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0f HOT WATER HEATING

In this catalog are set forth the
advantages of Thrush Regulated
Hot Water Heating together
with useful tables of valuable
data for heating contractors.
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THRUSH SYSTEM MEANS MORE SATISFACTION
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What is the Most Satisfactory
Method of Heating?

OT water heating, in the opinion of the best modern

Heating Engineers, is the most satisfactory and eco-
nomical method of heating for residences, apartments, green-
houses, garages, and store rooms. Careful tests lasting over
several vears prove that even gravity Hot Water Heating
Systems actually save 20% in yearly fuel consumption over
steam. The Thrush Controlled Hot Water Heating System
provides the most highly efficient and economical heating
plant possible, saving 30% to 409 in fuel consumed as com-
pared with gravity Hot Water or with Steam.

Why Hot Water is More Satisfactory

In a steam heating plant the temperature of the steam
cannot be controlled because steam must always carry at
least 213 degrees temperature. Steam is either on full force
or it is shut off entirely. There is no “in between™ stage for
moderate weather. If the steam is shut off at the radiator,
coal is being wasted at the boiler because the steam is there
just the same doing no useful work.

Tn a Hot Water Heating plant, on the other hand, the
temperature of the water can be delicately controlled to pro-
vide just the right amount of room temperature for the re-
quirements of the weather. Hot Water will heat rooms suf-
ficiently warm in the coldest of weather and it will keep
the rooms comfortable in mild weather without waste of fuel.
With Hot Water vou generate just as much heat as you need.

THE THRUSH TANK-IN-BASEMENT SYSTEM IS BEST
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WEATHER FOR AVERAGE HEATING SEASON

In New York, Boston, Chicago, Pitisburgh
and St. Louis
Oct. Nov. Dec. Jan. Feb. Mar. Apr.
Highest tempera-
ture degrees F. 37 68 61 55 »H0O 71 82
Lowest tempera-
ture degrees F. 34 24 6 12 4 6 16
Mean temperature
month, degrees ¥. 58 46 34 32 28 37 50
Greatest daily
range, degrees ¥, 28 24 20 29 26 37 48
Least daily range
degrees F. 6 5 5 ) ) 7 3

This chart is compiled from U. 8. Bureau reports.

The Flexibility of Hot Water Easily Accom-
modates the Weather Changes

The undoubted advantages of hot water over steam and
hot air heating are
Mildness and consequent healthfulness.
Elasticity of operation.

Ease of installation.
Economy in fuel consumption.

Thrush Regulated Hot Water

When you add to these advantages of the ordinary hot
water heating plant, the positive control of temperature pro-
vided by the Thrush System of Automatic Temperature Dam-
per Regulation, you reach the highest point of efficiency in
heating possible.

00 10

The Thrush System provides a closed system under pres-
sure that promotes rapid circulation and intensifies the heat in
the radiators by increasing heat transmission. The Thrush
System makes anv hot water heating plant vastly more
efficient,
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THRUSH HELPS STEAMFITTERS TO MORE PROFIT

How Best Control Temperature?

There are various methods of temperature regulation.
The Thrush methad controls temperature at the source. Not
at the radiator in the room nor by the temperature of the
room,—bui by the temperature of the water itself, is the only
basically correct method of control. Room temperature regu-
lation not only does not accomplish its purpose but wastes
fuel. By the time the room is hot enough to operate the
mechanism the fire is going so strong that the mere closing of
the dampers will not check it. The chances are that by the
time the room cools off enough to open the dampers again the
charge of fuel will be so nearly consumed that the opening of
the dampers will not suffice to restore the proper room tem-
perature.

Features of Thrush Regulation

With the Thrush System installed the dampers are auto-
matically closed when the temperature of the water reaches a
point where it will produce the maximum temperature desired
in the room. While the room may still be warm, the Thrush
System opens the dampers again as soon as the femperature
of the water has dropped to a point which would eventually
reduce the temperature of the room to 2 point below the min-
imum if the dampers were not immediately opened. By this
vou can see that Thrush System provides the most practical
heat regulation and also conserves the fuel with the utmost
possible efficiency.

The Expansion {or Pressure) Tank is one of the import-
ant factors in connection with any hot water heating system.
It must be capable of providing sufficient capacity for the
range of temperature fluctuations which must be encountered,
without wasting the hot water from the system unduly. The
expansion and contraction of the water in a hot water heating
system is as constant as the change of the water temperatures,
which usually vary from 110 degrees to 200 degrees through-
out the heating season. Thus there is an almost constant
flow of water to and from this tank, which must serve as a
reservoir for the surplus water when the system is hot, and to
replenish the water back to the radiators when the system
cools. [t is the surest and most dependable means yet de-
vised to automatically perform this work.

THRUSH HELPS MAKE SATISFIED CUSTOMERS
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The Complete Thrush System

Class ““A” Equipment

Briefly, Thrush System Class “A” Equipment as shown
above comprises the Thrush Automatic Damper Regulator,
The Thrush Differential Pressure Relief, the Air Tight Pres-
sure Tank, the Thrush Damper Equalizers, Thermometer and
Special Gauge. It is all complete ready to install, with dia-
grams and charts for every type of boiler in common use.

