.

be plainly marked
h unit powder box shall 1
ltsﬁe cﬁaift(;lde showing the Unit number atllld tllzlc?xm;:iy
?r?um pumber of sticks of powder that the

contain.

. Distribution
catiezl and territory so allotte

underground shall be lo-
sta.tionsd that a powderman will not




have more units to serve than can be visited once each
shift with a powder delivery.

18. Except in emergencies, the powderman shall be
an employe other than the employe assigned to the de-
livery of detonators.

19. In no case shall powder be made up at the work-
ing face. Powder shall be made up at the powder box
and only the amount to be used taken to the face,
If, for any reason, more powder is taken to the face than
is required for the round of shots, the excess powder
must be taken back to the storage box before the round
of shots is fired.

20. Not more than 13 pounds of powder shall be
used in any one hole.

21. All detonators must be carried from the storage
place outside the mine to the inside in standard leather
containers which shall be painted yellow.

22. All detonators stored inside the mine shall be in

a suitable receptacle, mot closer than 50 feet to the
powder storage boxes, =

23. In no case shall loose det t
= onators be taken to the
Fig. 26—Method
of Using De-
tonator.

—— This approved
/ practice is sug-

L gested by notes
obtained from
“Safety in the
Handling and Use
of Explosives,”
published by In-
stitute of Makers
of Explosives.

24. In the event that an
Yy detonators are lost
Foreman in charge shall be notified lmmediatellg'. i

BLASTING PRECAUTIONS

Permissible powder is only “permissible” when
the proper amounts dre used. Use only 13 pounds
of permissible explosives in any one hole.

Never force a cartridge into a hole.

To slit the cartridge and tamp tight is detrimental
to the cushioning effect desired in blasting coal.
This practice is prohibited.

Wooden bars are provided for tamping holes. The
use of iron tamping bars is prohibited.

Use precautions in seeking the cause of a missed
shot.

To drill, bore or pick out a charge which has fail-
ed to explode, is prohibited. Either drill and charge
another borehole at a safe distance (not less than
two feet) from the missed hole, or, better still
wash out the missed charge with water from the
hose of your sprinkling line.

Use only the proper containers as provided for in
transporting or carrying blasting caps.

Never try to withdraw the wires from an electric
blasting cap.

Always store electric blasting caps or blasting
machines in a dry place.

e leading wires attached to the blasting machine
aTrl'le to be gdiscomected and shunted immediately
if it becomes necessary to return to the shot.

n blasting is done electrically and a missed
:Ex]c;l: ocecurs, E five-minute interval should elapse
before returning to the shot.

turn to any shot which has failed to ex-
5?&? f:ithout first disconnecting the shooting
cable from the blasting machine, and short cir-
cuiting the wires of the shooting cable.

i d
wire connections are not secured when loope
g'ooged. Scrape the ends of the wires clean and
bright, and twist them tightly together.
e that bared ends of electric detonator

sted together or shunted and
m so until just before firing, then untwist

them and connect with firing lines.

Always se ;
Jead wires are twi
keep the




Leading wires are not to be dragged around. Al-
ways coil them and carry them.

Suspend shooting cable on timber, being careful
to see that cable is not in contact with signal
lines, pan lines, power lines or track.

Insert electric blasting cap in cartridge carefully.
Have closed end of detonator pointing towards
the bulk of the explosive. (See Fig. 26.)

Storing or transporting electric blasting caps with
any type of explosive is prohibited.

Old or broken lead wires or connecting wires are
not to be used.

Blasting machines are to be kept clean and dry.
They are built to operate with full force; twist the
handles vigorously, not half-heartedly.

Shooting from the trolle i i
prohibited. y wire or feeder line is

Making up shots at the working face is prohibited.

Excess powder or detonators are to be r
C eturned to
their proper storage places before shooting.

E;; sure that you have proper shelter before shoot-

Always warn men that are in cloge i
2 proximity of
blasting areas, See that all approaches are sa].;ely

guarded and the word “Fire” i
times before shooting U

The shooting of dependent shots ig prohibited.

MINE VENTILATION

Sec. 23-106, Wyo. Compiled Statutes.—"Ventilation—
Gas and Fire Damp. The owner or operator of any
underground coal mine shall provide and maintain for
every such mine, ample means of ventilation affording
not less than one hundred and fifty cubic feet of pure air
per minute for each and every person employed in said
mine, and as much more as the circumstances may re-
quire, which shall be circulated around the main head-
ing and cross headings and working places to an extent
that will dilute, carry off and render harmless the
noxious or dangerous gases generated therein; the main
current of air shall be so split or subdivided as to give
a separate current of reasonably pure air to every fifty
men at work, and the State Inspector of Coal Mines shall
have aunthority to order separate currents for smaller
groups of men, if, in his judgment special conditions
make it necessary; and the air current for ventilating
the stable shall not pass into the intake air current for
ventilating the working parts of the mine. In mines
generating fire damp, worked-out or abandoned parts
thereof shall be kept free of standing gas, or properly
walled off and the entrance thereto properly closed, and
cautionary notice posted on the stopping to warn per-
sons from danger, and every working place where gas
ijs knmown or supposed to exist shall be carefully exam-
ined by the fire boss within two hours immediately be-
fore each shift, and all accessible abandoned places shall
be examined twice a week with a flame safety lamp,
and in making said examination it shall be the duty of
the fire boss at each examination to leave at the face
of every place examined, evidence of his presence in
the form of his initial and date of his exan}mation. The
fire boss shall make a daily written report in a form ap-
proved by the State Inspector of Coal Mines. The re-
port shall be made before the fire boss goes off duty
for the day and this report shall be kept as a permanent
record. And it shall not be lawful for any miner to
enter any mine or part of mine generating fire damp
until it has been examined by the fire boss aforesaid,
and by him reported to be gafe. Provided, however, that
when special conditions warrant, the State Inspector of
Coal Mines may designate a place or places in the mine,
where the fire boss can meet the men and pass them to
their respective working places. No room shall be drivaF
more than fifty feet in advance of a breakthrough or air-

ay: provided, however, that entries or development
wla.f:és may be driven three hundred (300) feet ahead of
fhe last orosscut, but in that event proper braftice or
other means must be used to carry the air to the work-

Air Splits.




ing face, the same to be approved by the State Inspector
of Coal Mines. In any eniry or passageway in which
the ventilation is provided by a blower fan, said fan
shall be located at least twenty-five (25) feet distant
from the returning air, and said fan shall be so located
that the returning air shall not re-enter the fan, and pro-
vided, that the outlet end of tubing used in connection
with such blower fan shall not be more than twenty (20)
feet from the working face. ALL CROSSCUTS IN
ROOMB AND ENTRIES, EXCEPT THE ONE NEAREST
TO THE WORKING FACE, SHALL BE SEALED IN
SUCH MANNER THAT THE AIR CURRENT SHALL
BE DIRECTED ACROSS THE WOREKING FACE. In all
mines the doors used in assisting or directing the venti-
lation of the mine shall be so hung and adjusted that
they will close themselves, or be supplied with springs
or pulleys so that they cannot be left standing open.”

‘Where special blower fan ventilation is used in driv-
Ing narrow work in non-gaseous mines, same may be
driven 300 feet providing the approval of the State Mine
Inspector is first obtained.

1. Inno case shall the amount of air passing through

the last break-through on any split be less than that set
forth in the law.

2. The short circuiting or loss of air through leaks
must not in any case exceed 35 per cent of the total air
entering any split and, as stated, the amount set forth
by law shall pass through the last break-through,

3. The quantity of air passed through any split shall

be subject to the appro
o pproval of the Supervisor of Ven-

4. Panels will be ventilated as sho
] wn in Fig. 27,
wherever it is possible. In any event each pa.nalgshall

be on its own split. Air shall
o o EILE not pass continuously over

5. In panels or entries not workin
g, that is, standing,
:1}:8 quantity of air passed shall be in accord’ance wig:
€ Tecommendation of the Supervisor of Ventilation,

6. Abandoned rooms (rooms stan
ding in which th
pillars have not been drawn), shall be walled ot?. 00!:

fining the circulation
Dlaces.

7. When abandoned workin,
g8 are sealed off, st i
shall be located as close to worked areas as posasigﬁer.’mgs

€ is ventilated by having a main re-

of air to the entries angd working
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9. 'I‘he‘fan housing and air drift shall be of fireproof

construction. ‘
10. All fans shall be equipped with automatic startexl']s,
open phase relays, and pressure gauges. Motors Shal':lltse
equipped with sliding base take-ups and endless te i
In no case is the distance between pulley centers foth
less than three times the sum of the diameters o 1m€i
two pulley wheels, except in cases where V-belts or s
{lar types of special drive are used. ) !

11. Motor house shall be of ample size to give clear-
a.nc.e around machinery to permit oiling without stop-

of fan. )

p:: ; Belts shall be properly guarded by pxpe-ra_ils 911;
oth}ar suitable means to prevent persons from coming i
contact with them.

13. Permanent fstopp ns

urn shall be of conc

{:to the rib 12 inches.
inches. Where ?aining is
crushing effect is such th

continuously.

1
100 11 Darriar Pillar
100 (1. Barrier Pillar

WORKED OUT AREA

=L

ings between main intake and
mg;e or tile construction and set
Thickness of wall shall be 6
under excessive cover, and the
at the use of concrete cisr tile is

locks may be used in stopping con-
;gﬁﬁ;ﬁfﬂl ;\r fnoa.dnr?er approved by the General Manager.

i than the
areas shall be in no case less
a%i;a o?gﬁzc:isrt course upon which the overcast is located.

Each panel must
be on its own
split and no alr
will be permitted
to pass over two
or more panels

Fireproofing.

Fan Instal-
Intion.

Overcasts.




vold Sharp
Turns. Cen-

ter Propped.

15. Side walls and top of overcast shall be made of
tile or concrete, the top to be re-enforced with steel,

16. No doors shall be placed in overcasts. Instead, inby
of the entry upon which the overcast is placed, at the
first cross-cut there shall be placed a trap door that may
be used as an entrance to the air course (See Fig. 28). In
entry stoppings a small door is to be placed every 500
feet to allow rock dusting in back entries.

17. The roof above each overcast shall be sloped,

eliminating sharp breaks and corners and the end walls
of the overcast shall be banked or graded, forming an
approach or easement for the air. Drainage under over-
casts shall be by pipes and not by ditches, the pipe to
extend far enough back from the end wall so that the
end banking will not cover it. Ends of pipe shall be left
open and accessible for rodding in case the pipe becomes
plugged.

18. In all mines having two parallel main intakes
the crosscuts between these intakes shall not be blocked.

| Stepping

- §
rd
o
il

Fig. 28

Overcasts do not in-
clude doors. Instead
course lobe previded inby of the entry the
with Irop door 1o pra-
vide gccess fo return first crosscut will be
air cou
i equipped with trap

deoor which can be
L_l o Reguiaior

Regulator

Firsd crons cul isdy aie-

= Stepping

used as an entrance

to the air course.

== Overcas!

19. Air courses must be properl;
perly driven, and of uni-
Eorm cross sectional area, avoiding sharp breaks and
tgrns, the same to be thoroughly cleared before pulling
e track, and where the roof has a tendency to cave or

slough all back entrie
ol 8 and main returns shall be center

20. In all mines the doors used in assisting or di- Cautlon As

recting the ventilation of a mine shall be so hung and
adjusted that they will close themselves, or be supplied
with springs or pulleys, so that they cannot be left stand-
ing open. In addition to this, every door is to have a
clearance of 8 inches from the floor so that loose coal
or other material that might be on the floor will not
hold a door open. The doors are to have sills to fill up
these 8-inch spaces and on haulageways the bottom of
door is to be of heavy canvas. The use of doors for the
directing or diverting of air is prohibited within the
mine where this can be accomplished by overcasts, ete.

21. For the handling of explosive gas (CH4) see
Safety Standards.

22. Fan charts must be changed daily before 7:30
a. m. and they shall be examined by the Mine Foreman,
who will satisfy himself ‘“‘that the fan has been in con-
tinuous operation for not less than six hours preceding
his examination of the chart, before permission is given
any working force to enter the mine."” (See Sec, 23-110,
Mining Laws of Wyoming.) Fan charts shall bear the
date of their placement on recording instrument, and
breaks in graph, whether showing complete stoppage of
fan or changes in water gauge, must be explained in
detail on back of charts. Explanations such as ‘“power
off,”” “repairing fan,” ‘“‘doors in main return open,” ete.,
will not be accepted as explaining irregularities in water
gauge.

The Mine Foreman will make prompt delivery of fan
charts to Mine Superintendent, who will examine and
thereafter countersign same, forwarding all charts to
general office on the same day they are removed from
the instrument.

23, Failure of recording instrument to fupct_ion
properly must be reported to the Master Mechanic im-
mediately. The Master Mechanic will immediately make
necessary repairs or adjustments to put instrument in
proper working order. All recording instruments shall
be surrounded by lamp bank for heating in cold weather,

topping of fans due to mechanical or electrical
f:fl'urasa ggxstg be reported to the Master Mechanic or
Chief Electrician immediately upon discovery. If such
failure occurs during the working shift the Mine Fore-
man must be notified at once, also approximate length
of time necessary to make repairs must be gtated. Mine
Foreman shall be notified when repairs are completed

and fan is ready for operation.

to Use of
Doors,

AMethane.

Examination
of Mine
Charts.

Notify Mine
Foreman of
Fan Stoppage.
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25. Whenever it shall be necessary for the mine fans
at Hanna to be stopped for more than thirty minutes
the men shall be withdrawn from the mine. In the Rock
Springs district they shall be withdrawn in case the fan
will be stopped for an hour or more.

NOTE: If it is deemed necessary by the Mine Fore-
man or Superintendent to withdraw the men before th'e
expiration of the above time, they shall act upon their
own judgment,

Fan Houslng="\ e -

AUTOMATIC FAN SIGNAL

Fig. 29—Warning Device in case of Fan Stoppage.

26. Fans must not be stopped by any person, for any
cause, except for disability to fan or drive, or upon per-
g}iission from the Mine Superintendent. (Ses “‘Surface

res.")

27. Measurements of main intakes and returns, also
intake and return of all splits, shall be made at the same
point each time anemometer readings are taken. The
area of the section where readings are taken is to be
marked on rib or roof when possible. Check measure-
ments by Supervisor of Ventilation will be made at these
same points. All such readings shall be for a period of
not less than one minute. When measuring air velocities
the anemometer must be held so as to run forward and
not backward.

