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WEDNESDAY MORNING SESSION

Chairman Shaw called the meeting to order. Mr. Pefferly was the first
speaker.

ELECTRICAL HAZARDS AND-PROPER INSTALLATION
OF EQUIPMENT

\V J. Pefferly, District Sales Manager, Square D CoatPAjnr,
Detroit, Mich.

Prom time to time you have seen data on electrical fatalities which on
their face looked rathér out of proportion, hut we are nevertheless free to
admit that the electrical hazard is rapldly taking the place of the me*
chanical hazard, such as ?ears, belts, etc. " Therefore it should lie one of
the first attacks of the safety engineer. ]

Why is electricity, when " not P][operl7y installed and safeguarded, a
more “dangerous hazard than machinery? The eye and the brain work
in harmony. The instant the e)(e observes an object in motion, such as
a gear or a belt, the brain impels the feeling of fear and caution.. With
electricity, that invisible force, there is no' motion; the distributing
installation, control apparatus, etc., look so harmless. How can we over-
come this motionless hazard? Were it possible for us to inject the feai
of electricity into the minds of the people who come into our plants, in
such a manner as a child is taught to kee? away from fire, and could the
same watchful eye be placed over these factory employees as a mother
h?]lds over her _child, maybe safe%y precautions ‘would be unnecessary-
T Eat, however, IS one of OS(f1 thi _?s that never happen.” . .

“Even the turning gears, with theit warning sounas claim their propor-
tion of victims, so our only recourse is the proper installation of elec-
trical apparatus, and at that, the best and most practical obtainable.

HIGH TENSION ELECTRICAL CURRENTS

By higb tension we refer to, circuits of over 600 volts. The hazard of
these high voltages is recognized by almost everyone. | say “almost"
as there are still a few cases where an electrical man considers these
voltages_to be harmless. Any man, however, trained or untrained, is
apt to slip or lose his balance while working on this equipment; the result
is easily conceived. . o

Although the majority of exposures to this high voltage are among
em Io%/ees of lighting, power, and railway companies, we cannot over-
look the fact that we have some similar conditions of our' own. The aver-
age .industrial_ plant today buys electrical current from central stations,
having it carried into the factory as high tension, and then transforms ft
into low tension voltages, ranging as operative requirements_demand. .

Xn the majority of cases, as should be in all cases, we visualize our high
tension equipment such_as transformers, oil_switches, lightning arresters
etc., as being installed in an isolated out-bunerg known to the electrical
man as a sub-station or transformer house. Although we provide that
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only thoroughly experienced electrical men bare access to this sut
station, we cannot let this prejudice us against su?plylng s_afet%/ precat
tions; experienced men are not absolutely immune from accident.

I have seen cases where the engineer when designing a transforme
house thought too much of a compact and neat layout,, forgetting th
fact that at one time or another it would be necessary for the men 1
repair certain apparatus, thus requiring the repairmen to nse extrem
care to avoid coming in contact with any live parts. _

' have also seen Cases where this apparatus such as the disconnect!»
switches, lightning arresters, etc., were left without- any screen pr
tection whatever. Our.remedy is to allow sufficient room in back of tl
board as_well as in the front,”and the entire outfit should be enclosed :
heavy wire screening. Heavy rubber matting ﬁhould be |i)laced over tl
entire area of the floor within the enclosure.” In SOMe€ plants the trat
former house is used as a ware-room for storing old material. This
another condition that should be eliminated in considering safety.

JOOW TENSION CUSBENTS

Our greatest hazard in the factory is low tension distribution. It
often contended that a voltage is_less than 600 is harmless and that
can be taken across the fingers without causing any appreciable damai
This may be true, when surrounding objects aré perfectly insulat«
Should the person in question be standing in a grounded condition, t
shock is sufficient to cause death. It is agreed, that one-half an amp«
passing through the body is sufficient to prove fatal. Should a pers
come in contact with a live wire or switch accidentally, it is more s
to prove fatal than if the contact were made purposely. “As an examplt
suppose a_revolver is_discharged in a room and you have been previou
warned. The shock is not as noticeable as if you had nof been warn
The nervous system is set ready to receive the impulse.. [f the revol-
ts discharged without a warning, your heart would miss a beat or t
Now if this bodily effect is produced _b%/ a sudden shock or noise, w.
will be the condition of the body to withstand an electrical current s
ing through it, after being rendered in a frightened condition?

