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By D. L. BARBOUR
Turbine Engineering Deparlment
EHiott Company, Jeannette, Pa.

HE interrelation of industry
is well illustrated in the case
-of the Philip Carey Manu-
facturing Company’s plant at Ply-
mouth Meeting, Pa. This plant
makes pipe covering materials
mainly for use in power plants.
In turn, they require a consider-
able amount of power in their
manufacturing processes and have
recently installed a modern boiler
plant and turbine-generator unit.
Naturally, not many heat units
are wasted in this plant due to any
lack of proper heat insulation.
The utilization and production
of power in the several Carey

plants is unique and interesting.-

Their Canadian asbestos mining
properties, which are among the
world’s largest producers of as-
bestos, are probably the only ones
completely electrified. Not only is
the mill itself operated by electric
power, but all quarrying and min-
ing is carried on by electric shovels
and the ore is bauled by electric
locomotives. The main plant of
the Philip Carey Manufacturing
Company is located at Lockland,

>

Esterior of the new boiler house of the Philip Carey MJs. Co., Plymsuth Meeling, Pa.

THE PHILIP CAREY MANUFACTURING COM-
PANY, PLYMOUTH MEETING, PA., REQUIRES
UP-TO-DATE BOILER AND POWER PLANT

ing, and asbestos products of all
kinds, all of which have a wide
use in the building industry. This
plant has the most unique power N\
-plant ever installed by industry.

Cincinnati, Ohio. Here they pro-
duce residential and commercial
roofing materials, waterproofing
felts and ‘pitches, heat insulating
products, asphalt industrial floor-

(3]
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It has a steam boiler plant capable
of operating at 1840 lbs. steam
pressure and reciprocating engines
operating at 1400 lbs. stcam pres-
sure, .

While the Plymouth Meeting
plant produces magnesia powders
in the form of carbonates and ox-
ides, both technical and pharma-
ceutical, the greatest part of its
output consists of heat insulating
materials—asbestos products for
temperatures up to 300°F.; 859,
magnesia products for tempera-
tures up to 550°F.; Hi-Temp No.
12 products for temperatures up

The raw material from which
this line of heat insulating ma-
terials is made is mostly dolomite
rock, which-is obtained from the
company's quarries adjacent to
the manufacturing plant. The rock
is first hand-broken to uniform
size. It then goes to kilns, where
it is burned with coke, 'in which
process it gives off large quantities

of carbon dioxide gas which, in
turn, is used in‘one of the next
steps of the process for the precipi-
tation and separation of the mag-
nesia in the form of magnesium
carbonate which constitutes 50 per
cent of the raineral content of the
rock. :
All plant operation at Plymouth
Meeting is under rigid chemical

(41

Inferior view in the boiler house, showing
coal pulverizers and burners.

Left—An Elliolt 110-hp. lurbine drives one
of the two boiler feed pumps. This turbine
has a special excess pressure governor which

regulales speed according lo boiler require-
ments.

control, with the result that the
quality of the product is uniform-
ly maintained at the highest stand-

- ard, and the company takes pride

in thestrength and insulating qual-
ities of the finished products which
go back to the high quality of fibre
and method of manufacturing.

In the operation of the plant,
considerable electric power and
steam are required. The power
load consists mainly of some 280
induction motors scattered
throughout the plant. Fifty-six of
these motors are used in driving
drying-room fans, and there are
various pumps, conveyors, blow-
ers, mixers and power-house aux-
iliaries which require motors vary-
ing in size from fractional horse-
power up to 100 hp. The connect-
ed load is 1000 kw., and peak loa(F
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of 950 kw. have been recorded.
Plant power factor averages §8
per cent. ,

In manufacturing processes re-
quiring considerable amounts of
electrical power as well as process
steam, it is frequently determined
by means of an engineering anal-
ysis of operating costs, that very
substantial savings can be made
by installing a modern high-pres-
sure boiler plant and turbine-gen-
erator units of the bleeder: type.
Naturally, the characteristics of
the various necessary elements of
the installation must be very care-
fully chosen, after considering al-
ternate possible solutions of the
problem, to fit the power and proe-
ess steam requirements of the man-
ufacturing plant.

Jn 1928, the Philip Carey Man-
ufacturing Company commis-
sioned W. E. S. Dyer, Consulting
and Designing Engineer, Phila-
delphia, to make an engineering
survey of the plant at Plymouth
Meeting. Previous to this investi-
gotion, steam had been generated

at 150 lbs. gauge pressure in seven
obsolescent boilers for driving nu-
merous CO; compressors, pumps
and other equipment, the balance
of the low-pressure steam required
for process being obtained by
means of reducing valves direct
from the boilers. Electric power
was purchased.

As a result of this survey, Mr.
Dyer recommended the installa-
tion of a complete new high-pres-
sure boiler plant, generating steam
at 350 lbs. gauge, with a small
amount of superheat, and a 1000-
kw. non-condensing bleeder type
turbine - generator unit, designed
for 325 Ihs. initial pressure, bleed-
ing steam at 145 lbs. and exhaust-
ing at 5 1bs. gauge. The new equip-
ment went into regular operation
early in 1929.

The new boiler plant is located
about 150 feet from the power
house, and is-thoroughly up-to-
date in design and equipment.

Screened bituminous coal is -

dumped from the cars to a con-
veyor leading to a covered storage

sl

s ——————

The Elliolt 1000-kw. bleeder turbine-gencerator unit has been running 25 hours a duy for more than lwo years.

yard equipped with a drag line,
and passes through a hopper to
the crusher and thence by con-
veyor to the 550 - ton capacity
bunker at the top of the boiler
house, where it is distributed by
a weigh larry. From the bunker,
the coal flows to three motor-driv-
en pulverizers on the operating
floor. There are two 1000 b.h.p.
steam generating units, only one

'of which is required for the maxi-

mum steam load. The boilers are
equipped with air preheaters, in-
tegral -economizers, water-cooled
furnaces, steel-clad insulated set-
tings, 'soot blowers, motor-driven
forced and induced draft fans, au-
tomatic draft control and feed
water regulators. There are two
boiler feed pumps, one of which
is motor-driven and is ordinarily
used, while the other, driven by
an Elliott 110-hp. turbine, is held
in reserve.

About 55 per cent make-up feed
water is required, since a consider-
able part of the process steam is
not available as condensate. The

CRIMDEBN00000302
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raw water comes from springs lo-

_cated in a disused quarry, and is

very hard. For this reason a-rather
elaborate hot process feed water
treatment was installed. A con-
tinuous blow-down system is em-
ployed in connection with a heat
exchanger, which raises the raw
water temperature 10 about 80°F.
Thence it passes to an open heat-
er, where the temperature is raised
to about 220°F. by the return con-

_densatefrom thedryers, and drains

by gravity to the sedimentation
tank and then to the hot well.

- From there it is pumped through

the filter tanks to the deaerator

in the boiler room, and thence

through the feed pump to the boil-
ers, still at about 220°F. An over-
head storage tank floats on the
line. »

The piping between the boiler
house and the power house is car-
ried on overhead supports, and is

- provided with adequate heat in-

sulation and expansion bends.
The power house contains the
generator umits, CO, compressors
and an air compressor. The gen-
erating units are all alternating
current, 3 phase, 60 cycles, 480
volts. A 400-kw. geared non-con-

. denging turbo-alternator was pur-

chased for ‘additional emergency
capacity, but it is practically never
operated.

“The Elliott 1000-kw. turbine-

e [N

All waler used in the plant passex Uirough
this Twin Strainer, localed in a shed ouﬂn
’ the quarry.

General view in the compressor room.

generator unit, with direct - con-

nected exciter, takes steam from.

the high-pressure header at 325
Ibs. gauge, and exhausts to the
process steam line at 5 lbs. gauge.
It is designed for mautomatic ex-

_traction, at 145 lbs. gauge, con-
stant bleeder pressure, of a maxi-

mum of 70,000 lbs. per hour at
full load. In order to obtain close
speed regulation with fluctuating
bled steam demand, and salso to
make it entirely suitable for fu-
ture operation in parallel with oth-
er units, jt is provided with a speed
compensated valve gear, in which
the bleeder pressure regulator is
interconnected with the comstant
speed governor. Provision is also
made against “‘over bleeding”, to

i . prevent the unit from losing its

electrical load in case of a bled
steam demand beyond the capaci-
ty of the unit. This unit has been
in service 24 hours a day for over
two years, and is shut down only
for a few hours once each month
for cleaning oil and water strain-
ers, testing the emergency gover-
nor, and roatine inspection. In ad-
dition, it is given a complete in-
ternal inspection once each- year.
The lubricating oil is changed com-

(6]

pletelyeverysix months, and about
2 gallons make-up are added each
week.