28. Each fan shall be equipped with an automatic
signalling device similar to that shown in Fig. 29, bell
and light to be installed at any convenient point desig-
nated by the local Superintendent so that those respon-
sible for fan operation will be Inllmedia.tely warned in
case of fan shut-down.

29. A test shall be made every six months by the
Supervisor of Ventilation and the District Blectrician of
the automatic fan signal. One of these tests shall be
made during the summer and one during the winter
when approximately the maximum and minimum tem-
peratures are occurring. In addition to making the tests
of the mechanical parts of the device, they shall shut
the fan down for at least ten minutes in order to assure
themselves that the chimney effect of the fan shaft is
not sufficient to render the device inoperative,

Superintend-
ent to Glve
Authority
to Stop.

Air Measure-
ment,

Test of
Automatio
Fan Signal.
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STANDARD SYSTEM FOR OVERCASTS AND o =
METHOD OF CONSTRUCTION . h s v

1. Two general types of overcasts shall be used. Il " | FLoOR sLAB ExTERDED
Figures 30 and 31 show type and construction to be { sl = ;“jw Lol gl
used where the roof conditions are good and where the f 1
walls and top will be subjected to but little vertical stress. | | 1

| |
I

2. Figures 32 and 33 show type to be used under
heavy cover and poor roof conditions and in which the
end walls will be forced to carry considerable weight.

3. The place shall be properly timbered before ex-
cavation is made for overcast.

P

{HIHt RAILS ACROS3 FOR RﬁINFbRCIHf

4, Temporary props as needed shall be placed under
lip erossbars before shooting or loading out rock.

et S S
&° CONCRLTE FLOOR SLAB

5. When the overcast has sufficient area, the roof
shall be timbered and lagged. (Fig. 34.)

6. If entry haulage is continued during construe-
tion of overcast, temporary props mentioned in Par. 4
must be first removed and standard clearance main-
tained at all places. If clearance is not maintained, a
flagman must be stationed at the overcast while mine is
in operation.

7. If the entry is to be placed in operation before the | b S —
overcast is completely shot down, all loose rock must be il . e EONEAE
barred down and sufficient timber placed to prevent fall- :

Ing rock during such operation.

CONCRLTE AND STLEL WORK FOR CVERCAST.

8. 'Whenever development plans show that an overcast I

| 0—Co te Slab, Reinforced By Rails Across
will be necessary in the future working of a mine, the i g3 Enu];rc%or Ust; Under Light Cover.
place should be driven far enough from the slope to ’

make the necessary air course or manway connections
and temporarily stopped until construction of the over-
cast is completed. Construction can be greatly facilitated
it work can progress unimpeded by entry haulage.
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BLOWER FAN VENTILATION

| 1. Fig. 35 shows the method of installing blower fans
T —— for the ventilation of entries being drivem in develop-
| socmus ment. In no case must the blower be placed nearer than
25 feet to the last crosscut or break-through.

PO TN SRS - S |

METION On € ACTVAN A CORI | 2. The volume of air passing on the entry in which
’ the blower is installed must not be less than 234 times

the capacity of the blower. This will insure against the

| £5 recirculation of air through the blower fan.

3. Crosscuts being driven off main entries must be
driven by having the blower discharge directly into them,

LA
U | | | ;

A F G0 at

LALeATEN OF ESTTOM ¥ ELOUFTD FTR WOSHT

—
RETURN

Fig. 33—Cross Section of Completed Overcast For
Heavy Cover.
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4, The volume of air passing on the entry upon which
the blowers are located must not be less than three times o o
the sum of the capacities of all blowers located upon ‘ o :.;
that entry. '

Not mora than 20 ft.

Mat gver 20 L=

Blower fan discharging
into face of cross culs

" TYPE

Mat over 2011

Suspended fubing

NOTE:
All blower fons must be

of the "PERMISSIBL

NOTE:
Tublng must ba supported
©a maessengear wira and
mzintcined ne! more than
20 feet from foce. Tubing
fo ba carried on opposite
tida of room from Mon-
way

Blower fan _,
3 ENTRY SYSTEM
HANNA MINES

e o
—_—

Floxible tublng ]
s

BLOWER FAN INSTALLATION

—_—
RETURN AIR

HNOTE"
All tubing mus! be suspended

on massenger wire ond main-

1cined nol moro than 20 11,

Curtain

Shaker dﬂu:

— Blower Fan

Check curtain®

HAULAGE ENTRY

INTAKE

VENTILATING UPHILL PLAGES
NON-GASSY MINES
Fig. 36—Ventilating uphill places.
5. Rule No, 2

applies to arran
36 for ventilating "E%hm" pleter, gement shown in Fig. ’

Note: Rules 1 t i i . i - .
mines only, 0 5, inclusive, apply to non-gaseous R g g‘é gaaia.fpemisgible" type.

1 arrangement for 3-entry development
B ik sgrs}(;ct,l‘rfr ga.ss;g;e mines. All blower fans shall




IDLE MACHINERY

1. Idle machinery, such as pumps, motors, hoists,
locomotives, etc., shall be kept in serviceable condition
at all times unless it has been definitely decided by the
General Manager, together with the General Master Me-
chanic or Chief Electrician, that certain equipment is to
be withdrawn from service.

2. It is permisgible to take parts from any idle equip-
ment in case of emergency to repair similar equipment,
but just as soon as this is done, replacement parts shall
be ordered and repairs completed promptly.

3. Machinery located at any mine (inside or outside)
which is idle temporarily should be gone over thoroughly
and proper repairs and replacements made to make and
keep such equipment in first class operating condition
at all times,

USE OF LIFTING JACKS

Examine jack carefully for defects. Do not use a de.
fective jack.

Use only regular jack handle, The use of machine
bars, pieces of pipe, etc., is forbidden.

See that foot of jack is firmly placed and secured
against slipping.

Place small block of wood between lifting surface
of jack and machine.

Have sufficient blocking and crib material on hand.

Follow the machine up or down with crib and blocks
as it is being raised or lowered.

Always remove jack handle when jack is not being
operated.

Do not go into narrow space between machine and
walls or other objects until cribbing has been com-
pleted and jacks removed.




MOVING SHAKER CONVEYOR

. When a shaking conveyor is to be moved, the Unit
Foreman will examine the new location and ascertain
that the place has been properly prepared.

. The Unit Foreman will see that proper tools and
equipment are available.

. The Unit Foreman will designate a lead man for the
moving crew who has been trained in the moving of
shaker units.

. The Unit Foreman will instruct the lead man as to
exact methods of completing the work.

. The lead man will check all tools and equipment, re-
porting any shortages or defects to the Unit Foreman.
. The lead man will check all hitches and fastenings
before any strain is put upon them.

. Where lifting jacks are used, the general rules (Page

101) covering the use of lifting jacks must be followed,
. When any piece of shaker equipment is being moved

by locomotive, cutting machine, or other application of
power, no one will be permitted to get in a position
where he can be struck if the Piece being moved
catches or skids. Men must remain in the rear or front
of the equipment until movement is stopped.

. Where equipment is being moved on pitching bottom,
caution must be used to see that it cannot slide down-
hill out of control.

. The following methods for controlling moving equip-
ment in pitching places are approved:
(a) Holding back with rope of mining machine.
(b) Use hemp snubbing rope with secure snub around
well-set prop.

(c) {i{fotlding by means of standard prop puller or pull

« Where shaker engines are being moved by dragging
with a rope-equipped cutting machine, one rope from
the machine must be fastened to the high side of the
engine and kept taut so as to prevent the engine from
rt;l;d.suelg do&v;lhﬂl. The other cutting machine rope must
cured to a jack pipe so that the cuttin i
is irmly anchored. FaEK
g-h’f:aei: fagteni.ngs must not be removed until the en-
5 been cribbed j
e and aligned and the jacks
Where the use of a cutting machine is not practical,
mgr puller or pull lift may be used in a similar

. The Unit Forem

an
operation as oft will check on the progress of the

en as his duties will permit.

in

SYSTEMATIC TIMBERING

Standard method of timbering and recovery of props,

driving of rooms and entries, and the successive steps

pulling pillars in rooms and entries, is shown in Fig. 38.
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RECOVERING TIMBERS

1. When driving rooms and straight props are to be
used, the props are to be set at no greater distance apart
than five-foot centers.

2. In all mines, where timber is being recovered, the
prop pullers will set enough timbers as a breaking row
to insure the breaking off of any fall of cap rock or roof,
this breaking row to be set so that at no time will it be
necessary for the men recovering the timbers to go a
greater distance than 25 feet from the breaking line.

3. Three rows, or more if necessary, of props on not
less than one-foot centers shall be set at upper end of all
pillar pockets.

4. All employes engaged in recovery of props must
gse a mechanical prop-puller of the Sylvester, or equal,
ype.

5. All employes engaged in recovery of props must
have at least two years practical mining experience under
conditions comparable with those under which prop pull-
ing is being done.

SURFACE FIRES

1. In the event that any structures such as tipples
or other inflammable buildings in the vicinity of the
mine mouth catch fire, the mine ventilating fan should
be stopped in order that the smoke may not be drawn
into the mine and circulated around the mine workings,
causing injury or death to employes. All men should
then be withdrawn from the mine without delay.

2. TUnless existing structures located within 100 feet
of any mine opening are of reasonably fire-proof construc-
tion, fire doors shall be erected at effective points in mine
openings to prevent smoke or fire from outside sources
endangering men working underground. These doors
shall be tested at least monthly to insure effective opera-
tion.

3. Where fans are remote from the mine entrance,
and are electrically driven, they should be stopped by
pulling the power switch, whether the switch be at the
main power plant or at some distributing station.

4. Certain responsible persons, delegated by the Mine
Superintendent, should be instructed to do this under
the above condition. Where mine fans are in close, or
reasonably close, proximity to the main intake then, like-
wise, similarly responsible persons should be designated
by the Mine Superintendent to stop the fans.

Stopping Fan
For Surface
Fires.




RAILROAD CAR RETARDER SAFETY
RAILS

1. At each tipple having a Fairmont Standard Type
Railroad Car Retarder, there shall be installed safety
rails which shall conform in plan to Fig. 39. Rails “B"
are to be set in concrete 2 to 4 feet below surface, de-
pending on character of soill, rail “A" to be set 2 feet
in soil.
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Fig. 88—Railroad Car Retarder Safety Rails.

tension on Spring-

CONCRETE

Con_crete is particularly well adapted to use in mines
since it has a remarkably high resistance to deterioration
under the severest conditions of mine use. It is one of
the most economical in cost of all permanent building
materials, and much of the new construction as well as
replacement and repair work around a coal mine can be
done by mine forces.

Certain fundamental requirements for the selection
and care of materials should be observed to produce the
most durable job. Cement should be stored in dry places
or under waterproof coverings to protect it from harden-
ing due to dampness. Storage in the mine may result
in some loss of strength especially if the mine is damp.
Sand should be clean and free from particles of shale,
fire clay, or coal dust. For the coarse aggregate in con-
crete it is desirable to use only clean, tough, crushed nat-
ural stone or gravel. Many of the natural rocks in and
around a coal mine are not suitable for the making of
a good grade of concrete. This refers especially to slates,
shales, fire clay and soft sandstones. These materials
tend to disintegrate at the surface of the concrete, thus
paving the way to progressive damage.

Mechanical mixing should be used whenever possible,
mixing to continue for not less than 134 minutes. Hand
mixing i8 often necessary in a mine. Hand mixing should
be done on a tight platform and the most uniform mix-
ing will be obtained if the fine aggregate is first spread
out on the platform, followed by the cement and coarse
aggregate, and the whole mass turned over three or
four times before water is added, a little at a time, in &
crater in the center of the mix. Hand mixing should
continue until the mass is of uniform color throughout
and all stones are well coated with mortar. Too much
water should never be used. Not only does too much
water weaken the concrete, but it makes it porous and
of low resistance to weathering and results in & mixture
that cannot be placed without gegregation,

Forms should be water-tight and well braced. The
pressure of wet concrete which a form must sustain varies
with the depth and rate of placement. Reinforcement
should be so placed that it will be covered by at least
1 inch of concrete in roof slabs or walls and 2 inches in
beams and columns. Where water is encountered, all
steel should, be covered by at least 234 inches of sound
concrete to prevent corrosion, which will cause the con-

erete to spoil or split.




When concrete is placed to any considerable depth,
spading combined with excess of water will usually cause
fine materials, dirt and seum, to rise to the surface. This
golidifies in a soapy layer and is called laitance. It has
very little if any strength and should be scraped off as
soon as the concrete has stiffened. If left in place it will
disintegrate and leave a weak spot in the structure.

When placing concrete in winter there is danger that
freshly placed concrete will freeze. Alternate freezing
and thawing will completely destroy the concrete, while
a single freezing may impair the strength and dura-
bility of the job. Because of these facts special pre-
cautions are required for cold weather work. There is
little likelihood that concrete will ever be subjected to
freezing temperatures underground. Heating aggregates
and mixing water and enclosing the work, together with
provisions for artificial heat over a period of five or six
days, is the usual method of protecting concrete.

In fixing the proportions of the mix, varying types of
work will require varying proportions. The average for
ordinary work will be 1 part of cement, 214 parts of
sand and 4 parts of coarse aggregate, using the mini-
mum of water to give a workable mass. Care should be
taken when using a shovel as a measuring unit that
the shovel is heaped the same for each shovelful,

‘Where quick setting is essential, about four sacks of

“Lumnite” or similar quick-setting cement should be
kept in stock for emergency use.

On all special work, such as beams, walls, water-tight
structures and reinforced work the Engineering Depart-
ment should be consulted before the work is undertaken,

PUMPS

1. The pump should be located in an accessible po~ Locatlon.

sition as close to its source of supply as possible, and
should be placed below the water level in the sump so
that water may flow into the pump by gravity, partic-
ularly in the case of a centrifugal pump. Wherever pos-
sible, a sump arrangement as shown in Fig. 40 and Fig.
41 should be used. Suction pipe should be about 12
inches above the floor of sump and should pass through
the conecrete wall or dam in a suitably packed joint, and
in no case should it be grouted solidly. A suitable drain
shall be installed and placed so that its inlet will be
directly below the strainer in the sump. Sudden opening
of the valve on this drain would tend to dislodge any
gsediment which had collected around the strainer,
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Fig. 40—Sump Arrangement.
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2. 'The pump fou
to support the pump r
age from plungers or stufing boxes and so that the en-
tire pump may be kept clean.

