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PABT I

Iloffrnan Yalves
and

Controlled lleat Bquiprnent

Efflclent Heatlng
To give maximum heat and comfort fron fuel burnt is the funda-
mental requirement of the modern heating system. Fuel consump-
tion beyond that necessary to maintain indoor heating comfort is
waste.

By providing the correct handling of steam, air ar-rd water,
Hoffman Valves insure the reduction of fuel waste, efficient per-
formance of the heating system and the elimination of heating
troubles.

Basie Prlneiple
The basic principle used in the design of ail Hoffman Venting
Valves is that of an all-metal thermostatic member, r,vith one or
more flexible diaphragms, containing a volatile or heat sensitive
fluid which causes valve action upon slight temperature changes.

Automatic
Hoffman Valves are automatic and non-adjustable, and thus insure
flexibility and economy of operation without thought or attention
on the part of the user.

Aceuraey
As the internal fluid pressure in the thermostatic member main-
tains a constant relationship 'w,ith the external steam pressure,
Hoffman Valves operate with the same degree of accuracy through-
out the wide range for lr,'hich each valve is intended.

G U A R A N T E D

Every Hoffman Valve (except Nos. 20 and 21 Traps) is individually
tested and guaranteed to function properly for a period of five years,
when installed and operated under conditions for vvhich they were
designed. A written guarantee is gladly furnished upon request.
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No. 1 Valve
Exterior view

PORT
<  

C L O S E D

slPHoN-"
Here. the ordinarv

valve is f i l led with wa.
ter. The float is l i fted
by tl le water and has
closed the port, making
the valve a sealed, cham-
bcr. Before water can
run out, arr must enter
to take its place.

FIOFFMAN VENTING VALVES

P O R T
.  C L O S E D

BADIATOR
CONNECTION

S]THON
Air starts to enter

th rough.  open ing  O;  wa-
ter l)eglns to run out
o f  s iphon.  Note  th is :
the  a i r  must  bubb le  uP
tltroull lt uater to reach
the top of the valve,
The port is sti l l  closed.

One-Pipe Gravity Steam Systems
The satisfactorl' ancl economical operation of
one-pipe steam systems is dependent upon:

A 1. An efflcient boiler that
develops the maximum
amollnt of steam f rom
fuel.

2. A system of piping to
convey steam to the
radiators or heating units
with a nominal loss in
pressure and at a veloc-
ity sufficiently low to pre-
vent conflict with con-
densat ion f lowing in  a
direction opposite to that
of the steam.

3. Air valves on
heating units
and pipe lines
to eliminate
air from the
system at a
rate consist-
ent with best
results and to
close the vent
p o  r t  w h e n

valve is in contact with steam or \vater.
Perfect results can be obtained only when

these three reouirements are met. A combina-
tion of the firsi two cannot comoletelv overcome
a deficiency in the third. An efficient-boiler with
a well-designed system of piping cannot result
in a satisfactory heating plant unless air is prop-
erly relieved from the system. Money well in-
vested in a reliable boiler and piping becomes a
"frozen asset" through false economy in using
low oriced inefficient air valves.

The Operation of

Hoffrnan No. I Yalve
The No. 1 Hoffman Siphon Air Valve insures
positive, noiseless and trouble-proof venting of
radiators. It also goes a step farther in improv-
ing the action of the boiler and piping system
or overcoming to a large extent any deficiencies
that may exist in them.

The diameter of the vent Dort in the No. 1
Hoffman Valve has been scientifically determined
to free the radiator of air at a rate which does
not cause excessive initial condensation during
the heating-up period. Such action prevents the
gurgling or pounding which is caused by too
raDid release of air.- 

The rate of air flow frotn the radiator gov-
erns the rate of steam flow into the radiator. The
rate of air venting is, therefore, an important
factor in gadiator performance. In addition, if
air is released at too high a velocity, water
piles up in the far end of the radiator caus-
ing valve action. This slows the rate of venting
and, with improper valve action, "spitting"
occurs.

