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Power Plant of the Cambridge Electric Light
Company, Cambndge, Mass,

The Cambridge Electric Light Company has
recently completed a distinctly modern electric
lighting and power plant, on Western Ave
nue near the Charles River, in Cambridge,
Mass. The pew plant I8 an alternating<urrent
one with & three-phase G0-cycle supply furnlshed
from direct d vertical 1l con-
densing generating units, of which the wteam
engines are to recelve superheated stemm. In
addition to both maln and auxilinry foed water
heating, economizers have been provided, to
utilize the heat of the fue gases. Among other
notable features of the plant may be ment loned
the lofty character of the bullding, which has
resulted In well lighted and ventilated boller
and engine rooms, an unususbly lght basement
under the engine room, doe o pumerous out-
nide windows in that story and to soveral open
ings In the engine room fAoor, the use of &
traveling crane in the boller room as well as
in the epgine room, and an extensive provision
of special pipe hangers to allow for expansion
changes o practically all classes of piplog,
The old plant. near which the new one his been
built, bad been outgrown by a rupldly in-
creasing business and Is to be entirely dis
mantied.

The power house is & steel frame bullding
with brick walls and a timber roof supported
by steel trusses. The street walla of the build
Ing are bullt with an enclosed air space of §
Inches, and are faced on the outside with a
cut-stone base course and surmounted at the
roof by a heavy balustrade. In main dimen-
slons the bullding Is 108 feot x 1561 feot 4 Inches
and s of the class In which the engine and
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floor; in the engine room, the distance is about
523 feet. Im the case of each room, the roof
has a large monitor, and In the engine room, In
widition, there is & row of windows in the upper
part of the main walls above the maln win-
dows. The interior walls of the boller room
are of red glazed brick for porbaps the first
ten feet, and are painted white above; the un-
der side of the roof ls white, while the roof
trusses are painted green. The floors are all of
cement. The crames are 25tom hand-power
Maris traveling cranes.

The boller room contalns two batieries of
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Each botler contains 192 4inch tubes 18 feet
long, arranged In 16 sections 12 pipes high, and
two 4Zinch steam drums 23 feet 3% inches
long. They were bullt o earry 200 pounids
pressure, and the steam connections are made so
that before entering the steam header all the
stenm from emch boller must pass through a
superheating coll which contains 126 square
feet of heating surface. Orates have been pro-
vided for burning soft coal, and the grate sur-
face in each boller is 67.6 square foot, bearing a
ratio to the total heating surface of each boller,
which 1s 3,964.5 square feet, of 1 to 687. No
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boller rooms are side by side, the longitudinal
partition being composed, similarly to the stroet
walls, of two 12Inch walls with § inches air
space between. The boller and engine rooms
are of the same width, 50 feel, and are 145 foot
§ inches long, but if desired, one end wall may
be torn down and Indefinite extension made
The floor of the engine room is 10 foot § Inches
above the level of the boller room floor, and the
basement floor 4 feot 3 Inches below I, leaving
a clear height in that story of 12 fect § Inches
In the boller room, the lower chord of the roof
trusees is 41 feet 9 inches above the boller room

Babeock & Wilcox water-tube bollers, two boll-
ers In each battery. There is space for a future
installation of two similar batteries in the pres-
ent buflding. Located In the center of the pres
ent boller room are two boller feed pumps, the
auxillary feed-water heater and the economizer,
the latter supported overhead, so that the floor
space underncath could be wutilized for the
pumps and heater. Incldentally the Nue gases
do not have to be carried downward in their

age from the boil to the stack, which
rises outside of the bullding as an entirely In-
dependent structure.
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provislon has yet beem made for mechanically