3. All piping must be so gsupported that the pump
castings are relieved of all strain. .

4. The piping shall be at least the size of the pump

in case of long lifts gshall be at least one
:jpz?an{gée??(}n case the suction piping receives its water

ndation shall be substantial enough Betting.
igidly and shall extend high enough.
above the floor line to provide for the draining of lealk-



under pressure, a gate valve shall be installed to allow
removal of the pump for repairs. The piping shall
be as short and direct as possible and any turns should
be made with long radius bends. A suitable strainer
must be provided. A check valve may be placed on pump
suctions having a long lift but should not be installed
unless absolutely necessary, as there is danger of split-
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Fig. 41—Concrete Water Dam.

ting pump casting if the valve closes before the ome on
the discharge, in case of sudden pump stoppage.

5. This piping shall be at least the size of opening
in the pump for short lines, and in the case of long
lines must be enough larger to greatly reduce the fric-
tion losses.

Fig. 42—Gear Guards for Pumps.

installation of a plunger pump, no gate or
glost;e E;I:-r!;ashall be used without the use oti a 1;;311]:3!
valve between the gate or globe valve im}ld alfna g;
A check valve shall be placed in the discharge o
protect the pump from water hammer when tha_ power

suddenly cut off.

Valve
Location,




Gear Guards
for Pumps,

7. In the installation of a centrifugal pump, a check
valve and a gate valve shall be used, the check valve
to be between the gate valve and the pump to allow
inspection of the check valve in case of leakage. The
gate valve shall be used for throttling in case pump duty
is somewhat under its rated head, and also in starting
up or shutting down the pump to avoid stresses thrown
on the pump by suddenly having full load thrown upon it
and water hammer, respectively.

8. The discharge line shall be tapped between gate
valve and pump for a pressure gauge, and static and dy-
namic pressure readings taken on the larger installations
and a record made of same.

9. To prevent damage to the internal wearing parts
of centrifugal pumps, in case they suddenly lose water,
a special pressure gauge shall be mounted on the first
stage of the casings. This gauge shall be equipped with
electrical ecircuit-closing contacts which are wired in
series with the under-voltage release on the motor
starter. If the pressure is lost in the pump casing, the
gauge will close the electrical circuit, thus stopping the
motor. A normally open push button on the motor panel
will be used to short circuit the contacts in the special
pressure gauge while starting the motor.

10. A suitable line for draining discharge line shall
be installed between gate valve and the pump. These
lines shall be placed in a common header and carried
to a point outside of the pump room.,

11. TIn case of pumps having a suction 1ift a line may
be tapped onto discharge line ahead of gate valve and
tappgd mto. suction line. All centrifugal pumps must be
provided with the necessary valves to allow all air to
escape while the pump is being primed.

12. Gear guards for pumps must be made of sub-
stantial material and construction, and so designed
that they will afford the greatest protection from acci-
dents. Each different type of pump calls for a different
design of gear guard, so it is impossible to standardize
on a particular construction. Gears which are located
outside of bearings, and are thus the outermost 'moving
parts of the pump, must be fully covered as to rim, mesh
and exposed side, as shown by “A)' Fig. 42, Gears lo-
cated on shaft inside of outboard bearing are usually
gangerous only from contact with the rim, which should
te covered with a band somewhat wider than the gear
nz:::hand plates should cover the point at which gears
i !?13 shown by “B,” Fig. 42. In case of large gears,
fud i © covers-should be used if possible. Guards of

8 type will afford protection to operator and inspector

and the pump must be stopped for greasing and all ad-
justments, even though of minor character,

13. Pumps used in temporary settings, as in slope
sinking, should be fitted with guards before installation
and should be so set that a fence may be maintained for
the protection of persons in passing.

14, Deep-well pumps of the reciprocating type, con-
sisting of a geared or belt-driven driving head on the
surface actuating a vertical sucker rod, present about
the same problems for lubrication and guarding as the
plunger pumps which are covered in a previous para-
graph. The centrifugal type, with its rapidly rotating
vertical shaft which has numerous bearings to prevent
shaft whip, must be given particular attention, as an
accident to the shaft or parts below the surface may
require dismantling of the entire shaft and casing. The
shaft is protected from contact with the liquid pumped
by a cover pipe, the couplings of this pipe also consti-
tuting the bearings for the shaft. Oil is introduced at
the top bearing and lubricates all bearings as it travels
downward on the shaft. This oil feed, best accomplished
by use of a wick-siphon type of oiler, must be started
suficiently in advance of starting the pump to allow oil
to reach all bearings on the shaft before the pump is
started. The weight of the shafting and rotating parts
of the pump is carried on a ball bearing, or a Kingsbury
type thrust bearing, and, in the case of a large pump,
water cooling of the oil in this bearing is necessary, and
provision should be made for a sufficient discharge head
to supply this cooling water if no other supply is avail-
able. Permanent marks on the pump casting or meas-
arements taken will provide means for checking wear
on the thrust bearing so that the clearance of pump
parts below the surface may be maintained to prevent
damage at the bottom of the well,

In the installation of equipment of this kind, where
the quantity of water to be pumped is not known, knowl-
edge must be obtained usually by a temporary air lift so
that the proper size equipment may be purchased, or, in
the case of air-lift pumping, 80 that the proper depth
of hole may be drilled to attain the proper submergence

for efficlent pumping.

eep well should have & guitable steel headframe
orE::a(;cv?eg té3 facilitate repair of broken parts or leaky

pipes.
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Shaking Conveyor Using Pipe Supports.

Fig. 44—Standard Installation of Loading Head End for
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SHAKING CONVEYOR INSTALLATIONS




GREASING OF WIRE ROPE

1. The proper oil should be a preservative which not
only penetrates to the hemp center of the rope (in order
to saturate it and prevent absorption of water) but also
thoroughly coats the inside of each strand.

2. The main haulage rope shall be greased at least
once each week, and panel slope ropes twice each month.

3. Ropes shall be greased by passing the ropes
through “V’ shaped troughs, this to be done at the end
of the shift and the rope allowed to lie in the slope over
night off the drum. Those portions that cannot be passed
through the grease box, but must remain on the drum,
shall be painted.

4, Bockets must be annealed and reset every four
months, a record of annealing and resetting of sockets
to be kept by the Mine Superintendent, the record to be
signed by the party doing, or having charge of, the work,

NOTE: Where it has been the practice to make rope
sockets locally, this will be discontinued as it is pos-
sible to purchase equipment of this kind fully as good
as that made locally.

6. One complete socket and shackle shall be kept at
each mine, annealed and ready for replacement,

WIRE ROPE

Important Precaution.—In the manufacture of wire
rope, great care is exercised to twist the wire in the
strands and the strands in the rope under uniform ten-
sion. If the ends of wire rope are not properly secured
the original relation of tension, as manufactured, will
be disturbed and maximum service will not be obtained
due to the fact that some strands are carrying the
greater portion of the load.

When cutting steel wire rope it is very essential to
place three sets of seizings each side of the cut to pre-
vent disturbing the uniformity of the rope. The placing
of proper seizing requires considerable practice and it
ig therefore advocated that the average user of wire rope
exercise great care when placing seizings and for safety
use a greater number of seizings than specified.

Unless a serving mallet is used, there is no advantage
in making more than 10 wraps of wire per seizing.

Annealed Iron Wire of the following sizes should be

used for seizing:
Birmingham

Diam. Rope Wire Diam. Wire Gauge

3%xl% in. ... in. 18

rasleiele . in. 17
e in. 16

3

7 and 13 in in. 14
13 and 1% In..........- § in. 12
2 in.and 18TEET. .o vvuaees =+ in. 9

Precautions
be

Observed
When Cutting
Rope.




ROPE INSPECTOR’S REPORT

Diameter of Rope. Length
Gross weight of trip hauled tons. Slope angle........
Manufacturer of rope

Condition of Socket
Date Socket was last annealed

Condition of rope:

Date rope was installed
Probable remaining life of rope
Has rope proven satisfactory to date?
If not, how and why has it failed:

Date last greased
Date rope was turned
Date removed.
Total life of rope
Tons hoisted
Cost of rope

Cost of rope per ton carried

Signed: .

PROPER SOCKETING OF WIRE ROPE TO
DEVELOP ITS FULL STRENGTH

1. Measure from end of rope a length equal to basket
of socket. Serve at this point with not lesg than three
seizings. Cut out hemp center. Open strands.

2. Separate wires in strands, straighten by means of
an iron pipe. Cleanse with kerosene oil. Wipe dry.

3. Dip wire into 3% muriatic acid % water (use no
stronger solution). Keep wires in long enough to be
thoroughly cleansed. Wipe dry. Serve ends temporarily
so that socket may slip over all wires. Be sure to cut
this temporary serving as soon as the rope has entered
the base of the socket.

4, Have all wires evenly distributed and even with
the top of the basket. Place fireclay around base of
socket.

5. Pour in molten zinc. Do not use lead, babbit, or
other antifriction or low-melting alloy,

6. Allow to cool before using. It is not necessary to
remove the seizings, though all except the one at the
base of the socket may be removed if desired.




WIRE ROPE
Dimensions and Strength 6 Strands, Hemp Core S L = INCLINED PLANES

Crucible Steel Plow Steel

Where wire ropes are used for moving loads on slopes
and inclined planes, the stresses to which the ropes are
subjected is a function of the inclination of the plane.

In the table below are given the stresses per ton of
load for planes of different degrees of inclination. An
allowance is made for rolling friction, but the weight
of the rope is not taken into account. In long hauls,
however, the latter is a factor of importance and must

per Strand | be allowed for.

In using the table a factor of safety of from five to
seven should be employed. That is, the working stresses
on the rope should not exceed one-fifth to one-seventh
of the breaking stress. For very steep planes, a safety
factor of five may be used; but for gentle inclines, where
the rope drags heavily, a factor of six or seven should
be used.

Elevation Corresponding Stresses in Lbs.
in Angle of on Rope per Ton
100 Feet Inclination of 2,000 Lbs. Load
b 2° 52’ 112
10 b° 43’ 211
16 8° 32’ 308
20 11¢ 19/ 404
26 14° 02’ ' 497
1 30 16° 42° 586
19 Wires per Str j 35 19° 17 673

2.20 40 21° 48 754

3.10 45 24° 14/ 832

4.80 50 26° 34’ 905

. How many cars can be safely handled on
L0 a 14° 02’ pitch with a six-strand, 19-wire,
plow-steel rope, 13 inches diameter, as-

suming weight of empty car to be 4,600

pounds and holding 7,400 pounds of coal?

Circumference,

Inches
Minimum Size

of Sheave,

Safe Working
Feet

Diameter,
Inches
Approximate
‘Welght,

Per Foot,
Pounds
Breaking
Strength,
Tons

Safe Working
Load, Tons
Breaking
Strength,
Tons

Load, Tons
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Solution: Wt. of car...... 4,600 lbs.
Wt. of coal...... 7,400 ‘1bs.
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11,900 1bs. or 6.95 tons.
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From above formula

stresses on rope
o 09 pitch 497 X 6.95 = 2,957 1bs.
ORES » or 1.6 tons.
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Safe working load

1 low steel
r;’%,ep(Page 120) 12 tons =~ 15 —8 cars

00 =1 =3 3 O OV O i Wb B 00 00 DO DO DO bk et =l et ek

RNFRF
0 00 0 TT i i 203 O 1
W WOk o e
o en oot

-
H

H O 0000=10 OO i i GO 0O B 1D B = b= b= =it

[y




Example: What size plow-steel rope, six-strand, 19-
wire, must be used on a 14° 02’ pitch to
safely handle ten cars, assuming weight of
car to be 4,600 1bs. and the weight of coal
to be 7,400 1bs.?

Solution: Wt. of car. 4,600 lbs.
Wt. of coal 7,400 lbs.

11,900 1bs. or 5.95 tons.

From above formula

stresses on Tope

on 14° 02" pitch 497 X 5.956 = 2,967 1bs.
or 1.6 tons.

For ten cars 10 X 1.5 tons = 15 tons.

From table, page 120, safe working load

for 1% in. rope is 14 tons and for a 114 in.

;ope lg tons, Therefore a 134 in. rope must
e used.

DRAWBAR, BRAKE AND HITCHING
INSPECTION

1. Mine car inspectors shall carry hammers and give
the drawbars a thorough physical inspection by tapping
or other means.

2. Defective cars shall be marked, plainly setting
forth the defect.

3. All cars found in good condition shall be marked
with chalk.—‘“Hitching 0. K."”

4. In case defective cars are found within the mine,
these cars are to be brought to the surface singly, prop-
erly secured by a wire rope (not to be brought out on
regular trip).

5. The man on the dump (preferably the coupler)
is to be charged with the responsibility of watching for
defective drawbars. Any cars found defective are to be
marked and set out immediately; they must not under
any circumstance be returned to the mine without a

shop O. K.

6. Rope riders, motor men and all haulage men are
to be instructed to watch for defective hitchings and, if
found, they are to be marked and set out. (They must
not be taken out unless properly secured by wire rope.)

7. These inspections ghall be made monthly and a
report of such inspections forwarded to the General

Manager.

8. Monthly inspection will include mine car brakes
and the report should state definitely the number of
brakes inoperative at the time of the inspection. If, at
any time, as many as five per cent of the total mine cars
have defective brakes, the total number will be taken
out of service at once and not returned until repairs

have been made.

Examination.

Mark Defect.

Setting Out
of B, 0. Cars.




B. 0.
Jacle-plpes.

MINING MACHINE INSPECTION

1. A monthly inspection shall be made by Machine
Bosses of all mining machines and equipment pertaining
thereto, Reports of these inspections shall be forwarded
to the General Manager in Rock Springs.

2. Particular attention shall be paid to jackpipes to
see that they are of the proper length and of such con-
struction to best perform the duties to which they are
assigned. ?

3. Jackpipes with broken *“fishtails” will be con-
sidered defective and shall either be repaired or retired
from service.

4, Machines will be inspected to see that grounds are
properly attached as called for in the Code of Standards.

6. Machines equipped with cutter-bar guards will
have the guards in place and in working condition.

6. All defective equi
e quipment will be immediately re-

7. No machine which, in the opinion of the Machine
Boss, is unsafe will be allowed to operate. If repairs
cannot be made at once, the machine will be considered
as out of gervice until repairs have been made.

MINE TRACK STANDARDS

The Mine Superintendent at each property must see
that each Foreman and assistant is supplied with copies
of track data and turnout diagrams, Each mine em-
ploye who may have supervision of track is to be pro-
vided with a copy of track standards. In cases where
data is insufficient, or there may be a doubt as to their
meaning, the engineer of the property will supply the
information,

1. Safety is, in each case, the first consideration and
all installations must be made with this in view. All
switches, frogs, guard rails or other track equipment
where a person may be liable to receive injury is to be
properly blocked or guarded. This is to apply to both in-
side and outside track.

