








125 lb. and 

The dotted lines 
illustrate some of the combinations 

of ADSCO Expansion Joints 

There is an ADSCO Expansion Joint for every pipe 
expansion requirement from the simplest form to any 
combination. 

A low pressure steam riser should have one type of 
internally guided joint; a line conveying high pressure 
superheated steam requires quite a different type~ of 
externally guided joint with air-cooled slip to prolong the 
life of the packing. 

ADSCO expansion joints are designed not only to 
meet every operating condition of pressure and tempera­
ture for steam, water, oil and other liquids and gases, but 
to combine such cost-reducing features as double and single 
joints in all designs, combinations of anchorage, service 
and drip outlets. 

The ADSCO standard line of joints includes r every 
combination of slip type as well as packingless joints 
(variators). In addition there are hundreds of special joints 
for special conditions. 

All are described and illustrated in our valuable book 
"Reference Data on Expansion in Pipe Lines". Contains 
valuable charts, tables, etc. Supplies a quick and conven­
ient method for engineers and users of expansion 
devices to compute the amount of expansion 
due to varying temperatures. Send for it to­
day· as the first step in solving all your pipe 
expansion problems. Mail the post card. 
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W htn steam is turntd on pipt expansion will stretch 
anchor band, a/ttr whirh t!ftcitncy of anchoragt is lost. 

Light, poorly 
dosignod 

11nchora&t, 

Properly dosign,d 
htt1ry anchorage 

omb.ddod in 
concrete. 

ADSCO.-ADVOCATE 

Adtquatt anchor11gt with tnds 
firmly imbtddtd in masonry. 

Properly dosign.d 
hta"'ly ,mchoragt. 

W ta,t anchor bast, poor· 
11 supportod, will fdil 
by br<dking off bdS< or 

concrdt pitr. 

Adoqudt< Anchordr< 8dS< firmly 
bolted to sub·bdu. 

A few =amples of adequate and Inadequate anchorage of pipe line. 

Where steam lines are mounted on 
steel towers, it is most important to 
design the layout so that the best 
balance of all the fittings may be 
secured. All towers should be de­
signed to withstand the thrusts due 
to expansion and pressure, also the 
effect of high winds and the possible 
formation of ice on the covering 
around the pipe. Where towers are 
called upon for excessive thrusts, due 
to change in direction of the run of 

pipe, the towers should be properly 
guyed. 

T O avoid the expense and trouble · 
incident to improper or inade­
quate anchorage of steam piping 

and fittings, it is well to make a care­
ful study of the layout and operating 
conditions of every such projected 
installation. In this, the Aosco 
Engineers' Service Department will 
alwavs be glad to assist. 

he Economics 
of small 

District Heating 
Systems 

W ITH the growing demand for 
service in all phases of hu­
man, civic and federal exist­

ence--District Heating service for 
homes is fast taking its place with 
the more generally accepted utilities. 
True, service costs Dollars-but, to 
paraphrase a famous business slogan, 
"The recollection of Heating Service 
(quality) remains-long after the 
cost (price) is forgotten." 

District, Central or Community 
Heating, call it what you will, fills 
a definite need. Given a community 
of individuals whose circumstances 
warrant the full measure of physical 
comfort in their homes, District 
Heating Service is a matter of busi­
ness procedure to organize, construct 
and operate. Such an expression of 
a community interest, brings advan­
tages to all. 

While each District or Community 
operating unit must be examined in­
dependently as to its engineering 
aspects, this article will consider 
the elements involved in a single 
residential community of 200 houses 
of the better grade, equipped with 
600 sq. ft. each of atmospheric or 
vapor radiation, and in the general 
latitude of New York City. 

With 250 B.T.U. per sq. ft. allow-
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ed for maximum demand, including 
distribution loss, the boiler plant for 
200 houses must supply 250 B.T.U. 
x 600 x 200 = 30,000 lbs. of steam 
per hour (1000 B.T.U. per 1 lb. 
steam) on a nominal basis of cal­
culation (30 lbs. per H.P.)-1000 
H.P. of boiler capacity will be re­
quired. Thus, two 500 H.P. units 
equipped for modem powdered coal 
combustion (or oil burners where 
justified) will furnish adequate sup­
ply capacity. This for the reason 
that one 500 H.P. unit may be 
easily operated at 200% of ratjng 
indefinitely, thereby leaving one unit 
in reserve. 