Seven recriprocating gas com-
pressors and an air compressor in
the power house, and also hoisting’
engines and various steam pumps
in the manufacturing plant aré
operated on 145-lb. steam bled
from the Elliott turbine. A reduc-
ing valve is provided for emer-
gency use between the 325-1b. and
145-1b. headers. The main turbine
as well as the compressors, stand-
by generating units and steam
pumps, exhauost at 5 Ibs. gauge to
the process line supplying the dry-
ers and other manufacturing equip:
ment. Under normal ‘production
conditions, the heat balance of the
entire plant is excellent.

The decision to put in this new
power plant equipnient of course
rested on the definite prediction
that the savings realizedf would
retire the whole investment in a
favorably short period of years.
The results of the first two years
of regular operation of thé¢ new
boiler plant and Elliott turbine-
generator indicate that the pre-
dicted rate of investment retire-
ment is being secured.
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Baumes-McDevitt Company

for a Medical Sco[

Exlerior of Euclid Avenue Power and Service Station of Washinglon Universily School of Medicine, St. Louis, Mo. In the rear, the
thirteen-slory McMillan Hospiltal, one of a numbér of hespital buildings covering approximalely eight blocks, served by the the Stution.

OUNDED about seventy-five
F years ago, the Washington

University School of Medi-
cine has grown to be one of the
largest and best known institu-
tions of its kind in this country.
In addition to the School of Medi-
cine, there are various hospital
units, including a School for Nurs-
es and the Shriners' Hospital for
Crippled Children, in this group.
The institution is ideally located
where South Kingshighway and
Euclid Avenue meet, directly
across the boulevard from Forest
Park.

Long ago the trustees recog-
nized the importance of a reliable
independent source of electrical
energy and steam for heating. Con-
sequently, there has been a steady
increase of these facilities to keep

.

THE EUCLID AVENUE POWER 'AND SERVICE
STATION OF THE WASHINGTON UNIVERSITY
SCHOOL OF MEDICINE, SAINT LOUIS, MISSOURI

By C. L. DRAPER, District Manager,
Elliott Company, St. Louis, Mo.

up with the natural growth of the
institutions. In 1930, with the ad-
dition of several new buildings and
the demand for additional equip-

ment for research work, it was"'

decided to rebuild the power and
service station and install new and
up - to - date machinery, replac-
ing the old equipment which had
served since about 1912.

Baumes - McDevitt Company,
Consulting Engineers, of Saint
Louis, were retained to make a
study of the situation and report

(71

on the best procedure. After mak-
ing their recommendations, this
firm was employed to draw up de-
signs, write specifications, and su-
pervise the installation of the new
apparatus.

‘The principal additions includ-
ed: four 550-hp. multi-drum boi)-
ers, with chain-gratestokers, forced
draft fans, coal and ash handling
equipment, boiler feed pumps and
all auxiliary equipment; a 1250-
kw. non - condensing turbo - alter-
nator; switchboard; three 80,000-

CRIMDEBNO00000304
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gallon zeolite water softeners and
other miscellaneous apparatus for
domestic hot water service; two
50-ton and one 40-ton motor-driv-
en ammonia compressors and con-
densers, brine coolers and pumps;
one 260,000 Ibs. per_hour Elliotz
deaeraung feed _water heater

It was necessary, under the di-
rection of the Engineers, to re-
move three old boilers and re-lo-
cate two existing 600-kw. non-con-
densing turbo - alternators. This
was accomplished without inter-
rupting the service at any time.

Steam is generated at 250 lbs.
gauge pressure for operation of the
main generating units and high-
pressure steam auxiliaries which
exhaust against a back pressure of
1.5 lbs. gauge. Exhaust steam has
many uses, as it is used for heating
the buildings, for beating domestic
hot water and water for the laun-
dries. High-pressure steam is used
for cooking, sterilizing and mak-
ing up any deficiency in the low-
pressure system. All hot water for
the laundries, of which there are
several, is softened and heated in
the main service station in order
to utilize the exhaust from the
main generating units to the full-
est advantage. The heat balance,

"as estimated before the plant was

built, has been very effectively
maintained, especially during the
nou-heating season.

Condensate returns provide ap-
proximately 85 per cent of the
water going to the boiler feed wa-
ter heater. Condensate from the
heating systems and hot water
generators is returned to a large
sump in the plant, and from this
point is pumped to a surge tank
located about 15 feet above the
Elliott deaerating feed water heat-
er. The surge tank is provided with
a metered make - up connection
from the zeolite softeners. The wa-
ter from the surge tank flows by
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This Elliolt 260,000 Ibs. per hour veriical deacraling healer gives mosl ¢
heating, and guamnlees the Euclid An:tndlfw Station agains! corrosion tro

gravity into the heater under the
control of the regular float-oper-
ated heater inlet valve,

All water is metered between
heater and boiler feed pumps, and
each boiler has a steam flow me-
ter. All distribution steam lines

18]

efficient feed waler
es due lo oxygen
other gases.

are completely equipped to meas-
ure steam supplied to station aux-
iliaries, to the main generating
units, make-up steam to heating
system and steam distribution to
various buildings and laundries.
Production records are obtained

g o —— -
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Firing aisle in lht boiler room.

daily from meters, which record
the service supplied each building,

Savl)zqs

HE leading article in the

I June, 1932 POWERFAX
told the story back of the
power and heat supply of an un-
named industrial plant. In analyz-
ing the cost of a new plant and
balancing this cost against sav-
ings, the statement was made that
the existing steam plant was in-
adequate and that $80,000 would
have been required for steam plant
changesand additionsinany event.
Then it was stated that the addi-

in order that each institution.can
be charged with its proportional

share of the plant operating costs.
-Complete daily records are kept
and an apalysis made each month
on operation and costs.

Requirements of this station are:
steam—approximately 120,000
1bs. per hour: electrical energy—
about 1250 kw., and the equiva-
lent of 100 tons refrigeration to
serve the cold storage space
throughout the various buildings
(at present a little more than 25,-
000 cubic feet), as well as cold
drinking water service for the en-
tire group. The present peak re-
quirement for domestic hot water
service amounts to about 25,000
gallons per hour.

We are indebted to the Baumes-
McDevitt Company for the infor-
mation here given and for the
photographs reproduced.

It might further be stated that
in addition to the Euclid Avenue

. plant, described above, the Wash-
ington University also operates a

Campus plant, located several
miles away, where an Elliott 300-
kw. turbine-generator has been in
service for a number of years.

R —

were 51%: instead of 29%

tional investment to install a more
economical plant was $140,000.
It should have been pointed out
that this $140,000 was the total
new investment to cover both
steam and power generation
equipment. This would mean,
therefore, that the difference be-
tween $140,000 and $80,000, or
$60,000, would be the actual in-
vestment chargeable against pow-
er generation.

Therefore, on an estimated sav-

{91]

ing of $30,665, the saving to be
expected was 51.2%, rather than
229, as stated in the article. After
the first year’s operation, as stated
at the end of the article, the actuoal
savings were $31,200, or a little
better than anticipated, and if nor-
mal plant operation had been pos-
sible, the saving would surely have
been $40,000, or a saving of 66% 0n
the capital investment of $60,000,
which shows the profitable nature
of the revamped power plant.

CRIMDEBNO00000306
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POWERFAX

A magazine of information for engineers and opéml.ors of.steam and electric power
plants, devoted mostly to the field covered by power equipment as manufactured by
Elliott Company and its associates, The Lagonda Manufacturing Company, and

Liberty Manufacturing Company.

FRONT COVER

OuRr PHOTOGRAPHER gives us this
time a pleasing composition of a
big power plant looming up across
the water. If there is anything
that seems appropriately to set
off the awe-inspiring lines of a
typical modern central station, it
is the view with a foreground of
water. A strategic location from
the standpoint of economics, wa-
terside also seems appropriate to
the casual eye. )

PERSONNEL CHANGES

Mgr. H. D. Stoner, who for many
years has been manager of the
Marine Department of Elliott
Company and located in New
York, has now assumed- also the
management of the New York Dis-
trict Sales Territory. Mr. Storer’s
office location remains at 2905
Transportation Building, 225
Broadway.

At the Ridgway Works, the [ol-
lowing personnel changes have
been announced. Mr. M. E.
Thompson, consulting engineer,
Mr. A. B. Owen, engineer, and
Mr. W. H. Johns, shop superin-
tendent have been retired [rom
active service. 'Mr. R. C. Kase,
formerly manager of the Service
Department becomes shop super-
intendent and Mr. H. A. Erb, for-

merly of the Blower Department -

assumes the duties of Service De-
partment manager.