Thrush System is a controlled hot water heating system
operating under a slight pressure. The Expansion (or Pres-
_Sure) Tank is placed close to the boiler in the basement, mak-
ing installation easy and eliminating all danger of freezing.
By reference to Figure 1 above, it will be seen how simple it
18 to install the entire Thrush Equipment, while it requires
on the average eight hours for a steam fitter and his helper
to properly install the old system with the expansion tank in
the attic. The saving in labor and material will more than
neutralize the added cost of Thrush Equipment.
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THRUSH THERMOSTAT HAS SIX INDEPENDENT UNITS
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The Thrush Automatic Temperature
Damper Control

The operation of this Regulator depends upon the temper-
ature change of the water circulating through the heating sys-
tem and not wpon pressure. Changing the pressure in the sys-
tem does not affect the operation of the Thrush Temperature
Regulator in any way. For maintaining differenj; water tem-
peratures, only a simple adjustment of the weights on the
lever is necessary—sliding back and forth on the rod.

The Thrush Regulator consists of a three-inch Multiple
Dis¢ Thermostat which sets in a dry well surrounded by the

hot water leaving the boiler, which circulates in a chamber _

around it.

The Thrush Temperature Regulator requires no personal
attention to insure proper operation; no winding of motor or
clock ; no adjustment of Thermostat. There are no electrical
connections to get out of order. It reduces care taking, saves
running up and down cellar stairs and insures uniform and
healthful heat. It is a fuel saver, is adaptable to any kind of
hot water heater where automatic regulation is desired and it
can be installed on old jobs as well as new with minimum dis-
comfort to the occupants.

NOTICE SIMPLE STURDY RELIABLE CONSTRUCTION

Six

Each
Thermostat
Works
Independently

The Regulator
may be connected
with 114" close nip-
ple as shown on page
16, figure 17, or it

- may be connected
circulating back to the return port of the boiler as shown on
page 5, figure 1. The Regulator is slightly higher in efficiency
when connected to the return port but will work very satis-
factorily either way.

Twelve Real Features

1 Thermostats in six separate and also prevent weights from
units; defect in one does not sliding off ends.
put Regulator out of service,

2 Thermostat units easily as-
cessible by simply loosening
three set screws and lifting head.

3 Thermostat sets in dry well so that
units are preserved.

1 Lever is made in three sec-
tions and packed in same
neat box with Regulator.

Heating plant doesn’t have to be
drained to remove thermostats.

Tappings suitable for any tyvpe of
boiler.

o RV ) B

Specially adaptable to many methods
of installation.

Movable and adjustable head.

=1

New style trigger with set s5crew to
fasten lever in permanent position.

9 Trigger and lever so designed

as to permit lever to be adjust-

ed into best position for fastening

lever to chains which control
dampers.

10 Leve_r lies close to top,

requiring less space
above Regulator to ac-
commodate lever action.

11 Special clips made
to fit on lever, con-
venient for hook up—

Fig. Ne. 4

Six sepurate 3-in.
Thermostatic discs
witha total area of
84 square inches
Sensitive, yet
powerful.
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COMPARE THE SAFETY FACTOR WITH OTHERS

The Thrush Differential
Pressure Relief

The Thrush System is a closed
system operating under pressure.
It has a safe and positive means of
relieving excess pressure with ab-
solute certainty.

The Thrush Differential Pres-
sure Relief Valve is assembled in
a way that will not permit dirt or
sediment to accumulate around the
seat and will therefore always

Fig. No. s R .
Patented—Complies with code  CloSe tight against the leakage of

AL S ME water when the pressure in the
system has been reduced to the proper working condition.
The valve really seats upward against the ceiling.

It is set to open at approximately 26 pounds pressure or
an equivalent of about 60 feet altitude, which is suitable pres-
sure for 1, 2 and 3 story buildings. Special adjustments can
be made at our factory to meet the reguirements of higher
buildings when ordered.

It cannot fail to operate when the pressure has reached
the maximum for which it is set because the differential ratio
between the valve disc and the diaphragm which operates it is
ample. This provides a tremendous safety factor and insures
positive overflow of excess water in the heating system when

needed. This certain control makes it possible to maintain -

higher pressure with safety and thus insure better and quick-
er circulation. The Relief Valve is connected to the water
supply line and there is no circulation of water through the
device except at such times as excessive expansion takes place.
It is therefore filled with the coolest water in the system
which preserves the elements from deterioration.

If the system is drained during the winter on account of
closing up of building for any reason, the Differential Relief
Valve should be disconnected and all of the water poured
out of it, then reconnected to the system.

DIRT CANNOT ACCUMULATE ABOUT VALVE SEAT
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How It Works

The water enters the Differen-
tial Pressure Relief Valve at A,
passes through opening B into By-
Pass C, to opening D into top
Chamber E. (See Figure 6). The
Valve Member is closed tight when
not under pressure by means of the
tension of Coil Spring 7

As pressure accumulates from
the system, Diaphragm 9 is forced
against Adjustable Plate 8, which
pushes down upon Valve Stem 4.
When pressure has become sufficient to counteract the ten-
sion of Coil Spring 7, the Valve unseats and allows the water
from Chamber A to pass out through Middle Chamber of
opening G. As pressure recedes coil spring pulls Valve Disc
against seat and overflow ceases.