Thermostatically, 11" action of the Hoffman
Valve is so sensitive that it positively distin-
guishes between steam and
heated air. IJpon contact
with steam the valve in-
stantly closes and when air
at a temDerature a few de-
grees lesi than that of the
steam reaches the valve it
is promptly released. This
action is very important, for
approximately one-third of
a cubic inch of air or non-
condensible gas is released
by the condensation of steam

the Ordinary Valve

PORT

O P E N

SIPHOI\-
T h e  f l o a t  h a s

dropped. Note there is
sti l l  water in the path
of the air, between the
radiator connection and
the oPen port. The air
rushing into the valve
blows this watef throush
the p^ort. spattering lt
over noors ano walls.

PORT<

RADIATOR
CONNECTION

RADIATOR
CONNECTION
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Hofiman Specialty Co., Inc.

per square foot per hour, arrd unless provision
is macle for venting this air from the radiator,
full efificiency is not obtainable.

The thermostatic member is a light buoyant
float which closes the port without leakage when-
ever water surges into the valve. As soon as
water is siphoned from the valve the port is
opened and venting is resumed without the
slightest l 'spit." This action is made possible by
the double shell construction which makes the
Hoffman Valve the only one on the market hav-
ing perfect siphonic action.

The difference between the action of ordi-
nary air valves and the Hoffman Valve under
water conditions is shown by the diagrams at
the bottom of pages 2 and 5.

Operation of No. I Eoffman Valvo
As soon as steam is generated at the boiler, a
pressure is exerted on air in the radiators and
a.s the vent port (1) is open, air wil l escape at
the proper rate to cause steam to flow into the
radiator and condensation to return through the
same pipe l ine without commotion of any-sort.

As steam advances in the radiator the air
becomes warmer, but this temperature increase
has no effect on the fluid sialed up within
the float (2) unti l a temperature of 180' F. is
reached. At this point the thermostatic fluid
start_s to vap.orize. As the fluid is sealed up in
the float under a vacuum, the vaporization con-
tinues unti l a temperature of 195" is reached,
when the fluid pressure becomes equivalent to
atmospheric pressure. With further increase in
temperature the fluid pressure increases unti l, at
a temperature of 207-208o, a suf,ficient pressure is
generated to overcome the metal tensibn of dia-
phragm (3). Then the vent port instantly closes.

It will thus be seen that the vent- oort is

HOFFMAN VENTING VALVES

3
No. I Valve
Sectional Vierv

FIas /s-in. rerdiator con-
n e c t i o n ,  " S o e c i a l  s h o r t
s ipho.ns"  supp l ied  to  permi t
rns ta l ta t lon  In  nar row pat -
te rn  rad ia to rs  o r  1 - in .  t iDe
radiators. nfaximum gira-r-
ante€d. operatlng pressure,

The Operation of the Hoffman Valve

PORT
<

PORT
<

CLOSED CLOSED

s t P H o N  > SIPHON>->

either wicle open or closed tightly. The instanta-
neous action in changing from a wide open to a
closed port results in practically noiseless vent-
irg. In valves where the port is slowly closed
a noticeable hissing occurs as the air- escapes
through the narrow aperture. In addition, 

'the

port is frequently prematurely closed and air
bottled up in the radiator.

Whenever air at a temperature of one or
two degrees less than the temperaJure of the
steam reaches the valve, the port is opened and

PORT
<

CLOSED

RADIATOR
CONNECTTON

the air vented. Ob-
servation of a Hoff-
man Valve installed
o n  a  s t e a m  h o t
radiator wil l show
venting of air at
regular intervals, the
time between vent-
ing depencling upon
the size of radiator
ancl rate of steam
conclensation.

If, through im-
proper pitch of the

piping, or radiator,
water is.present in
e.x.cesslve quan-
tit ies, its escape
through the vent
port is prevented
by  the  p romp t
o p e r a t i o n  o f
t h e thermostatic
m e m b e r  w h i c h
i s  l i k e r v i s e  a
buoyant float. As
soon  as  wa te r
drops away from
t h e  v a l y e  t h e

.  < P O R T
OPEN

S I P H O N >SIPHON,>+

Here: The Hoffman
Valve is comoletelv fi l led
with water. 

- 
The float

is raised and the oort
i s  c losed,  mak inc  

' the

valve a s.eqlcd, chimber,
wn lch  ar r  must  en ter
before the water can
run ou t .

Air starts to enter
t h r o n g h  o p e n i n g  O ;  w a -
ter starts to run out ot
s i p h o n .  I l u t  n o t e  t h i s
di f ference: Instead of
h u b b l i n g  t h r o u g h  w a t e r ,
t h e  a i r  i s  c o n t p c l l c d  t o
move throuch sbeciql
air  channels- to reach
the top of the valve.