) BRAIN TEASERS

NaturaLLy, we-had worked out
the little problem presented in the
Summer issue of Powerrax be-
fore publishing it, but Mr. R. C.
Cox, 9821 South Leavitt Street,
Chicago, Illinois, worked up and
sent in the solution of this prob-
lem in a most compact form. It is
50 neatly done that we give it be-
low. You remember the problem.
A courier started from the rear of
a 20:mile infantry column, deliv-
ered a message to the head, re-
turned to therear.When hereached
the rear, it was at the point occu-
pied by the head of the column
when he started his trip. The ques-
tion was how far did the courier
travel. Here’s Mr. Cox’s solution:
“By the time the courier reaches the
head of the column, it bas woved up
soms distance, x. The courier has now
traveled 20 4 x miles. He returns, re-
tracing the distaiice x to the point
where the heud of the file formerly was.

He has now cov 20. 4 2x miles in
the same time that the infantry has
covered 20 mﬂa or a ratio —+——
“While returning over the dlstunce
x, the column bus moved up 20 — x
miles, or a rnuo . Thess two ra-
tios are nwesmnly equal 8o the equa-
. e + 22
tionis =5c— = m_ * Solving, x =
13.14;and 20 + 2x = 48.28, the distance
in miles which the courier traveled.”

Here's an intriguing little prob-
lem which is not so tough if you
go at it right:
thABngure 2 tm:'f; "?.:fg“'&’ 5“2‘;’.“
e rom Lthe to the n-
the number. The number is
numéer

twice as great us the original
What was the original num-

(10]

After you have worked this out,
try the same thing with the num-
ber ending in something else, say,
the figure 9. You will discover
something.

IN THIS 1SSUE

Two DraeraTon installations are
mentioned. The one at Washing-
ton University is a power plant
deaerating heater. It serves as an
ellicient feed water heater and also
prevents corrosion in the boilers.
The unit at Indiana University
Hospitals is a domestic hot water
deaerator, and it solves the corro-
sion problem in a hot water piping
system. The two deaerators are
considerably different, "being de-
signed for different types of serv-
1ce.

ON THE TEST BLOCK

Two ELviorr engine-generator
units. Every such unit is complete-
ly erected and fully tested in the
shop. Often these tests are run for
several days under full and over-
load conditions, which are often
more severe than any that will
ever be encountered when the unit
is in actual service.

CRIMDEBN00000307
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A view of the individual

and 87 rolls comprise this installation.

roll drives on runoul (ables, laken from lhe finishing stand. 87 molors

@owerinq ﬂobrs on 3fof an'p Mill

INDIVIDUAL ELECTRIC DRIVE AFFORDS RELIA-.
BILITY AND FLEXIBILITY FOR RUNOUT TABLES'

By V. M. BEELER, Sales Engineer,
Elliott Company, Cleveland, Ohio

N the steel industry the mod-
ern hot strip mill has imposed
upon it a demand for a con-

. siderable variety of sheet. In a

167 mill for instance, thickness
specification in different runs may
range from .050° to .250"—with
length and width of strip likewise
varying between wide limits de-
pending upon the exact require-
ments of the individual order. In
a continuous mill of this sort, op-
erating at a selection of relatively
high speeds, electric drives having
congiderable flexibility are most
essential. Frequeat stopping and

starting, with minimum time loss,

and close speed regulation are fun-

damental for economical produc-
tion. )

From the drive standpoint a
typical 16” hot strip mill may be
considered in three sections.

(1) The Main Rolls—In these
rolls or stands, of which there may
be eight to ten in succession, the
steel is shaped from the billet to
the strip of a specified gauge thick-
ness and width. The speed of these
rolls differs one from the other,
the rolls running faster as the strip
gets thinner. The main roll driv-

(11}

ing motors range in horsepower
from approximately 1500 to 5000
each and may be direct-current
adjustable speed or alternating
current with adjustable frequency
through modified secondary con-
trol to get speed change. All rolls
in this set have a speed range of
approximately 1.75:1, the last roll
running fastest at a speed range
generally of 150 to 250 r.p.m. with
a lineal speed of the strip from
635 to 1060 feet per minute. The
strip upon leaving the last finish-
ing roll is traveling just about ten -
times as fast as it was when it
entered the first roughing roll as
a billet. Close speed regulation be-
tween the successive rolls is es-
sential to maiutain the proper ten-
sion ou the strip when passing
from one roll to the other.

(2) Runou! Tables—These tables

CRIMDEBN00000308



_Yr————————

T T I ST e T v BTt S e

’

FAaLL.POWERFAX .

1

9 3 g

comprise a series of propelling rolls,
either group or individually driv-
en, which carry the finished hot
strip away from the last finishing
roll to the shears and coiling ma-
chine. Speed control here must be
independent of the main roll mo-

tors and also permit of fine ad-
justment to keep the strip under
slight tension to prevent buck-
ling. Frequent as well as quick
starting and stopping are neces-
sary in this drive as the runout
tables control the strip to the
shears for cufting into a variety
of specified lengths. Drives for the
runout tables have been “group”
by adjustable speed geared direct-
current, motors or by individual
drive from geared alternating-cur-
rent motors. Some a.c. individual
drives are “direct” driven by slow-
speed squirrel cage motors in which
case the motor is ‘‘inverted”’,
mounted inside the roll; the sta-

tionary element carrying the wind-
ing is pressed onto the roll shaft
which is stationary. In the case of
a.c. drives, the speed selection is

- generally obtained by adjustable

frequency from an inverted motor-
generator set.

(3) Shears and Coiling Machine
—From the runout tables the strip
passes through the shears for cut-
ting into specified lengths and then
to the coiling machine where it is
coiled for shipment. Motor drive
and control are individual for these
two machines, the coiler being ad-
justable speed so as to keep pace
in coiling the strip as fast as it is
fed off the runout tables.

From the above it is apparent
that for continuous production the
various sections of the mill must
be properly correlated, with a wide
range of speed adjustment, and
drives selected which will cause a
minimum of shutdowns from elec-

trical and mechanical troubles in

-any section. The drives for the

runout tables have been given spe-
cial attention by stee! mill engi-
neers in recent years as it was felt
that flexibility and reliability could
both be improved for that par-
ticular part of the mill.

At Warren, Ohio, The Republic
Steel Corporation has, in addition
to other mills, a 16” hot strip mill

" in which the runout table drives

have recently beeir improved. It
is desired to describe the electrical
part of this runout drive briefly,
not because-it represents anything
especially new in application prin-
ciple, but because it illustrates the
fact that cooperation and under-
standing between steel mill en-
gineers and electrical design en-
gineers is producing many success-
ful major steel mill drives with
greatly improved flexbility and
lowered maintenance and produc-

Elioit 500-kv.-a., l80-to96(ur.m tnverted

mill at The Republic Si

Corpomtwn plant ot Warreu. Oluo

(12]

p? power o 87 induction molors for runoul table on hol slrip
du'ed-curnnlcndo!lhe unil is @ compensaled molor.
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tion costs. On the runout tables
at Warren, Republic engineers -

have taken a unigue advantage of
the desirable characteristics of
both alternating and direct cur-
rent and have harnessed these two
different types of power to the one
drive with excellent results.
Previous to the recent change

the rolls on the runout tables were -

arranged inthreesuccessivegroups,
each group driven by a geared 40-
hp. adjustable speed d.c. motor
with a gear at each roll. This
method had some disadvantages
as follows:

1—Large number of gears
made excessive noise with high
lubricantandmaintenancecosts.

2—Motor or gear trouble at
any roll necessitated a shutdown
of the entire group, causing de-
layed production.

3—Large number of gears did
not conform to latest safety regu-
lations.

It was felt the above disadvan-

‘tages could be eliminated and im-

provement in flexbility of both
drive and control could be ob-
tained by individually motorizing
each roll with a geared squirrel
cage a.c. motor of special design,
speed control to be obtained by
adjustable frequency from an in-
verted motor-generator set. With
this done the present drive now
consists of:

Individual 4. C. Motor Drwe
for Each Roll

Each of the 87 rolls of the run-
out table is individually driven
by a nominally rated geared 3-hp.,
3-phase enclosed squirrel cage mo-
tor 570/1140 r.p.m., 147/293 volts,
40/80 cycles. The 87 motors are
arranged in three groups, each

* group subject to starting and stop-

ping independently of .the other
two groups. Further fexibility is
obtained by providing three mo-

tor circuits in each group and then
equipping each individual motor
with a thermally protected line
switch. From the flexibility stand-
point this means:

1—If trouble develops in any

Stator of the Ellioll compensaled direct-

currend drwmg moloro!l.hz inverled molor-

generalor sel. Laminated sheel steel yoke

and the distribution o ru{ the :lmp copper
compensaling wil

motor circuit only one-third of the
motors in that group are down,
and the mill continues to run. The

_remaining eight circuits and driv-
- ing motors are unaffected.

