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in Panam

HE history of electricity, written
largely in the last few years, Ia
replete with wonderful engineer-
ing achlevaments. But never he
fore has electrielty been
upon to do go much, in such an
entirely new and novel way, as
at Panpama. The hydroelectrie
generation of electrical energy
and Ite distribution, the handling
of the ships by electric locomo-
tives, the novel system of cen

4 tralised switchboard control for
the great locks, 8 but another triumph ‘for alec-
tricity, a new departure in electrieal engineering
and an advance In mechanics equaled only by
the Panama canal itself

It I8 expected that the surplus water of Qatun
lake will ullimately supply the electrical energy
for the entire canal zone. During the bullding of
the canal a steam plaot, located at Miraflores,
furnighed the electrical current necessary for the
consgtruction work at the Pacific end. This steam
plant will be maintalned as a reserve in case of
shut down, low waler or damage to the transmis
slon line. At preeent It seems certaln that there
will be avallable gpuflficlent water to generate fully
6,000 kilowatts. .Durlug the rainy seasons, which
pravall in the troples, water will be plentiful and
will be allowaed to run to waste over the spillway
of the dam. During the dry season the storage
water will be drawn upon. The maximum quan-
LAty of water diverted for hydroelectric develop-
ment Ik about seven per cent of the minimum
water supply and is the excess which Is not re-
Auired for lockage, evaporation and leakage.

The electriclty generdted at the Gatun power-
house will be distributed for the operation of the
three big locks, to the permanent machine shops,
to the dry dock, to the coal handling plant and
other auxiliaries. It will also be used to light
the locks and the villages of the canal zone, In
all probability the current will also be extensive
1y used for electric cooking In the homes, as fuel
is scarce and costly upon the isthmus, There Is
aleo under conslderation the electrification of
of the Panama rallroad, The distribution clreults
will be In duplicate throughout In order to insure
u contlnuous service. As a further precsution,
a4 above stated, the waterpower station will be
connected to the steam plant at Miraflores, which
station will be held in reserye.
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The power system for the operation of the
locks, towing locomotives, lights for the locks
and bulldings, and motors not directly connected
with the lock control, is composed of:

YA 1,500 kv, 2,200.volt hydroslectric power
plant at the Gatun dam.

Four thousand five hundred kv-a, 2,200-volt Cur-
tis turbo-generator electric power plant at Mira-
Tlores for emergency, lately usod to supply power
for construction work.

A double 44,000-volt transmisslon line across
the fsthmus, connecting Cristobal on the Atlantle
and Balboa on the Paciflc with the two power
plants named,

Four 44,000-2,200-volt substations, stepping down
@t Cristobal and Balbos, and up or down at Gatun
and Miraflores, depending on which of the two
Plants 18 supplying power.

Thirtyslx 2,200-240 volt transmission stations
for power, tractlon and light at Gatun, Pedro
Miguel and Miraftores locks

Three 2,200-220-110.voit trunwformer stations for
thé control boards at the locks

The hydroelectrie station is located adjacent to
the north wall of Gatun spillway. The bullding
Ia of concrete and steel, designed specially for a
power station In & tropical country. The bullding
Is capable of belng ‘enlarged to house pix 2,000
kllowatt units, of which three have heen installed
The bullding has but one maln operating tloor,
Wwith a torbine pit nud two galleries for electrical
equipment. Each unit of the mechauioal equip
ment consists of an individunl headgate, pen-
ntock, governor, generstor, exclter, ollswiteh, and
control panel. Water is taken from Catun lake
through a forebay, which Is constructed as an
¥ tegral part of the curved portion of the north
#plway approach wall. From the forebay the
wate, Is carried to the turbines through steel
plate poostooks 360 feet long snd 10 feet & (nches
in diameter. The entrances to the penstocks are
proiected by bar iron tragh racks to prevent
sunken debria from damaging the turbines. The
headgntes are rafsed and lowered by Individual
electric motors. These motors and the gate ma
chinery., are housed In a amall concrete gate
bouse orected In the forebay.