2. Switch throws are to be of the “parallel” type with
a ground throw. No new installations are to be made
with switch stands.

3. Switch throws or other devices shall not be in-
stalled on the same side of the track as the trolley.

TRACK CLEARANCE AND
SHELTER HOLES

1. In all haulage ways and rooms hereafter construct-
ed or developed, in which mine cars are operated, a mini-
mum clearance of not less than twenty-four inches shall
be established and maintained, on the operating side, be-
tween the point of widest dimension of the mine car, and
the rib, timber, over-cast, or other condition that restricts

clearance.

2. Room necks are to be so turned and track so laid
as to give a clearance of not less than distance shown in

rule 1.

3. Parting tracks are to be provided with the above

ard clearance. The minimum distance between
:::::11‘3 centers on side or parting t_ra.cks will be such
that there will be not less than 18 inches clearance be-
tween cars, Or CAars and prop, when cars are standing on
the parting. (See Fig. 45, Page 127.)

@ all switch throws on any track at any

4. Opposit t be given mot less than standard

place the track mus
clearance.

Safety of
Installation.

Switch Throw
Installations.




Authorized
Exception.

5. Panel slope tracks shall be so laid as to give the
proper standard clearance on both sides of the track
for the entire length of panel.

6. On long, straight runs of locomotive and rope
haulage the clearance will be required on one side only
but this clearance must not alternate from side to side
of the track.

7. In all haulage ways not having full standard
clearance where trips have to be moved temporarily by
horses, motors or hoists, there shall be a flagman who
shall go ahead of each trip, flagging and stopping the
trip until pedestrians have reached a place of safety,
that is, where there is sufficient clearance to prevent an
accident. i

8. In places where clearance cannot be provided, such
as partings and turnouts which are heavily timbered, or
where permanent overcasts have been put in, which it
would not be desirable to change, these places shall be
properly lighted, whitewashed, and a sign illuminated
by a red light shall be posted noting that there is in-
sufficient clearance.

9. Shelter holes shall be provided along haulage
entries where locomotive or rope haulage is used. Such
Spaced not mo

ter holes, they
the trolley wire.

even though
Fig. 22, page 65.)  ©

11. Shelter holes shai be provided at all switch throws.

12. At each landing of a slo
Pe where men are passin
?nti cars are hauled a shelter hole at least 10 feetI:ieep g&
eel wide and 6 feet high shall be provided. :

13. Shelt

t:tbsst:rw:tlmrmer holes shall be kept clear of refuse and other

Clearance along high
side 24" from car to
ib or car to prop

STOP GARS HERE
MAINTAIN CLEARANGE
IN ALL INSTANGES

Clearonce olong high side 24
from car 1o rib or car to prop

PARTING

24" clearance between cars or cars and
props except at ends of parting where

this may be reduced .fo 18" but trips must
n0|1s be faft standing beyond this point.

STANDARD CLEARANGE
SLOPE AND ENTRY PARTINGS

Fig. 46

TRACK TIES AND RAIL JOINTS

tive
t be laid on all haulageways (locomo ,
1;3 aﬁ?saﬁitgal)‘at intervals not to exceed two-foot

rgll:tera (This implies 60-1b. steel on main slopes, 40-1b.
(;teel on locomotive haulageways.)

hould Allgnment.
¢ uneven length are used they s
il tl%e;mdltch or low side of the track,

Spacing.

2.
be aligned on th




Joint
Ties.

Removal,

Fishplates,

Splica
Bars.

Length,

3. Standard square tles In graded lemgths shall be
provided for each turnout where 40-1b, and 60-1b. steel
is used.

4, Joint ties should be selected that have an extra
wide face, where a choice is possible.

b. Ties removed that cannot be used for other pur-
poses should be loaded and sent out of the mine at once.

6. Where fishplates are used, a selected tie shall be
placed directly under the joint. (See Fig. 46.)

7. Where splice (angle) bars are used the rail joint
shall be suspended between two ties. (See Fig. 46.)

8. In no case shall ties extend less than 8 inches
beyond the outside web’of rail.

36” Gauge—b5 ‘ Tie never less than §—0”.
42" Gauge—b5%’" Tie never less than 5—6”.

Fig. 46—Two
Forms of Rail
Joints,

The suspended
joint is used with
angle bars but the
bars are supported
at each end by a
tie. Fishplated
Joints are made
directly over a
selected tie, as
shown in the ilius-
tration.

9. All ties should have two parallel faces, the mini-
mum width of which should mot be less than 4 inches
and in no case should slope and main haulage road ties

be less than 6 inches thick. Ro
less than & inches thick, £ Eeaisliould ot e

RAILS AND SPIKES

1. Al track must be laid with broken joints; that
Is, the joints of one line should be as neagly op’posita

:&:btlz:.ntara of the rail on the opposite line as prac-

2. No rail less than ten feet in length will be per-
mitted on any main haulage roads,

3. The practice of placing splkes where employes
can help themselves will not be allowed. Spikes should
be issued by the Foreman or his assistants as needed.

4. 8pikes should be staggered, that is, those on the
outside of the rail should be placed on one side of the
tle and those on the inside of the rail on the opposite
side of the tie. (See Fig. 47.)

6. Hach Foreman and Assistant Foreman is to pro-
vide himself with and carry a clinometer rule,

6. On straight runs of track the gauge shall be held
at right angles to the track and the rail held tight
against the gauge and spiked. Any allowance given for
clearance shall be made on the gauge length.

7. Superelevation of rails on curves will be given by
the engineer at the property, as the gauge of track,
veloeity of trip, and radius of curvature are determining
factors entering into the calculation of each individual
case,

8. For increase of track gauge on curves not more
than %3 Inch should be allowed, which is about the maxi-
mum for various wheel bases, wheel tread, curve radii,
ete.

-2 _ 2
(I iy Fig. 47

Spikes wlill be
staggered so as to
obviate the possibi-
lity of splitting the
tles and causing the
ralls to become
loose.

NOTE: Maximum
theoretical clear
span allowable with
40-1b. sBteel and a

X 10-ton locomotive la
— %5 24 Inches.

Y

. THach trackman’s gauge for each property shall
hagof a standard length, viz., even gauge, leaving nothing
to the guess oy allowance of the workman.,

Minimuom
Rall Length.

Splkes

Gauge and
Level.

Suopereleva-
tion On
Curves.
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Reclaiming
of Splkes.

Becord of
Deraliment.

Bteel Welght
and Sectlon.

10. Spikes in abandoned, worthless ties must be re-
claimed by burning, after having been sent out of the
mine.

11. A record of all derailments shall be kept by the
Mine Foreman giving date, cause and location. Rope Riders
and Motormen shall give their reports of such happen-
ings to the Mine Foreman daily.

12. Rails shall be of two weights only, viz., 40-1b.
and 60-lb. of A. S. C. H. Section. 60-1b. rails will be
used on main slopes, 40-1b. rails on panel slopes and
motor haulage ways.

13. The size of spikes for the various weights of rail
shall be as follows:

40-1b. rail—4 ” X 35" (605 per 200-lb. keg.)
60-1b. rail—436"” X 3" (5635 per 200-1b. keg.)

CURVES AND TURNOUTS

1. Lines for all turnouts off main slopes and part-
ings, together with frog and switch locations, will be
given by the Chief Engineer or his assistants, and no
such turnout shall be placed without his preliminary
layout.

2. All curves on rope haulage shall be placed in ac-
cordance with Fig. 48, and the engineer shall give the
lines and plans for this work.

3. The Mine Foreman must see that all work con-
forms to plans and lines as given.

4. All curves and turnouts are to be laid with proper
reference to clearance at points where switching is done.

NOTE: Do not spoil & good track layout by making
the track conform to the rib. Make the rib conform
to the track.

Note:= The angle 8 so furned that
the line M=N will run dgwnward from }
ocross the pifch of ebout if o2 %

(Ot

Forel ond enfry -

infersecton engle-Bf [

Rope and frock <71,

center hme enpancl] | b=
Clearance frem
foce of sheave

= Rope on center o)
=i frock inponel 3

Fonel manway
== down

Fig. 48—Curves and Turnouts.

urnouts and partings will be given by the
Chlfé?ef-‘.‘.ng;agr before com'l:tzi:uctlloir:l vlrarkc éz r%t:;:gd%“%r:g:
ageways must be la na
ggcgfnr;fm?ﬁ%lggillustration. Proper dlmensions are to be
substituted for letters here shown.

Surveys
and Lines.




Turnouts.

Conform
to Rib.

Future

Turnouts
With 01d
Material,

Clearance
Caution.

FISHPLATES, ANGLE BARS AND RAIL
BRACES

1. All rails of any weight shall be laid with joint
fastenings.

2. 40-1b. steel shall be fishplated. 60-lb. steel shall
be jointed by splice (angle) bars.

3. All joint fastenings must be applied with their
complement of bolts, nuts and cut washers screwed up
and kept tight.

4. Rail braces should be applied to any curve where
the gauge is maintained with difficulty.

6. Where rail braces are applied they should be ap-
plied to both rails.

FROGS AND SWITCHES

1. Frogs Nos. 3, 4 and 6 are to be built up and must
conform to Figs. 49 to 51.

2. No. 6 frogs will be of 60-1b, steel only and used
only in turnouts off the main slope.

3. Turnouts of standard material shall conform to
the Standard Turnout drawings.

4, Turnou_ts within the mine must be placed to con-
;’og-n; to the ribs of the curve and not to the nearest rail
oint.

6. In fuj:ure, when the laying of a turnout with ma-
terial that is not standard is contemplated, the engineer
of the property will take the frog and switch dimensions

from the material on the ground and compute the turn-
out data,

6. The proper clearance around swit
i ey d switch throws should

Drilfing for Splice Bars

&=} Halea
50" — 30"
mﬁ .
s s .--"”L
= 3

' h. Web Rivets Q'it..

. Fig. 49—No. 8 Stiff ¥rog for 40-1b. Rails.

DrllleMdHaasy? in. 40-1b. A first quality.
) 2 0. x § in.— 17 ¥ GE RIVETS—

5 in. diameter 30 total,
v s t :
be countersunk on 'lmttc.»:n:3 flush D;f?l? :‘Raci.:g.t SN \RBowE, 20

Drilling forSplice Bars

hs stk
Ry s
| r‘,-j_'-'} g ‘r)b-pomi’ v Y ?t'ﬂa geway

Hina RALS =
qg- FTaIT i nge

t Platet*thick
fgg;’s‘?o“‘.ﬁm — 4 | Spike holes 3*

38Flange Rivets §9.
2 Web Rivets % .

Fig. 50—No. 4 Stiff Frog for 40-1b. Rails,
RATIL—3% In. 40-1b. A.S.C.E. Section, first quality, Drilled
23 In. = 6 In.— % In. holes. FLANGE RIVETS—5 in. di-
ameter. 38 total to be spaced about as shown. To be
countersunk on bottom, flush with plate. POINT RAILS—

Main point notched to take short point as shown.

Drilfing for SpliceBars

5" —]

s

T 1" eles
&

.
—

F .ﬂnglz
5=?g|"38'

Plated" thick 3pike holes i‘
44 Flange Rivets i' ¢
2 Web Rivets 3" ¢

Fig. 51—No. 6 Stiff Frog for 60 Ib. Rails.

RATL—4 60-1b. A.8.C.E. Section, first quality. Drilled
2% in. x 5%11.13‘-1 in. holes, FLANGE RIVETS—% !jr?a é{)i-

atai‘ 44 total, to be spaced about as shown.n o s_a
an:mtax:aunk on bottom, flush with plate. POINT RAIL
ggaln point notched to take short point as shown.

Present stocks of frogs on hand at the districts will
be used. Subsequent orders for frogs ghall comply with
A. S. C. B. standards as shown on foregoing pages.




GUARD RAIL INSTALLATION
| |

157 Hangemay.

¥ When rails larger thon G(.}aL ore uged
sufficient moterial will be cut from the inside
of the base of the quard rail to ollow a 13" fiangaway,

Fig. 52

GUARD RAILS

e ——r

Cut Ihis pertion fi
web m;d p::“ i

Fig. 58—Preparation of Ends of Guard Rails.

Properly cons
prear and tear on hoisting ropes ang reduce minim
hazards ang delays due to derailments a.f e;ntx::?n?mts. e

CURVATURE OF TRACK RAILS

Middle ordinates for curves of various radii, on chords
of various lengths,

R=(36 C24-02)+-240
wherein

_I\ R=Radius of curvature in
il feet

C=Length of chord in feet

Fig. 54—Curvature of O=Middle ordinate in inches
Track Rails,

Length of Chdrd (C), Feet

‘Ra%ius 10 15 20 25 30

(R)
Feet

Height of Middle Ordinate (O), Inches

00 =3 o T




RAILS, SPLICES, BOLTS AND SPIKES
Per 1,000 feet of Single Track

RULES FOR THE WEIGHING OF COAL

. " . 1. The Weighman (Company Weigh Boss) must be
Rails, Sphce Bars and Bolts bonded in the sum of five hundred dollars ($500.00).

N 2. Sec. 23-160, Coal Mining Laws of the State of
ug:fbar Number of Bolts | Wyoming:—“The weighman employed at any mine shall
o Splice subscribe an oath or affirmation before a justice of the
Ralls Bars 4 per 6 per peace or other officer authorized to administer oaths, to
Joint Joint do justice between employer and employe and to weigh
| the output of coal from miners in accordance with the
111 222 444 666 | provisions of Sec. 23-159. Said oath or affirmation shall
100 200 400 600 } be conspicuously posted in the weigh office and any weigh-
91 182 364 546 i er of coal or person so employed who shall knowingly
violate any of the provisions of this chapter shall be

Nu:r;:her

80 160 320 480 i deemed guilty of a misdemeanor and upon conviction shall
74 148 296 44 i be punished by a fine of not less than §$25.00 nor more
67 134 5 4 i than $100.00 for each offense, or by imprisonment in the
68 402 [ county jail for a period of not to exceed 30 days or by

i1 both such fine and imprisonment."

NOTE: Oaths shall be made in duplicate, one copy of
which is to be filed with the Mine Superintendent.