Air is collectins at
too of valve and an
equal amount of water
has run out. The Dort
is sti l l  closed. Notice
that the air-channels are
now cleu of u'ater.

T h e  f l o a t  h a s
dropped and the  Dor t  i s
opeir. And nozir, the
outlets of the air chan-
nels are aboae the wa-
ter l ine in the valve,
There is nol a drop of
water in the Dath of
the air. Therefole valve
cannot spit or leak,

RADIATOR
CONNECTTON

RADIATOR
CONNECTION

RADIATOR
CONNECTION
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HOFFMAN VENTING VALVES

Ventln$
If only radiators

the Pipe Lines
in a one-pipe system are

vented, distribution of

siphon (4) drains the float chamber (5) and the
vent port is opened, air passing through the valve
in the space (6) between the inner and outer shell.
The flor'v of air through this space occurs at the
same time that the water lowers in the float cham-
ber. As a result, the opening of the vent port oc-
curs without the escape of water. Because of this
construction providing separate passages, release
of air from the valve and the drainage of water
back into the radiator talies place without conflict.

The valve is intended for
service where steam and air
only are to be handled. It
should not be installed under
conditions where water is
present in excessive quantities,
for the valve does not contain
combination float and therrno-
static member similar to the
No. 1 Valve. It, therefore,
should not be used for vent-
ing the end of return mains
where the distance between
the low point in the main and
the boiler water line is less
than 18 inches.

Thermostatically, the No.
4 Valve operates in the same
manner as the No. 1 Valve
in that it tloses tightly upon
steam contact and opens
r'vhen aft at a temoerature
of two or three degrees less
than steam is deliveied at
valve.

Hoffman No.5 Valve

The No. 5 Hoffman Quick
Vent F-loat Air Valve is in-
tended for service similar to
that of the No. 4, but in addition it may be
used under conditions where water is encoun-
tered. Under rvater conditions the valve opera-

tion is the same as the No. 1
Valve, the double shell con-
struction and siphon perform-
ing the same functions.

Use of No. I Hoffrnan
Valves on Trwo-Pipe

Gravity Systems

Hoffman No. 1 Valves are
also suitable for use on two-
pipe gravity systems.

the end of each main, and so placed that it will
be as far above the waterline as possible, but in
no event closer than 18 inches. (Where water-
line difference is less than 18 inches a No. 5
Hoffman Valve with 116-inch port shall be
used.)
Optional-To prevent theft in Public Buildings,
Apartment Building Entrances, etc.

Each No. 1 Valve shall be securely fastened
to the radiator by means of a Hoffman Valve
Lock. No tapping in the radiator for this pur-
pose rvill be oermitted

steam is not unif orm.
The radiators near the
boiler will heat first and
those at the end of the
pipe lines will be the last
to fill with steam. If ,
however, the end of the
main is vented, steam will
quickly filI the piping and
upon closing the main
vent will then flow into
the radiators at a uni-
form rate. This permits
the radiators located at
distant points from the
boiler to receive their
supply of steam practi-
cally as quickly as the
radiators close to boiler.

No. 5 Valve
I\{aximum guaran-

teed operating pres-
sure for valves with
f 6 - i n .  p o r t , 1 0  l b s , ;
fo r  136- in .  por t ,3  lbs .
Supp l ied  w i th  f l s ; in .
p lpe  conncc i lon .  Io r
less  than 3  lbs .  p res-
sure 136-in. port sh-ould
be soecifiecl*from 3
lbs .  t -o  10  lbs . ,1 '6  in ,

No. 4 Valve
Standard connection, 3/+

in .  Supp l ied  w i th  7+- in .  con-
nec t lon  wxen so  orcereo .
Dlaximum guaranteed oper-
ating pressure, 10 lbs.

Hoffrnan No.4 Quiek
Vent Valve

The No. 4 Hoffman Quick
Vent Valve provides correct
venting of the ends of mains
and long risers. It is a large
capacitl' valve with l/"-inch
port and is also recommended
for other conditions where
quick venting is required.