The turbo-genarating units are of the vertiecal
type, rotating parts of the geverator and the tur-
bine belng mounted on the ssme ghaft. Super-
fmposad upon each turbine casing s & generator
rvoled at 2,000 kilowatts, which will delivér three.
phase, 26-cyole current at 2,200 volts, The main
eontrol gwitehhoard for the control of the current
I located on 1ae second gallery floor, where ‘Le

called

operator possesses a good view of the entire sta-
tion. The operator at the switchboard completely
controls all switching operations and, In addition,
controls the headgates, the governors, the rheo-

stats and the fleld circult-breakers. Besldes the
control switches thoe maln switchboard contains
all indieating and recording Instruments which
are essentlal for an Intelligant operation of the
station. A storage battery, located on the first
gallery, will be used to suppiy lighting eurrent,
ete., when the plant Is not running. When the
plant is In operation this direct current will be
supplled by two motor<driven exciter sets which
are operated directly from the 2.200.wvolt clreult.

The centralized control system for the Panama

locks marks a wonderful advance in electrical
engineeripg. The locks are operated by eolec
tricfty and the controlling switchboards repro

duce In minlature on the boerd, by synchronous
Indieators, every detail of operation 0 the man
In charge seen the complete movement of all
gates, valves, fender chalng, ete,, reproduced be-
fore his eyes, ollminuting any errors which might
otherwise occur,

The specifications for the entire gencrating,
lock controlling and distribution system for oper
ating the Panama cannl were prepared under the
supervision of Mr. Edward Schildhauer, olectrical
nnd mechanical englneer, Tathmian canal com-
misslon, asalated by n staff of able electrical on
gineprs, fncluding Mr. C. B, Larzclere, who w.
closaly ldentified with the lock control problems;
Mir, W. R. McCann, with the generation and dis
tribution of power,

Spenking of this
Schildhanuer sald

“The electrical control system has decided ad-
vautages over hydraulic or air systems. This will
be readily granted when it is known that the
fllght of locks at Gatun, for Instance, extends
over a distance of 6,162 feet and the prineipal
operating machines are distribouted over a dis
tance of 4,118 feel, To cantrol the machines
locally meant a large operating force distributed
practically wlong the full length of the locks,
which has invariably been the practies hereto
fore. Such a force would be difflenlt to coordl
nate into an eficlent operating system. The
matter therefore resolved ltself into centrallzed
contral, which reduces the number of operators
operating  expenses and  Habillty to
Moreover, it flxes responsibility

“Another argument for centrallzed control is
the fact that by having all control switehes cven
tralised on one switchboard it permits the vari
ous gonitrol switches to he mechanicully inter.
locked In & manner to minimize, If not entirely

great engineering feat. Mr

aecldent.

GATIRY LOCKS 1 OGRDRT TUARD.

prevent, certain errorg of human manipulations.™

Heavy fender chains are stretched across the
lorks In front of all mitred gates which can be
axposed to the upper level and also In froni of
the gunrd gates at the lower end These are
malntatned in a taut positlon at all times when
the gates behind them are closed, and are low-
ared when the gates are opened for the passage
of & ship. These chains are ralsed and lowered

by a hydraulie eylinder, in a methed similar to
that folfowed In hydraulic elevators, with the
additional feature thar

if a ship approaches the
gates at a  dangerous
speed and rams into the
chain. the chaln Is paid
out from each end with
a maximum resistance
for gradually stopping a
ship before It reaches
the gates. Lowering the
chain for the legitimate
passage of 4 vessel and
ralsing 1t agaln after
the vessel has passed
are also under the con-
trol of the operutor at
the control house, and
each operation of rals-
ing or lowering involves
the control of two mo-
tors; viz, the starting of
# large motor driving
the main pump supply
ing water under pres.
sure, and ‘the control of
a motoroperatad wvalve
which in turn controls
the direetion of move
ment of the chain, ris
ing or falling