Notl only is the safety factor of the Thrush Differential
Pressure Relief Valve ample to eliminate oll possible danger,
but even if the spring should break the only result would be
immediate relieving of the pressure. Breakage of a spring
does not put the boiler in danger of bursting but merely al-
lows the excess pressure to escape at an even lower pressure
than it would under normal working conditions. This is due
to the fact that the Thrush valve seats on the ceiling, leaving
no pocket where dirt can accumulate to prevent proper seating.

When installing a Thrush Differential Pressure Relief
Valve always cause the system to overflow when vou first fill
it so that water will pass above the valve seat and submerge
the valve dise. This prevents all possibility of corrosion. The
ordinary type of relief valve is open to the atmosphere on one
side and the action of air on the valve with the slight amount
of water which may seep through encourages corrosion. The
Thrush valve on the other hand is insulated from the air by
water above valve seat and corrosion prevented.

Page Nine



THRUSH TANKS ARE SUPERIOR IN QUALITY

THRUSH PUTS THE AIR TO WORK TQO

A Vital Part of Any
Hot Water Heat-
ing System

DIMENSIONS AND CA-
:‘“—‘\\« PACITIES OF TANKS

| Size No. 0—12"x36"
_‘? 350 sq. ft. radiation
Size No. 1—12"x48”
750 sq. ft. radiation
Size No. 2—12"x60"
1250 sq. ft. radiation
Size No. 3—147"x60" .
2000 sa, ft. radiation

Fig. No. 7

Thrush Air Tight Pressure Tanks

The Thrush Pressure Tank conserves hot water. When
ever water is heated, it expands and some water is forced out
of the system. In the ordinary open gravity or the “tankless”
system it overflows out into the air, and is wasted. It takes
coal to raise the temperature of water, and every time hot
water is wasted, coal is wasted, for when the water in the
system cools and contracts, fresh water from the mains must
be taken in, and that calls for more heat immediately.

In Thrush System this water that is forced out of the
system goes into the Thrush Pressure Tank where it is saved,
ang it returns to the system immediately when the water in
the system has contracted again,

Every time fresh water is let
into a boiler it deposits lime, mag-
nesia and other insulating substances
on the boiler plates. This gradually
reduces the heating efficiency of the
plant. By keeping the same water in
the system for a long time, the
Thrush Pressure Tank not only pre-
vents waste of fuel but helps to cut
down this deposit of mineral to a
MANTIMUM.

Fig. No. &

Why Thrush
Tanks Won’t
Water-Log

The Thrush Pres-
sure Tank is made of
copper bearing steel. It
is air tight and every
one is tested under high
pressure before ship- ;
ment. It is never com- | N
pletely filled with wa-
ter. More than half of ‘ !

it is filled with air.

BUBEBLES aRE
THICKEST ON
HOT PLATES
WHERE AR

T 3 3 1S LIBERATLD

BUBBLES SHOW FORMATION OF

. : AIR AT HOT BOILER PLATES AND

The same air which PATH THRU RISERS TO PRESSURE
gets into radiators and TANK - AIR ALWAYS GOES Up!
causes trouble in the Fig. No. o

ordinary system is here put to work. By the Thrush method
of piping, all the air which gets into the system through the
water mains or which is liberated at the hot boiler plates na-
turally rises to the highest point immediately above, which is
the tank. The illustration above shows the path which the air
takes direct from the boiler to the Pressure Tank. Thus not
only is air kept from the radiators but the needed supply of
air in the Pressure Tank is constantly maintained.

When installing a system requiring more than 2000 square
feet of radiation, simply use more than one tank. For instance
a job carrying 2750 square feet of radiation requires one No.
3 Tank and one No. 1 Tank as shown in the illustration below.

Two tanks are used because a tank larger than our No.
3 would be too large to go between joists, and a tank that is
set on the basement floor

is apt to waterlog. Fig.
10 shows the proper ar-
rangement.

When buildings are
higher than three-story
be sure to indicate it in
ordering so that proper
equipment can be sup-
plied.

Fig. No. 10
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EVERY THRUSH REFINEMENT MEANS LESS LABOR

THRUSH SYSTEM IS COMPLETE AND RELIABLE

Thrush Damper
Equalizers

With the Thrush
Svstem of Hot Water
Heating all pulleys are
dispensed with and in
their stead Thrush
Damper Equalizers are
furnished. These Damper Equalizers can be delicately bal-
anced for extremely sensitive operation and theyv will con-
tinue to function in this delicately sensitive manner for an
indefinite period. They will not stick or bind at any time.
Therefore, the full power from Thermostat lever is applied to
the opening of the dampers. Practically none is lost in trans-
mission. It requires comparatively few degrees of tempera-
ture change between the open-
ing and the closing of the
Dampers—consequently more
uniform house temperatures
are maintained.

Fig. No. 11

G

Thrush Regulator rod
iz hooked up with the

There is no way for §  Damper Equalisers by
. o ra i means of clips, wh!_c_h
Thrush Equalizers to “jump speed up and simplify

the installation

the track” or get out of or-
der, like the ordinary pulley
and chain arrangement. They
will work right at first and
keep on doing it for years.

Thrush Damper Equaliz-
ers are sturdy in construction.
They are made of heavy gauge steel and plated to prevent
rusting.

Fig. No. 1z

Each one is complete with a screw held in the top mak-
ing it a simple matter to install. No loose screws or screw
driver bother with.