SPH’(ES
i L 1 1
3. Sec. 23 162. At every mine where the coal mined 5‘.;-:!88 o

Tles Spaced 2 Ft. on Centers; 4 Spikes per Tie. I ! is paid for by weight it shall be the duty of the weighman

and the check-weighman to examine and balance the

i -4 scales each morning and in no case shall any coal be

%ﬂke .ﬁveragﬁ sf‘“ms ) ' weighed until such scales are tested by the United States
e  Rog e Rall ' standard weights and found correct, etc.”

Under per Keg Track 3 i
Head GES R et == | aEhta. NOTE: Eight 50-Ib. weights shall be kept at pit scale Test =

Inches Pounds Pounds | Kegs per Yard i for the testing of the same.
Mine

. 4. As provided in Sec. 23-162: “The Inspector of Mines :
: = ‘ upon Sact: regular visit to each mine shall test the scales paector

12 20 : )
used for the weighing of coal. .
12 20 | %?OTE: It sha.l% be the duty of mine officials to insist

16 25 upon this inspection.

2%x% 1,650 243
3 x% 1,380 295
3lex% 1,250 325
4 x% 1,026 395

3lhxdy 890 456
4 xvg . T80 515
43 x5 690 585

4 x% 605 | 665
415x36 518 775
o =i 475 | 850

[
b NS

16 25 ' 5. Each pit scale platform shall have at least a 3 -in, g:g;nﬂgc

20 89 ‘ clearance, and this shall be closely watched during the
el 30 working shift to see that nothing lodges in the recess that
may cause the scale to bind.
Report of

25 = i i d not
. Whenever it is believed that any scale does
& . fugction properly, it shall be the duty of the Weigh Boss Bag Onjer
o 0 i to immediately notify the Superintendent, who in turn
P 405 ' ill cause the Scale Inspector to make the proper ex-
998 | b 40 to 56 . will !
b Y% xfy 360 1,120 55 45 90 amination and repair.
by 320 11,250 6% 50 to 100 ! 7. The counterpoise of any scale beam that contains Counterpalae
®Variation of 10% with ~y gho;‘., nuts, ete., for balance shall be so construc(t}eéd tﬁlé:; i
2y / i i ove an
Ordering and allgw for 2;2:;:?'; makers. Verify when g‘}n glilnwgfg }:Jtazonvement to add or rem y
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Equipment
On Scales,

Loafing
in Welgh
Room.

Locomotives,

Non-Use of
Balt for
Thawing,

Respon-
sibility,

8. No equipment should be allowed to stand on the
scale except while being weighed.

9. No one except the Weigh Boss and Check-Weigh-
man or properly accredited officials shall be allowed
within the weigh room while coal is being weighed.

10. When the scale is not in use the beam catch shall
be kept closed.

11. The Weighman’s room on the tipple shall be so
constructed that he can see the entire car as it moves
across the scale.

TRACK SCALES

1. UNDER NO CONDITION MUST TRACK SCALE
WEIGHTS BE ALTERED IN ORDER TO OBTAIN A
CHECK WITH THE BULLETIN.

2. The Weighman shall keep the beams of all railroad
track scales clean and free from rust, familiarize him-
self with the construction of scales and make inspections
at such intervals as are necessary to determine if scales

are in proper working condition, and that scale pits are
clean and dry.

3. Scales shall be properly balanced before using, and
the beam fastened with the beam catch while equi%ment
is being moved on and off scale platform.

4, Cars must be stopped on the seal
at both ends while bem%pweighed, es and uncoupled

5. Equipment should not be all
except while being weighed. owed to stand on scales

6. Locomotives and other equipment i
not
shall be passed over the dead %‘m? Habe WreRed

7. Salt must not

be used in removi i
from the mine scales, ving ice and snow

8. The responsibility for th ioni
7 e accurate functioning of
;!;1 uﬂ?ﬁiﬁ ;I::il rest with the company Scale Inapegtor.
g e the circuit of all districts at least once
oL I » €xamine each scale, and file with the Gen-
anager a report of his inspection,

RULES GOVERNING THE EMPLOYMENT
OF MEN

When necessary to employ men for service in and about
the mines of The Union Pacific Coal Company, the fol-
lowing rules will govern:

(A) All men required for mine service with The Union
Pacific Coal Company will be employed through the office
of General Manager at Rock Springs. In case of emer-
gency the Superintendent at Hanna may, after obtaining
the permission of the General Manager, employ a limited
number of men, complying fully with the regulations set
out herein.

(B) Since every person employed in and about a coal
mine possesses potentialities for accident or disaster, it
is imperative that new employes be ae]ecte_d who are
physically and mentally alert. The action or inaction, as
the case may be, of one employe may not only result in
the injury or death of the person responsible, but, due to
the interdependency that exists between n:!jne employes.
the lives of many fellow workers may be jeopardized or
even sacrificed by the failure of the one.

(C) The work of mining coal is definitely hazardous.
Men who seek employment with this company and who
show evidence of, or who bear the reputation of being
dissipated, should be refused employment and each and
every applicant who is considered for employment should
be warned that drunkenness, absence from employment
without due cause, or any conduct prejudicial to good
citizenship will result in dismissal. A conviction in a Court
of Law for a criminal offense will constitute cause for
dismissal. Whenever practicable, men who are citizens of
the United States or who have declared their m'tentio_n
to become citizens should be selected for service with this
company. Men who are newly arrived from foreign coun-
tries, and who have complied .thh the Imm.‘lg‘ra.!:ion Regu-
lations and who are taken into the company's employ,
should be aided and encouraged toward citizenship.

rson will be employed for service in or about

Q) pio has not attained the lawful age of eigh-

erson will be employed {Oé service

bout the mines of The Union Pacific Coal Company

gh%rlf'as passed the age of fifty (b60) years, without the
written authority of the General Manager.

ss of sight in either eye, impaired sight or
hegl)ngﬂ;eel;gus impagirment of the heart or respiratory

Employment,
Where
Obtalned.

Good
Conduct
Necessary to
Employment.




Form 269.

Form 143,
Eye Exami-

natlon Card.

organs, hernia, the loss of a hand or foot or serious im-
pairment of a hand or foot, or other serious physical de-
fect shall be a bar to employment.

. (3) All applicants for employment will fill out and
sign an “Application for Employment,” Form 254, appli-
cant’s signature to be witnessed by officer accepting same.

(4) Each applicant for employment will fill out and
sign “Record Card,” Form 205, giving thereon his true
name, age, ma.rriag_e relation, and other information re-
quired for the identification of the applicant, this form to
be copied by the employing agent, who will retain the
original, furmshmg_f the Superintendent or other officer
in charge of the mine with a true copy of same. The sub-
sequent record of the employe must be entered in the
space provided on the card by the Superintendent or other
officer in charge of the mine, who will also give complete
record of such changes to the employing officer.

(5) PERSONAL RECORD OF SERVICE O
R F EM-
(l;é..n?e'fh;. I;I‘his form will be prepared in the office of the
Ser a'i Ianager, in duplicate, from application Form
inal’ a.l; other records of service of employe. The orig-
will be retained for Dermanent record in the files

of the General Manager, the
Superintendent for reco'rd. SIS Krardad o th

(6) With the completion of th i
7 € requirement
;1:1 dR‘l'le?yg,ET;gq Ntc;. 143, ‘“Medical quamm :Eignsglégg]’:’l
! 2 Ination Card”, Form 37, will bhe s
ggg};jﬁ:ﬁ T:hp;r;sstil;;il:;ions ﬁ‘.o present same to des;gigr?gtt:g
- 8, who will, at
company, make the exa’minations'rqui:reeg.x e

tion card, Form 37-A
Superinténdent for réc‘:i}é’. howaver, be forwarded to the

(7) When a satisfacto inati
i.nd proper references cowfgrii? %ﬁt;%n
ﬁ?i:f! gﬁgn obtah}ed, notification of e
e ;ge guptléct?.te, one copy to be given to the appli-
ek entation to the Superintendent designated

copy retained by the General Manager, ;

has been passed
rvice of applicant
mployment will be

Upon receipt of notificati
on of empl
i:ri;ende;ﬂéowgllljep;epire Form 41, in dﬁﬁlﬁfg t,h;hnng;pg;
:;mginam el %ec%_ﬁ: Who will present it to the Fore-
€r on Form

(8) It will be the duty of the Superintendent to see
that all new employes provide themselves with the pro-
per designated protective clothing and goggles before
they are allowed to enter the mine.

The Superintendent will also see that every employe
is provided with a copy of the Rules and Regulations for
the Government of All Employes of The Union Pacific
Coal Company, for which he will be required to sign a
receipt, the receipt to be forwarded to the office of the
General Manager for filing. This book should be in the
possession of the applicant before he is assigned to duty
or given an order (Form 41) to the Foreman for work.

(9) When applicant is finally listed for employment
and before he enters same, the continuing authority for
check-off for Union dues and assessments must be filled
out and signed in the mine office by the applicant, the
form agreed to by the Company and the Union to be

used.

(10) When it is necessary to transfer an employe
from one mine or department to another in the same
district, “Transfer Blank,” Form 153, will be filled out in
duplicate by the Superintendent making the transfer, one
copy to be furnished to the Foreman in charge of the
mine or department to which the employe is transferred,
the second copy to be retained by the Superintendent
making the transfer.

en transfer of employes is made from one district
to“;.lll:lother, “Transfer %lank,” Form 153, will be filled
out in duplicate by the Superintendent making the tran's-
fer, the original to be handed to the employe who will
gecure the approval of the General Manager thereon, it
then to be handed to the Superintendent in charge of the
district to which he is being transferred. The Super-
intendent making the transfer will retain a carbon copy
of the Form 153 for his record.

(11) When an employe leaves the service of the com-

whether by resignation, death, or dismissal, the
?gvngfae side of the employe's Record Card, Form 205,
must be filled out in detail by the quenntendent,_ a copy
of all cards with record of death, resignation or dismissal

ded to the office
overing employes to be thereafter forwar
gt the general Manager at Rock Springs.

When an emergency arises and men are em-
15;33 by the Superintendent at Hanna, the regulations
Eerem prescribed will be carried out in detail and all
forms required by rules above will be forwarded by first
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Clothing
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Order For
Check-off.

Emergency
Employment,




mail to Office of General Manager at Rock Springs

where th i
racond: e requirements will be completed and made of

It is not the intention of this compan,
(ei;l examination certificates from mgn i};ﬁghgxggﬁv?;ﬂgi
e éeoggdpz;?lm:éggﬁf r}f the aobove rules, nor will men be
: ) of age. On the other hand, th
most consideration will be given old el
empl
physical capacity has been impaired by agepo?'yceifsavgi};i%;?

REPORTS OF INJURIES TO EMPLOYES

Form 266. REPORTS OF INJURIES TO EMPLOYES, Form 266.

This report must be made in all cases of accidental in-
jury, in and around the mines, regardless of the serious-
ness of the injury or resultant disability. It will be pre-
pared, in triplicate, by the official in charge of the sec-
tion in which the injury occurred, the original to be for-
warded on the day of the injury to the Superintendent,
who will ascertain the completeness of the information re-

uired, immediately thereafter forwarding the report to
the office of the General Manager. The second COPY
of this form is to be completed and returned to the office
of the Safety Engineer as soon as injured employe re-
turns to work, showing additional information requested
at the lower left-hand corner of the form. The third copy
is to be retained by the Superintendent for record.

Permanent record of Forms 266 are filed in the office
of the General Manager.

Form 236. JOINT REPORT OF SURGEON AND
MINE FOREMAN. This report should be prepared by the
surgeon, in triplicate, two copies to be forwarded to the
Superintendent who will have the report completed by the
Mine Foreman or his assistants at the close of the next
working day, thereafter forwarding one copy to the Gen-
eral Manager, retaining one copy for his record.

This report should not be held in the mine office pend-
ing receipt of any other reports in connection with any
case.

If, upon investigation, there is any doubt in the mind
of the reporting official that the workman received in-

while engaged in the duties of his regular occupa-
tion, in or around the mines, or he has information which
would lead him to believe that workman was injured at
a time and in a manner not having any connection with
his regular employment, he should make a full gtatement
in his report.
ames of persons interviewed in connection with any
clabiTm or injuz?y, and the name or names of any witnesses
to the accident, which workman claims was the cause of
his disability, ghould be given.

REMAN’S REPORT OF INJURY. This

d be made by the Foreman, in duplicate, in

all cases of lost-time oTr compensable injuries, in and

around the mines, the original of the form to be for-

warded to the General Manager, the copy to be retained
by the guperintendent.




Worloman's
Checkk Num-
ber and Title
of Mine
Carrled on
All Reports.

Form 151.

Form 237.

All questions on this report should be answered fully
and to the best of his knowledge by reporting official,
especially those referring to workman's habits, efficiency,
ete.

Form 150. PRIMARY REPORT OF PERSONAL IN-
JURY. This report should be furnished in duplicate by
the surgeon attending the injured workman. Upon receipt
of this form by the Superintendent it should be checked
carefully to see that all the required information is sup-
plied, the original then to be forwarded to the General
Manager, the copy to be retained by the Superintendent
for his record.

EMPLOYER'S REPORT OF ACCIDENT. Whenever an
accident occurs, causing injury to the workman, it shall
be the duty of the Superintendent to prepare “Wyoming
Compensation Department Form 12,” in quadruplicate,
sending three copies to the office of the General Manager
who will then handle for filing with the Clerk of the
Distriet Court. This report must be completed and filed
within 20 days after date of injury.

Workman’s check number and the name or number of
the mine or plant where injury occurred must be carried
on all reports and correspondence in connection with in-
jury.

. FINAL REPORT OF INJURY. In addition to informa-
tion given on this report by the surgeon, the Mine Clerk
or Pay Roll Clerk should certify, under ““Remarks,” that
workman's account has not been credited for any work
performed during the period of disability reported by
the surgeon. If workman's account shows a credit for
labor performed during this period, the dates that work-
man was in attendance at his regular occupation should
E:BO rfiwen, as well as the date on which he returned to

Whenever a seriou
around the mines
at once.

SURGEON’

S or fatal accident occurs in or
the surgeon in charge should be called

under any circums
work without prestg:ntic;g-' gﬁgw workman to return to

by Mine Superintendent, form properly approved

In cases of compensable injuri
€8, or injuries in w
(5" o S, iaimet il Vorlamen it prent
their approval hat:?eaggg M;d N oo Superintendent, for
surgeon in charge, Uming work, a release from the

It is the duty of the General Manager to investigate

all claims for compensation when the injured work- ©
man's right to compensation, or the amount of com-
pensation claimed, is disputed, and to report the result

of all such investigations to the company attorney for an
opinion.