2—1If trouble develops with an
individual roll or motor that one
member may be isolated by its
line switch and the lmll contmues
to run.

3—Each group of motors and
rolls is under separate control of
the operators and can be handled
independently of the other two
groups.

4—All motors in all groups op-
erate at the same constant speed
as determined by the frequency
setting of the a.c. generator which
powers the drive. .

5—The squirrel cage motors are
subject to full voltage for quick
starting of the rolls and to reverse

(13}

plugging for quick stop at all speeds
and frequencies. This has meant
increase in mill output and a de-
pendable drive due to the high re-
liability factor of the squirrel cage
motor,

Control

The control is essentially full
magnetic with remote manual
master switches located ix the pul-
- pit and at the tables in the mill
room. Thesix-panel switchboard
in the generator room provides
d.c. motor and a.c. generator .
panels with three motor distri-
bution panels. The pulpitopera-
tor, through a remote-control-
led motor-operated motor field
rheostat, sets the frequency of
the d.c.-a.c. motor-generator
set powering the runout table
roll motors, to give the desired
lineal feet per minute of the run-
out which he reads on a tachom-
eter. The shear operators,
through line start and reverse plug
stop, control the feed of the strip
from the last two tables or hot-
bed, to the shears for cutting into
proper lengths and then to the
coiling machine. The speed of the
rolls on all three runout tables is,

owever, set by the palpit oper-
ator.

Motor-Generator Set — Power-

.ing A.C. Runout Table Motors

The d.c.-a.c. motor-generator
furnishing power to the 87 three-
hp. motors on the runout table
rolls must have some unusual char-

acteristics to meet the service con-

ditions imposed upon it. Two-
thirds of these 87 motors driving
the hot-bed rolls may be line-
started or plug-stopped at frequent
intervals independently of line
starting of the remaining one-
third of the motors on the runout
tables, from the finishing stand.

. This-operating cycle imposes se-
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vere cumulative current peaks
on the a.c. generator, at frequent
intervals. Under these extreme
load conditions the d.c. motor driv-

ing the motlor-generator set must
hold constant speed to maintain”

the frequency setting and the a.c.
generator must hold up in voltage
to produce the torque necessary
for quick stopping and starting of
the strip op the tables.

The Elliott 500-kv.-a. d.c.-a.c.
motor - generator set, lustrated
here, was selected for this service
since it embodied inherent elec-
trical design features which made
it most adaptable to the fluctuat-
ing load conditions.

The d.c. driving motor is fully
compensated with the compensat-
ing winding of insulated strap cop-
per completely distributed around
the entire magnetic area of the
armature in close proximity to the
armature conductors. This pre-
vents field distortion even at ex-
treme peak loads and affords
sparkless commutation and close
speed regulation, both important
features in an adjustable-speed
d.c.motor for thisservice. Another
unusual characteristic of this El-
liott motor is the use of laminated

sheet steel in both the pole and
yoke structure. This forms a quick-
response magnetic circuit so that
any chauge in motor field current
imposed by the operator in the
mill room pulpit, is followed in-
stantly by the proper motor speed
to give the frequency, and hence
the speed setting of the runout
table induction motors to corre-
spond to the desired lineal feet
per minute of the strip from the
mill. It is important that very
little time lag occur between the
setting of the master switch in the
pulpit and the actual speed re-
sponse on the runout table.

The 3-phase adjustable fre-
quency 500-kv.-a. aiternator of the
motor-generator set encounters
some extreme peaks due to the
plugging snd line starting of the
87 three-hp. squirrel cage motors
on the tables. Since these peaks
follow at frequent intervals, the
alternator must have aliberal ther-
mal capacity. For quick starting
and stopping of the motors, the
voltage should hold up fairly close
to normal under the low power
factor peaks. Thisalternator is pro-
vided with a special field strength-
ening winding, auxiliary to the

Continuous gt'lfert'nq 0/ Brine

the refining of sait, every
Fprecaut.ion must be taken to
produce a product of abso-
lute purity. Elaborate methods of
filtering arethereforerequired. The
photograph reproduced at the
right shows an Elliott twin filter
in the plant of the Worcester Salt
Company, Silver Springs, New
York. It is used as a final element
in a carefully selected series or

T m———ta b v e

steps of filtering. The twin con-
struction of this filter allows con-
tinuous service, as one side is al-
ways in use while the other side is
available for changing the filter
cloth. Such careful filtering is one
of the many means taken to insure

100 per cent purity of thesait, bear- J

ing out the stogan of the Worcester
Salt Company, It takes the best
to make the best"”.

C[14]

conventional field winding, so that
field strengthening is automatic
and proportional to the load. The
proper a.c. voltage is thus avail-
able for guick starting and plug
stopping of the squirrel cage mo-
tors under normal operation of the
mill. Field forcing by means of field
forcing relays may be cut in to
function automatically toassist the
special field strengthening winding
and maintain the speed of start-
ing and stopping at high operating
speeds and forced mill output.

. The motor-generator set is es-
pecially rugged mechanically and
is enclosed to draw washed air
from the ducts below and exhaust
out the top half of both the motor
and alternator. The laminated field
yokes in both motor and alterna-
tor provide ventilating channels for
air passage which gives low oper-
ating temperatures.

The operation of this entire mill
has more than met the expectation
of its designers. The flexibility of
the electric drive utilizes the mill
most advantageously for economy
in production and uniformity of
product regardless of the output
demands and regardless of the va-
riety of strip to be handled.
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. STRAINERS in the world’s |argést station

e va-

A solid rank of these trouble-savers demonstrates forcibly
the confidence with which they were selected for the Hudson
Avenue Station. In this famous plaant, as in hundreds of others,
large and small, Twin Strainers are giving absolutely non-
stop service, providing complete protection,

When a Twin Strainer_basket becomes fouled, a few turns
of a handwheel diverts the flow through the alternate basket.
Then, when convenient, a few minutes suffice to remove the

. g cover, lift out the fouled basket, dump it and replace. Mean-
'Eu while the alternate basket is in service and there is no interrup-
| e tion to the flow. .

‘Twin Strainers can be installed anywhere in the line, in
ELLlOTT COMPANY almost any position. They are invaluable for water, oil—lubri- .

PITTSBURGH, PA. cating or fuel, or any liquid sufficiently fluid to pass the basket
) Accessories Department mesh. They are made in all types and sizes.
Jeannerte, Pa. - We also make Single Strainers, for use where constant
District Offices in Principal Cities flow is not essential. Write for the. bulletin.
(15])
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Deaerating heaters not only pay for themselves in
preventing corrosion in boilers, economizers and
piping, but they also give the most efficient possible
feed water heating. Elliott deaerating heaters heat
up to steam temperature and deaérate down to
zero oxygen. They are made in all sizes, and de-

! signs are so flexible that they may be adapt-

ed for any condition.

A turbine-generator can pay for it- —
self in many an industrial plantina

short while—sometimes by superseding
older equipment with modern, more ef-
ficient units, sometimes by making pow-
er from steam before it is used in process
or heating, sometimes by’ using high-
pressure steam from new boilers and ex-
hausting at fairly high back-pressure to
an old system. In any case, the reliability
of Elliott turbines is an extra economy.

IG SAVINGS

in putting the RIGHT POWER PLAN

An engine-generator unit can

be furnished to suit your heat..
balance and your requirements for
exhaust steam. Elliott builds all
types of steam engines—single-
valve, four-valve and unaflow.
Steam consumption and first cost
among these three types give a
range of choice. Elliott gives unbi-
ased recommendations between
these types of engines and also in
comparisonwith turbine-generators.
Elliott builds the generator with
the engine or turbine in all cases.

- am——
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\ANT EQUIPMENT in the RIGHT PLACE
Elliott Engineers can help you do it

The cheap protection of reliable strainers N G g SR p—

saves costly repairs. It is wise economy  SEEEKS ) .

to install a Twin Strainer and save a pump
, from very probable damage. Twin Strainers
give continuous, uninterrupted protection. You
clean one side of the strainer while the other
isinoperation. ElliottalsobuildsSingleStrainers
of solid construction equaling that of Twin
Strainers.