Page Twelve

A Simplified Gauge on
Thrush System

The original dial design of .
this gauge makes it very easy [ %
for the most inexperienced per- b
son to operate Thrush System
at maximum efficiency. Instead
of the usual altitude dial, this
dial bears markings both in pres-
sure and in feet. The number of feet from boiler to highest
point in the system indicates point at which boiler should be
filled with water so the proper pressure will be registered. Red
Arrows plainly labeled point to place where indicator should
stand for one or two story building, for three story building,
and four story building.

Thrush Thermometer

.

Copyrighted

Fig. No. 13

Thrush System includes a delicately respon-
sive thermometer which indicates the water tem-
perature in the hoiler. This enables the operator
to adjust the regulator with full knowledge of
conditions within the boiler, and weights can be
set to provide just the proper degree of water tem-
perature according to the table of temperatures
which is on the instruction sheet furnished with
Thrush System. It is also reproduced below.

Fig. No. s Table of Temperatures

This shows the approximate boiler temperatures which should be
maintained to meet varving outdoor temperatures. They will vary of
course in proportion to the condition or construction of the building.

Outside Temperature Boiler Temp.
60 degrees above ... ... ... .....120 degrees
50 degrees above ................... . e o ....130 degrees
40 degrees above ... .. .. AP ... ....145 degrees
30 degrees above ... R R _...160 degrees
20 degrees above .................... .. B ... ....170 degrees

10 degrees above . ....180 degrees
| o G ....190 degrees
10 degrees below .. ....200 degrees
20 degrees below ..-.210 degrees

30 degrees below .. .. .. . ... .. . . _ ..225 degrees
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LET US HELP YOU SOLVE YOUR PROBLEMS

THRUSH
DIFFERENTIAL
PRESSURE RELIEF ] DARF R

B EQUALIZERS

FILLING
CONMNECTION

THRUSH
AUTOMATIC
:r',:DAMPEF\' REGULATOR

&

:

o e e S

DR AIN | l

Fig. No. 15

Thrush System With Sectional Boiler

One of the advantages of Thrush System is that it can
be applied to a heating plant of any kind or size. It is adapted
to large as well as small installations. The above illustration
shows the proper method of installing with sectional cast
iron or steel boilers,

The same method of trapping the air into the expansion
tank can be applied to installations on sectional boilers and in
fact to installations on boilers of every kind.

The use of Thrush Damper Equalizers in place of pulleys
here offers a big advantage also. As the installation above
shows, Thrush Damper Equalizers may be separated and
placed at any point desired to obtain maximum efficiency of
operation.

With each Thrush System we pack an instruction sheet
which gives complete diagrams for installation on each pop-
ular type of boiler.
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THRUSH EQUIPMENT FOR OIL BURNERS
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Fig. No. 16

Thrush System of Hot Water Heating
Class “B” Equipment

While we recommend that a complete Thrush System be
installed wherever possible, there are cases in which the
Regulator may not be required.

The advantages of the Thrush Closed System with the
water under pressure, producing an accelerated circulation
and increased heat transmission, are so well known that many
installations where other forms of regulation are furnished
with the boiler, are made with Class “B” Equipment added.
An oil burner for instance usually has its own regulator, but
the addition of Thrush Class “B” Equipment will greatly in-
crease the heating efficiency of the job,

Class “B” Equipment consists of the Thrush Air Tight
Steel Pressure Tank, Thrush Differential Pressure Relief,
Thrush Thermometer and Thrush Special Gauge. It is listed
separately in our price list.
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Chrush System-of-Hot Water Heating

The Thrush Air Tight
Pressure Tank. It is
made of copper bearing
steel, thoroughly tested
before shipping.

Thrush Damper Equal-
isers. Provide delicately
sensitive balanced oper-
ation of Dampers. Much
better than pulleys.

Thrush method of piping.
Traps air from Flow risers
and leads it into the tank
where it serves a wuseful
purpose. Keeps it out aof
the system.

Uniform temperatures
maintained. Adjustment
made by merely sliding
weights forward or back-
ward on lever.

Thrush Thermometer
Sets in boiler. Indicates
temperature of water
within boiler enabling op-
erator to maintain desired
room temperatures.

k:. —_—

YoT WATER. *
SYSTEM

¥

1

“Fi“ing Connection.

Thrush method of instal-
lation takes only six feet
of pipe and eight connec-
tions. Quick and easy.

| Thrush Differential Pres-

L ure Relief. Provides pos-

itive safe overflow. Main-
tains additional pressure
onsystem, relieving excess

| pressure instantly.

| Clip for easy hook-up of

rod to damper chains.
Clip on opposite end of

I[_ Regulator rod prevents

weights from slipping off.

—

Thrush Automatic Dam-

1

per regulator. Maintains
temperature of water in
radiators and thus uni-
form room temperatures.

Thrush Gauge. Has a
simplified dial with mark-
ings both in pressure and
in feet. Easy to under-
stand.

Drain Valve. To drain,
open air vents on radia-
tors. Remove drain plug

Makes a Closed System. automatically regulated.
Only six feet of pipe and eight fittings needed.

Fasy to nstall~Fconomical in Operation

ST e

in pressure tank.




