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District Steam Company has been 
called on to install additional mains 
and equipment. Today the Iowa 
Railway and Light Corporation has 
five underground steam lines out of 
its 36,000 K. W. Cedar Rapids Plant. 

An idea of how intensively it is 
possible to serve a community where 
district steam heating is available 

Ad.sea Red Diamond Brand Casing and Expan­
sion Joints solve many problems of under­
ground steam distribution. 

may be gained from the present 
situation in Springfield, Illinois. 

In 1898 the Illinois Power Com­
pany constructed their first district 
steam plant in Springfield. The 
system consisted of about 6 blocks 
of mains, ranging from 4" to 20" in 
the business district. In 1923, 
1924 and 1925 the system was re­
built and extended so that today 
there is a total of more than 472 
miles of mains. Ninety-seven per 
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cent of the buildings in the business 
section are heated by this company. 
The entire system is operated on 3 
pounds exhaust pressure. 

The Illinois Power Company also 
operates a pressure hot water circu­
lating system, consisting of over 
five and one half miles of mains 
ranging from 3" to 16 ". 

Lack of space prevents us from 
describing the growth of other early 
plants includ~ng those operating since 
the 80's in several Pennsylvania 
cities such as Wilkes Barre, Johns­
town, Reading, Allentown, Potts-

Adsco lllulticell Tile is widely used both for 
high and low pressure installations. 

ville and Harrisburg, the latter plant 
having grown from three customers 
in 1886 to 1190 customers today, all 
of whom, in the words of P.A. Elias, 
vice - president of the Harrisburg 
Light & Power Company, "are well 
satisfied with the service." 

•• 
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Improvements in Equipment Have 
Contributed to Advancement 

of District Heating 

W HEN District Heating first 
became a reality, there was 
an immediate need for new 

materials, devices and equipment. 
The fathers of District Heating had 
to feed and clothe this infant in­
dustry. It is largely due to the 
engineering skill and inventive genius 
exercised by those pioneers that 
District Heating has progressed so 
rapidly. ·The chief and immediate 
problems encountered had to do with 
the installation of steam mains. 
There was no established practice for 
any extensive piping. 

The Evolution of Pipe Joints 
The first and most commonly used 

method of joining the lengths of 
wrought iron and steel pipe together 
was by screwing couplings over the 
threaded ends. Later, the use of 
"long recessed" couplings facilitated 
making these joints. This method is 
still used extensively, particularly 
with the smaller size pipes. After 
many years, it was found that in 
some places the corrosive action of 
condensate, and outside moisture, 
eating into the pipe, caused leaks 
around the joints, since the threads 
in the pipe left but little metal at 
these points. When the oxy-acetylene 
method of welding was introduced, 
Ansco realized the value of welding 
in District Heating installations and 
was quick to experiment and sub­
sequently adopt its use. 

Experiments in welding proved 
many things of interest to the Dis­
trict Heating industry. A pipe weld 
could be made in a given time by an 
expert welder, using the proper 
equipment and materials, that would 
be stronger than the rest of the pipe, 
absolutely steam tight and could be 

so guaranteed."r On the other hand, 
a good welder, but not an expert in 
this special branch of the art, with 
the same equipment could make, 
apparently, the same joint but it 
might leak steam, be subject to 
internal strains that later would 
crack the joint or might "burn" the 
metal and produce a joint of doubt­
ful strength or dependability. Also, 
an expert man, using the wrong 
equipment or materials, might do no 
better. The great importance of a 
guaranteed weld in underground con­
struction is manifest to all. In order 
to so guarantee its work, it has been 
imperative for Ansco to rigidly 
school its corps of expert welders and 
watch its welding with consummate 
care. 

Later, when electric arc welding 
was perfected, more extensive use of 
welding became possible. The use 
of seven units of Fordson tractors, 
with welding generators mounted in 
the rear, provides Ansco's sub­
sidiary construction company with 
mobile equipment to weld many 
miles of piping in a season. Both 
the electric and gas method of weld­
ing are used- often both on the same 
installation, since each method has 
its peculiar advantages. 

