


A Theseis.
"The Electridal Equipment of an Ocean-going Vesssel,"
- The rapid advancement of eleotrical science has led it to invade
the field of marine engineering. On lhip—board,all shipt!s lights,
ssarchlightd and signal lights are entirely electric. Of power appli-
' ances outside of uses on men of war,ship's ventilation is completely
electric;electric deck winches and boat cranes are very euccessful as
such.

Interior communication appliances are alemet entirely electrio,but
are in some cases paralleled with mechanical devices,as for example
voioce tubes and paralleling telephones.

A spéoially designed boat which we shall call throughout the "Stean-
| er Thesis"shown in the acoompanying socale drawing(4),is of the sea-going
type adapted to work on the bars of the rivers ofithe Northwest. Since
our work is the electriocal apparatue on board the ship,the above mention-
ed drawing will be self explanatory and will be referred to as "Drawing
A"

First will be taken up the theory and the general practive touching
pieces of apparatus used in larine Workghere being special requirements
in this olaes of work.

Dynamos: Tor use aboard ships there can be no doubt that slow speed
dynamos give the lesast trouble. The importance of providing a ship with
electrical machinery that calls for little attention can easily be seen,
when one considere that the eleotrio lighting has usually to be looked
after by the engineers in turn as they ocome on watoh.

The mechanical enginesrs,although perfectly compstent in their pro-
fession,are not to be expected to pose as experts in the handling of
dynamos or faulty oircuite. Hence,apart f¥om mere mechaniocal attention,

the ship dynamo should not need any kind of supervision.
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This condition is perheps better filled by compound seri;a égd shunt
wound dynamos,runn;ng at slow speed,than any other kind of a machine. It
must give a self regulating current and pressure s&ited to lamps.

The compound dynemo,if well designed,cen be made to regulate iteelf
80 closely that if half the lamps be sdiddenly turned off or on,ecarcely
a flicker will be observed in the remaining lapms. A ship's dynemo should
be self regulating down to at most I0%0f the lamps.

If I00 volt lamps be used, the dynémo is gemerally sd@dected to give a
Pressuse of IIO volts at least,with a minimum of half an ampere of ourrern
for each lamp. Thus if 62 hundred volt lamps are to be run,the dynamo mue t
give at normal speed 3I amperee at II0 volts.

These figures are approximate only,depending upon the "watts per
candle" of the lamps to be used;upon the size of the'leading wires and the
insulation bmployed;.The volts in no case should be less than 50,0on ac-
oount ofthe necessity for the use of arc lapms aboard ehip.

Driving: Direct driving or attaching the dynamo direot to the engine
shaft,ie the most gemerally applioable plan. Special engines have been
designed for this purpose by the General Electric Co.and others.

A speeial separate engine,nicely self regulating,is an absolute ne-
ceceity. The main engines of a steamship in rough weather run at all speeds
and cannot be utilized for driving a dynamo if the machine is used for
lighting lamps direot.

Ship Wiring: The wire employed rust firsty have a conductivity

at least as high as 95% . It must be insulated in & very thorough

way with puee Indian rubber ,combined with cotton insulation or other
substances and completely vulcanized vigz. vulcanizing Indian rubber one
coating rubber covered tape, vulcanized together and covered with presem=
vative compound .

Size of wire to be selescted from a wire table to setisfy the given
conditions of electro motive force (E.M.F.) and ocurrent (I) flowing .

In the ships wiring , when thes wires can socarcely be kept free
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from damp ,the insulation must be espeoially effeotive. The general opin -

ion is in favor of simple cleat wiring without casings when it can be
employed below decks. The cleate are doiible groove cleats.

Precautions against fire are taken by the use of double pole fuses at
the dynamo,and the insertion of two at every branch circuit and frequently
fuse is inserted for single lamps. A fuse is of course put to every ocluster
of lamps.

The wiring of ships is usually carried out on the pprallel éystem. The
Saloon and oabin wiring ie generally done under oasings or mouldings. In=-
sulated wire does not last in use indefinitely. It may have to be removed
every few years. For this and other reasons the position of the wires
should be such that they nay be accessible at all timee for purposes of
repair or renewal.