SPEEDING CIRCULATION CUTS FUEL COST

UNIFORM TEMPERATURE AND SAFETY

Thrush Differential Pressure Relief Valve

and Air Tight Pressure Tank

For Arcolas, or similar installations where overhead pip-

ing system is used and where radiators set on same floor level
as the heater, the illustration at bottom of this page shows
how to apply the Thrush method of harnessing the system.
We guarantee the circulation in any Arcola or similar installa-
tion where owr instructions for the use of the Thrush Differen-
tial Pressure Relief Valve and Pressure Tank are adhered to.

Instructions

Connect Thrush Differen-
tial Pressure Relief Valve to
the return pipe, near heater,
as shown, and extend it above
top of heater. Locate it so
that it will be at least 12”7
away from smoke pipe. Over-
flow pipe may be dropped
through floor below,

Vent pipe must be locat-
ed under expansion tank as
shown. It should be about
14" size, with pet cock located
within easy reach from
first floor. Altitude pres-
sure gauge should always
be used and set to indicate
about 20’ altitude. When
the system is filled with
water at start, vent air
through 14" vent pipe
and fill until altitude
gauge shows 20, .

e, i
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Fig. No. 18
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Fig. No. 19

Thrush Domestic Water Relief Valve
And Automatic Temperature Control

For controlling the water temperature in Domestic Water
Heater and storage tank. The Thrush Automatic Tempera-
ture Damper Regulator is very sensitive in its operation and
will maintain uniform water temperatures without attention.

Safety

Valve similar to the larger

and is the first entirely

in its action.

Patented

The Thrush Domestic Water Relief
Valve is a Differential Pressure Relief

Thrush

valve on standard Thrush Hot Water
Heating Svstems. It is made for
operation on higher pressures however,
satisfac-
tory relief valve for the purpose. The
valve seats on the ceiling and cannot
stick, corrode or become clogged with
dirt. It is positively safe and certain
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THRUSH SERVICE IS REALLY HELPFUL

Our Engineering Department

Thrush engineers design piping plans for the trade and
for architects who are using and specifying Thrush Hot Water
Heating Systems in every part of the country. This valuable
service is available to the legitimate trade only.

It doesn’t make any difference whether your problems
have to do with the largest apartment building or the smallest
bungalow, they will be handled in a most practical and effi-
cient manner.

A well designed piping plan showing in detail the Thrush
self-controlled Hot Water System, together with all of the
various pipe sizes and connections and, in fact every part of
the heating equipment, enables vou to do your work better
and quicker.

Where Thrush plans are used and faithfully followed,
there is every assurance that the job will give the utmost
satisfaction to the customer.

Our supervising engineers are men who have spent many
vears specializing in hot water heating installations. Don’t
wait till you have the order, to ask for plans. Let us help
you get the job. The right plan may help vou win the bid
by reducing costs.

When Submitting Plans

1st—Indicate location of boiler and chimney flue. State
whether round or square boiler is to be used.

2nd—Show exact location and footage of radiators.
3rd—3Be sure to show location of stairway in basement.
4th—Indicate clearly the size of each room:.
5th—Closets should be shown.

Give as much information as possible concerning the build-
ing to be heated. It is always better for the heating contrac-
tor to figure the radiation, but if this is not done, be sure to
show the exact size of each room, size and location of windows
and doors, also the height of ceiling. All outside walls are
figured as exposed wall unless it is indicated otherwise.,

Remember that our engineers are not on the ground and
must have the information submitted as completely as possi-
ble. While it is impossible for us to guarantee the radiation
footages shown on plans, yet with the proper information
furnished with your plans, you can depend upon our estimates
with reasonable assurance of accuracy. You should indicate
whether building is of frame, brick or other form of con-
struction.

LET US MAKE YOUR PIPING PLANS FREE
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CONSULT US ON ANYTHING NECESSARY

THRUSH EQUIPMENT PAYS REAL PROFIT

Instructions for Proper Designing

The Thrush piping system has attained the limit of sim-
plicity and economy in both quantity and size of pipe and fit-
tings, the installation of which is so safe and easy that the fol-
lowing simple instructions should enable any steam fitter to
secure perfect results in every instance.

THE CHIMNEY of the building to be heated should have
sufficient height and area to supply ample volume and velocity
of draft for the beiler attached to it. This permits the boiler
to attain its full efficiency and is an aid to fuel economy.

THE BOILER capacity rating should be estimated on a
basis of at least eight hour firing periods, and on the average
of 1007 more rating capacity than the total square feet of di-
rect radiation to be heated.

RADIATORS should be located on outside walls when-
ever possible, because that is where the cold air is entering.

RADIATORS in which the mains terminate should have
one size larger valves. This serves as a distinct aid to eircu-
lation, because the radiators in which the mains terminate
serve as a link to join together the flow and return mains.

NO REDUCTION should be made in flow main consist-
ing of 114" pipe and under unless the reduction can be made
where mains turn at right angles, then use reducing ells, one
size reduction only. If mains run straight to end radiator they
should extend full size to the end and look up to the radiator
valve with reducing ells. Return mains should be graduated
in size according to valve areas.

THE PIPING SYSTEM should be laid in with the idea of
extending the mains in the most direct and convenient way, so
as to terminate in a first floor radiator furthest from the boil-
er, and utilize as much as possible short branch pipes between
mains and radiators. Avoid terminating mains in risers ex-
tending to a second floor radiator.