handling coal, as it Is convenlently brought to
tha boller house by water,

At the center of the boller room the breech
Ing 18 earried upward into the economizer wet:
ting, which is a brick structure of 12-Inch walla,
carried on steel columns from the boller room
floor and haviag brick arch floors and roof fin-
Isbhed with Portland cement plaster. The sel-
ting s constructed to have a central direct
smoke passage to the chimney with two sets
of economizer tubes on each side. Half of the
full boller plant only having been installed, the
sccond set of tubes has not been put in place
and as now bullt, the ccomomizer metting com:
prises one set and the by-pass. The by-pass pas
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sage has an aren of 60 square fect, which is 1 23
limes the area of the present smoke passage.
Thoe cconomizer was built by the Green Fuel
Economizer Company and consists of the wsunl
4inch tubes § feet high, arranged in two groups,
one of 280 tubes and the other of 240 tubes. An
nccompanying drawing indicates the method of
operating the dampers controlling the entrance
io the setting Each of the iwo dampers s
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Lrations by the periodic cut off of steam and to
supply a sudden demand of sleam, acl a8 Separa-
tars. These receivers and cach soction of the
hender are drufned into a 3inch drip main sus-
pended below and run parallel with the header;
from this the water is conducted inte a Holly
recelver and returned, together with other clean
high-prossnce drips, loto the bollers by means
of the Holly aystem. For the supply of the
various pumps. & Sinch main is carried along
the partition wall In the basement of the en-
glne room, this main supplled by a Sioch pipe

“* from cach end of the main header. The high-

pregsure piping throughout is previded with the
Vanstone joints with copper gaskets.
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bluged at the top and is lifted or lowered by
means of & chain at the bottom, the winding
drum opersted In each case by & hand crank
through spur gearing. The dampers st the exit
of the passages are suspended by chaind at
thelr axes, the chalns passing through the top
of the setting and being twisted to turn the
dampers. The ecopomizer extends below the Ly-
pass passage and the cleanout doors are lo-
catidd on the Inner alde of the economizer wall
and under the by pass passage. The chimbey,
which is Jocated n short distance outside the
toller room, is of brick of the double-shell type.
with a constant Inside diametier of O foel and a
height above the grate bars of 2521 feet.

The steam from each boiler Is carried from
the ¢roasconnectiop joining the outlets of the
two superheating coils in each boiler to o 16
inch hesder by means of & horizomtal S-inch
wronght-iron pipe beat borizentally. This pipe
Is conmected into the side of the header, with
a valve at the cressconpection and st the
header. The header, which is of steel and sup-
ported by castdron roller bearlng chalrs Tas-
tened by extenslon pedestals to the top of the
smoke duct, 18 divided into four sections, oor-
responding to the four bollers, by gate walves,
These are readily accessible from the roof of
the smoke passage. The sapply plpes to the
engines already completed rise § inches o size
in & long upward bend to a stemm recelver,
which Is suspended in position by means of a
special bend of gun metal passing through and
anchored in the partltion wall. From the top
of the receiver, the engine supply continues 9
Inches In diameter, with resultant reduction in
velocity, roughly 6000 feel per minute, and
passes through the gun metal bend into the
mgine room where it reaches the high-pressure
engine cylinder by means of long downward
lend. The receivers are 30 Inches In diametor
and § feet high and. besides being a resorvoir
of steam, used Lo lessen the chance of pipe wi-
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lond capacity of 1,000 additional kilowstts.
‘The unita consist of Mcintosh & Seymour ver-
teal erosscompound englnes and General Eloc-
tric three-phase 60-cycle alternators, the alter
nator and a fy-wheel being located between the
two cranks. The governing mechaniem is of
the interin Ay-wheel Lype, under control of &
-horse-power motor, mounted on the wheel
and controlled from the switchboard, for mov-
Ing the &l o the desired p and
thus securing facility in synchronizing. The
smaller enginee have 18 and 38-inch cylinders
and & common stroke of 42 Inches, and the
Inrge engine 31 and éldinch cylinders and 48
inch gtroke. ‘The rotative speed of the smalier
usits s 120 revolutions per minute and that of
the large combipation, 120 revolutions; the al
ternators generste o voltage eof 2,300 volts
Carrent 38 (randmitied, &t this pressure,
throughout Cambridge, being stepped dowa by
trangformers at the polnts of use. The switch-
board, which wes built by the General Electrie
Company, is located against the outside wall of
the engine room, and the conductors pass out
of the buflding through & wirlng tower, which
is & small shaft bullt against a rear corper of

" the bojler room,

Each engine 1a provided with s recelver
for the pnssage of the steam from the
high-pressure 1o the low-pressure cylinder,
and the high-pressure cylloder 8 jacketed
far hlgh-pressure steam and there is a high-
pressure steam coil in the receiver. The con-
densation from each source Is returned to the
bollers by means of the Holly system. The
exhaunt stenm from the low-pressure cylinder
passes first through tho main heator and then
may be conducted to the afmosphers or to the

the b h to the hav-
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Ther: ik at preseat In the sagine room two
Bl kilowatt electric gemernting units, & 1.506.
kllowatt unit approsching completion and spaoe
for snother 1500kilowatl unit, making the oa-
pacity of the initial plant whem entirely In-
stalled, 4,000 kilowalts, with a continuous over-