The General Manager shall keep full and complete
files of reports and correspondence in connection with
any awards made for the account of this company.
He shall make a monthly report of all new cases filed
during the month, all cases disposed of during the month,
and the amount awarded on each case disposed of during
the month, together with the degree of disability for
which such awards were made.

The General Manager shall advise, direct and assist
injured workmen, or dependents of injured workmen,
in preparing and filing claims for compensation. He
shall arrange for medical examinations for injured work-
men, whenever necessary, to determine amount of per
cent of disability when it appears that a permanent par-
tial or a permanent total disability has been sustained by
the injured workman,

Such examinations shall be made by the Medical Ad-
visory Board, which shall be made up of five Doctors,
gselected from among the Surgeons, Oculists and Aurists
residing in and practicing their profession in Rock
Springs, Superior, Reliance, Winton and Dines, Wyo-
ming. The Doctors shall serve on the Board on an
alphabetical revolving basis, one being dropped and one
picked up from the alphabetical list each month. There
shall also be a permanent secretary, who will handle
all correspondence and records, issue calls for meet-
ings, etc. Each member of the Board shall be paid $10
per month, this cost to be prorated among all the coal-
producing companies in the Rock Springs field, on a
tonnage basis, bills to be sent out by the Auditor.
Meetings will be held monthly, or when there are any
cases to be passed upon. The injured person, the em-
ploying company, the doctors, and all interested parties
gshall be furnished copies of the Board’s report.




ADVANCED FIRST AID INSTRUCTIONS
FOR MINERS

General Directions

When a person is injured, some one should take com-
mand and render first aid. In the past many deaths have
resulted from the fact that no one took charge of the in-
jured person. The only way to prevent this is for every
employe to acquire a knowledge of first aid. The person
assuming charge should look the man over carefully to

find how badly he has been injured, and when fully
satisfied he should proceed to give orders. Don't attempt
any unnecessary movements of the patient’s body or limbs,
See that the injured part is in a position as nearly normal
as possible, except in case of dislocation, which should be
dressed in the line of deformity. Look for hemorrhage,
wounds, shock, fractures, dislocatio , burns, ete. In exam-
ining the injured person, do not talke off his clothes in the
usual way, as you may cause him unnecessary suffering
and make his injury worse. If the injury is of the arm,
leg or body, rip or cut the clothing from the injured part,
preferably by ripping the seams. Do not move the person
until you are sure or have g clear idea of what the injury
1s. If hemorrhage is present, stop the flow of blood. If
you find a broken bone, fix the parts without undue han-
dling. The proper treatments for different kinds of injuries
are discussed under separate heads.

Be calm and quiet, Keep onlookers away from the in-
jured person. Don't wait a moment for a doctor, as delay
Is dangerous. Endeavor to make the patient comfortable
by doing vyha.tever i's necessary and no more. Loosen all
tight clothing, eéspeclally about the neck, chest, and waist.

windpipe and choke him, Never give an unconscious per-

Son water, whisky, or other liquid i i
mudpipg and strangle him; S 1 b e s
is conscious give all the wat

¥ where the injury is before
- -1 IIeCessary, remove some clothing,
or by cut-

etc., of material that is near the place of accident. When
you find several injuries, treat the most severe one first.

Always cheer your patient and keep him hopeful. Keep
him warm with blankets, brattice cloth, clothing, hot-
water bottles, safety lamps, hot bricks, or hot stones; but
hot objects should be protected so that they will not burn
the patient.

WHAT A FIRST-AID MAN SHOULD DO

Be calm.

Take command and give orders.

Find location of the injury.

Know what you want to do and do it.

Keep onlookers away from the patient.

Use a knife or scissors to remove clothing.

Look for red spurting blood and check it by tourniquet
or by pressure of finger over blood vessel.

Look for shock; if present, lower head of pa.tien_t, apply
blankets and wrapped hot-water bottles; and give aro-
matic spirits of ammonia in water, if patient is conscious.

Look for fractures; never remove a patient, unless ab-
solutely necessary, until splints have been applied.

Place bandage compress over compound fracture before
a) lints.

pgg.:rg aslilj wounds with bandage compress and bandage.

The fingers or instruments should not touch a wound.

Remove a foreign object from a wound, if you do not
have to put your fingers into the wound or touch the
edges of the wound.

Exclude air as quickly as possible from burned surfaces
by using picric-acid gauze or other material.

Leave reductions of dislocations or fractures for the
surgeon, except dislocation of jaw or finger.

Only part of yog.xrtwlelznrk is completed when the patient

dy for the stretcher.
= {renaﬁelcr:essazy or rough handling of a patient may undo
our work.
aus¥owly place patient on stretcher, avoiding jerky move-

ments, and carry him to safety.

FIRST AID PRECAUTIONS

(1) An open wound should not be touched with fingers
- or instruments.

(2) Place only sterile dressings over a wound.

(3) Bleeding should be checked as soon as possible or
the patient’s life may be endangered by loss of
blood or shogk.nl e ey

e patient only whe :
G %[gvattpe:mpt should be made to move a patient with

) a fracture or suspected fracture until splints have
been applied.




Bkeleton,

(6) Axir_xpil;e padding should be placed between limb and
splint.

(7) Always treat for shock.

(8) Always test heated objects before applying.

(9) Artificial respiration should be started at once if
needed and the patient is at a point free from
danger.

(10) Always pull the tongue forward when giving arti--

ficial respiration.

(11) Always remove false teeth, tobacco, and chewing
gum from the mouth of the unconscious person.

(12) Rip or cut clothing so that the wound may be seen.

(18) Keep air away from burned surfaces.

(14) Loose, foreign particles in and around wounds
may be wiped with a sterile gauze. Always wipe
away from the wound and not toward it.

(15) In first aid, dislocations of the lower jaw, fingers
and toes may be reduced.

(16) Be sure that the tourniquet is loosened every ten
minutes.

(17) Quids of tobacco should not be placed on a wound.

ANATOMY OF THE HUMAN BODY

In order to practice first aid properly one should know
something about the bones, heart, arteries, veins, small
g:)%a}d Vvessels, principal organs, and muscles of the human

The human body is composed of solids and fiui
blood is about one-thirteenth the weight of the boc:ig;;qf'hog

instance, if a man weighg i
DOTEE ot Bl ghs 130 pounds he will have 10

The human skeleton is the framewo &k of
composed of three parts: The head,rthe gngko,dyanaém}:hi:

extremities. There are 202 bones in the b
2 ody, but for the
2;‘30’?‘% of first aid only a few of these are here consid-
g ere are long bones that support the body and act
o \ggf. short bones for strength, flat bones fo protect
: e vi organs and for muscle attachment; and irregu-
arT]thna?ﬁ !?I;:La the backbone and the jaw. Y
8 22 ho i :
or cranium, and 14 thléegﬁgg. SRS fox the SERSEFaLs
The trunk is composed of the backhone, breastbone, ribs,
p of 33 bones, which
forming the spinal
rd passes. The chest

are joined together by ligam
column, through which the gspiniﬁtsc'o

behind. The breastbone f rms
the chest and is about § inches lon;. At

the upper end it is broad and on each side has a depres-
sion that fits the end of the collar bone; below it tapers to
a point.

The pelvis is a wide, strong, bony basin made up of the
two haunch bones and the sacrum, which is the lower end
of the backbone. The haunch bones form the front and
the sides and the sacrum the back wall of the basin. The
pelvis supports the trunk, and the lower limbs are joined
to it at the hip joints.

The trunk is divided by a large muscle called the dia-
phragm into two cavities—chest and abdomen. The chest
cavity contains the lungs, heart, gullet, windpipe, and
large blood vessels. The abdomen contains the stomach,
large blood vessels, intestines, liver, kidneys, spleen, and
bladder.

Each upper extremity has 1 collar bone, 1 shoulder
blade, 1 arm bone, 2 forearm bones, 8 wrist bones, 5 hand
bones, and 14 finger bones. Each lower extremity has 1
thigh bone, 2 leg bones, 1 kneecap, 7 ankle bones, 5 foot
bones, and 14 toe bones.

Where two or more bones come together they form a
joint and are held in position by bands called ligaments.

Muscles or flesh give shape to the body, and by short-
ening or lengthening they cause the parts to which they
are attached to move.

Tendons are strong, white, fibrous cords that attach

muscles to bone.

The skin is the protective covering of the body and
is the organ of the sense of touch. It also performs the
function of getting rid of some of the impurities of the
body. At the openings leading to or from the interior of
the body it becomes the mucous membrane.

The blood carries nourishment to the different parts of
the body by means of closed tubes called blood vessels,
and it is kept moving by the pumplike action of the
heart. It also furnishes heat and oxygen to all parts of the
body and carries waste matter from all the tissues to such
organs as the lungs, kidneys, skin, and bowels, whose
work is to separate it and send it out of the body.

The heart is a hollow, muscular organ about the size of
a man’s fist, situated in the chest behind and somewhat
to the left of the breastbone. It pumps pure blood through
the arteries to all parts of the body, just as a fan
forces pure air through a mine. The impurg blood 1is
carried through the veins back to the right side of t}:;e
heart, which sends it to the lungs to be purified, it is
then returned to the left side of the heart and se;lt
through the body again. The heart acts like a double
pump, one side of which forces the fresh blood through
the body, the other side forcing the impure blood to the
lungs. The heart contracts, or beats, about 72 times a

minute.
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Blood
Vessels.

The blood vessels are the arteries, veins, and capillaries,
through which the blood is conveyed to and from all parts
of the body. The arteries carry the blood from the heart,
and they divide and subdivide until they become very
small in size and are known as capillaries. These finally
enlarge and join, forming the veins, through which the
blood is returned to the heart. The rich, red blood flows
through the arteries in spurts, forming the pulse beat,
which is conveniently felt at the wrist and temples. When
an artery is cut the blood spurts out in jerks and is bright
red in color; when a capillary is cut the blood is brick red
in color and oozes slowly from the wound; the blood in
the veins is dark red and the flow is continuous.

Respiration means breathing, taking in pure air and
driving out the impurities that the lungs have separated
from the blood. The breathing apparatus consists of the
nose, throat, windpipe, and lungs,

The principal use of the nose is to warm, filter, and
moisten the air before it reaches the lungs; in the nose
also is the sense of smell which to a great extent warns
& person of the presence of some harmfui gases.

The throat is a continuation of the nose and the mouth,
and at its lower end are two openings; the one behind,
called the gullet, leads into the stomach; the one in front,
called the windpipe, leads to the lungs.

At the top of the windpipe is the larynx, in which are
the cords of speech by which the voice is formed. When
swallowing, the larynx is closed by a flaplike covering
known as the epiglottis, which prevents food and liquid
from entering the windpipe.

The lungs are two cone-shaped bodies, which are soft,

of the lungs
entire chest cavity. If

4 person breathes bad air continuously, his health will Breathing.

break down and disease will follow. To insure health a
person requires 1,000 cubic feet of air space, which is
equal to the space in a room 10 feet square and 10 feet
high, and the air breathed should be frequently renewed
through proper ventilation. This means that the air should
be kept in motion, and the relative humidity and tem-
berature should be approximately such as insure health,

The digestive system consists of a long tube which
comprises the mouth, throat, gullet, stomach, and bowels,
together with the liver and other glands. This tube is
about 30 feet long and extends from the mouth to the rec-
tum. Its functions are to separate the nourishment from
the food, to expel the waste part from the body, and to
arrange the nutritive material in a form that can be
taken up by the blood and used for food by the tissues,

Excretion means the removing of all waste matter from
the tissues. The waste may be removed by means of per-
spiring through the skin, by urine from the kidneys, in
carbonic acid gas from the lungs, and by the bowel move-
ments. Life and health depend upon the body's throwing
off these wastes or poisons.

The different parts of the body are kept in touch with
each other by the nervous system, and the functions of
the organs are controlled and regulated by it. The nervous
system is composed of nerves and nerve cells or centers:
most of the latter are in the brain and the spinal cord.
The nerves are round white cords consisting of nerve
fibers, which form connections between the centers and
the ends of the nerves. The fibers transmit nervous im-
pulses and are of two kinds, according to the function that
they perform. One carries sensations, such as pain, heat,
and cold, and the other causes movements of tl‘ge_bo_dy.
The nervous system plays an important part in injuries,
asg there would be no shock if the nerve centers were not

affected.

erson in a mine may have an attack of epilepsy.
ang' f$Equently this condition is mistaken and the patient
is mistreated and mishandled.

epsy, or falling sickness, is a nervous disorder; the
palt?ggt Evl}ll have a fit or convulsion and fall to the ground.
The person is usually warned of the oncoming attack.
He may be depressed or joyful or there may be a change
in his facial expression. Often he feels a breath of air
blowing on some part of the body, passing upward to
his head, with pain in his limbs or internal organs (stom-

Digestive
System.

Excretory
System.

Nervous
System.

Epllepsy.
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ach, etc.) or his muscles may tremble or contract.

If standing, he will cry out or scream and fall to the
ground unconscious. His muscles become stiff, his head
is turned to one side by jerks, and breathing for the mo-
ment is stopped; his face is at first pale, then livid. This
stage lasts about one-half minute, followed by rolling of
the eyes; he may bite his tongue and cheeks, and at the
same time the bladder and bowels may act. This stage
lasts a few minutes and the patient slowly regains con-
sciousness and may then fall asleep.

. Treatment.—Do not try to restrain his convulsive move-
ments, but see that he does not injure himself as by fall-
ing into a fire or down a shaft. Lay the patient on his
back, Remove from his mouth any foreign bodies, such as
false teeth, tobacco, or gum. Cover him with blankets.
Do not give him anything by mouth. Loosen all tight
clothing about his neck, chest, and abdomen. Place a
piece of gauze or a pad between the teeth. Dash cold
water on his face and chest. Carry the patient home and
have him rest.

If a patient tells you that an attack is coming on, you
may be able to ward it off by compressing his hand firmly.