SIZE OF MAINS to use for a given amount of radiation
is ascertained by determining the size and area of valve to be
used for each radiator connected to a main. The combined
valve areas will be the area of main to use. The same prin-
ciple applies to risers when one or more radiators are to be
connected to them.
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Data for Figuring Radiation
1. Simple Method—There is a simple rule for figuring
hot water radiation that gives approximate results and may
be used with a reasonable degree of dependability for resi-
dence heating where the temperature required is 70 degrees.

Simple Table

Divide square feet of opening by 2.
Divide square feet of Exposed Wall by 10,
Divide the cubic contents by 60.

The sum of the figures obtained by these divisions is the
approximate amount of radiation required. This rule, how-
ever, does not take into account the various conditions which
the heating contractor must meet and results are approximate,

2. Accurate Method—For the purpose of accurately fig-
uring radiation under all conditions, we give you the two tables
shown on pages 26 and 27. These tables give standard heat
losses as compiled by recognized authorities. Radiation can
be definitely computed for buildings of any construction and
for any desired temperature by using the data given in these
tables.

For example let us figure the radiation reguired to main-
tain 70 degrees temperature in the large living room of a well
built frame residence when the weather is zero outside. The
room is 14 feet wide, 28 feet long, with nine foot ceiling, me-
dium tight windows and one door, half of which is glass.

Residence Example No. 1

Sqg. Ft.of B.T.T.
Exposure  Loss

Factor
(1) Sq. ft. Windows (medlum) ,,,,,,,,,,,,,,,,,,,, 81%94.5—= T654.5
(2] Sg- B Q008 susedmame,. — 21 48.3—= 1014.3
(8) Sq. ft. exposure ... N 784x23.1—=18110.4
(4) Cubical contents ... R 3528 % 1.27— 4480.5
Total B. BT, LosS s nmameese o 31259.7
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WE SHOW YOU HOW TO MAKE MORE MONEY

THRUSH EQUIPMENT FOR HOME COMFORT

For hot water radiation, divide total B. T. U. Loss 31,259.7
by 170==184 sq. ft. radiation. (See hottom of table No. 2).

As another example, say you have a Garage with 8” brick
walls to be heated to 50 degrees temperature with zero outside.
Size, 40 {t. x 80 fi. exposed on one side and both ends, with
average ceiling 12 ft. high, vomposition root. wood sheathing,
with 14 single glass windows, (loose) and 1 solid wood door.

Garage Example No. 2

Sy. Ft.of B T.U.
Exposure  Loss

Factor

(1) Sq. ft. of windows .. . ... ..336%75. =25200
{2) Solid wood door ... s e 8124, — 1944
(3) Exposure Walls, openings deducted..... 1503321, —31563
(4) Cement floor ... SO, 3200>15.5-==49600
(56) Roof exposure ... ... ... ............3200%22 =—=T70400
(6) Cubical contents = . ... . . 38400 .9=34560

Total B. T. U. Loss ... . 213267

For hot water radiation, divide 213,267 hy 170—=1255 sq.
ft. radiation. (See bottom of table No. 2.

By studying the above problems and studying the table
alse vou will get a good idea of the correct method of figuring
radiation for any desired temperature and for almost every
type of construction by the use of these tables. For instance,
factors for Example No. 1 are found under the 70 degree col-
umn and factors shown by Example No. 2 are found under the
50 degree column in the tables.

When measuring building to be heated, it is advisable to
make a rough outline of the various rooms, showing closets,
offsets, and stairways. Windows and doors should be marked
on sketch. When measuring for sizes include entire opening
and not glass only. Be careful to ascertain as nearly as pos-
sible how the building is constructed. You cannot exercise too
much care in learning all you can about the building to be
heated.
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RADIATOR VALVE SIZES
For the Thrush Hot Water Heating System

FIRST FLOOIK.

UptoT0sq. ft. .. . .. . .. 34" valve

Uptol125sq. ft. ... . . R e 17 valve

Over 125 sq. ft. ... . 1147 valve
SECOND FLOOR.

TUpto25sq. £t Lo J14Y valve

Up to 90 sq. ft. U e B4 valve

Over 90 sq. ft. ... ... . ... _1"valve
THIRD FLOOR.

Uptoddsq. ft. ... .. ... ... .. 14" valve

Uptol120sq. ft ... ... ... .. .. _ 34"valve

Over 120 sq. ft. . . 21 valve

PIPE SIZES and AREAS
Ordinarily Used for Hot Water Heating

14" pipe and valve area U o 30 sq. in.
4" pipe and valve area . ... . : - ... .Bb0sg.in.
1" pipe and valve area ... ... ... .85 sq. in.
114" pipe and valve area ... ... ... ... ... .. _ 150sqg.in
115" pipe and valve area ... . ... ~ 2.00sg.in.
2" pipe and valve area ... ... . ... 336 80, I
2147 pipe and valve area . 480sq.in.
3” pipe and valve area ... . .. ... R - 7.40 sq. in.
314" pipe and valve area ... oo . 9.80 8. 10
4" pipe and valve area ... L . 1270sq.in.
414" pipe and valve area ... ... ... ... 15.90 sq. in.
5" pipe and valve area .. ... e .....20.00sq.In.
6” pipe and valve area . ... . ... ....2880sq.in,