Various kinds of flanged joints are 
used, including the Van Stone and 
ADSCO -Van Stone type, and other 
similar joints, particularly between 
the pipe and fittings. With proper 
welding and fittings, complete under­
ground steam distribution systems 
are now being installed having no 
flanged or screwed joints, everything 
being welded; the pipe welded direct 
to steel fittings. This construction 
is being most successfully used, even 
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in extreme conditions with operating 
pressures over 300 pounds to the 
square inch, and with high superheat. 

Providing for Pipe Expansion 
That characteristic of metal, which 

causes it to expand when heated, is 
a most important factor in the de­
sign of District Heating piping. In 
the early days, junction boxes, so­
called, were designed to serve as 
expansion joints. From a study of 
the failure of various designs of 
expansion joints and through ex­
perimentation with scores of new 
types, there has been developed over 
a long period, a knowledge of the 
fundamental requirements of expan­
sion devices for every operating con­
dition of pressure and temperature. 

Designing new expansion joints 
seems to be a favorite pastime for 
many. Almost every month one 
hears of a new expansion joint. The 
uninitiated may easily select a new 
and untried joint which is cleverly 
illustrated and described. Although 
scores of different joints are sub­
mitted to Aosco engineers, there 
are exceedingly few they would feel 
safe in installing in underground 
steam lines, where dependability, 
long service and freedom from atten­
tion are so important. 

Adsco Duplex-Sleeve Guided Expansion Joint. 

Aosco joints have been designed 
especially for the severe service of 
District Heating companies. Thou­
sands of these joints have been in 
continuous operation under the 
streets of scores of cities for a quarter 
of a century and more. The "varia­
tor", which is a closed type or pack­
less expansion device, eliminates the 
need of manholes. It absorbs the 
pipe expansion on corrugated sheet 
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Adsco Expansion Variator. 

metal diaphragms strengthened by 
steel backing plates. 

For high pressure and high tem­
perature steam lines, a special joint 
called the "Aosco Duplex - Sleeve 
Guided" expansion joint assures a 
tight joint. This joint, because of 
its special construction,has been hold­
ing tight for years in long lines trans­
mitting steam at 300 pounds and 
600 degrees. The Duplex and other 
special joints are illustrated in a 
comprehensive bulletin on expansion 
equipment. 

Special Valves for Underground 
Service 

To lend flexibility to the steam 
distribution system, valves are in­
stalled as required. Ordinary valves 
are sometimes used in these installa -
tions but it is customary to install 
valves which have been especially 
designed to meet underground con­
ditions. For many years the Aosco 
valve has been well known among 
utilities for 125 pound service. 

With the growing tendency toward 
higher distribution pressures, ranging 
now up to 350 pounds, Aosco 
realized the need for a line of 250 
pound and 400 pound gate valves. 
Rather than spend years in design­
ing, experimenting and perfecting 
these valves, Aosco recently pur­
chased the complete patterns and 
equipment of the old Nelson Valve 
Company for such lines as desired. 
After a year and half spent in careful 
re-designing to meet the exacting 
needs of District Heating work, they 
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A l,attery of Northeastern welding tractors 

are now supplying Aosco Nelson 
Gate Valves in cast iron and steel 
to operate on any pressure up to 400 
pounds and any temperature up to 
750°F. These valves have proven 
their merit in long years of service 
and, with Aosco improvements, 
they add another tremendous oppor­
tunitity for Aosco to meet the 
needs of the District Heating in­
dustry. 