Yentlng Valve Speelfieation for One-Pipe Gr:avlty Systerns

The purpose and intent of this specification is to
covei venting valves for a complete one-pipe
gfavlt)r steam s)'stem.

While the sv-stem is being operated for tem-
porary heat, or while it is being cleaned, radia-
tors shall be equipped with pet cocks, or second-
hand air'valves.

After the system has been thoroughly
cleaned, the No. 1 Hoffman Siphon Air Valve
shall be installed on each radiator, and a No. 4
z/n-inch Hoffman Quick Vent inserted in a nip-
ple and coupling, approximately 12 inches from

F o z  B E s r  s E P v t c E
N I p P L E  S H O U L D  B E

' 4  
l \ t p p L E  |  |  F p o M  6  r O  t o  / N .
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HOFFMAN VENTING VALVES

One-Pipe Gravity Vaeuurn Systerns
The purpose of vacuum heating is to create The practical advantages of a vacuum sys-
and maintain a partial vacuum in the radiators tem with Hofiman No. 2 Vilves are shown bv ihe
and mains in oriler that ste^am may be generated chart of comparative performances o. p"ge 6.
at a temperature below 212 degrees. Hoffman No. 2 

-Valves 
make posslble the

The advantages of a vacuum system over distribution of steam to all the radiators in 15
an.ordinary.steap system are that the radiators minutes instead of an hour as with an ordinary
will retain their heat much longer-it is possible steam system and insure radiators remaining hoi
to get up steam more quickly-and a consider- for three hours instead of 30 minutes after"fires
able saving in fuel consumption is effected. are banked.

rroffrnanNo. 2 varves and "'d;,.,yit;il:",'i:f,t"?ttn?'oiH.lTl,'T;lnr:Yaeuurn Speeialties reduced about 25 Der cent
Specialt ies for converting an ordinary one-pipe through the use of No-. 2 Hotr-
steam system into a vacuum system were first man 

-Vacuum 
Valves on the

perfected by Hoffman Specialty company and radiators and No. 6 or No. 16
consist of Hoffman No. 2 Radiator Valves, Valves on the pipe lines. In
Hoffman No. 6 or 16 Valves for venting mains, coal br4:ning systems reduction in
and Hoffman $_ompg _G.aSe. fuel consuinption of 33t/s per

Hoffman No. 2 Valves vent the air from the cent is comtirurr.
system in the same way that the No. 1 Valve ^
dbes-promptly, efficienily and noiselessly. In lfPeration of lTo' 2
addition, they perform another function. 

-After 
- 

lloff;lnan Yalwes
air is exhausted from the raciiators, the valve In construction the No. 2 Hoff_
port automatically locks itself and prevents air man . Valve is similar to the
irom re-enteringihe radiator. 

- No. I but in addition it has an
Under theie conclitions ancl provided the air . check. valve over the vent

system is air-tight at all other ioints, when pqij working in conjunction
steam condenses in the radiator and shrinks to wltn a vacuum
approximately l/1700 of its previo.,, uolu*e,-a diaphragm.
ui i ru-  is  createc l .  A i r  does-nol  rush back in to Normal ly
the system, and cool it off, nor is it necessary the air checkll)
to force air out when steam is again generated. does. not lunc-

'ENTTNG :lon 
tn tne maln-

iidd?"@--. --gi)arn crrcn tTii:.: of" a
v a c u u m .  f o r  t l  N o . 2 V a l v e

[n'?'il0'"0'$l?il \t ::3"#'*r*r i?"','"",u; "/*"li
sleam ,.and the Hl ;l:,"11,":i"o.it',:"d 

operatins

AIR CHANNEL , ,a**)

FLOAT

FLOAT
SUPPORT

FLO AT
DIA PH RAGM

VACUUM
DIAPH R46M

float diaphragm ri
(7) is expandbd, closing the port, the vacuum
diaphragm (8) will expand whenever the pres-
sure goes dor,vn below atmosphere and follow
up the contracting float diaphragm, thus main-
taining the port closed against air intake.

In a half-hot radiator the float dia-
glfng^ (7) is not expanded and the venr porr
(2) is open. Consequently ryith a cessatiori of
steam generation, air would be drawn in to
fill the space given up by the steam as it con-
denses were it r-rot for the fact that as soon as
the pressure goes down to atmosphere the air
check drops and temporarily closes the vent
port. Return of air is prevented and as soon as
a vacuum of 1 inch is present in the system,
vacuum _ diaphragm (8) expands, l i ft ing the
float, and closing the vent port. After this iction
occurs the air check has no further function.