Shock is a profound impression made on the nervous
system. It occurs in more or less degree following all
accidents, and in case of fright, anger, or surgical opera-
tions. Shock is dangerous and should be given prompt
attention. Allowing a person to see his own injury often
causes shock, especially if there is much bleeding. When
a person is suffering from shoeck, his face is pale and has
an anxious expression, the eyelids droop, the eyes are dull
and the pupils large, the skin is clammy and covered with
cold sweat. The injured man is somewhat stupid and takes
little interest in things about him. He may suffer from
nausea and vomiting. He may answer questions slowly. He
may be partly or totally unconscious, or his mind may
;rflnder. Usually he is perfectly quiet and will not move

ess disturbed. Breathing is shallow and feeble; the
%vu_lllse is rapid and weak, and may not be felt at the wrist.
en this condition is observed, send for a doctor. Place

the person in a comfortable position with his head low,

unless there is a fracture of kull
rhage el the s or severe hemor-

ammonia—a teaspoon-
coffee, hot tea, or hot

mouth, but pour aromatic spirits ogl :gii;nmas.r:m a 502{

and place it under his nose. Place hot-water bottles, hot
bricks, or lighted safety lamps around him under the
coverings, but make sure that they are wrapped with
cloth or paper so as to prevent burns. If the person is un-
conscious he can not tell you that the bricks, bottles, or
lamps are too hot. Rub his legs and arms toward the body
under the blankets, but do not uncover him. A light hot-
water bottle, wrapped in cloth or paper and placed over
the heart, is a good stimulant.

Although shock is dangerous and commonly follows in-
juries, it must not be forgotten that the patient may re-
quire treatment for something still more dangerous; as,
for instance, severe bleeding, which must be checked.

ELECTRIC SHOCK

Electricity causes shock by paralyzing the nerve centers
that control breathing or by stopping the regular beat
of the heart. Accidents from electricity are common in
mines. Electric circuits used in mines carry 250 to 2,300

volts.

The symptoms of electric shock are sudden loss of con-
sciousness, absence of respiration—which, if present, is
slight and cannot be observed—weak pulse, and burns at
the point of contact with the conductor of electricity.
Always rescue the person as quickly as pos._sib]e, being
careful not to get in contact with the live wire or other
conductor. Lose no time in looking for a switch to turn
off the current. In the event that there is no switch near,
take a drill, mine auger, bar, or piece gf wire and throw
it quickly across the trolley and the rail, taking particu-
lar care to release your hold of the instrument before it
touches the live wire. By so doing the circuit breaker in
the power house will be thrown out and the current cut
off. Leave the auger or other instrument across the Wi_re,
so that the circuit breaker will be thrown out contin-
uously. Such action may cause injury _to other working
parts of the mine, but when a human life is at stake all
the wires should be cut if necessary. Life should come
first and the mine property afterwards. A dry, long-
‘handled shovel will be of service in removing the patient

from the wire.

drill, or other instrument long enough to
refchmfar:gr?ile Wi:"e to the rail is at hg.nd. one may pro-
ceed to remove the vietim from the live wire, btxt ﬁé-st
et a dry board or piece of thick paper and put it under
your feet, and protect the hand you use with your cap,




Buffocation.

coat, or any dry, nonconducting material, so as not to
make g circuit. If possible, use one hand only, placing
the other behind you. If both hands are used to remove
the person from the wire, make sure that both your hands
and your feet are well insulated, so that you will not be
caught in the same contact. Another way is to take your
belt, handkerchief, coat, or piece of dry rope and loop it
over the victim’s foot or head if he is lying on the wire,
and thus pull him off. If an ax is near at hand, use it to
cut the wire, but first make sure that the handle is dry,
or wrap it with a coat or other dry nonconducting ma-
terial. Or you may use a board, dry cloth, or dry rope to
pull the wire away from the patient.

_Treatment.—After the person has been taken from the
wire, turn him over on his face, remove all foreign
bodies from his mouth, such as false teeth, tobacco, or
gum, pull and keep the tongue forward, turn his head to
one side, resting it on his forearm so that his mouth
and nose will not come in contact with the ground, and
extend his other arm forward. Do not wait to loosen his
clothing. Start the Schaefer (or prone) method of arti-
ficial respiration without delay.

SUFFOCATION OR ASPHYXIATION

A victim of suffocation or asphyxiation becomes uncon-
scious, his lips and ear lobes become blue, his pulse and
breathing stop, and hig pupils become dilated. The cause
gay be something blocking the windpipe and preventing
: me air from getting into the lungs, or inhalation of harm-

ofgeages._ Due care should be exercised by the rescuer to
ﬂr ed himself, Unless the air where the victim is found
: good, immediately get the person to pure air and per-

orm the Schaefer method of artificial respiration.

GAS POISONING

The most common gases found in a mine are black

damp (a mixture of nitrogen and carbon dioxide), white

damp (carbon monoxid
gas, chiefly methane). €), and fire damp (inflammable

Fire damp has no effect on the human gystem. Only

Wwhen a sufficient amount has b

een generated to reduce
ﬁg&%ﬁi‘fgt.ﬂ%ggnng@:; I?hl; og;esent ;Iilges it interfere with
it is highly S ever, proper proportions,
exercizes iy e nakednﬁgie{f:re great care ghould be

The breathing of black damp and white damp, partic- Black
ularly the latter, is very dangerous. Black damp is usually Damp-

recognized by its action on the flame of a safety lamp. In
old unventilated workings and at the bottom of sumps,
in reopening old shafts, great care should be taken. When
a person works in black damp he is affected not only by
the damp, but also from a lack of oxygen. The symptoms
of danger from breathing black damp occur far in ad-
vance, but with white damp there may be no such warn-
ing. In bad air the amount of black damp would give
warning of the next and more serious danger—want of
oxygen. The man working in bad air will find that his
usual work is more tiring than when working in pure air,
and that he will be compelled to take frequent rests, A
severe headache is made worse by stooping and is often
accompanied by a sick stomach. In severe cases the power
of the limbs is interfered with, causing the victim to
stagger. The face becomes flushed and the flush deepens
and becomes bluish. Often, if only a small percentage of
black damp is present and most of the oxygen has been
replaced by nitrogen, the person exposed to such an at-
mosphere may collapse into unconsciousness with prac-
tically no warning. No man should be permitted to work
where black damp is present.

CARBON MONOXIDE OR WHITE DAMP

Many miners state that they are able to tell the pres-
ence of carbon monoxide by the sweetish odor present.
This odor is due not to the carbon monoxide, but to other
decomposition products in the atmosphere, such as the
volatile products given off by a fire, or such as are caused
by wood rotting, or by the oxidation of coal. Although
there may be only a very small percentage of carbon
monoxide present in the air that is breathed, the a:ctio_n
of the gas is cumulative; that is, the carbon monoxide is
gradually but continuously taken up by the blood and dis-
places the oxygen, causing the body to suffer from oxygen
starvation. The first decided symptoms, during rest, make
their appearance only when the blood is saturated with
about 30 per cent of the gas. Death occurs when the sat-
uration attains about 80 per cent. This action of carbon
monoxide accounts for many lives that have been lost.

ature is that if one is working in such an
atﬁlﬁg;ggef%ia body will store up more carbon monoxide
than if he is at rest. In rescue work men may have pro-
ceeded a considerable distance in foul air before becom-
ted and have had insufficient oxygen-carrying

isoning steals upon its victim in such & way that
gae'ngal;mbecoxge saturated with the damp before he is




What to Do.

aware of it. In some cases the poisoning takes effect sud-
denly. In disasters many men have been found dead in
their places with their picks in their hands as if working;
others have been found in positions indicating that they
were taking food when overcome.

The symptoms are numerous, the more prominent being
yawning, giddiness, ringing in the ears, weariness, and a
fluttering or throbbing of the heart, which is a late symp-
tom. If a person gets out of impure air into good air,
usually these symptoms pass off, leaving perhaps a head-
ache, but if no attention is paid to the symptoms and the
person continues working, he becomes more affected and
feels that his legs are beginning to go from under him,
and usually staggers around until he sinks to the ground
in a semiconscious or unconscious condition.

All cases may not begin this way. The symptoms may
come on so gradually that the body becomes full of the
poison before the person is aware of it, and he falls un-
conscious. The person’s condition from exposure to black
damp is usually due to lack' of oxygen in the air that he
brea.t.hqs. Exposure to white damp destroys the hemo-
globin in the blood so that it will not carry oxygen to the
tissues of the body. In treating a person who is suffering
from either black damp or white damp, always administer
oxygen when making use of artificial respiration. How-
g:ré cllia?}(;r o;::y%gndisfnot ti.at;: ih?nd' do not wait but start

etho artificial r -
son has been removeg to fresh aj:f?pimtion e

DROWNING

The most important essential after rescuin
ing person is to get the water out of hisg lungsgaanddgm-
gch. ﬁtollmg him on a barrel is desirable, but as a rule a
ar}x]‘je is not available. As a substitute, have one man get
on his hands and knees, so that the victim can be placed
over the lmee!inég ma&n'zla bia{mk, or, if you are alone with
and lock your hands undermeath the
d; ::_ﬁmach and lift him several times, thus bending
s allowing the water to flow out of his mouth.
Aser esort to artificial respiration, Usually after a per-
as been immersed in wuter for five minutes life is

extinct. There have been vi
after two hours of arﬁﬂclalc?‘g;irtzggn]?ave Deell xexived

ARTIFICIAL RESPIRATION BY THE
SCHAEFER OR PRONE METHOD

Place the person on his abdomen; remove from his mouth
all foreign bodies, such as false teeth, tobacco and gum;
pull and keep the tongue forward; turn his head to one gide
and rest it on his forearm, so that the mouth and the nose
will not come in contact with the ground and extend the
other arm forward. If the person is thin, prepare a pad of
folded clothing, blankets, or brattice cloth and place it
under the lower part of his chest. Do not make this pad too
thick. Do not wait to loosen the victim’s clothing, but begin
artificial respiration without delay. An assistant may re-
move all tight clothing from the victim’s neck, chest, and
waist; blankets, hot-water bottles, safety lamps, or hot
bricks well wrapped in paper or cloth should be placed
about the person by an assistant.

Kneel, straddling the person’s thighs, and, facing his
head, rest the palms of your hands on his loins—on the
muscles of the small of his back—with your thumbs nearly
touching each other and your fingers spread over his lowest
ribs (see Fig. 55); with arms held straight, swing forward
slowly so that the weight of your body is gradually brought
to bear on the person (See Fig. 56.) This operation, which

—— e,

. 55—Schaefer (or prone) me!;hod of artificial
065 respiration—Inspiration.

take three to four seconds, must not be violent, lest
ggui;iemal Eali'gans be injured. The lower part of the chest
and also the abdomen are thus compressed and air is forced
out of the lungs. Now, jmmediately swing back slowly u& as
to remove the pressure, but have your hands in placﬁ, thuig
returning to the position shown in Fig. 55. Throglg : e 4
elasticity the patient’s chest walls expand and his lung;
th fresh air. After two seconds swing

lied wi
?cf:?w?r? :.?gaim)n ea.nd repeat deliberately, 16 to 18 times a

min leasing
double movement of compressing and re
cauﬁ?g' ‘;h:'ompiate respiration in about four seconds, If a




watch or clock is not available, foll

ow the natural
your own deep breathing,. w'mgmg forward wit;afei Ohf
expiration and backward with each inspiration E

prone) meth; artifici
respira.ﬁon—-Exi)imtio:.d . s

Continue artificia] respiration,

three hours without If necessary, for at least

on until natur:

Do not give an i
son is furt) consc{onqmds whatever by mouth until the per-

Spirits of a
hot coffee, hot, tea, or water,

Do not permit b
Pl ystanders to crowd
d not do anything that wil mteﬁg:gt;n_{tflhﬁg gggfat?;‘t

USE OF RESUSCITATION DEVICES

AS pointed out

es, “Report of th
Mine Gases,” in milq %ase?:?;i ttee on Resuscitation from

when it
e atiriaﬁtélétng is Suspended, m:’;uafonﬂiéa;{igms'hor 2 be
e st S o Sy
S ediately, but *4
el :E gn: brain haye heen deprivedli'fm o
10 minutes), itrii fﬁ’rﬁ?ﬁﬁﬁm el nnf;nazsl.ﬂ:'lll‘;:ap{J']:ufIf
to ;:Sture them to their nofnﬂiﬁ?nfﬂﬁgﬂ e St
oweve ’

r, as the breathing may be 5o faint that it will

iration he pe
hope of revivmgg:ruﬁ;f once and continued until there 1s no

When the quantity of fresh air supplied to the patient by
such artificial respiration is small or insufficient, as is
likely to be the case if the patient has been breathing
poisonous gases, it is advisable that the manual method be
supplemented by the release of pure oxygen from a con-
tainer in proximity to the patient's nose or mouth, but
avoiding creating any pressure that would cause injury or
prevent free exhalation. When oxygen or oxygen and air
are given, the manual treatment should not be stopped, but
rather continued as long as there is hope of reviving the

patient.

Various machines have been devised to compel or agsist
artificial breathing. The committee on resuscitation above
referred to considered that devices that automatically
forced respiration were dangerous, and at the time of pre-
paring this report official approval has not been given to
any resuscitation devices.




HUMIDITY CHART
Diagram Showing

Percentage of Saturation and Weight of Water Vapor in
Air at Different Temperatures
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Fig. 57

This chart is used in connection with the psychrometer
or wet—and-dry;hulb hygrometer. The psychrometer con-
sists of two ordinary thermometers mounted on any conve-
nient frame. The bulb of one of these ig kept moist by a silk

or muslin sack, te nE T
water from a ves wick that draws up the

i = : ters, the de

ercentage of moisture it containg, is caleulated, or this
can be read directly from the chart, which shows also the
weight of the moisture in grains per cubic foot.

s case 70 per cent. '
€ corresponding weight of moisture is found by fo =
ing the horizonta] line from the same intergection as::d rl}e(;.v;-

ing the weight at th i
2T5. per on, %mt_ e left margin, which is in this case. 4

COMPLETE GAS TESTING DIAGRAM
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DEFINITIONS OF ELECTRICAL TERMS -~ - mining machine motor at end of line draws 120 amperes,

""" Find loss in voltage through the trolley wire.
MECHANICAL AND ELECTRICAL I — 120 amperes; R = .000049 X 1,000=.049 ohms.

E=1IXR=120 X .049 = 5.88 voltsloss.

EXAMPLE—A shunt field of a breast mining ma-
chine motor on 250 volts draws 2 amperes; machine
has 2 field coils. Find resistance of each coil.

E = 250 volts; I — 2 amperes.

R — 250 — 2 = 125, total resistance.

125 — 2 — 62.5 ohms, resistance of each coil.

WATT—TUnit of power; product of volts and amperes.
1,000 watts = 1 kilowatt. The symbol used for kilo-
watt is kw.

ALTERNATING CURRENT—One which alternates
regularly in direction.

ALTERNATING CURRENT INDUCTION MOTOR—
Two general classes, squirrel-cage and slip-ring.