Removing Line Condensation 
A certain amount of steam con­

densed in the distribution piping and 
to draw this off without loss of steam 
required a device that would pass 
water but close against steam. Like 

Empire Steam Trap with Vacuum 
equipment. 

all Aosco equipment, the steam 
traps required years of experimental 
and development work before one 
could be perfected that would meet 
the exacting conditions encountered. 
The traps being installed under­
ground, in manholes, were not easily 
accessible for inspection and main­
tenance work. The steam frequently 
contained a great deal of dirt. Com-

plicated traps required constant and 
costly attention. The perfect trap 
would be the simplest possible one 
with plenty of room for dirt to 
accumulate below the valve, with 
dependable ball float and just as 
few, simple parts as possible. The 
present improved Empire Trap em­
bodies all the desirable features. In 
thousands of manholes it is keeping 
low pressure (20 pounds) steam lines 
free of condensation and at a cost 
for equipment and maintenance 
which is a tribute to its simplicity, 
efficiency and dependability. On 
higher pressure lines the Aosco 
Trap is doing the same thing. How 
these same traps, in legion, are 
serving District Heating companies 
in customers' premises is mentioned 
later. 

Need for Special Fittings 
In this classification come such 

devices as anchor fittings, angle 
fittings, rollers, alignment guides, 
manhole covers, etc. 

The pioneer engineers realized that 
service pipes coming off the steam 
main should connect at a fixed or 
anchored point, so that the expansive 
movement of the main would not 
break or strain the connection. The 
design of the mains divided the 
expansion between alternate an.chor­
ed points and expansion devices. 
By designing both the anchor fitting 
and the body of the expansion joint to 
provide not only for easy and secure 
anchoring in concrete but also to 
provide service outlets, the need of 
additional and special service fittings 
was avoided. Where no service was 
required at the anchor points, a 
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special pipe clamp was designed with 
anchor extensions to provide secure 
anchorage and cut the cost of instal­
lation. A bead is welded around the 
pipe on each side of the clamp so that 
the pipe cannot shift in either direc­
tion. 

In the installation of the pipes 
underground, the most unexpected 
and complicated conditions are ex­
posed. Water pipes, sewers, gas 
lines, electric conduits and many 
other things conspire to prevent 
adherence to the layout and grades 
as planned. Frequently, changes in 
direction made necessary by these 
unforeseen conditions cause expen­
sive delays in installation work while 
special fittings are being made. To 
meet such conditions, Ansco en­
gineers designed a series of special 
flexible angle fittings which can be 
adjusted quickly to permit of any 
angle from a fraction of a degree up 
to 45°. These adjustable wedges, 
angle flanges and angle joints are 
extensively used, not ·only in District 
Heating installations but by rail­
roads in round houses, by piping 
contractors and others. 

After the piping is laid in the 
trench and connected, it has to be 
supported in the conduit, not only 
to keep it away from contact that 
would cause a loss of heat, but so 
that it will be free to expand and 
contract longitudinally and without 
shifting out of proper alignment. To 
make special roller guides for every 
type of construction and every size 
of pipe would lead to confusion, so a 
line of guides and rollers was per­
fected that is adaptable to a variety 
of installations. Where covering 
is applied over the pipe a saddle 
plate is used. This saddle, resting 
on the roller guide, supports the 
pipe while permitting of complete 
application of insulation. By moving 
with the pipe it prevents crushing 
the pipe covering. 

, In pipes conveying high tempera­
ture steam, the tendency to buckle, 
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Showing correct installation of steam pipe in 
Adsco CasinQ. Note provision for under­
drainaae. 

twist and weave is pronounced. If 
this distortion from true alignment is 
permitted to reach the slips of 
expansion joints, there is great dan­
ger of the slip becoming cramped. 
When this happens, the irresistible 
force of expansion may tear the 
joint away from its anchor or break 
out the opposite anchor. Even 
though no break occurs, the distor­
tion of the packing in the stuffing 
box may permit of serious leaks. 
This distortion of long runs of pipe 
cannot be entirely eliminated but it 
can be absolutely controlled and so 
avoid any trouble. The alignment 
guide was especially developed for 
high pressure piping. When this 
device is placed ten or twelve feet 
in front of each expansion joint slip 
and is firmly anchored in concrete, 
it allows the pipe to move freely in 
a longitudinal direction but prevents 
any lateral deflection. This assures 
a true thrust of the slip into the 
body of the expansion joint and 
overcomes many major difficulties 
in high pressure steam transmission. 