PITCH MAINS ahout one-half inch for each ten lineal
feet of pipe. Short branch pipes should have about one inch
pitch to three feet of pipe. Ream the burr from all pipe ends.
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YOU AREN'T SELLING PIPES AND BOILERS

Table for Figuring AMOUNT of RADIATION for Any
BUILDING at Any DESIRED TEMPERATURE

YOU ARE SELLING REAL HOME COMFORT

Table for Figuring AMOUNT of RADIATION for Any
BUILDING at Anv DESIRED TEMPERATURE

FLO ORS. BT.U.|| DIFFERENCE INTEMP. BETWEEN ROOM AND OUTSIDE
AND PER © . . - : a ° ° O'
cewings. | pyre 20 55F 6OA 605 Z’O 0759.82_J85 E
ceMEnT FLoor | |31 19.5|17.0518.6 | 204|247 |23.2|248|26.3|27.9 |
Com asten lo|.32ll1e.0lite. (19.2 | 208 22.4i74.0|256|z12]288
PrASTen inears || 24 12-0]13.2 144 |15.6]16.8 18.0]19.2 |20.4|2 6
pLasTER eenerma|2| 6] 8.0 8.8 | 9.6 104112 [i2.0]12.8]136 | 144
o FLoor aeove 5| -50[25.0127.5|30.0]32.5[350]37.5 |40.0[42.5]25.0
P Tok meave |0).28][ 1.0 [15.4 /6.8 |18.2 | 19.6 121.0 |22.4|23.8]26.]
“Fioor nsove - | 135|175 ]19.25]21.0{22.7|24.5|26.2[28.0]29.7 |31.5
ROOCFS. _
a'concreTE TARRED| | .60]30.0{33.0]36.0] 39.0[42.0[45.0]48.0[ 5.0 54.0
&« “ |F-242T4|29.7|32.4)35.1 | 37.8|40.543.2|45.9 [48.6
I'TILEoNBOARDS E| 40)20.0]22.0|24.0]26.0]26.0]30.0]32.0]34.0] 36.0
sweet iron. 511506 50]71.5|76.0/84.5[91.0]97.5 |104.0[110.5[117.0
SLATEON LATH 'E 854254675 51.0|55.2]159.5|63.7 £8.0| 72.2) 76.5
" SHEATH=~GJS 38]19.0 |20.9 |22.8(24.7|26.6|28.5] 50.4]32.3]35.2
WOOD SHINGLES | 63| 31.5134.65|37.8(40.9 |44.1 |47.2|50.4|53.5(56.7
{come roorasneatin| | 44]22.0]24.2(26.4|28.6]30.8 [33.0(35.2|37.435.6
NUMBER OF y
arr cnances. ~CUBICAL CONTENTS.~
FCHANGE PER v, |.00S] 45| 495 54| 59| 64| .68 73] 77] B2
C «_|z|.018] .90[.990]1.08| .18 1.27]1.36] 1.45] 1.5 5] 1.66
17w v 0[.027) 1.35]1485]1.62| 177|191 |2.05|2.18|2.32]245
2 ¢ |=|076]1.80|1.98|2.16 | 2.36|2.5512.73| 2.91[3.05|3.27
3 o 07212.75|3.025|3.70|3.57|2.82|4.09/4.36|4.64]4.9}
4 ©  |3073|3.65/4.017/4.38|4.73|5.09|54 5/ 5.82|6.18[6.55]

PER HOU R

NOTE--FOR AVERAGE CONSTRUCTED. BUILDING USE ONE AR CHANGE,

70mHOT WATER.