; For producing and maintaining vacuum either in

connection with condensers in power plants or in
various industrial process applications, Elliott steam jet
ejectors are big money savers. Not only in initial cost,
but almost always in steam consumption and most surely
in reduced maintenance, repairs and supervision. Elliott
ejectors get high vacuum economically, and there is a
type for every application.

Heat balance requirements de-
termine whether auxiliaries
should be driven by motors or tur-

" bines. EMliott builds both, is therefore
unprejudiced, can help you decide
which you require if need be. The uni- .
form reliability of Elliott mechanical
drive turbines and motors, and their
unvarying high standard of coanstruc.’
tion adds to the natural economy of
the drive and also to the dependabili-
ty of your auxiliaries.

CRIMDEBNO00000314



]
v o E—— —— -

- ——

- T

F ALL-POWERFAX .

1

9 3 9

Timber Preservers, Lid., Boiler and Relorl House.

"ike "zre;afme)zf'
of Cimber

AN ACCOUNT OF THE METHODS USED BY TIM-
BER PRESERVERS LTD., VANCOUVER, B.C.

By R. H. RAWSON, Consulting Timber Engineer,
Portland, Oregon

new timber treating plant of

the Timber Preservers Limit-
ed, on the north arm of the Fraser
River, near New Westminster, B.
C., an endeavor has been made
to develop'a plant that was ca-
pable of treating all of our West
Coast forest products with the va-

IN THE CONSTRUCTION of the

rious timber treating processes in
commercial use. ’

Before giving a description of
this plant, the reader may be in-
terested in a few historical facts
showing the developments of tim-
ber treating, here and abroad.

The foundation of our modern
timber treating practice was laid

{181

exactly 100 years ago, in Great
Britain, when Mr. John Howard
Kyan took out his first patent in
September, 1832, in which he
used corrosive sublimate for treat-
ifig timber. In July 1838, Mr. John
Bethel took out patents for pre-
serving timber, and other sub-
stances, this process being in re-
ality the forerunner of the present
creosoting process. In July 1838,
Sir William Burnett also took out
patents on timber preservation,
this process using zinc chloride as
a preservative. Later on Mr. 8. B.
Boulton took out a series of pat-
ents, starting in March 1865, and
still later, in 1879, 1882 and 1883,
he patented the process that was
the forerunner of the one now used
by practically all of the commer-
cial timber treating plants on the
West Coast of the North Ameri-
can Continent. These early pio-
neers in the timber treating in-
dustry found that it was neces-
sary either to air dry the material
before treatment or to use some

CRIMDEBNO00000315
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artificial means of seasoning. Fre-
quently it was not possible to wait
a long period of .time for the wood
to air dry aud, as a result, they
literally baked it in a huge oven,
carrying asufficientamount of heat
to dry the wood. This process of
subjecting the timber to dry heat
was sometimes called “‘stoving”,
but invariably it was found that
the timbers were injured; undoubt-
edly this fact caused Mr. Boulton
to develop his process wherein he
boils the timber in oil under a
vacuum.

On this side of the Atlantic, ex-
periments were conducted in 1838,

using the Kyanizing process, when
a few chestnut railway ties were
treated and used in Maryland. Lat-
er, various experiments were con-
dicted with this process in small
plants built in the Eastern, portion
of the United States, but the proc-
ess never seemed to prove popular.

The Burnetizing process was in-
troduced in the United States
about 1850, and possibly the first
real timber plant was built by the
VYermont Central Railroad Com-
pany in 1856 to treat ties and
bridge timbers with zinc chloride.
In some portions of the: United
States and Canada this process of

A\l

treatment, using zinc
chloride, is still consider-
ed standard, and very
good results are being
obtained in prolonging
the life of crossties and
construction  material.
About the first record
we have of using the creosoting
process on this side of the Atlan-
tic is an account of experiments
conducted by the Philadelphia and
Reading Railroad in 1854.

Later on various timber treat-
ing plants were built in the United
States and Canada, one of some
notable interest at West Pasca-
goula, Mississippi, in 1875, in or-
der to treat timbers for the L & N
Railway. About the same time, an-
other plant was built at Slidell, La.,
to treat the timbers in the bridge
over Lake Ponchartrain, the tim-
bers in this bridge being still sound
and in use after a period of over

(191

A view in lhe relort room, Timber i’resa'm. Lid., Vuncouver, B.C.

(Left)—A closer view, showing the Elliolt Twin Type “C" Ejector. Al the
left behind the pipe is the Type “AL" Ejeclor and air meler.

40 years of service, while the
plant that was built to treat these
timbers has long since been dis-
carded. Many of these early plants
were built, not because of the high
cost of untreated material, but be-
cause of the high cost of renewals.
Less than 30 years ago there
were only 30 timber treating plants
on the North American Continent,
while -today there are over 200
plants in the United States, 12
plants in Canada, 3 in Central
America and 3 in Mexico.

Boulton Process

Since the largest percentage of
material to be treated by this new
plant will be Coast Fir, a briel de-
scription of the procedure used will
be given herewith. As pointed out
previously, it was necessary either
‘to air dry or artificially season ma-
terial to be treated. On the Pa-
cific Coast some material has been

CRIMDEBNO00000316
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air dried successfully, but there

! drys too fast or, as in the case of
! the Pacific Northwest, the air dry-
ing season is very short. Some of
the commercial plants in the Pa-
cific Northwest started about 17
or 18 years ago to apply the Boul-
ton process to seasoning Douglas
Fir. Railroad companies, beingable
to anticipate their demands for
crossties annually, in advance,
were able to purchase their re-
quirements and stack them in the

[

are locations where material either °

yard for air seasoriing. Commer-
cialtreating plants frequently have
orders with delivery stipulated

“that will not permit sufficient time

for air seasoning. Therefore, the
success of the Boulton process is
of tremendous importance to com-
mercial treating plants for the rea-
son that they can accomplish, in
a matter of days or hours what
would require months by natural
seasoning.

About the same time that the
commercial plants were conduct-

Elliott combinalion Lype ejeclor serving creosoling cylinder at W. P. Brown & Sons

Lumber Qunm, Louisville, Ky. This ejeclor serves a cylinder 8 fL. in diameter by 132

Ji. long. Il establishes a £6° vacuum in 15 minules and the air handling capacily 13 820

tbs. per hour al £6* vacuum. It uses stainless steel nozzles and nozile plales and aluminum

alloy lubes in the inler- and after-condensers thus handling the corrosive creosole vapors
withou! difficully.

(20]

ing experiments with the Boulton
process, investigations were being
made, using the present method of
incising timber before treatment.
This method of incising consists of
slitting the surface of timbers or
lumber, and In some cases even
poles and piling, by running the
material through rolls having teeth
spaced at regular intervals. The
teeth are forced into the wood to
permit the preservative to be ab-
sorbed in all directions from the
incisions.

In the use of the Boulton proc-
ess today, material is first loaded -
on the trams and run into the
treating cylinder or retortand then
the retort is sealed up by closing
.the doors and bolting them fast.
The creosote is next admitted to
the cylinder and heated to a tem-
perature considerably above the
boiling point of water for the con-
“dition of vacuum later carried. The
"entire retort, with this load of tim-
“ber, is next placed under a vacuum

-.and the vapors drawn off through
‘the condenser, where they are
‘trapped - out and measured. The
-rate at which the moisture is re-
 moved from the wood gives the
-operator the information from
"which he determines whether the
wood is dry enough to have the
,pressure applied. When the mate-
;: rial has been dried to the proper
' point, addilional preservative, to
‘give the required absorptiou, is
forced into the wood. After the
' pressure period is completed, the
: preservative is removed from the

cylinder. In order to remove any

! excess surface preservative a final
. vacuum is carried. The doors are

opened and the charge removed.

“FULL CELL” AND “EMPTY
CELL’ TREATMENTS

In connection with the above
described process there are two
types of treatment, one called the

L—-Em—-:n T ¥ AR Som amm e ce - —r— Py -
&= U g “. .
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“full cell”, and the other called
the “empty cell”. With the “full
cell’” process, the cell structure of
the wood is supposed to be com-
pletely filled with the preservative.
With the “empty cell” process,
before applying the oil pressure, a
preliminary air pressure is built
up in the retort and in the wood
itzell and then the oil pressure ap-
plied. After the required amount
of preservative has been forced in-
to the wood, the pressure is re-
leased and the air confined in the
wood expands to its original vol-
ume, thus expelling a portion of
the preservative, leaving the cell
steucture only partly filled with
preservative instead of being en-
tirely filled.