The manholes are sometimes lo­
cated in busy streets and sometimes 
in area ways. When subjected to 
heavy traffic the covers must support 
great weight but for light traffic 

there is no need for so much metal. 
Two types of manhole tops and 
covers were designed to meet these 
conditions, one heavy, one light. 
Both have double covers which serve 
to keep out surface water and reduce 
heat loss. 

Insulation and Conduit 
Naturally the insulation of the 

District Heating distribution system 
is of great importance. There is, 
however, a point where the added 
cost of higher efficiency is not com­
pensated for by the economy effected. 
In this respect each installation is a 
problem within itself. 

HiQ/1 pressure steam and return lines in 
Adsco Jllulticell Tile Conduit. 

In considering insulation for .under­
ground steam lines, the pioneers 
had a limited choice of materials. 
Dry wood had long been recognized 
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as an excellent insulation and this 
was the first material selected. While 
pump logs proved both highly 
efficient and relatively inexpensive, 
there were certain inherent disad­
vantages. If they were not thorough­
ly dry when installed, the heat from 
the steam pipes would cause them to 
shrink and cracks would open up, 
permitting ground water to get in 
to the steam pipe. This resulted in 
excessive condensation, while also 
causing the wood to rot. All of these 
disadvantages were later overcome 
with Ansco Red Diamond Brand 
Casing. 

Ansco Casing is an ideal combi­
nation insulation and conduit. It 
is built up in all sizes from thoroughly 
kiln-dried, selected lumber. Machin­
ed segmental staves, with tongue and 
groove, are formed into hollow logs 
from four to eight feet long. A heavy 
galvanized steel wire is closely bound 
around the outside and drawn into 
the wood, flush with the surface. 
Opposite ends of each section of 
casing are mortised and tenoned 
half the thickness of the casing wall 
and four inches long. Each section 
is then heavily coated on the outside 
with a special asphaltum water­
proofing and rolled in fine sawdust. 
The sawdust protects the water­
proofing while the casing is in transit 
or being handled. 

The casing is made with wall thick­
nesses of 2", 3", and 4". While in 
some very low pressure installations 
the casing is used unlined, it is more 
frequently supplied with a double 
lining of asbestos paper and bright, 
highest quality tin plate. The lining 
of the casing adds to its efficiency and 
prolongs its life. Four inch wall, tin 
and asbestos lined Ansco Casing is 
used every year on miles of steam 
lines conveying steam up to SO 
pounds pressure. Where higher 
pressures are employed, a larger size 
casing is used which permits of a 
one inch covering over the steam 
pipe before the casing is applied. 
The 3" casing is largely used on serv-



Page Thirty 

ice lines or on other lines where the 
first cost of installation is of greater 
concern than a few points in insula­
tion efficiency. The 2 11 casing, lined 
and unlined, is chiefly employed on 
condensation return and hot water 
lines. 

In application, a casing is selected 
having an inside diameter 2 11 larger 
than the steam pipe. Guides and 
rollers support the pipe concentric­
ally in the casing so that there is 
maintained a one inch annular dead 
air space between pipe and casing. 
This adds materially to the operat­
ing efficiency and permits of free 
movement of the pipe in expanding 
and contracting. Being completely 
waterproofed, the ground water can­
not reach the steam line. As every 
stave is thoroughly kiln-dried there 
is no shrinkage when steam is turned 
on, so that Aosco Red Diamond 
Brand Casing maintains its excellent 
efficiency for years after ordinary 
wood logs or casings have crumbled 
into decay. 