Ing the usunl back-prossure or reliel valve for
use when the condenser |s in operation. The
honters were made by the Whitcock Coil Pipe
Company, of Hartford; for the smaller engines,
they contain 165 square feet of heating surface,
and for the larger, 334 square feet.
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The condensers are of the Blakeo vertical twin
type of jot condenser, with 12-inch steam eyhin:
ders, 25-lmch ale pump and 18-lnch common
siroke. The reclprocating members Flese jnto
the engine room, and & light well has been
buiit around them, giving coosiderable light 1o
the basement (n that way, in addition to that
ablained from the basemont windows, The
condensers are located oo ithe far elde of the
engine foundations from the boller room and
the main exhaust line I8 carried to the outside
of the wuilding Independently of the exbaust
from the pomps and suxillary machinery. The
exhanst piping throughout js of rast iron.

The condensing water (s drawn from the
Charles River through a tunnel to a well pear
the power house and from there through a 12-
inch Injection pipe. The tunoel is circolar (n
section, 4 feet § inches in diameter, of 12inch
brick walls and about 85 feet long. I inbet
18 protected with & grill of Iinch iren bars,
set vertically. The well is § fect 6 inches in
diameter, bullt with concrote walls 24 inches
thick. and capped with a cast-iron rover; it iz
about 231 feet deep. It 08 fitted with & parti-
tion of wood with a copper-wire sereen in the
bottom, the partition dividing the well into two
compartments, one n which the poresiied water
is taken through the ealarged mouth of the
Injection pipe and the other in which debris
collecting outside the screen can b removed,
The screen consists of W-lnch copper wine, with
%-inch mesh and has a (ree pren of abouwt 14
square feet. The discharge pipe from the con-
depsers, which s 30 inches In dlameter, ends
5 feet beyond the condensing waler Inlake.
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The rondensing water piping throughout s of
east iron, mad in the pewer houwse is carried fo
a cement lined tresch below the basement Aoor,
Besides the condensers and the bailer-feed
pumps, which are supplied from the asxiliary
steam main, there is a stram-driven oxclter
unit in the basement, supplled from the same
source. This consists of & 10xl3inch Arming-
ton & Bims borlzonial engine, ranning at 275
revolutions per miuwte, and a 13hvolt West-
inghouse direct-current dynamo of 25 kilowatts
capacity. Thia ls intended 1o supply the fleld
current for starting the alternators, hut under
normal running conditions the feld excitation
will be obtained from a 3I5-kilowait motor
driven set in the engine room. This comprises
an Induction moetor directly connected Lo & dl-
recteurrent dyname. Space has also been e
sorved for a larger st to care for the entire
plant upon the addition of the fourth wnit. The
three make & very flexible and practically
duplicate rombination for vxcitation,
Fred-water ordinarily ie taken from & rain
water tank of 40060 gallons capacity, and when
necessary, from the city water maine through a
waler-meter. No purification or wuter soften.
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Ing bas been found necessary., There are two
feed-pumps situsted, as stated, underneath the
economizer, one the reserve of the other. These
are of the Blake outside packed plunger type,
designed for high-pressure work, with 63.inch
plungers and duplex compound steam cylinders,
§ and 12 inches in diameter and 12 Inches
stroke. They dellver the water usually through
the main healers ln the maln engine oxhaust
pipes, then through the auxillary heater, for
the utitization of the from the pump
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oil tank to be recirculated. The afr is main-
tained at 50 poupds pressure,

The power plant was designed by Mesary
Bheafl & Jaastuid, of Boston. The general con
tractor for the structure, Incloding the chim-
ney, was Mr. F. . Gilbreth, of that city, and
the rcoutractor for the piplng wss the Wal
worth Manufacturing Company. It will be In-
teresting to note that in the construction of i
foundations Tor the bullding and machinery,

and suxillary apparstus, then through the
eceonomizer and into the bollers. Any one of
the henters may be by-passed, as may also the
economizer. The feedpumps are governed an
tomatieally by means of a Locke governor, The
by-pass around the economiper is extended inte
an independent boller fesd maln, while thae
from the sropomizer makes & second fesd main.
The method of taking conpections from hoth
mains, which, it may be painted out, ean be
connected logether, I8 shown in an scoompany-
ing drawing of the feed piplog systems. The
auxiliary beater is of the closid type. of the
pame make as the main heaters, and contains
G square fest of heating surface.