FOR the extent of distribution 
system, the fair assumption is 
made that 50 feet of main piping 

will be required and 50 feet of service 
pipe to each house. The system then 
will consist of: 

SO' x 200 = 10,000 feet mains 
SO' x 200 = 10,000 feet services 

Pressures 

Boiler operating pressure is assumed at 
100 lbs. gauge, and system pressures 20 lbs. 
initial and 2 lbs. terminal minimum. The 
2 lb. terminal pressure would be maintain­
ed with the aid of an electrical long distance 
indicating and recording gauge. 

Operating the boilers at 100,lbs. gauge and 
discharging through a reducing valve to the 

L.~--------------------a::;;;;;;;==-____ _. _____________________________ _ 
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system at 20 lbs. or less would insure dry 
steam. Limiting the system pressure within 
the limits specified would make a uniformity 
of house traps, reducing valves, etc., and 
simplify operations. System pipe sizes would 
also be kept at a reasonable minimum by 
calculating same on the basis of 20 lbs. initial 
pressure. 

Boiler Investment 

It is highly important that the steam gen­
erating equipment should be both efficient 
and appropriate for the specific need of each 
situation. For the case in point, the cost of 
boiler plant should not exceed $65,000.00, 
exclusive of real estate. 

Steam Main Investment 

The cost of steam mains would depend on 
the specification, location and other condi­
tions. Assuming Low Pressure, good under­
drainage, ADSCO "variator-casing" construc­
tion which would be most suitable, efficient 
and durable-the cost of the 10,000 feet of 
mains would be approximately $80,000.00 
plus trench cost which would depend on deJ?th, 
soil, presence of rock, etc., and street paving. 
Under favorable conditions this item would 
be about $15,000.00. 

Return Mains 

The cost of Return Mains is not included 
herein, for the reason that the value of the 
water and the small residue of heat remaining 

GAS 

ELECTRICITY 

DSCO~VOCATE 

in the condensate from atmospheric systems, 
would not, in this instance, justify the in­
vestment in a permanent system of Return 
Mains. 

Where the contrary is found, the Return 
System would "stand on its own bottom". 

Service Main Cost 

This is usually a direct charge to the indi­
vidual houses and so not included in invest­
ment. If a majority of service pipes to houses 
are installed during construction of the gener­
al system, the cost would be approximately 
$3.50 per lineal foot, exclusive of house piping 
connections. 

House Piping 

While any type of house "Piping System" 
may be successfully operated from a District 
Plant, the ADSCO atmospheric or vapor 
orifice system is the most readily controlled, 
therefore, the most satisfactory. The in­
stallation cost would be no greater than many 
so-called systems having less real merit. 

Meters 

The essence of successful operation of all 
utility supply of whatever nature is the Meter. 
In steam heating, the condensation meter 
must be used if good results are desired. The 
cost of meters for the 200 houses in question 
would be about $35.00 each, in place. These 
would be owned and controlled by the operat­
ing organization. 

District Heating is fast taking its place among the more commonly known utilities 

Summary of Investment Estimates 

1,000 H.P. Boiler equipped except 
land. • . . • • • • . • . • . . • • • • . • . • $65,000.00 

10,000 feet underground steam 
mains •••...•••••...•..•••• 

10,000 feet trench, backfill, etc .... 
200 Meters ••••.•..••••....•••• 
Miscellaneous costs and working 

80,000.00 
15,000.00 

7,000.00 

capital . . • • • • • • . • • • • . . . . • • 10,000.00 
200 Service pipes t o houses paid by 

individuals .•.•..••.....••• 

T otal $177,000.00 

Operation 

Income: 

With homes of the character taken as a 
basis of this study, there is no doubt that on 
a strictly meter basis of determination, the 
individual would gladly pay an average of 
$345.00 each for heating, thus the total heat­
ingreceiptfor the heating season of eight months 
would be about $69,000.00. On the expected 
normal basis of use, this would represent the 
very low average price of $1.15 per 1000 lbs. 

Labor: 

The required labor to operate a plant of 
this character would be as follows: 

3 Firemen, 12 months ..••.•...• 
1 Utility laborer 8 months ...••.• 
1 Meter man .........•••....• 
1 Engineer Supt ....•••......••• 

Total .•••••••.•..•••••••.. 