Hundreds of old installations are 
mute testimony to the great life and 
high efficiency of Aosco Casing. 
Every year Aosco is called on to 
enlarge steam mains in many cities 
and unearth old Aosco Casing in­
stalled from fifteen to thirty years 
ago. The wood is as solid and tight 
as when installed, and the tin plate, 
having been so well protected, is as 
bright as when received from the 
mill. This salvaged casing is fre­
quently re-installed. 

Multicell Tile for High Pressures 
In quite recent years, the trend 

toward higher pressures (much over 
125 pounds) has led to the develop­
ment of other types of underground 
construction. District Heating com­
panies need highly efficient distribu­
tion systems, but costs must bear a 
reasonable relationship to efficiency. 
They require of their underground 
conduit systems: (a) long life, (b) 
freedom from maintenance work, 
(c) a degree of elacticity to compen-
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sate for changing temperatures, the 
absence of which will cause cracks 
in the conduit and loss of efficiency 
from water seepage, (d) accessibility 
to pipes for cutting in new services, 
(e) the protection of dependable 
underdrainage, and, what is very 
important, (f) a flexible construction 
that readily adjusts itself to unfore­
seen conditions, accommodates one 
or more pipes as occasion may re­
quire and lends itself economically 
to enlargement, extension or dup­
lication. 

While for high pressure work much 
concrete conduit has been used, it 
is far from ideal. It does not check 
with requirements listed above. Its 
efficiency is low by reason of its 
heat conduction and it costs more 
than other conduits of higher effi­
ciency. Its life is long but being in 
continuous section, it is subject to 
cracks and ruptures due to expansion. 
The cutting in of services in a con­
crete conduit is a considerable job. 
In a few carefully worked out de­
signs where these and other factors 
are provided for, concrete construc­
tion is giving satisfactory results. 

To meet every need and overcome 
the disadvantages of other high 
pressure conduit systems, Aosco 
adopted and has perfected, the 
Aosco Multicell Tile type of con­
struction. An Aosco Multicell Tile 
is similar to a building tile being four 
inches thick, eight inches high and 
sixteen inches long. Two longitudi-

Perfection Reducing 
Valve. 

nal air cells provide the insulating 
qualities of dead air. The tile is extra 
strong and heavily salt glazed. In 
both top and bottom four inch sur­
faces there are cast two mortar-lock­
ing grooves. 

The following brief description 
will show clearly how the modern 
Aosco Multicell Tile Conduit meets 
every need of the distribution system. 

Adequate underdrainage is sup­
plied by farm tile laid to grade and 
covered with broken rock. Over this 
a substantial concrete base is made 
of proper width and with a raised 
middle section so that the conduit 
wall cannot shift inwardly. The 
pipe or pipes are laid, supported, 
guided and covered (after testing) 
then the conduit walls are built up 
by masons using the Multicell Tile 
either flat or on edge. At intervals 
the ends of the tile are stopped off 
to prevent air circulation. If the 
conduit is large, tee irons are set on 
16" centers and Multicell Tile sup­
ported on these to make the roof. 
After this, the top is plastered over 
with mortar and frequently water­
proofed. 

Any combination of pipes may be 
readily housed in a Multicell Tile 
Conduit; the air insulated double 
wall and roof construction is efficient 
and much stronger than required. 
The multiplicity of joints accommo­
dates conduit expansion without 
cracking. Additional lines may later 
be laid alongside or on top, making 
good use of the conduit already in. 
Changes in direction and grade are 
simple matters. Cutting in a service 
merely means breaking out a single 
tile, on the top or side of conduit. 
The cost of this ideal construction is 
seldom more and frequently less than 
other and less desirable conduits. 