SWITCHBOARDS

_The average desi%ning electrical engineer puts_his greatest pride 1
nghly polished switchboard, He claims that this is one way in wt
1€ can show a quality job. | recommend a dead front board, exposing
live parts, Although It does not show the highly polished copper
fact remains that it is 100 per cent safe. Xhave built many dead b
switchboards with safety switch units. This makes an attractive swi
board and bas many advantages not offered on the open board. All wii
IS concealed within  the switch cabinets and troughs placed on the bad
the board.. In this way we Can Save space and still maintain safe w<
mgvcondltlons. _ _ _
here an open board is already installed, we should make condit
such that accidental exposures will be reduced to a minimum,
open front board should be protected by a stout screen, (Extending <
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feet above tbe floor level. Heavy rubber matting should be placed within

the enclosure.
WIRING DISTRIBUTION'

In every electrical installation_there is always a small amount of leak-
age, and a slight grounded condition always exists. This is more apt to
beé the case on open work than in a conduit system, being caused by
vibration of the building and gradually breaking down the_insulation on
the wires at the supporting points. To remedy this, all wires should be
placed within a steel casing or conduit and especially so where subject to

mechanical injury.
SWITCHES

In some factories | have seen some of the best conduit installations ever
brought to my attention. _They were jobs of which any electrical man
c?ul have _béen proud. But after. gom to ail this labor and expen?e
of putting in conduit over the entiré system, the factory owner Installs
at_each contral gok;nt a contrivance known as an oglgn-k_nlf_e switch placed
within a service box or steel cabinet. The folly of this installation can
readily be seen, as the operator» whenever he désires to start or stop the
motor has to reach inside the box and expose himself to the copper switch
jaws. Now why place the wire in conduits,, at a large expense, when the
switch is exposed; the switch_ is the point that must he operated and is
tbe point of danger? This is an example of “Penny wise and pound
foolish” administration. ) ) ) ]

The installation of %afety, exter é)r-operatlnoq switches is a remed%.
These switches should be so marked as to Indicate whether the swit
circuit is closed or open.  Provision should be made for looking the box
“closed" and also for locking the switch in the *“off” position. is latter
%reca_utlon taken,. should repair men he Worklnl? on the line or on the

achine which this switch controls, they can locK the circuit “open With-
out danger of it being “closed” by any one other than the operator In
charge.

SWITCHES AHBin OF COMPENSATORS ON MOTORS 7% BE P. OB OVER

It is contended by some electrical men that the compensator or auto
starter controlling motors of this size is both a starter and a svyltcih.
This contention 1S all wrong, as the Board of "Underwriters specifically
states that each motor with its starting device (the compensator being
the starting device) shall be controlled by a switch _which disconnects
all wires and is located within access to the operator. This is a necessary
safety precaution, as it gives the operator two points for control. The
compensator Is a complicated mechanism and is more apt to break down
than a simple disconnecting switch. Another feature of an installation of
this kind, is that it permit$ a repairman to work on the compensator with
the current off.

FUSE PROTECTION

Too much cannot be said on this subject. Yon may go into some of the
best _electncalli equipped plants and find that fuses have been “padded”
or circuit breakers set far out of adjustment. This is done because the
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particular circuit is grounded or overloaded, and the “padding” is the
result of carelessness in not having the real trouble remedied.” It may-
be the work of some machinist to enable him to overload a machine and
increase his production. He does_not realize that he is. damaging the
machinery and increasing the possibility of fire by exceeding the current
carrying capacity of the electrical wiring. _

In one plant that I visited every circuit fuse was replaced b%/_a strip
of bare copper wire. When | questioned the superintendent, his reply
was that he bad had so much trouble with fuses blowing on account 6{
fluctuating voltages that he was forced to “pad” and rely on the primary
fuses of the transformer to give him. protection. Three weeks later h
called me on the 'phone and told me that a safety switch controlling £
100 H.P. three-phase motor had brolcen down; hé emphasized the fac
that one of the CPrlmary fuses had blown and he -saw no reason wh
the switch should, break down. He.stated that the OEerator attempte
to start this particular motor by throwing in the switch and cutting ou
his control resistance, but the motor would not start, so he pulled th
switch, without cuttln_? in the resistance again, with the result that th
switch broke down. The flash, however,.did not injure the operator, a
the cabinet door was locked shut. It thus took an accident to aroue
the superintendent's attention to the plan%erous condition in his plan
and | called on him again to explain that the primary transform«
fuses are required to carry the electrical load of the entire plant, an
when the one primary fuse_on .a three-phase delta system ''blew thj
two phases were ""open circuited' and in this particular case, the 100 h.
motor had a dead-short on the one remaining phase,of about 2,000 ampere
What_do you think would have been the possibility of the operat
escaping alive if he had come in contact with this current? This_
merely an. example to prove the value of safety switches, and of keepii
the cabinet doors locked. _ ) _