At Gatun the contro)
house s located at the
lower end of the upper
lock. At Miraflores the
lovation is the same, that is, at the lower end of
the upper pair of locks: but there are only one
palr of duplicated locks downstream from the
control house, the same as upstream. At Pedro
Miguel the econtrol house ls at the lower end of
the one palr of locks,

The motors are started and controlled by com
tactor panel located near them, the contactors
of which handle the main motor currents, These
contactors are controlled {rpm the control house.

The canal and locke will accommodate the
largest vessels. The fact that the control board
I8 & working miniature of the lock which It
operntes shows the operator the actual condition
of gates, height of water, ete., and, consequently,
having the whole condition in minlature under
his eye he knowg what to do next and when to
do it, the operator receiving his information as to
the movement of the vessel from a towing mas-
ter. The engineers on the locomotives which
take the vessels through the locks, as well as the
towing mastar, ¢an seée the position of \ue gotes,
but the position of the feader chalns 15 Indicated

by semaphore srme on the lock walls,

Let us tnke n vessel through a set of locks

It procecds Into the lock forebay elther under
its own power or that of & tug, and comeés o a

full stoj It will then proceed under the poves
and coutrol of four electric locomotives—two for
winrd Lo take It along, one on euch slde, and two
others aslern, one on each side, (o keep the ves

sel in the middle of the waterway and to stop
it whon it has reached the proper point
After the vessel comea to a full stop In the

forebay Ity position ls glven hy the towing master
to the switchboard attendant, who, by moving u
control switeh lever, causes the lowering of the

fender chnin and the mininture ftender chaln on
the control hoard after lock gute Is in proper
position The fender chaln 18 stretehed across

the canual to provent the vessel from striking the
gutes If for some reason It should get bevond
control. In such an event the fender chain brings
the vessel to n fvll stop

Now the veaise! advances
means of the eleciric locomotives The fender
chaln Is raleed and then the massive gates are
shut behind, the minlature control board gates In
the meantime Indicating this movement. When
the water on opposite gldes of the gates in front
of the vessel has heeh raised or lowered, as the
may be, until the water on both sides is at
the same level, ng ghown on the water level Indl
catorg on the control board, these gates are
openéd and the boat 's pulled Into the next coxm-
partment, and 80 o

into the lock by
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NEWS FROM STATE HOUSE

Because of the mild weather of the
winter just past. the state has been
able to wave thousands of dollars on
the conl wiged atl the various state ib-
stitutions,
tibercular ¢ows
that had bemn
State Veterinarian Kigin
at the plant of the Lincoln
company

Ten
i herd

belonging to
condemned by
ware k”"l‘!l
Packing

The Injunction sought for against
the submiuxion of the $£20,000 appro-
priation for an armory at Nebraska
City was denled by Judge Stewurt in
district court mt Liuvcoln.

All but
to the state

'wu counties “mve reporied
pagessment board the val-

pations, totul tax collections, and total
levies for all purpases in tRe various
laxing districts Thisz s n rejquire
ment of a 1913 amendment 10 the ax
Elntutes

Chief Gome Warden Gns Rutenbeck
declined tn Heenses
public Nebraska lnst  year
and adheres to thalt polioy this Year.
Puring the year 1812 between 200 and
GO0 lleenses to seine wore lasucd by
the stale game

