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ordinate of the curve of moments for the inclination
of 30 dug., the decimal value from the table is to be
multiplied by the breadth of the ship, and the result
must then be added to twice the ].ength of the lever cor-
responding with the ordinate of the moment curve at
This rule assumes that, if half the G M height

- 30 deg.

- be sef off from the 30 deg. point on the base line,

the straight ling

drawn_from the offset point to the

origin of the lever curve is a tangent-to the latter.
For the approximation here in guestion the assump-
3 Voo {

tion is sufficiently correct. -~ ¢
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companying fignre will.sulfic
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“roments - pro-
curve represents the .spare
intersection of ‘the curves

The hatched part of the curve of
jecting ahove the. loss !
stability. . e ot
at about 15 deg..sliows
the upright: which, v
shin might' be supposed
of the careening forces in question.
curve could be assumed to be, raised bodily till it
touched the ‘curve of moments at a single point, this
lattor would give the angle of inclination at which
the ship would capsize, provided the conditions were
nob further modified by rolling. The effect of rolling

or - ‘static, treatment, the

would ‘be. alternately to raise and lower the; loss |-

curve.  Under the conditions assumed for thé sketch,

the gunwale of the vessel would enter th waber’

atb a moderate angle of heel with the result that rolling
“would be damped and ‘the rise and fall of the loss

curve would then not be very great. -Ior the sake |

of clearness; the curves the combination of: ‘which
makes upithe loss curve are left out of the figure:
Thoese, as well as combination loss curves for different
assumphions,. the angles at which the deck - edge
might become immersed, angles of assumed list, &c.,
might in an actual stability cstimate diagram be
given, Homething Jike: a. comprehensive picture of
the probable: offects of different occurrences: ab sea
could then take the place of the mound of - statical
“stability hitherto presented.. ;

ELECTRIFICATION ON THE CHICAGO, MIL- |

| WAUKEE, AND ST. PAUL RAILWAY.:
Tris work’ i1 connection with the electrification of
the western. lines of the Glﬁ.cago,'l\([ilwaukéeﬁ
Paul Railway is'progressing rapidly. More
miles off the overhead construction, and th
transmission Jine Have been completed, and
yards and’ iree Forks, Deer 7
Piedmont.-. ‘ “tracks at other pol
reacly forele I'operation.” When it is reimembered
that the ‘order for.the electrification of the 650 miles
of single track wvag only. placed with the
Cleneral Illectric Company in September of
Vit willt bet g t the progress to date i
satisfactory Lo i :
Wooden 7} seo Fig. l—are used for
“the twin ' 4/0" trolley wires, 'which are §
separately ‘from the same gteel catenaryy:
hangers of one trolley wire are placed at poin
betweon the spans of the other trolley wire:
shunting yards, however, there is only on

WIEO: o 5 dsh T L O !

Seven gubsgtation buildings have been co
and the electrical machinery is now: being
Motor  generafc i

o1 sets, (transformers, switchboards,
&e., have boen digy atchod from the General Electric
Company’s’ for- these sub-stations, four_ of
which e «practically ready for operation. —As
shown on -the profile, Fig. 2, there will 1)(3‘1"qu‘1,(»1611
sub-stations in all, and:the table below gives their
oquipImonts. i

| Sizd of

7 illustrate

he steady inelination’ from

0 assume under the action
If theloss:

Sub-station Miles 1N0‘ ol| Size |Total| trans- | Total
RGTIEN from. | units. | of sete] I. W, [formers.| K.V.A.
Avery. ! KW, K.V.A.
Two Dot .. 425 |2 | 2000 | 4000 | 2500 " 5000
Summit .. 302 U 2 2090 | 4000 | 25600 26000 -
Josephine. : 3618 2 2000 4000 | 2500 5000
ISustis 331 ! 2 2000 | 4000 | 2500 5000
Piedmont, 289.1 i- .3 1500 | 4500 | 1900 BT00
Janney 261.7 l s 1600 | 4500 | 1900 5700
Morel 228,31 2 2000 | 4000 | 2500 “HO00
$old Creck 192.7 1 2 2000 | 4000 | 2500 | - 5000
Ravens 160 ! 2 2000 | 4000 | 2500 ‘ 6000 !
Primrose . 122.2 |72 | 2000 | 4000 \ 2500 1 “5000:
Tarkio ’ 85.06 2" 2000 | 4000 | 2500 17 5000 -
Drexel 47.6 2 2000 | 4000 | 2500 .| 5000~
last Portal 237 3 2000 | 60001 2500 | 7500
Stetson 3.6 i 3 16500 | 4500 | 1900 | 5700
To bl L32 i "74,000
i i

One of the motor generator sets is shown B
Hach set consists of a 60-cycle three-phase 2300-volt
synchronous motor directly connected to two 1500-volt
divect-current generators, which  are permanently

aro designed fo

rods.

and auxiliary civeuits.

connected in series to supply current at 3000-volts

for the dynamo.

in operation on the Butte, Anaconda and Pacific Rail

General Electrical Company’s railway muotors

field. coils in a longitudinal direction.
locomotive motors is shown in Fig. 7.
T'o. ensure