280

Z0C FOR VAPOROR ATMOSPHERIC STEAM

NoTE.- - MULTIPLY OPENINGS, EXPOSURES, AND CUBICAL CONTENTS
BY FACTORS CORRESPONDING TODESIRED DIFE INTEMP.AND DIVIDE BY

FOR LOW PRESSURE STEAM

BOCRS BTU.| DIFFERENCE INTEMR BETWEEN ROOM AND OUTSIOE
AAYLIGHTS 1°DIFF. = s = == o) = S .
JinoLecLaxs Loose | [1,.5007 182.5190.0 |97.5|105.0(112.5 120.0]127.5|135.0
v o mEDUM LT 35067, 5(7425|81.0 |87.8 |94.7]101.3 [108.0(114.8 |I12).5
o TIGHT ||| 1.20]60.0(66.0072.0 |78.0 {84.0|90.0| 56.0{1020108.0
soveLe cLAss(sTomglo| .60]30.0[33.00|36.0 |35.0 |42.0|45.0(48.0] 51.0| 540
VAULT GLASS SI0EwALK|~ | 1. 50]7 5.0 (82.5 [90.0 {97.5 [105.0[112.5 [120.0127.5 |13 5.0
sneLE sKv-LichTs |1 o8] 54.0[594 [64.8]70.2({756(81.0|86.4]918 | 97.2
pouste » ~ (I°] .60030.0(33.00{36.0|39.0({42.0|45.0(48.0/51.0]54.0
Gooopoors Jeciass|| | .69|34.5 (3797414 |44.9(48.3|51.2|542 (587 |e62.I
# 4 SOLID. ABj|24.0|1264 (28.8|31.2|33.636.0|284 /5408 |43.2
WALLS.
POOR FRAME Nwl| | 45\ Z22.7|247%|28.0|25.3 |?1.7 |33.8|36.0(28.7|40.5
uann Frare PAPERED] | .33[16.5 [1B.15119.8(21.5 |23.1 | 24.5|26.4|28.0|29.7
sTucce. J3116.5(18.15119.8121.5 |22 |24.5|264|28.0{29.7
4" BRICK PLAIN E4|32.0(352 |28.4 |41.6 |46.8|48.0|51.2 |54.4]57.6
8" o A42{ 210|231 129.2|27.3|29.4 |31.5(33.6|357| 218
/2" 214155011705 18.6(20.) |21.7|23.2|24.8|26.3| 27.9
16" w» N .26013.0114.7 |15.6|1T! {18.2]19.5 |208(Z22.1| 224
g Bmckpuasteren || 39]19.5 [2145]234125.3| 273 29.2|31.2|33.1 | 37.1
127w v |5l 33016.5(18.15]19.8 |21.5 | 23.1 |z48| 264| 28.0 29.7
16" v » ||=.24|12.0(13.2 |14.4 [15.6 | 16.8|18.0|19.2 | 204| 21.6
8 CEMENTBLOCKs||o| L67| 31.539.67 3781409 |44.1 |47.2| 04| 525| 56.7
800 FROAPLASTERR| | 40|| 200|220 | 24.0|260| 28.0|30.0| 32.0| 34.0|36.0
4"Te sTuccoen || [ .57 28.5(21.35| 34.2| 370|399 [427|45.6{484| ?1.2
8 « Az|21.0123.1 |252|273|294|31.5|32.6| 357|318
127 v 38/ 19.0/z0.9|22.8|24.7| 26.6|28.5| 30.4 | 32.7| 324.2
sTILEFURDLPITD | | 28] 14.0]154 |16.8]18.2]19.6(21.0|224|238|2%.2
P " 25112.513.75015.0 |16.2(17.5 | 18.7 | 200|21.2| 22
16" o . 22| 11.0h12. [13.2]14.3[15.1 [ 16.5[17.6]18.7|12.8
parimions eLastensd| | 200 10.0[13.0 [12.0{12.0[14.0[17.0]16.0]17.0]18.0
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PUTS PROFIT IN YOUR BANK BOOK

THRUSH SIMPLIFIED INSTALLATION
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PUT A MODEL INSTALLATION IN YOUR SHOP

THRUSH SYSTEM PROVIDES UNIFORMITY

Connections Recommended

- Fig. .3 shows cross sec- I
tion of mains with branch con- \'
nections out of side of mains P
to radiators. Side connections Fig. No. 23
are recommended because the circulating water will be more
uniformly distributed throughout the various radiators.

I

%

>

Fig. 24 shows method of con- E
necting two radiators on one set of ]
risers. Note the largest radiator

is always supplied from the top of
riser.

g

Fig. No. 24

p < Fig. 25 illustrates method of
B connecting branches to upper
I —% floors. The largest radiator should
Lbe taken from the conmections at
top of risers.

Fig. No. 25
ri
Figure 26 shows the Thrush _J‘
method of constructing pipe coils for j,
hot water heating. This provides i
uniform distribution of water supply "’”Tl'j"v‘ﬂ'"””
to each coil and completely eliminates B i

short circuits so commonly found in
pipe coils.

GREENHOUSE HEATING

Thrush Equipment is particularly satisfactory for Green-
house Heating Plants. It produces a mild uniform tempera-
ture without fluctuations and is entirely dependable.

In figuring radiation for a Greenhouse, the problem is
one concerned almost entirely with exposed surfaces. Cubic
contents is rarely, if ever taken into account. The entire area
of glass should be determined, counting every 5 feet of ex-
posed side wall of glass by the following coefficients as shown
in the table to secure the different temperatures required at
zero outside.

To heat Greenhouse to 40 divide No. su. fi. of glass by 6

* 45 No. * oo D
“ . “ “50 *  No. - ey
oo . “B “ No. © s 3T
oo - “60  No. " oot " 35
oo - “65 v No. oo m 325
i e i e 70 33 N‘O- ik af Xy .e 3

In localities where the temperature falls below zero, add
to the result obtained by the above table, 1. for every de-
gree below zero.

To find the square feet of radiation in pipe, use the table
below. Multiply the length of the pipe by the coefficient
shown in the table corresponding to the diameter of pipe
being used.

Y17 1% 137 2 2R FT ZLT 4 5 G
275 .346 433 494 .622 753 .916 1.045 1.175 1.455 1730

In connection with designing pipe coils for greenhouse
work note Fig. No. 25 on opposite page. Reducing the supply
to each pipe as shown results in uniform temperatures in
all pipes in coil. Area of main supply should equal combined
areas of supplies to coils.
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THRUSH SYSTEM INCREASES PROFITS

Thrush System brings satisfaction to the home owner—
that makes it a good product for the man who takes pride
in his work, to handle. Thrush System is neat and compact,
takes very little labor to install and its popularity with both
home owners and heating contractors is increasing tremend-
ously each year because it makes any hot water job work
better!

H. A. Thrush & Co.

Peru, Indiana

All items listed in this catalog are covered by our price list
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