An extensive olling systeta has been installed
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for the generating machinery. It includes a
duplicate installation of fOiters and oll tanks
under & compressed alr system of cireulation.
The equipment iz located In the basement
against the engine foundations and facing the
basement windows. The oll tanks rest on brick
piers om the basement floor and are § feot in
dinmeter and 3 feet high with dished heads,
the heads turned in the same direction. The
filters, which are of the Cross make, are 35
Inches In diameter. § feet 4 inches high, sup
poried immedialely above the level of the top
of the oll tanks. The compressed alr tn (e
nighed by & Lhorsopower motordriven Ingor
rol -8 Drill & Rir  compressor,
and & compressed air tank 3 feet in diameter
and & feet § inches long is provided, suspended
from the hasement rceiling. A Linch pipe lewds
from the &ir tank t6 the tojis of the two oll
tanks, with valves so that elther tank can o
Pt into wee, and there is a branch o thin pips
for Alling with fresh oil. The oll is forced
from the bottom of each tank through 1dnch
piping to the libricatlag system. On |t& re-
tarn it is delivered by Zinch pipiog inte the
fiiters and thepcr by a %-inch pipe into either

the gravity concrete mixer made Ly
the Contractors” Plant Company was used, com-
bined with the concrete set-up invented by Mr.
Gilbreth, which (3 moved away from the missd
concrete lostead of removing the concrete (rom
the concrete miver. Mr. D. E Badir, chief
engineer of the planl, supervised the constiuc
tiom, while the electrical end was looked after
by the chief elecirician, Mr. W. R. Eaton.

The Hydraulic Power Plant of the Riverside
Power Company.

The city of Riverside, Riverside County, Cal,
awns an eleciric gencrating system driven by
sieam, using erude ofl as a fuel. in addition
tn the steam plant the ity buys eleetricity from
seversl different sources and sells electricity
for lighting and power, The conditlons of irri-
gation arcund and in Riverside are such that
the plants pumping water for irrigation, either
from weils or from the various canals, are
cotslderable consumers of power, and the ma-
Jority of these pumping plants may be 8o oper
wied as o wiilize the surplas electric power
without materially interfering with the light
Ing load. Bome of the choltest orchard land
is above all existing or projected canals, and
the city has been making a determined effort
to increase Its sales of electrie power to e
irelgators of such land, and, In fact has some
what overseld the supply.

The Riverside Power Company ls one of sev-
wral companies that were gotten up 1o sell elec
tricity to the city st wholesale, The Riverside
Power Company utilizes the water supply of
the Santa Ana River by passing it through s
capal which beads three miles below the city
und extends six miles along the bank to a
power station, where two J60-kilowatt General
Electric generators are to be drivem by tor
bines. The design of the system, as worked
out In & report of Samuel Storrow, consulting
civll engineer, of Los Angeles, Cal. included a
colicrete-lined eanal having a capacity of 120
eubic feot per second and leading to & reser
voir capable of storing 12 hours’ flow. The
original scheme provided for a power plast so
designed thal the day load on the electric equip
meat could be taken care of by one generating
unit, and the night load by two units, the in-
tention being to allow the reservolr to 61 up
during the day by the excess of the capacity of
the canal over the demands of the wheels, and
then to aliow he reservolr to emply (hrough
ihe power house during the peak of the lghting,
thua giving a Auctuating delivery to correspond
with the Auctuating demand upon the system.

The intake of the canal is placed nt the
“Narrows” of the Santa Ana River, where lis
channel is crossed by a granite dike and the
whie valley contracted as the river enters the
canyon. This Is a particularly strong and sat
ixfactory gite for a diversion weir, and has but
ano objection-—that the river carries an extrs
ordinarily large amount of sand, which is con
staptly moving down stream at all stages of
the river and more especiaily at times of flood,
This difficuity was obvialed by building sand
bhoxes, of “blowaffs” in the bottom of the
canal &t a polnt about 1000 feet below the
entry, where the canal esters the flume and