Our remedy for this “padding” ill'which seems to he the indoor spe
for the average person who knows very little about electricity, is to ha
a thoroughly exBerlence_d man in charge of this important F? ase of el
trical safety. By haying distribution circuits fused with the pro
fuses and kegomg circuit breakers adjusted to the minimum require
carry the load, we are giving the victim a chance, as when either of 1
above “blow", the circuit is" opened.

rcSES QT AXX 5I0TOBS OF FIVE HORSE POWER OF LESS, STARTING DIRECT
ON THE UNE

A starting switch should be used which provides for a starting am
running fuse. The current required for starting Is 100 per cent gres
than the current required for running. . Start is, therefore, made on
fuse; after the motor works up ?Joeed it throws over onto another f
half the capacity of the starting fuse.

EXTENSIONS AND DROP CORDS

Avoid as far as possible the use of extensions and drop cords. S
these be absolutely necessary, use only the best reinforced cord. -T1
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should not lie on the floor, as some abject running over them would
break down the insulation. Avoid the usé of.brass sockets as the* often
ground and_cause serious burns if the person is standing in a grounded
condition. The socket used on an extension should be a porcelain shell
socket, having no exposed live parts and equipped with a wooden handle.

rKOTECTIOX OX MOTOB AND OX OTBCEK.;e‘{?’OSED COHWECTIOQIfS

Careful consjderation should be given aﬁ motor. leads, compensator
leads, etc., having exposed connectors. These should be well taped with
rubber and friction tape, thus lessening the possibilities of the friction
tape alone becoming saturated and causing a leakage.

ELKCTRICAX DEPARTMENT

An industrial plant may he equipped electrically in the best possible
manner, but some membér of the ‘electrical department may put in a
temporary_job or use an extension while he is working on a’job, with a
cock-sure” idea that the work 1s only temporary or that he will be the
only person to handle this “jumble.” ~ As safety ‘mien, we should do every-
thing in our power to prevent this. ..

THE ELIMINATION OF GROUNDED CONDITIONS

. As we all know, damp conditions usually exist at one place or another
in all industrial plants: especially 1f the” floor is located below ground
Ie\#l._ Enwronmeng OLthIS kind are ideal copditions to \Br%luce]_a sh?c
%Hc ;!1 |eczwcfﬁtcause eath to a person coming In contact with a live elec-
_The possibilities of a person receiving a fatal shock under these condi-
tions can be greatly reduced by the grounding of all dead-metal PartS_on
the'electrical "equipment. By dead-metal parts we refer to conduit Bwitch
cabinets, maotor fra FS’ etc.” .As the resistance, of the body IS f%r %gﬂ
.than that of a metallic circuit the current passing through the body
be almost Plll. A é)rr_ound protection nlg)t oq]y I]?ro ects the oPerator_from
receiving the majority of ‘the shock, but 1t any live side of the circuit
should become grounded, the current will pass to the ground and if the
circuit_is fused to the .right capacity, it will cause the fuses to blow,
which is the signal of a condition which must be remedied!. Ground wires
should be tbe 'same size as tbe circuit wires and should he preferably
rollénded to the water system at the nearest point where it enters the
uilding.
QOur [eSBOHSIb_IlltleS are )%ettln Iarl%er eve ?aY, as the use- of elec-
tricity Is becoming more_extensive. Th closing, let. me warn you of the
reatest of all hazards, “‘procrastination.” By making safety alterations
oday, you may save a life tomorrow.

ELECTION OP OPPICERS

MR- Carson: The members of the nominating committee nominate
Mr. August Li. Kaems, Safety Engineer for tbe Simmons Company, Kene*.
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aha, Win, for chairman;.Mr. E. F. Blank"Safety Director of the Bnick
Motor Company, flint, Mich, for vice-chairman; and Mr. M. K Avertit.