Fuel Quantity and Cost 

$4,320.00 
680.00 

1,200.00 
3,000.00 

$9,200.00 

..._.The price of bituminous coal will be taken 
at $5.00 per net ton delivered; the evaporative 
efficiency at 7 lbs. of steam per 1 lb. of coal. 
Quantity of fuel depends on (a) number of 
homes, (b) size or square feet of radiation of 
each, (c) use of steam per square foot of 
radiation, (d) distribution efficiency. 

In carefully operated District Steam 
Heating Systems, 85 % of the steam generated 
will reach the condensation meters. In the 
latitude in question, good heating SERVICE 
may be maintained in users' premises, by use 
of 500 lbs. of steam per square foot per season. 
Therefore, the fuel for this operation would 
be: 

SOD lbs. x 600 (sq. ft.) x 200 (houses) 
= 5040 tons 

2000 lbs. x 7 lbs. (evap.) x .85 (eff.) 

and the cost will be $5.00 (per ton) x 5040 
tons= $25,200.00. 

Maintenance 

For physical maintenance of underground 
steam mains, etc., and not including labor for 
trap inspection and meter reading, etc., ;l1 of 
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1 % of investment in underground steam 
mainsisampleor$95,000.00 x ;!1%=$475.00. 
Physical maintenance of boilers and equip­
ment should not exceed $2.50 per B.H.P. 
per year on which basis this item will be: 

$2.50 x 1000 = $2,500.00 per year. 

Depreciation 

An average of 4 % on mains and meters and 
6 % on boilers would be ample for first class 
original construction, therefore, 

(Boiler Plant) $65,000.00 x 6 % .•• $3,900.00 
(Mains and Meters) $102,000.00 x 

4% •...••••••.•.•....••.•.• $4,080.00 

Allowance for Depreciation .....•. $7,980.00 

Office Expenses 

The office could be in the boiler plant 
building, and with an office girl as assistant 
for billing, telephone calls, etc., could be 
managed by the superintendent engineer at 
minimum expense, say $1,000.00 per year. 

Summary of Expenses 

Supt. and Labor (Plant and Dist. 
System) . . . . . . . . . . . . . . . . . $9,200.00 

Coal for Steam(@ $5.00 N.T.) 25,200.00 
Maintenance-Mains . . . . . . . . 475.00 

-Boilers., ...... . 
5% Contg. and Misc. Operating 
Office Expense, Telephones, etca 

2,500.00 
1,920.00 
1,000.00 

Total operating cost ....... $40,295.00 

Summary of Operation 

Income ...................... $69,000.00 
Operating Expenses and Mainte-

nance. . . . . . . . . . . . . . . . . . . 40,295.00 

Operating Surplus 
Deduct for Depreciation . ..... . 

Balance for interest on capital and taxes 
or 11.7 % on $177,000.00 Capital 

$28,705.00 
7,980.00 

invested. . . . . . . . . . . . • . . . . . • . • $20,725.00 

Conclusion 

T HE foregoing represents what 
can fairly be expected in similar 
situations. As the number of 

houses varies, other factors will vary 
according to the specific case. Good 
engineering anaylsis of each case and 
advice by qualified experts will save 
many situation , from the pitfalls 
of poor construction, inadequate rates 
and mistaken operating policies. 
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For information on the installation or operation of underground steam line equipment, the 
adaptability of old equipment to a new purpose or methods in general use, address 

ENGINEERS' SERVICE DEPARTMENT 
AMERICAN D~ s~ COMPANY, North Tonawanda, N. Y. 

Question: Why do you emphasize 
adequate under-drainage for buried 
steam lines; and what features are of 
particular importance? 

Answer: The hundreds of miles of 
steam lines installed underground 
without proper provision for under­
drainage and the shockingly short 
life and im:fficiency of such lines are 
the immediate answer to this ques­
tion. 

Industrial plants, government and 
other institutions, railroads and even 
some district heating companies fre­
quently disregard under-drainage 
and, in almost every such case, 
costly repairs and replacements and 
continuing high heat losses are con­
stant reminders of the penny wise, 
pound foolish omission. 

Regardless of the type of conduit 
used, ground water (wherever precip­
itation is normal) will lie around the 
conduit and, wherever possible, get 
inside to the steam line. Any con­
siderable amount of water entering 
the conduit will obviously cause 
heavy heat loss and, working in con­
junction with the high temperature 
in the conduit, this moisture sets up 
a rapid corrosive action. 