IRSH® o seEina in

waler of

warden

Sinte Veterinarian Kigin will 2o t»
Scotls Bluff to investigate several
cases of horse , reported by the
owners to be glanders, When nnimals
having this malady wre killed by the
ptale veterinarian's order, the horses
must have been In the state for one
rear

dixonsd

All commissioned oMeers of the Ne-
braskn national guard are being ex
amined at the pregent time In 1913
army regulations, 1911 infantry drill
regulations and small arms firing
manual for 1913 Circulars are being
geni out to all branches of the service

containing Instructions on mobiliza
tion.
Adjutant Generai Hall has been

elected brigadier genersl of the na
tional guard troops in Nebraska. He
recajved 105 of the 107 voles cast by
commissioned ofMcers, He now holds
the appointive office of adiutant gen
eral and the elective office of brigadier
general, and l2 the person
up to this time in the history ol the
atate to hold such offices,

voungest

One of the most suoccessful short
courses of the bove' and girls' clubs
evar held ot the Nebraska college of
agrieniture closed Friday, May 1,
Young people from a large number of
counties came to make their first visit
and to receive elementary instruction
concerning seeds. soils, dajrying, ani |
mal husbandry, farm machinery, and
home economlice.

Co-operative pruning and spraying
demonstrations ape being made by the
hortienltural department of the Ne
braska College of Agriculture with
many of the farmers of the stale.
Skilled men are being sent out from
the Unlversity Farm who are al pres
ent tredting 3,500 trees, In the couns
tien having farm demonstrators tha
work 18 being done in cooperation
with the farm management assocla-
tions.

Five hundred people leave Lincoln
every year for Europe or some other
foreign country, according to the esti
mutes of rallroad and steamship
agents. Agents in the city sell more
than one ticket a day to some travaler
going back to the “old country,” or off
on a sight-seeing tour of the world.
All yvear round people leave for tha
geaports to embark for some land
NCrOSs Beas,

farmers and townsmen are showing
more than ordinary alaerity this year
in their purchase of aitomobiles,
Records at the office of the secretary
of state show that the total number
of registrations in Nebraska, includ-
Ing several thousand motoreycles, gas
reached 61,355, April 24 a total of 120
automobiles were registered and on
April 30 and May 1 a total of 153 cars
were llcensed,

Educatjonal trust funde of Nebhraska
have accumulated almost to the $10.-
000,000 point, according ta the monthly
report of State Treasurer George at
the cloge of business for April. The
total amount In these funds Is $1.661,
904, and more than four fifths of this
helones to the permanent school fund,
There are four other funds in the class
designated, known respectively as
permanent university agricultural
college. university buoilding and nor
mal endowment Tunda
state of

Revenues collected by the

Nebragka from the occupation tax
levied upon corpordtions doing busi-
ness for profit wiil be doubled this

918, on ac
the

vear, as compared with

count of the Potts law, enacted by

legiglature a4 year ago, which ereatos
a new sliding scale multiplying the
tax upon the lavgest companles A

vaar ago the stute derived §60,000, in-
cluding penalties, from this
thiz year the income from corporation

souree;

tax s estlmnted at not less than
$125,000,
Acting under a decigion of the at.

torney gonernl's department Dr. P b
Haull, Rev, A. L, Weatherly and Rev
H H. Harmon, members of the board
for the care of dependent children,
have turned over thelr burdens to the
state board of control, comprising ex
Governor Sllas R, Holcomb, Judge
Howard Kennedy and Henry Gerdes,

Tle State Insurance
Omaha has arranged
Insurance commission for lenve to re-
Insure its business with the Natlonal

company of
with the state

Fire sgmpany of Hartford, Conn,

STAE B0
ISSUES WARNING

FARMERS URGED TO ENFORCE
EFFECTIVE QUARANTINE ON
CHOLERA.

GOSSIP FROM STATE CAPITAL

Itams of Interest Gathered from Re
llable Sources and Presented in
Condensed Form to Our
Headers.

Wesntern Newspapor Union Newa Servioe

Serum, the prevention of hog chol
sra and the precuutlons to be taken
by farmers 8 the nhject of warnings
being emphasizged by the stale bhoard
Farmers are urged to €n-
lorce an efMective uaranting wlhen
cholera breaks out on & farm. It Is n
mistalke, it 18 ¢lalmed, te neglect sani
tary precautions and to rely whoily on
gerum, The serum 18 useful, not =0
much to cure sick hogs, as to provent
pther animals from taking the disease

The following precautionary meais-
Ures are NOCessary !