Ship's Fiftings: These are a class of themselves. They form apparatu s
of a very solid make. The bulkhead,engine room and passage way lamps are
plased behind glass soroena,and protected by iron gratings. Side lights are
used fed from the nearest mains. Each cabin lamp has its own switeh. The
saloon lights are controlled by attendants by means of a main switoh.

The main switoh board is generally placed in the dynamo room and is
fitted to control:

(I) The "saloon's circuit".
() The "cabin's cirouit."
(8) officers and lMen's oircuit.

Thus there are frequently a number of seperate circuits run so that
any one section of lamps may be controlled separately.

Compase Lamps: These are now in extensive use,and are a practiocal {
euccess. The effect of induoction upon the coumpass needlqis eliminated by ?
carefully twisting the two leading wiree together and by placing the lamps J
axially over the compass,ebviating the inductive effect of the current in !
the filament.

|
The following is a short description of the ship "Thesis'" electrical ﬁ
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outfit ocaloulated to supplement the information shown on the drawings.

Dynamo Room: On account of the small space at hand in the hold of ¢
our ship it is impossible for us to have a separate compartment for the
generating set;therefore it had to be set in the engine room at the point
marked on drawing "A" on the floor of the engine room near the port side
of the vessel and mearly amidships,close enough to the main engine to be
well cared for by the one engineer in charge of the handling of all of thes
ship!s machinery.

On acoount of ite adaptibility to the existing oonditions of floor
space,steam pressure from the boiler and with reference to data obtained
from the load ocurve, (Fig. I,Drawing C) the General Electric Generator Set
(Drawing B) was ohosen. It is known as a direot coupled generating set
vértical single oylinder enclosed tvpe engine,multipolar generator with
iron-clad armature compound wound. The following tabulation will give ®@

specifications in the most condensed and intelligible form.
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Ratings of sets with single oylinder engines are based on 80 pounds stean

non-gondensing.
All of yhe moving partes are enclosed by the engine column,a}}owing
perfect lubrication and reducing wear and attention to a minimum. With

this system of lubrication,quiet running under all conditions of load is

practically assured.
The oylinder is separated from the column;giving access to the stuff-

ing boxes when the engine is in operation,and water is not allowed to

mix with the oil.

Among the many advantages q uoted for this type of mashine,in adver
tising bulletins,is in that very impotrtant part that takes care of the
speed regulation of the engine. It has only one moving part,a fly yHed],

welght, fitted on the fly-wheel,this fly-weight contains the ecoentrio
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pin and a spring opposes the centrifugal force €f the weight. If the lmad
be decreased,ths fly-weight by increased centrifugal force,moves out and
draws the ecocentric pin toward the center of the shaft. The consequent
reduction in the throw of the valve causes the steam admiseion to change
to suit the load,and maintains the speed of the mngine practically ocon-
stant.

This gomernor req uires the least amount of attention,as it has prac-
tically no parts that can give trouble or wear out.

As has been stated,the talulation of dimensuwons,type eto. form the
best description,when acoompanied by "drawing B" that can be given of the
generating set proper.

The switoh board,which is 2%feet by 4 feet,slate base,is equipped as
shown in"drawing D" with one "Weston"Ammeter to register IOOAamperes,ona
"Teston" Voltmeter of I25 volts ocapacity,and 8 switches with a suitable
rheostat to\oontrol the output of the apparatus. This rheostat is one de-
signed by the General Electric Coyand is sent with the completed plant.