If all ground water is not promptly 
carried away by proper under­
drainage, the insulation on the pipe 
deteriorates rapidly and, in extreme 
cases, is rendered valueless. The 
pipe itself becomes pitted and, in a 
short time, leaks occur. 

The use of a double line of common 
farm drain tile laid to grade, on 
each side of the floor of the trench, 
and covered to a depth of six inches 
with crushed rock, assures free pass­
age of ground water when trapped at 
low points into sewers or other suit­
able outlets. 

In laying the tiles, it is a good plan 
to set them about Ys" apart and 
place a 4" strip of roofing paper over 
the joint, running it down each side. 
The water then tends to enter from 
the bottom and carries the minimum 
of silt into the drainage system. 

Proper under-drainage is one of the 
best guarantees of high efficiency 
and long life for underground steam 
lines. 

If a concrete base is to be poured 
over the crushed rock, it is well to 
lay a surface of heavy paper first. 
This prevents moisture from the 
concrete getting down into the under­
drainage filter bed. 

Both look the sarne--­
Ordinary casing made 
from low cost materials 
usually lasts but a few 
years. Line' heat dries 
and cracks the lumber 
and efficiency is lost. 

Ordinary Wood 
Conduit 

B UT--- Made of live, durable 
kiln-dried lumber; care• 
fully and thoroughly 
water-proofed, lined with 
AAAA charcoal tin plate; 
life:20 to 35 years. 

Adsco Red Diamond 
Brand Casing 

Both ordinary casing and Ansco 
Red Diamond Brand Casing look 
very much the same even to the 

~taves are wound with 3-16" galvan­
~z~d steel w!re, tightly drawn, so that 
1t 1s flush with the wood. The outside 

trained engineer. But the 
in-built quality shows the 
difference when the casing 
is installed underground. 
Ordinary Casing quickly 
rots out- Ansco lasts a 
lifetime and ha been as 
good when dug up, after 
35 years, as it was when 
first installed. 

ADSCO is the highest 
type of insulation and con­
duit. It is built up from 
thoroughly kiln - dried, 
selected staves with 
tongue and groove. The 

A-Wrought Iron Pipe 
B-Tin Lining 
E-Standard Wood Casing 
F- Asphaltum Coating 
H- Dead Air Space 
K-Crushed Stone 
L-Drain Tile 

M- Roofing Strips over Tile 
J oints 

is then heavily coated 
with heavy asphaltum 
water-proofing and rolled 
in sawdust to facilitate 
handling. The inside is 
lined with a heat reflector 
of heavy AAAA charcoal 
tin plate, which when 
specified, is backed up 
with a double lining of as­
bestos. 

ADSCO Red Diamond 
Brand Casing costs less 
than half as much per 
yea( of service. 
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New l 8° High Pressure Line 
for Kansas City 

The Kansas City Power 
and Light Company is one of 
the many up-to-the-minute 
public utility companies 
which, seeing the district 
heating needs of their cities 
expand, are keeping pace by 
extending their steam distri­
bution systems. 

And, like other modern 
public utilities, they are em­
ploying the Northeastern 
Piping & Construction Cor­
poration, specialists in high 
pressure underground steam 
line construction, to produce 
dependable, economical con­
struction. 

Within the past year, pub­
lic utility companies in 
Rochester, N. Y., Saginaw, 
Grand Rapids and Kalama­
zoo, Michigan, Cedar Rapids, 
Ia., Philadelphia, Pa., Lon­
don, Ont., and many other 
cities in the United States 
and Canada have cut their 
installation and upkeep costs 
by c on tr a ct i n g with the 
Northeastern Piping & Con­
struction Corporation and 
the Canadian District Steam 
Company, Limited, to install 
new underground mains or 
extend their old lines. Waterproofing the new 18" high pressure 

steam line in Kansas City. Multicell Tile 
provides strong, efficient conduit and ADSCO 
Duplex-Sleeve Guided Expansion Joints con-

trol the pipe expansion. 

NORTHEASTERN 
PIPING & CONSTRUCTION CORP. 

NORTH TONAWANDA, N. Y. 

Subsidiary of 

AMERICAN DISTRICT STEAM COMPANY) 
OCNCll,i.l. Orr1c1:s AND wo••• 

NORTH TONAWANDA.N:Y. ' 

Printed in U. S. A. 