Regulating Steam to Meet 
Customers' Requirements 

Having brought steam to the 
customers' premises, there still were 
problems to be solved. The steam 
pressure in the mains was higher 
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The above cut shows a clever combination of 
gauges regulating valve and steam meter--a 
relic of Ille ea1·ly daJ/S. 

than desired for heating purposes. 
To reduce the pressure and at the 
same time maintain the lower pres­
sure constantly, regardless of varying 
dist rib u ti on pressures, required 
another type of device. Years were 
spent in developing a dependable, 
simple and inexpensive regulating 
valve which could be set to deliver 
a pressure of a few ounces or pounds, 
regardless of whether the line pres­
sure was five pounds or twenty 
pounds. Ultimately the Perfection 
Reducing Valve was produced. 
Today, thousands of these are in 
use, many hundreds of which have 
been in constant service for over 
twenty years. 



Page Thirty-two 

Accurately Measuring the Steam 
So that the steam sold could be 

properly billed, a meter had to be 
designed. Some fantastic devices 
were employed in the early days but 
as the industry grew it became ap-

St. John Steam Flow life/er. 

parent that two classes of meters 
would be needed. There was need 
for a meter to accurately measure 
and record the steam consumption 
be weighing the condensation. This 
brought out the Simplex Condensa­
tion Meter. There were some cus­
tomers, however, who used the steam 
for power or process work and no 
condensate was available for meas­
urement. To meet this condition the 
St. John Steam Flow Meter, an in­
vention of Mr. St. John's, was adopt­
ed and perfected. Both of these 
meters, now much improved, are 
accurately measuring millions of 
dollars worth of steam every year. 

Ansco Rotary Meters are a later 
development to meet the demand 
for this type of device. 

Steam Conservation 

Wherever a condensation meter is 
used, some device is needed to keep 
the steam from passing through the 
meter and being wasted. On many 
District Heating installations Ansco 
Pipe Receivers perform the dual 
work of condensation tank and steam 
trap. Other installations standardize 
on steam traps whether or not re-
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ceivers are used. Here is where the 
Ansco and Empire Traps (previous­
ly mentioned) are saving District 
Heating companies thousands of 
dollars every year. The simplicity, 
efficiency and low cost of the Empire 
make it the favorite, not only of 
heating companies but others re­
quiring low pressure traps. 

Although there are many other 
Ansco devices manufactured to 
serve wherever steam is to be econ­
omically distributed, the foregoing 
will convey some idea of the long 
process of experimentation and de­
velopment behind the perfection of 
Ansco equipment. 

When Ansco's construction sub­
sidiary, the Northeastern Piping & 
Construction Corp., is retained to 
install underground steam lines, these 
tried and proven devices are invari­
ably used. The assured service of 
this equipment, combined with the 
broad experience of the engineers, 
makes possible a guarantee of per­
fect operation of the entire distribu­
tion system. Each year large 

Adsco Simplex Condensation llleter. 

utilities and others contract with 
the Northeastern Company for many 
miles of steam and hot water piping, 
knowing that the expansion devices, 
anchor fittings, guides, gate valves, 
traps and other equipment used on 
the work, as well as the construction 
itself, will give complete satisfaction 
under the most severe operating 
conditions. 

,I 

A Pledge to Service 

IN looking back over the years, the officers and 
directors of the American District Steam 
Company feel a justifiable pride in the major 

part the company has played in originating, de, 
veloping and extending District Heating as a so, 
lution to heating problems, a national economy 
and a distinct public benefit. 

Although District Heating has made rapid 
strides, every indication points to accelerated 
progress; we see before us the day when public 
heating will rank with electricity, water and gas, 
serving everywhere institutions, communities and 
cities with clean, fireless heat, contributing in 
large measure to health, comfort, economy and 
profit. 

This company and it subsidiaries, the North, 
eastern Piping & Construction Corporation, and 
the Canadian District Steam Company, Limited, 
are committed to the extension of District Heat, 
ing and to tlie service of all those institutions, 
industrials, public service corporationsand munici, 
palities that are giving thought to the distribution 
of steam for heating, power and other purposes. 

Vice-President and Manager 

AMERICAN DISTRICT STEAM COMPANY 

NoRm TONAWAND.\.NX 