During the seasoning process,
prior to injecting the preservative
into the wood, it is necessary to
supply heat to the oil surrounding
the wood. In developing the plans
for the Timber Preservers’ plant,
the writer has endeavored to elim-
inate the necessity of using heat-

An installation of Ellioll jet condenser and ej

ing coils in the retort and also to
overcome the difficulty experi-
enced in the earlier experiments
with the Boulton process of hav-

ing the preservative boil over into .

the condenser. These difficulties
were overcome by using a closed
heater outside of the retort and
by circulating the oil first from the
bottom of the working tank, which
islocated above theretort, through
an Elliott twin strainer, thence
through the heater and into the
bottom of the retort at three
poiuts. This heated oil is circulat-
ed at a rate of 1500 gallons per
minute and passes out of the top
of the retort and back into the
working tank, the oil carrying with
it the vapors from the wood. These
vapors pass out of the top of the
working tank and then down into
the condenser where the conden-
sate is trapped out in the hot well
and measured. Using the working
tank for a separating chamber pre-
vents oil being carried over into
the condenser. When this process

eclor equipment which has been in

operalion for mcral years ina lie trealing plant,

{21]

of circulating heated oil through
the retort is being carried out the
~entire system is under & vacuum.

Yacuum Equipment

In selecting equipment for pro-
ducing the vacuum, the writer de-
cided on a type “AL" Elliott ejec-
tor which is used at the beginning
and end of the run to bring the
vacuum up as quickly as possible.
When this is accomplished, at the
beginning of the run, an Ellott
twin type “C" air ejector is used,
for what is called the running vac-
nur, the type “AL" ejector being
shut off as soon as the twin type
“C" has taken the load. After sev-
eral trials with this apparatus it
was soon found that the vacuum
can be applied as soon as the re-
tort is filled and no difficulty has
been experienced inreaching a vac-
uum of 24” to 25” in 15 minutes
after starting. After the rate at
which the moisture is removed
from the wood decreases and comes
to a fairly constant point, it has
been found that 27 to 28” of vac-
uum can be maintained on the en-
tire system with one-half of the
twin type “C” in operation. The
phoeograph on page 19 shows the
itype “AL” and *'C” ejectors used
for this plant.

In order to control the supply
'of héat to the retort an air oper-
.ated Foxboro controller has been
used, with a thermostatic bulb

iplaced in the thermometer well on
'the side of the retort, which oper-
 ates the control valve on the steam
'aupply to the heater. With this
! apparatus, no difficulty has been

. ' 'expenenced in holding the tem-
" perature within one degree of that

| required.
' The piping hook-up has been

. laid out so that when the oil is in

the working tank above the retort
it can be circulated through the
heater and brought to any desired

"CRIMDEBN00000318
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Fig. 1—Layoul of typical installalion of vacuum equipment lo serve three creosoling relorts. The condenser and two-stage ejector are
used for the inilial run; the :%ngle-.slage ejeclor, operating alone, creales the final vacuum,

temperature and pumped back to
the working tank. Also, the cir-

_culating pump can be used for emp-

tying the cylinder, the oil being
forced through the Elliott strainer
and either direct through the heat-
er or by-passed around the heater
to the working tank or storage
tank. .

The Use of Ejectors
In Creosoting
Work -

A.s MENTIONED BY MB. RAWSON
in the above article, steam jet ejec-
tors are readily adapted for cre-
ating vacuum in connection with
creosoting work. The advantages
of this type of vacuum producing
equipment have been apparent for
some time, and suitable ejector
equipment is available for use in
conjunction with any of the proc-
esses outlined in Mr. Rawson’s ar-
ticle.

The simple construction of the
ejector, the absence of moving
parts, and a great reduction in
maintenance costs make the ejec-
tor particularly ‘applicable in the
creosoting field. Reciprocating
pumps have a handicap in that
the creosote vapors handled are

not only corrosive, but when
cooled they, condense and form
gummy deposits which hamper the
action of pistons and valves, All
this trouble is eliminated by the
use of the ejector. The ability of
ejectors to establish vacuum quick-
ly and maintain it for long periods
of time, regardless of the age of
the ejector, aids in keeping pro-
duction up to schedule with the
minimum cost of operation.

In plants where a steaming proc-

ess is used for artificially drying

green timber prior to the creosot-
ing process, the vacuum equip-
ment required consists of a con-

.denser and two-stage ejector. Fig.

1 shows a diagrammatic sketch of
a creosoting installation using a

jet type condenser and a two-stage
ejector, equipped with a baromet-
ric inter - condenser. The vapors
which are given off from the re-
torts are condensed in the jet con-
denser and are discharged, togeth-
er with the cooling water, by the
removal pump. The two-stage ejec-
tor removes the non-condensable
gases which consist mainly of air
leakage into the system. Where it
is desirable to eliminate pumping
expense, the jet condenser can be
replaced by a barometric condens-
er by elevating the vacuum equip-
ment to a sufficient height to per-
mit draining the water through a
barometric leg. The photograph,
page 21, shows an installation us-
.ing a jet type condenser and a

>

’i

oDAY
. S,

M
f‘s‘x.

Fig. @—Vacuum charl indicnting the time in which initial and final sacuum are estab-
lished in a creosoling cylinder. One of a number of rather typical charls on file. .

[22]
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two-stage ejector with a surface
type inter- and after-condenser.

After the steaming process, it is
desirable to establish high vacuum
as quickly and efficiently as pos-
sible. Fig. 2 shows a vacuum chart
indicating the amount of vacuum
created in a definite period of time.
1t will be noted that during the
initial run a vacuum of 247 is es-
tablished in 15 minutes, 26”7 is
reached in 35 minutes, and to-
wards the end of the run the vac-
uum increases to 27”. The maxi-
mum vacuum obtainable depends,
of course, on the tightness of the
system, and vacuums of 287, re-
ferred, are frequently reported.

During the fina! or dry vacuum
run, the gases which must be re-
moved arelargely non-condensable
and, therefore, the water to the
main condenser can be turned off.
Some companies find it worth
while to reclaim the small amount
of condensable vapors which come
over during this run, and therefore
install a surface condenser instead
of a jet or barometric unit. The
ejector used during this run is
usually a single-stage unit which is
shown in Fig. 1 above the two-
stage ejector, which during this
run is isolated from the system.
The chart also indicates the time
required for establishing the vac-
uum during this run and it will be
noted that a vacuum of 227 is
easily established within 15 min-
utes’ time. As the length of the
run increases, the vacuum will, of
course, increase, the maximum
vacuum being in most cases ap-
proximately 26”.

Companies engaged in the com-
mercial creosoting of wood prod-
ucts are using ejector vacuum
equipment on practically all new
installations, and are replacing re-
ciprocating pumps wherever pos-
sible. A large percentage of these
installations are Elliott ejectors.

Tough, flinty scale. . desperate baste. . call for
LAGONDA CLEANERS

Their whirling, sharp-edged cutters rip the scale out in
a jiffy, and leave the tube surface clean. Try the LA-
GONDA the next time that scale needs attention . . ..
find out what real power and speed can do to a tube
cleaning job. Try it not only on boiler tubes, but on ady
tube in the plant, small or large. The LAGONDA Cat-
alog tells you which cleaner you need. Write for a coi)y.

MAKERS OF RUEL SAVING SPECIALISTS
Lagonda Reseating Macbhines for boiler caps and beaders, Lagonda Tube

- Cutters, and: Lagonda Cleaner Feeding Device for curved tube boilers.

(23]
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olic Order, having its origin dating
back to the middle ages. The first
institution of record, was founded
in Mechlin, Germany, in 1300 A.
D. The Brothers were at first called
“Cellites” from the Latinr word
“Cella” or *Grave” because they
used to bury the dead. They played
an important part in assisting the
people of Germany and Northern
France during the plague of the
Black Death when everyone else
was afraid to approach the sul-
ferers or bury the dead.

The growth since the inception
of the Order has been steady. A
Mother House was established at
Aachen (Aix-la-Chapelle), Ger-
many, and many institutions were
built in Germany, France and Bel-
gium.

It was not until 1865, however,
that the Brothers came to the .
United States and built their first
hospital in the City of Chicago.
This building, a 75-bed hospital,
was destroyed in the memorable
Chicago fire of 1870. A new 225-
bed hospital was immediately
built, which lasted until 1885,
when the construction of an ele-
vated railway made it necessary
to abandon this building.