Arrangements of circuits: The lamps are arranged on six circuige
controlled by separate switohes,onnswitoh board in engine room close to
the dynamo. In addition to these there are two other independent circuits
one for the motor,situated on the bow and used for hoisting purposes;the
other is the searchlight installed to aid navigation,loading etc.at night.
Of oourse there is one other large switoh situated on the board for olos-—
ing the main oircuit,direot from the dynamos On the switoh board,as men-
tioned above,the ammeter te connected in series with the line,it being
suitably protected by resistance and the voltmeter connected aoross thﬁ
main buse bars,also protected,to show the volte impressed on the oircuik

The distribution of lighte is shown by the following liet of the‘
number of lanmps used in the principal rooms and parts of the éhip. SQ;
"drawing A" for complete distribution system,
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Place. Number of Lamps.

vast just forward of pilot house. 3.

Pilot House. ; 3

Front of main cabin. | ‘ e

Ferward cabin. 4.

Engine room. I2.

Crew'!s less and Galley. 14,

Guage lights Boiler rooum. B

Over beds in various places. 8

Rear cabin or saloon. I0.

On after end of main cabine : e

Toilet. | T

Shaft way. : Re

Man hole by boiler. I,

Motor. II0 volts,40 amps,
Searchlight. 45—4é % L0 {dftne

In the list shown above the lapms are I04 volts % amp.I6 candle
powsr fitted with sorrw sockets. In oconnection with that a point of m
marine electrical work comes into play;it is that of the vibration of
the ship causpdng expense in the lamp renewals. To obvuate thie as
much as possible when screwing the lamps in place on ship board,they
should be @0 placed that their filaments vibrate in a line through thei r
thickest,and consequently their stromgest parts. Numerpus places are
provided for extension plugs to be put in to facilitate repairs.

The load ourve shown in "drawing C" was caloulated from data based
on the afore mentioned ligst of power distrhbution. For wiring diagrams
see "drawing A".

Thus we have taken up the main parts of the electrical equipment
of our ship,so in oonclusion we will give a brief description of the
auxiliary apparatus of which there are two pieces;the searchlight and

the motor,the latter being used in connection with ths"boom tackle"




shown on the bow of the boat in "drﬁwiﬁg'l; and again more in
in drawing D".

We chose for our gearchlight a 13%projector of the @eneral Electric
Co. make for which they olaim points of advantage as follows:simplicity
od construction,efficiency of operation and durability of servioe. The
projectodr is fitted with Mangin ground glass silver plated mirroIe. This
type od mirror nas two spherical gurfaces of different radii and the
reflection and refraction of the glass cause the rays of light to be
projected in a parallel beam when the arc is in foous.

The projector is fitted with a horizontal automatio ratchet deed
foousing lemps. The lamps are designed to throw the greatest possible
amount of light on the reflector,and screen shutters are provided to
prevent the direct rays from leaving the projevtor,eo0 that all the rays
of light are reflected and sent out parallel.

Both positive and negative carbons are fed automatiocally at the
gametime,and are 80 porportioned that the arc remains in the foous of
the mirror until they are entirely consumed. The carbon holders OIF
oaerriages for ¥ertical and horizontal adjustment of the oarbons,andby
meene of a magnet fastened on the inside of the projedtor and surround -
ing the arc on all sides but the top,the arc is mede to burn steadily
near the center of the carbons and in the fooue ofthe mirrors

The projector is designed to operate on our direct current incan-
descent circuit. A regylating resistance is ﬁlaoed in series with the
lamps to reducse the voltage to the proper potontial,which varies from
4548 volts. We chose a rheostat suitable for the IIO volt eircuit for
use in oconneoction with our projector. wprewing C" figure 2 shows the '
lamp in detail with dimensions eto.

The remaining piece of auxillary apparatﬁs to be desoribed 18 the
motor to be used for hoisting and general power purposes on the bow of
the ship. It is similer to type C.E. 58 taking IIO volte and 40 ampsS.

This type is very eimilar to a strest car motor,it being for cutside




it seocurely in 1u.aﬂsm- m tho bow. ‘

The controllers are bchoa.th the deck where they are thoroughly
protected from moisture and‘a.ro connected with controller handles by
bevel gears. The mo@hanioai features such as oconnection with the "hoi-
sting drum" "ocat head" eto. are olearly shown in drawings A and D.

The End. |
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20 armps 45-48 vol}s at arc
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