SQUIRREL-CAGE MOTOR—So called on account of
the shape of the rotor winding; no external electrical
connection to the rotor windings. Started by two meth-
ods: (a) changing the connections of the stator winding
through a star delta switch; (b) application of different
steps of voltage to the stator winding through a trans-
former. The former method is usually used because of
its simplicity. This motor runs at one speed only, which
drops off slightly as the load comes on; speed is deter-
mined by the frequency of the ecircuit and the number
of poles of the motor; characteristics similar to shunt-
wound direct-current motor.

SLIP-RING MOTOR—Started in a manner similar to
direct-current motor, having in series with the rotor a
resistance which is gradually cut out as the motor is
prought up to gpeed; can be run at digferent speeds ac-
cording to the amount of resistance inserted into the
circuit; used where Very high starting power is required;
has some characteristics similar to a series-wound direct-

motor.
cugg?}tLE—Gomplete get of positive and negative values
of alternating current.

EFFICIENCY—Power output <+ power input, express-
ed in the same terms; always expressed in percentage
and is always less than 100. For a motor, it is mechani-
cal power output in watts — electrical power input in
watts; for a generator, it is electrical power output in
wattes = mechanical power input in watts.

FREQUENCY—Number of cycles per second, indicat-
ing omne-half the number of times alternating current
changes direction in 1 second; standard frequencies are
25 and 60 cycles. If the frequency is 60 cycles per sec-
ond we Enow the current changes direction 120 times

per second.

EQUIVALENTS

GENERATOR—Receives mechanical power from a
turbine, steam engine or other source of mechanical
power and transforms it into useful electrical power.

MOTOR—Receives electrical power from the power
line and transforms it into useful mechanical power.

MOTOR-GENERATOR—Consists of a motor and a
generator either coupled or belted together; used to
change alternating into direct current, to change the
voltage of direct current, or to change direct into alter-
nating current,

ROTARY CONVERTER—Consists of one set of field
coils and a single armature with slip rings on one end
and a commutator on the other; operates from an alter-
nating current line and produces direct current; has no
means of regulating the direct current voltage. Although
usually used to change alternating into direct current,
the machine may be used to change direct into alternat-

ing current, in which case i i
P t 1s called an inverted comn-

TRANSFORMER—A piece of a
> pparatus with no mov-
1ng§iparts, used for changing voltage and phase of alter-
:a :13 current. If it is a voltage reducer, it is called
l? ep-down transformer; if a voltage booster, it is
ct:g ed ia. step-up transformer, The power side is called
1 E;PIE;{%; the operating or motor side, the secondary.
d —Unit of current; that current which will
b o;ogigﬁlz fe;eslsttance of 1 ohm with an electromotive
iy ce of potential of 1 volt; letter I used as
thé)]ilg;—g;l; of resistance; the resistance offered to
-potential of 1 \rg;?‘p ?;:te{:'t;l:;w; g = Sioerense’ of
; ed as symbol.
VOLT—TUnit of electromotive forc);r;n that difference

fow agains: s resimence oy & ourrent of 1 smpero to
el ance of 1 ohm; letter B used as

OHM’S LAW—Ap

the relationship betnllad to direct eurrent—expresses

follows: ween amperes, ohms and volts as
H=1IXR
I=8-R
R=E +1
EXAMPLE—

A No. 0000 trolley wire 1,000 feet long

has a resistance of .000049 ohms per foot. A shortwall




PHASE—Characteristics of alternating current are
determined by operating conditions.

A single-phase motor has two terminal wires and acts
like a single cylinder automobile engine with infre-
quent applications of power.

A 2-phase motor has 4 terminal wires; twice the num-
ber of power impulses per second and has more frequent
applications of power. ]

‘Where high starting power and heavy overloads are
encountered in service, 3-phase power is best and has
been adopted as standard for alternating current.

POWER FACTOR—Characteristics of alternating cur-
rent circuits are such that there is a difference between
real power available for work as measured by the watt-
meter, and apparent power, which latter is the product
of volts and amperes as recorded by a voltmeter and an
ammeter. The ratio of real to apparent power, both
expressed in watts, is called power factor, which is ex-
pressed in percentage and is always 100 or less.

Size of Wires

'I‘he_are?. of cross-section of round wires is usually
given in circular mils; the diameter, in decimals of an
inch. 1 mil is 1/1000 (.001) of an inch. 1 circular
mil is the area, expressed in decimals of a square inch,
of a circle of 1 mil diameter.

The area ug any circle, expressed in square inches, is
3.1416 X radius? or .7854 X diameter2, The area of 1
mil diameter circle is therefore 7854 X (.001)2 =
.0000007854 square inches or 1 circular mil,

In other words, the area of any circle expressed in

;!'il':"l;ﬂ%l: Eﬂi eg;mls the square of the diameter in mils;

sy

&=y

C=7d

="

USEFUL ELECTRICAL DATA FOR COAL
MINE ELECTRICIANS AND
OPERATING MEN

FORMULAS USED IN ELECTRICAL CALCULA-
TIONS:

K. W. = 1,000 watts = 1.84 H. P.
H.P. = 746 watis = .T46 K. W.

K. W.
K.V.A. =
P.F.

true power Watts
PR = — =
apparent power volts X amperes K.V.A,

1,000

K, W.

(Direct Current)
E XI

1.73 X EXIXP.F,

1,000
Z2XEXIXP.F

(3-Phase Alternat-
ing Current)

(2-Phase Alternating

El Current)

1,000

EXIXP.F.

K. W. (1-Phase Alternating Current)

1,000

Ohms Law (Direct current or non-inductive alternating
current circuits):

B B
I=—— E =1IR, R=—
R I
Amperes per motor (Current input per line):
H.P. X T46

i Current 3 B
Direct Curr B X Bit.

H.P. X 746
= 1.73 X B X Bff. X P. F.
H.P. X T46

T g X B X Bff. X P.F.
H.P. X T46

B X Bff. X P.F.

3-Phase A. C. I

92-Phase A. C. I

1-Phase A. C. I=




Wiring Formulas
22 X LC
CM = Where load is at end of line.

11 X LC
Where load is distributed along
v line.
CM = Circular mils.
L, = Length in feet on one side of circuit.
¢ = Current in Amperes.
V = Loss in Volts.

Equivalents of Electrical Units
Kilowatt = 1,000 Watts.
Kilowatt — 1.834 horse power,
Kilowatt — 42,267 Ft.-lbs. per min.
Kilowatt = 56.87 B. T. U. per min.
Horse power = 746 Watts.
Horse power = 33,000 Ft.-lbs. per min.
Horse power — 42.41 B.T.U. per min,
B.T.U. = 778 Foot-pounds.
B.T.U. = 0.2930 Watt hours.

CM =

Current for Motors
Amperes for Each Lead at Full Load

ALTERNATING

DIRECT CURRENT

HORSE CURRENT

POWER ERASH

Single Two |

VOLTS VOLTS

110 220 208 200

4.9 : 4
9 - 7
13.6 ) N
18 15.9
25 21.5
42 32.5
b7 48
76 68
113 90
160 115

226 161
301

376
452
627
602

9
8

Rules—Volts, Amperes, Watts, Etc.

To find the watts consumed in a given electrical cir-
cuit, such as a lamp, multiply the volts by the amperes.
To find the volts, divide the watts by the amperes,
To find the amperes, divide the watts by the volts.

To find the electrical horse-power required by a lamp,
divide the watts of the lamp by T746.

To find the number of lamps that can be supplied by
one electrical horse-power of energy, divide 746 by the
watts of the lamp.

To find the electrical horse-power necessary, multiply
the watts per lamp by the number of lamps and divide
by T46.

To find the mechanical horse-power necessary to gen-
erate the required electrical horse-power, divide the lat-
ter by the efficiency of the generator.

To find the amperes of a given circuit of which the
volts and ohms resistance are known, divide the volts
by the ohms.

To find the volts, when the amperes and watts are
known, multiply the amperes by the ohms.

To find the resistance in ohms, when the volts and
amperes are known, divide the volts by the amperes.

CONVENIENT TABLES FOR MINE
ELECTRICIANS AND OTHERS

Size of Fuses, in Amperes, For Motors, Equipped With
Overload Starting Rheostats.

Horse 1156 230 600
Power Volts Volts Volts




VOLTS DROP IN BONDED TRACK o~  ELECTRICAL PROPERTIES OF MINE

Losses Per Ampere per 1,000 Feet of Single Track B £ TRACKS
Rail Bonds of No. 1 Copper Wire

Reslstance at

Volts Drop per Ampere per 1,000 Feet Weights| REquiva- 24° C. Loss in
Weight of Single Track of Rall | lent Area Volts per
of Rall, g per in Cir. Amp. in

Pounds _Ft. Rall Lengths |20-Ft. Rai th Yard Mils of Ohms Ohms | “j00 Ft.
per Yaré 30:K all eth LA L nE s Copper per per Track
Single Double Single Double Mile 1,000 F't.

Bonded Bonded Bonded Bonded

320,000 | .1737 | .0829 | .0033
0.0344 | 0.0318 | 0.0354 | 0.0317 400,000 | .1684 | .0263 | .0026
0247 .0221 .0261 0224 500,000 | .1109 | .0210 | .0021
.0198 0172 .0214 .0176 600,000 | .0925 | .0175 | .0017
0168 0142 .0188 .0149 700,000 | .0792 | .0150 | .0016
800,000 | .0692 | .0131 | .0013
.0145 0119 L0166 .0216 900,000 | .0616 | .0117 | .0012
.0139 .0108 .01656 .0120 1,000,000 -0564 -0106 0011
.0128 .0097 .0165 .0109 1,%33-000 -0532 gggg gg;g
0120 : ; ; 1,200,000 | .04 - ;

ool e prol 1,300,000 | .0417 | .0079 | .0008
1,400,000 | .0396 | .0076 | .00076
8}%3 gggg g}g? 'gggg 1,600,000 | .0345 | .0065 [ .00065i

E ; : 1,800,000 0307 .0058 .00058

.0104 .0073 .0133 .0086 . )
.0101 .0070 .0129 ‘0053 (T 2,000,000 | .0270 | .0051 | .00051

.0098 .0067 .0126 .0080
.0096 .0064 .0124 0077




VOLTS LOST WITH VARIOUS COPPER

= Il = WEIGHT OF BARE COPPER WIRE
WIRE COMBINATIONS &3

Welight of Bars
weoifg ot : Diameter, Area, Wire, Pounds
Combi-~ Inches Clrcular
Area nation, Mils Per
Sizes of Wires Circular |Pounds 1,000 Feet Per Mile
Mils per
1,000
feet 211,600 640.7 3,383
One No. 0000 and One No. 000 | 379,405 | 1,149 u 167,806 508.1 2,683

“w o« o T “ 00| 344,679 1,044 . 133,079 403.1 2,128
et 0| 317,192 960 . 105,692 319.7 1,688

S e 1| 295,295 894

83,696 253.4 1,338
66,373 201.0 1,061
52,634 169.4 841.6
41,743 126.4 667.4

One No. 0000 and Two No. 000 | 547,210 | 1,667
<L £8 o S5 00| 477,758 1,447
0| 422,784 | 1,280

1| 378,990 | 1,148

One No. 000 and One No. 00 | 300,884 911
s e e ) | aggiggn 828
oo " " " “ 1 251,500 762

33,102 100.2 6529.2
26,251 419.7
20,817 332.8
16,610 264.0

-3
w
o

=] Ha GO B =)
ok oot

= -]
[=H-"]

209.4
166.0
131.7
104.4

13,094

One No. 000 and Two No. 00 | 433,963 | 1,314 i 10,382
(‘: I “ “ a“ " 0 378,989 1,147 . ) 8,234
" “" a“ “" " 1 335,195 1’015 6’230

82.8
65.7
652.07
41.29

= = B2 0O

One No, 00 and One No. 0 238,671 [ 723 y 5,178
“w i " a“ a“" “ 1 215'774 BEG 4|107
3257
One No. 00 and Two No. 0 344,263 | 1,042 . slss
« [T " “ 1 300,469 910 2.048

One No. 0 and One No. 1 189,287 573 | . _ : i,ggg
One No. 0 and Two No. 1 272,982 | 827 : gtk

32.76
25.97
20.569
16.33

Lowmo (-0

12.96
10.27
8.16
6.46

810.1
642.5
509.6
404.0

MOTIO oW 0000 =3

bSO W= OT EN

5.12
4.06

320.4
254.1

o
gt




PERCENTAGE AND DEGREES OF GRADE

Ratio of Rise (B) to travel
along the level (A).

Angular Equivalent (Angle A)

Degrees Minutes Seconds

0 34 23
8 45
43 6
17 26
b1 45
26 1
0 b
34 26
8 34
12 38
b0 34
58 11
2b
14
36
27
45
27
32

=
24

b

40
b4
39
50
26
31
12
3b
14

0

1
1
2
2
3
3
4
5
5
6
7
9

e
o O

BO b b bo = -
00 O3 H= = O O O i €2

oo
oo

-
ol

FAN CHART SHOWING INTERRUPTED
OPERATION FROM THE HOURS
OF 9 A. M. TO 9:45 A. M.
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NOTE: “Fan Shut Down.”
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INDEX

A

Anatomy of Human Body

Angle Bars, Rail Braces and Fishplates
Apparatus, Mine Rescue, and Training
Artificial Respiration
Asphyxiation. and Suffocation
Automobile Inspection and Repairs

Black Damp

Blasting Precautions

Blower Fan Ventilation

Boilers, Care of

Bonding, Tracks

Brakes, Mine Car

Buildings and Tipples, Surface, Wiring of

Cables and Power Lines
Car Retarder, Railroad, Safety Rails
Carbon Monoxide Poisoning

Charts, Fan
Humidity
Chief Electrician and Safety Engineer, Inspection by. 54
Clearance, Track 125
Coal Measures
Coal, Weighing of, Rules for
Compensation Claims
Concrete
Conduct, Personal
Copper Wire, Weight of
Curvature of Track Rails
Curves and Turnouts

GEOLOGIC SECTION
IN VICINITY OF
D.0.CLARK MINE

115 ¢

SUPERIOR CORL MERSURES

Intervel 160"
Inkerval 130°%
Interval 4652
Trnrerval 20° ¢t

Anterval 160" &
Inkerval

Data, Electrical

Definitions of Electrical Terms
Degrees and Percentages of Grade
Disaster, Major

Distributing Lines, Overhead
Drawbar and “Hitching” Inspection
Drowning

Electric Shock

. Electrical Data
Electrical Equipment, Inspection of
Electrical Equivalents
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