- . In the meantime, hospitals had
CHICAGO HOSPITAL INSTALLS been built in St. Louis, Missouri
(1869), Oshkosh, Wisconsin

- _ (1880), and Newark, New Jersey
New P L o
W OWZ)’ )ZL S The Brothers opened the pres- -

ent Chicago hospital building to
ALEXIAN BROTHERS’ HOSPITAL REPLACES 36- the public in 1896. In spite of its

early construction, it still ranks
YEAR-OLD EQUIPMENT WITH ELLIOTT ENGINE- as one of the best built, best ar-

o et ———

'GENERATORS ‘ ranged and best preserved of Chi-
- } cago hospitals. It accommodates
By J. M. MAAG, Sales Engineer, 286 patients (male only) and has

equipment to handle any case com-
mitted to a general hospital. Treat-
ment is given to over 4000 patients

! LEXIAN BROTHERS' UOSPITAL institutions owned and operated annually. The entire institution,

Elliott Company, Chicago, Iif.

of Chicago, 1s one of an in- by “The Congregation of the Cel- includingsuchservicedepartments
ternational chain of similar lites or Alexian Brothers”, a Cath- as the power plant, laundry, kitch-

(24]
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T'he engine room of the Alexian Brothers' Hospital presenls a pleasing appearance, with the two Ellioll 150-kw. four-vulve engines

RS

driving compensaled d.c. generators. The engine-generalors, one left- and.one right-hand, are placed with out-board bearings opposile
olher. and a convenien! walking space between. The unils are parliculerly quiel in operation.

cn and bakery, are under the care
of the 107 Brothers now stationed
at this House. '

The most recently improved and
most modern department in the
hospital is the power plant. At the
time the building was constructed
in 1896, two 60-kw. Siemans-Hal-
ski “revolving stator” type gen-
crators, driven by two slow-speed
releasing Corliss engines were in-
stalled. These units gave good serv-
ice until last year when the in-
creased power load and the worn-
out condition of the equipment
made a change necessary.

For such a change, two courses

* were available; either contract for
purchased power or install new
and larger generator units. Care-
ful consideration was given to both
plans and the decision made in
favor of purchasing two 150-kw.
engine-generator units.

The only available source of
purchased power supplied alter-

L.

nating current. The cost of chang-
ing over entirely to an a.c. sys-
tem, including the purchase of
a.c. motors for laundry, elevators
and other purposes, was consid-
ered prohibitive. To convert the
a.c. supply into d.c. meant the
purchase of at least two motor-
generator sets and an average loss
of approximately 15%, in conver-
sion. Any plan that could be con-
sidered involved a sizable cash in-
vestment. Estimatesindicated that
new generator units could be pur-
chased for little more than motor-
generators, with their control, and
for considerably less than the cost
of changing entirely to an a.c. sys-
tem. It was evident, therefore,
that interest and depreciation on
the investment—one of the largest
items usually charged against the
private plant—could, for all prac-
tical purposes, be ignored.

In most hospitals high-pressure
steam is. needed for sterilizing. In

{25]

this institution it is needed, also,
for the presses and flat-work iron-
ers in the laundry.-Considerable
quantities of low-pressure steam
are needed the year around for
hot water for the laundry, hos-
pital and residential quarters, and,
during six to eight months of the
year, for heating the building. Past
experience had proven that all
available exhaust steam could be
used during the six to eight months’
heating season and very little wast-
ed to the atmosphere during the
remainder of the year. The heat
balance, therefore, distinctly fa-
vored the private plant. When con-~
sidered together with the unusual-
ly low fixed charges and low labor
costs (all supervision and most of
the maintenance being taken care
of by the Brothers) the decision to
purchase new generating equip-
ment was not difficult to make.
This decision having been made,
the next step was the selection of

CRIMDEBNO00000322
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the type of equipment to be in-
stalled. The demand for exhaust
steam, the lack of available cool-
ing water, and size of the proposed
new unit made it impractical to
consider condensing or condens-
ing - bleeder equipment. On the
other hand, the few months of the
year when some of the exhaust

steam would be wasted made it

advisable to consider only the more

.economical types of prime movers,

Turbines and single-valve engines
were automatically ruled out be-
cause of high steam consumption.
The choice, therelore, was between
the four-valve Corliss, either non-
releasing or releasing, and the pop-

_ pet valve unaflow engine.

Bids were received on all three
types. Two Elliott non-releasing
four-valve engines direct-connect-
ed to Elliott compensated ‘gener-
ators were selected. It is interest-
ing to review briefly the reason
for this selection.

The steam consumption guar-
antees of the Elliott four-valve en-

* gine were materially better than

the releasing Corliss units and were
on an average within less than 2

Ibs. per kilowatt-hour of the guar- .

antees of the poppet valve una-
flows. The releasing Corliss engine
was eliminated both because of
steam consumption and because
of the need for as quiet-running
equipment as possible.

As far as the poppet valve una-
flow was concerned, it was felt
that the difference in steam con-
sumption guarantees did not tell
the whole story. It was recognized
that in order to obtain the guaran-
teed economy of a unaflow engine,
it would be necessary to keep the
poppet valves adjusted and seat-
ing perfectly. To do this would re-

quire frequent inspections and oc-’

casional ad justments, adjustments
that ordinarily can best be per-

formed only by factory service

men. Wear or erosion of the valve
seats, or poor adjustments of the
valves, would destroy the slightly
better economy which is the only
justification for unaflow engines.
The Corliss valves on the other
hand, in combination with the non-
releasing gear, would permit econ-
omies very close to those of the
unaflow engine, with none of the
disadvantages of the poppet valve.
No adjustment between the valve
and seat is possible. The valves are
made steam-tight at the factory
and any wear tends to make them
tighter. This is easily understood
when the construction and opera-
tion of the valves are known. The
valve chambers are lapped on the
inside by means of a lead lapping
mandrel, an expensive operation,
but insuring steam-tightness from
the first start-up. The accelerating
gear provides a quick opening and
closing and a period of rest during
the period ‘of greatest unbalanced
pressure. The steam valves are
double-ported in order to secure
large steam openings with small
movements of the valves. The
shortest possible arcs are spanned,
the steam pressure and force of
gravity hold the valves against
their seats, and any wear tends
to make them even more steam-
tight. '
The Brothers believed that over
a period of years the Elliott four-
valve engine would be more eco-
nomical than the poppet valve una-
flow.
- Theoperatorsof this power plant
are members of the Order and, pri-
marily, are not power plant oper-
ators. It is conceivable that at
some future date the Brothers in
charge may not be as skilled as
those now operating the plant. It
was, therefore, most desirable that
equipment simple in design and re-
quiring a minimum of attention
be obtained. It was felt that the

1261

Elliott four- valve engine met these
requirements to a desirable degree.
Another highly important requi-
site, was that constant voltage be
maintained at all times. Steady,
non-flickering lights were, in some
respects, as important in the oper-
ating rooms as were the steady
~hands of the surgeons. Elevator
motors, motors driving washers,
driers, and extractors in the laun-

dry, and an occasional compressor

or pump motor thrown on the lines
in the power plant, .would cause
comparatively heavy load swings.
Voltage fluctuation and light flick-
ering would result if regulation

was not good.
Considerable time was spent by

the Brothers investigating direct-

current generators. They learned
through inquiry and personal vis-
its to a number of installations,
that the inherent regulation of the
fully-compensated generator is su-
perior to that of the inter - pole
type. They were convinced of this
to the extent that all engine bid-
ders were requested to bid on the
“fully compensated” generators as
built by- Elliott Company. This
type of generator in combination
with the ruggedly built but highly
sensitive inertia type flywheel gov-
ernor, which is standard equip-
ment on the four-valve engines,
gives a degree of regulation un-
equaled by any other engine-gen-
erator unit. ’

In installing this equipment,
special attention was given to the
foundation. The sub-soil was of a
sandy nature and it was necessary
to make sure that the foundations
were not only made firm, but that
no vibration would be transmitted
through the walls. The engine
room was built below the sleeping
quarters of some of the Brothers
and any building vibration would
be highly objectionable. The en-
gine-generators, one left- and one

e ¢ mans
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right-hand, were to be placed with
out-board bearings opposite one
another, and a short walking space
between. Oneexcavation was made
for both units, and a solid mat of
concrete, 8” to 127 thick, placed
at the bottom of the foundation.
Forms were built and the concrete
poured so that the two founda-
tions were actually one continu-
ous mass of concrete, being joined
at the outboard bearing. Insula-
tion, 34” thick, was then placed
between the floor and foundations
and between the foundations and
the trenches, serving the exhaust
steam lines and electrical conduits.