Insurance Man%ger for Dodge Brothers, Detroit, for secretary.
(It was voted; upon motion duly seconded, to adopt the “report of the

nominating committee.)
DISCUSSION

Mb. SiMpaoif: Man¥ of our machines are equipped with a two-wiri
cutout push button at the right hand of each operator. In case anythin
Is caught in the machinery, all you have to do is to pash Cut-ou
switch; or it can be stopped by a compensator; also at your distributiox
point, there is your knife-blade switch.  On 550 volt A. C. currents wt
use the oil conipensators. _ o _ o
_ Kaevs: The disconnecting switch*is really a minor' point in thx
installation, as | see it. The Important part is to have_ satisfactory
compensators; because if you don’td1ave them, no safety switch is golm
to give you the protection you NEEd. The function of the safety switcl
Is to disconnect your compensator which is your real working switcl
|tg cassvt\el i(t)ghtgguble. Safety switches are disconnecting switches, not opérai
. Sudsok: We have found It advisable to place metal cages ove

motor commutators. In one case, a piece of waste slid off the top of th
motor, and went into the rotator. A fellow grabbed for it—

Cbairsan Shaw: We require on 440 volts that every operator g
through a physical examination to see-if his heart is O. K. A
. Mo."Hawes: Every person in the country should toe thoroughly traine
in the prone pressuré method of artificial respiration. We had a fatali!
in. one of the plants we carry; the man was breathing and .still alii
when _they shook him loose from the current, hut died before they cou

et him into the first-aid station. Had the man who found him- imm
llately started  artificial respiration, doubtless the victim would ha"
lived.” The Edison Company in Detroit had one case that | know 0
they saved the life of a man who had come into- contact with 2,200 voll

FIRE PREVENTION

T. Alfred F leming, Sttfebvtsob, Conservation Department, The Nation.
Board op Fere Underwriters, New.York Cm

For years we have been content to accept figures involving life Ic
from fire as approximately 5000 per year. Even this was a galllng, t
carefully tabulated statistics show that 'last a/ear nearly 15000 perso
were burned to death and approximately 20,000 injured, a large p
rentage of whom were injured permanently and made a public char
A classification of these losses shows that over 70 per cent are women a
children of school age and under. This shows that the home and sch
have been neglected In our great scheme of safety education. It a
shows the effectiveness of the general campaign, of safety in the shop a
factory. _ _ _ _

Coincident with this loss of life, the destruction of property dur
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TUESDAY MORNING SESSION

/—+-\HE meeting was called to order by Chairman Morrison at 10 a.
1 The reportS of the officers and committee chairmen were presented

and unanimously accepted.
Chairman Mokbisoft: The first speaker will be M* Scott.

THE NECESSITY OF THE SUPPORT OP EXECUTIVES IN
ACCIDENT PREVENTION WORK:

Charles B. Scott, Genebat. Mana? Bureau op Safety. Chicago
CWith Apologies to George Ad 5)

Mr, John Doe familiarly was known as Johnnie to nearly all the citizens
of Hickville. In addition to Johnnie's extensive acquaintance he, was
ossessed of more or Iess but Wanrn% political influence within the thriving
ome town. Helr Waist etrecent V|CI im gf_ttrﬁat chlatractlerlstlc Imlsfortt{cneh—
so common to local politi ood qu olitica cm exion of the
munrmm? émrnlstralt)lon adgsuddgnt/ an(? Bnex ected| %han ed from
the brilliant red of his favorite party to the somber tone df the old enemy
and he t\{lvas Ol(th dof at jOR] LJ%hnnles rétore or Iess htectlc mcome from
u Is and depu a eased an didn’t have a look in
t(he3 %I pie counterpln)the city éh Not 0n¥were the semi- re Far
per5|stently sought 1ron men denle him, but worse than that IS ocal
credit was at _low ebb because his pankers (political -assomates% were
also victims of this_recent_catastrophe. All that was left from the Gr
clonic upheaval so far as Johnnie was concerned, were “old friends, hie
OWn gracious mannerism, his Ilfelon% aver5|on to manual lapor, bis ab-
horrence of that stlcky feellngf s from perspiration and his
ass on the street ca uture Was ull of little ‘glooms and b|
%ooms the_old political field looked barren, for women were sowmg
arvesting in the field, and modern election machinery did not even Teave
enJoukg]yh Ioo%e rglns for sustenancte to suchtﬁs hId d d
ohnnie had done m urns in the old. prosperous duys an
|IS?’lled gnat | (fh g %een h}/

thereby had he estab ocal prestlgg \S/vr\lllent fad_oeen hIs h::itlo

his good an S
counCII hgac?<d|n e n|net|es he ag ?at ered and put through the exist-
ing franchise for_the Hickville Gas, Electric and Hailway Company, and
like. Policemen OBrien, whose appointment he secured, the vice-presl-