—WOODEN . POLES FOR TROLLEY WIRES

Y

andcompensating winding
pen posgible in this way to obtain v
rgroverloadsiof 150 per.cent.: for two hours 2
v cent. for five'minutes. These overloads: give
ample margin for starting a train of maximum weight
he most severe gradients.; The motor generators
receiving current from tho line
that when the traing are descending gradients ¢
acleinto the 100,000-voltsystem.
itchgear in the sub-§tations—see Tig."!
interest, vepresenting as it does the ‘latest
i direct-current practice. There. is, of
parate panel for each converter, and two
lare provided for the féeders running in

At the outside end of each dynamo is an exciter, one
supplying current for exciting the field magnets of
the synchronous motor, and the other exciting current
In general these converters are
similar to the five 1000-kilowatt 2400-volt machines

parkless working the generators.of the
motor  generator. sots - are fitted with commutating

gs ,vo‘n the polé facos;
hout

s SO

- | (Montana) to Avery. Th‘ere will also be twenty-threo
2600 kilovolt-ampére and nine 1900 kilovolt-ampeére
transformers. All the transformers are of the threc-

2300. TFor regulating purposes tappings are provided
for 97,200 volts and 94,200 volts. There are also

- | tappings on the secondary side to give 1150 volts for
way. One new feature, however, is the ventilating ’
arrangement, which is similar to that adopted in the

s that
is to‘say. the air is drawn through the armature and
One of the

starting purposes. The transformers are air-cooled,
and the tanks are of the tubular type, the main body
consisting of steol plate with tubes welded to the side
of the tank at the top and bottom. An air drier is
attached to the tanlk, which has chambers contbaining
a moisture extracting medium, which provents the
entrarice of moisture into the tank: The bushings arc
water-tight,and suitable for outdoor as well as indoor
operation. P e

As the top of the high-tension lead;s is a glass,
which shows the height of the oil in the leads.  The
usual accessories, such as thermoieters, oil gauges,
&e., are also provided.  Hach transformer is mountbod
on wheels to facilitate repai A lifting devico is also
provided for lifting: the core: for lighting and
auxiliary power, cach sub-station will be furnished
with a standard three-phage transformor, the primary

| of which will he' fod from -the 2300 volt supply.

Pig. 3—SUB-STATION. AND BUNGALOWS

The secondary voltage will. be. 110.  Bach sub-
station is also to be equipped ‘with o 26-kilowatt
single-phase transformer for supplying the railway
signal circuits. ‘These transformers will also  boe
connected to the 2300 supply, ‘and ‘will give on the
secondary side a pressure of 4400 volts. A portablo
oilidrying outfit’ will be used for removing moisture
from the transformer oil.  This outfif, consists of a
motor-driven pump, which forces the oil through' a
filter, and an eléetric drying. oven. 'A portiable
transformer drior and an oil-testing seli will also be
applied. : kit ah

of “the sub-station opera-
eirg erectod at the side of
i e Fig. 3. One bungalow has four
| rooms and the other five rooms. Current for lighting
these buildings will be taken from the low voltage
auxiliary circtits ‘ ‘
With the locomig
~see THE
1 We are lj.QV\Z:' able 't
engine—LNig. 8—which wa testod: at Krie in Sep-
tember of this year. This/locomotive is now being
exhibited at various points on the Chicago, Milwaukee:
A‘la,n'd’ St. Paul sy;item. Tests on‘the engine have indi-

tives wo dealt pretty fully in a
AENGINEER, January 29th,
illustrato the first goods

are mounted on separaté panels above:t “operating
panels, and a short distance behind “hem..  The

control handles for operating the circuit brealkers and
switches are placed upon the imain panels, and are
connected bo the circuit breaker panels by insulated
Pesides these special high voltage, direct-
carrent . panels there are also alternating-current
switch panels for controlling the synchronous motors
Similarly, for controlling the

100,000-volt civeuits other switeh gear is being in-
. The transformers—see Fig. 6—are being ‘made in

the Pittsburg works of the General Electric Company.
There aré to be thirty of these transformers, and they
will be used for reducing the transmission line pressure
of 100,000 volts to 2300 voltg, at which pressure the
current is supplied to the statorwindings of the motors
belonging to the converter sets. These transformers

are to be installed in the fourteen sub-stations which
will provide current for the lines from Harlowton
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each direction. The ecircuit breakers and switches veated thab practice its performance will vasily’

The actual
SO L T664,000 Db,
S0 L 448,000 o,
Weight per driving axle 2 . 506,000 ,,
Weight per guiding axle .. .. .. ".. 29,000 ,,
Tn all forty-two of these locomaotives are on order.
Twelve are to he geared for passenger service, and tho
remaining thirty for goods service. All the engines,
as we said in our previous article, are designed for
regenerative brakeing, and all the pussenger Jocomo-
‘tives and several of.the goods locomotives are to be
equipped with oil-fired steain boilers for heating the
trains. )

“exceed the expectations of its designers.
weiglits of the goods engineare as follows

Totel . e i
Weight on drivers

1 was eighty years on the 7th instant since the first
sod of what is now the lirie Railroad was cut. The actual
spot is now covered by & monument erected after tho
soventiobh snniversary, and the original shovel is preservod
hy the Irie Railroad Company.

»

Nov. 12, 1915 -

phase core type, with a pressure ratio of 102,000 to:
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