These extra precautions were
justified by the results. Not a trace
of vibration can be felt in the foor
or walls. All who have seen these
units operating have commented
on their quiet, smooth and ap-
parently effortless operation. The
Brothers have expressed them-

selves as being well satisfied with
their purchase.

The large receiver type separa-
torsoneachengineare Elliott Weld-

eron separators. Elliott type “P”-

oil separators serve each of the
exhaust lines from the engine.
The new engine-generators are
housed in a new engine room built
for the purpose. Other changes and
improvements were made at the
same time, including the installa-
tion of a complete new switch-
board, consisting of two generator

panels and three distribution pan- '

els. The pump room was practi-
callyrebuilt. A new feed water heat-
er was installed and the feed water
pumps lowered to a new pit, giv-
ing suflicient additional head to
permit efficient removal of the
feed water which is being heated
to the temperature of the exhaust
steam. The softener and the hot
water heaters serving the laundry

and general purpose requirements
were moved to' a new tank room.

All of this work was. accom-
plished without any interruption of
services to the institution. That
this could be done successfully was
due to the very careful planning of
Brother Julius, who, with the as-

sistance of Brother Alphonse, had '

complete charge of this moderniz-
ing program.

One of the old releasing Corliss
units which were replaced by the
new equipment will be preserved
for posterity and is to be placed
on permanent exhibition in the
Museum of Science and Industry
now being built in Chicago. It is
considered typical of what was best
practice 35 to 40 years ago. And
it is not entirely coincidence that,
by its side, will be placed an El-

_ liott four-valve engine represent-

ing the best that is offered in mod-

ern engine construction.

'he generalor of the
andlhealeru»-:w;fmqfﬂwrolor:ma

One of the two old 60-kw. ils which were replaced by the Ellioll sets shown on page 25.
oboueunituaSwn?m Halsk;,bu;llssym The rolor is on the ouiside of the generalor
he commulalor. agomumlxwtrctypmlojbu!prudusslow”unm
E y) (27]
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INDIANA UNIVERSITY HOSPITAL GROUP OVER-
COMES PIPE PITTING TROUBLES .

By J. A. GERLACH, Sales Engineer,

Eltiott Company, Indianapolis, Ind.

ington, Ind., maintains its

medical center, including
medical college and atténdant hos-
pitals in Indianapolis, Ind. This
group of buildings, shown in the
aerial view, consists of the James
Whitcomb Riley Memorial Hos-
pital for Children, Rotary Con-
valescent Ward, Medical School,
Robert W. Long Hospital, Cole-
man Maternity Hospital and the

INDIANA UNIVERSITY, Bloom-

- Ball Nurses’ Home.

The requirement of softened hot
and cold water for this group of

(

buildings has constantly increased
from an average consumption, in
1928, of 50,000 g.p.d., to 105,000
g.p.d. in 1932, with a peak condi-
tion in early 1932 of 146,000 g.p.d.
Undoubtedly, new buildings and
hospital units will be erected in
the future which will impose still
heavier duty on the hot and cold
water supply system.
« The hot and cold water service
hnw are of galvamzed _wrought
n_pipe. A “short time ‘ago, evi-
ene&’&f’ pitting and corrosion ap-

_peared in the domestic hot water

[28]

Aerial view of group of hos-
pilals. Al the extreme lefl in
the dutanoe ts the Indiana
Rotary Club unit o, ’{ the
James Whitcomb Riley
Hospilal for Children, At
ils right is the Riley Hos-
pilal. Bmldmy: in the fore-
ground, lefl fo right are:

Nurses’ Home, Wm. H.

. Long Hos-
pilal, and the Indiana Uni-
versily School of Medicine
and Hospilal. In the dis-
lance iz the City Hospilal.

Ellloa domes{ic hol waler deoem!or installation, which assures
corrosionless hot waler and freedom from pipe renewals for
Indiana Unteersity Hospilal. |

lines, which trouble was traced to
the presence of dissolved oxygen
and other non-condensable gases.

Mr. Charles R. Ammerman,
Consulting Engineer, Indianapo-
lis, Ind., 'was retained to inyesti-
gate what could be done to "elim-
inate the continual trouble of
burstiog hot water service lines,
due to corrosion pitting. After a
thorough study, a 20,000-g.p.h.
Elliott low-temperature vacaum
type deaerator was installed. The
size was such as to take care of
the expected Joad demands on the
hot water system and to assure
the medical ceater of proper pro-
tection for the future.

The deaerator unit included the
horizontal gas separator, vapor
condenser, motor - driven air re-
moval pump and auxiliary steam

CRIMDEBN00000325
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* Elliots turbines are always given a real
bonest-to-goodness test. Commercial tests
include power ousput tests and running
the turbine to chbeck balance; adjust gov-

ernor and control mechanisms, inclading -

the emergency overspeed trip; check the
adeqaacy of the lubrication system; prove
the entire job 0il aud steam-tight at all
boints. A bigh percentage of all Elliott tur.
bines built are also subjected to accurate
water-rate efficiency tests either as a mat-
ter of routine or by arrangement with the
purchaser.

ELLIOTT TURBINE-GENERATORS ARE SO
WELL PROVED IN THE SHOP, THEY ARE
SURE TO MAKE GOOD ON THE JOB

It is importaat for the purchaser of a turbine-generator to know
that the manufacturer has adequate testing facilities. You want
the unit you buy to be shop-tested under conditions duplicating
those in your plant. And you want the engineers who design your
unit to be backed up by the knowledge of what the turbine will
do, which can only be had from complete testing of many units.

Many trbine test plants are limited so that complete tests can-
not be run on equipment offered,—limitations in steam pressure
and temperawre, condensing capacity or elecurical loading fa-
cilities for running overall tests.

There are no such limitations oa the Elliott modera and up-to-
date test floor. Complete tests of machines withia our size range
can be made. Pressure, superheat, capacity as to boilers, condens-
ers and electric loading are adequate in every respect.

Drop in at our Jeannette Works sometime, look over the test
floor, see a turbine being carefully and fully tested. You'll realize
one reason why Elliott turbines have a reputation for smooth-run-
ning efficiency and dependability.

ELLIOTT COMPANY, Steam Turbine Department, Jeannette, Pa.
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EQUIPMENT

Descriétive bulletins on any of the following subjects sent on request

PRIME MOVERS

Steam Turbines—Steam Engines

ELECTRICAL EQUIPMENT

Generators {All Types, A. C. and D. C.}—Motors {Syn-
chronous, Induction, D. C, }—Motor-Generators—Switch-
boards and Control

- HEAT TRANSFER APPARATUS

Condensers and Ejectors—Deaerators and Deaerating
Heaters—Open and Closed Feed Water Heaters

POWER PLANT ACCESSORIES

Stcainers {Twin, Single, Oil}—Filters and Grease Extrac-
tors —Non-return and Automatic Valves — Separators
{0il, Steam, Receiver}—Desuperheaters

INDUSTRIAL PROCESS EQUIPMENT

Centrifugal Blowers—Boosters—Exhausters—Steam Jet
Ejectors—Distillation and Condensing Equipment

ELLIOTT COMPANY"

PITTSBURGH, PA.
General Sglu Offices and Wo:ks,JéANNETTE, PA.—RIDGWAY,PA.

ASSOCIATES—The Lagonds Manufacturing Coinpany, Factory and
Offices, Springfield, Ohio. L:berly Manufacturing Company, Factory and
Offices, Jeannette, Pa.

e . i— - - -

Experienced Engineers
at these District Offices
to cooperate with you

ATLANTA
310 Haas-Howell Building

. BALTIMORE
1114 Lexingtoa Building

BOSTON
Oae Federal Street

CHICAGO
20 N. Widcker Drive

. CINCINNATI
1427 Union Central Buildiag

CLEVELAND
610 Guardian Building

’ DETROIT
1835 Dime Savings Baok Bldg.
KANSAS Ty
905 Fairfax Buildiog
NEW YORK
2905 Transportation Building

PHILADELPHIA
503 Morris Building

PITTSBURGH
718 Frick Building

ROCHESTER
912 Temple Buildiog

SAN FRANCISCO
813 Rialto Building

: ST, LOUIS
- 2011 Railway Exchange Bldg.

WILKES-BARRE
826 Second Nat'l Bask Bldg.

CANADA
F. S. B. Heward & Co., Ltd.,—
Moatreal and Toroato

Sub-district offices in Houston,
Tex., Indianapolis, Ind., Min-
neapolis, Minn., New Ol eaps,
La., Omaha, Neb., Seattle,
Wuh., Oklahoma Clty, Okla.
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