“IDo not Jovate hog lots near a public
highway, a strenm or a rallroad,

“Do not allow nelighbors or strangers
to enter your hog lots and do not go
inte your neighbors’ lots, If you are
compelled to pass from one hog lot to
another, clean your shoes and wash
them with a 8 per cent solution of
the compound s=olution of cresol.

“De not put new stock, oither hogs
or cattle, in lots with herd already on
the farm.

“If hog cholera bhranks out, separate
the sick from the apparenily healthy
animals and burn the carcasses of all
dead hogs on the day of death

“If hog cholera appetrs on the farm
notify the state veterinarian at once.

“Serum is furnishad from the state
sgricultural college. The department
of agriculture does not _distribute
serum direct to farmers.”

if directors

Officials Deeply Puzzled.
Btate officlals are deeply puzzled
over the manner in which the univer

sity location propogition should be
submitted to voters this fall, The
form meeting with the greéatest ap

proval thus far, but which is not alto
gother satisfactory, puts it up in this
form:

“{A), For removal of the university
to the state farm campus,” At the
end of this line will be a square over
which are printed the words, “For re
moval to the state farm.” )

“{B). For extenslon of the univer
gity on the present campus'" At the
end of this line will be a square over
which are printed the words, "Azainst
removal to the state farm.”

The aim I8 toward simplicity., The
officials want to uvoid the least con
fusion in the matter. The gquestion
has been ralsed with regard to the
above form, that if the largest vote is
cast “agninst removal to the state
farm.” that the proposition B, provid
ing “for extension of the present cam.
pus,” might not be held to have car
ried,

On the other hand, If the squares
for the crosses of the voters are la:

beled “for removal"” and *“for exten
zlon," respectively, the oflicinls be
lleve the proposition will not be as

simply stated as it should.
Aboriginal Implements,

Nebraska university mussum has
been further enriched by another con
signment of aborigingl Implements
[rom eastern Nebraska's underground
house ruine from R. F. Gllder of Om.
aha, which have arrived at the slate
mueseum. The objects contalned In
the shipment comprise an exception:
ally fine lot of decorated pot rims
hone and stone Implements, shell
gpoons, digging tools manufactured
from the shoulder blades of buffalo,
bone needles and punches, arrow
heads, a large assoriment of stone
knives and blades, grooved and un-
grooved stone axes, peouliar in deslgn
to the bullders of the underground

houses, sandstone i[mplements for
gmoothing the sharft of nrrows and
spears. The shipment of specimeny

just received at the state musenm f{:
the lngt of the material secured by
Mr. Gllder last year while acting aa
archeologist in the fleld for the uni
veraity and Is consldered a aplenidid
wddition to the anthropologieal coll
tlons which have made
[amous

the Institution

Duncan MeEwan of Chicago, s
resentative of the company now oper
ating a chair and furniture factory at
the state penitentiary, ha
plant for

B offered t}
upan
explration of the contract under whirh
it Is now operating. The econtract will
not expire for about one year At the

gale to the siate tha

présent time Aty men are em vl
in tne factory A law pasgsed by the
last leglslature dors away with

working of the
labor following
presand

Inmates on cantra
the expiration of 1
contract,

Food Commissioner Harman ia
sending out a bulletin (o fce eream
manufscturers, calllng thelr attention
to the lexal requirement that ordi IAry
ice cream st contain not less than
14 par cent of butter fnt, and frult Ira

cream at least 12 per eent. Artificlal
flavors must be labeled on the cons
talners of lee cream whenever they

Arae must algo

used The contpiners
show the net contents This does n 1t
apply to packnges sold by a retuller
The bulletin also directs the notira
of manufacturers to the

SAnitary re
quirements of the law
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