The superiority of the diaphragm controlled
port compared with valves having air check only
is indicated by the fact that the total pressure
exerted in holding the vent port closed is ipproxi-

PAGE 5
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Hofiman Specialty Co., Inc.

mately 20 times greater than
that  exer ted in  mainta in ing a
check valve closed. This
greater pressure exerted by
the diaphragm holds the
valve pin more tightly against
its seat and also aids in
crushing or pushing away
small particles of dirt which
might be caught between the
valve pin and its seat, thus
insuring a valve which is
maintained tightly closed
under normal as well as abnormal conditions.

How to Yaeuutrrniz,e a One-
Pipe Steam System

To make an air-tight joint, white lead or some
other joint compound should be used, but before
applying, insert valve in tapping, giving it two
or three turns, then apply the white lead to the
thread. This will prevent lead from entering
the valve through the inlet connection,

Valves
We recommend the use of packless or leak-
proof radiator valves, but sucCessful results can
be obtained with ordinary radiator valves pro-
viding they are properly packed. If new valves
of the standard type are installed they should
be repacked in order to make certain that all
possible air leaks through the stem stuffing box
are eliminated. The same applies to old valves.
For this purpose we recommend the use of
116-inch Valve Stem packing of standard make.
Customer should be informed that it is necessary
to tighten up the stuffing nuts each year.

Air Leaks
The usual places for air leaks aside from stuff-
ing boxes of the radiator valves are the water
gauge, damper regulator diaphragm, gauge or
try-cocks and safety valves. It is advisable to
remove the old gauge glass washers and replace
them with new washers. See that damper regu-
lator does not permit escape of steam-or all"ow

HOFFMAN VENTING VALVES

air to be drawn into system. Discs and seats of
the water column gauge cocks should be ex-
amined to ma.ke certain that they make an air-
tight joint when closed. The try-cock on the
water gauge should be tightened so that the
handle can be turned only with considerable
effort. Bubbles rising through the water in the
gauge glass show a leak in the lower packing nut
or try-cock.

For new work, the piping should be care-
fully installed so as to prwent 1s f ar as possible
leakage of air at the joints. Before in-tall ing,
fittings should be examined for sandholes. All
pipe lines should be painted u'ith black as-
phaltum.

Test
With boiler f i l led to proper level and before
pipe covering is put on, a kindling fire should be
started and a pressure of approximately ten
pounds generated, maintaining this pressure un-
til all radiators are steam hot from end to end.

Carefully examine joints for steam leaks.
When it is ascertained that there are no leaks
under steam pressure, dump the fire and open
all windows in order to quicklv create a vacuum.

If all joints are practically t ight, the vacuum
gauge should show at least 18 inches when the
system is cold and should hold this vacuum
with a loss of not over one inch every two hours.
When the system is under highesi vacuum, a
second examination of all joints should be made
and any air leaks wil l be denoted by a hissing
at the point of leakage.

trnstallatlern of New Work
To obtain best results, valves should not be in-
stalled on new jobs until the system has been op-
erated for several weeks using pet-cocks or old
valves. The purpose of this preliminary opera-
tion is to clean out the radiators and pipes of
the usual collection of dirt and other foreigl
substances which are always present in new work.

I.
I
t:
l'
l r
l i
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HOFFMAN VENTING VALVES

f,offman No. 16 and No. 6 Valves
While Floffman No. 2 Valves create a vacuum
in the radiators, it is also ,...rruiy in o.i", to

completely vacuumize the sys-
tem to vent and lock the air
out of the mains. The No.
16 Hoffman Valve is recom-
mended for this purpose ex-
cept tn cases where the ores_
ence of excessive amounis of
water is encountered. when the
No. 6 Valve shoulcl be used.

The No. 16 and No. 6
Valves are suitable for use on
mains, risers and other con-
ditions where a quick vent is
required and return of air to
the system must be prevented.

For venting th-e ends of
mains where t-he difference

ized removal or theft of No. I
and No. 2 Valves in public
buildings, apartment houses,
etc. In office and apartment
bui ld ings equipped wi th No.  2
Vacuum Valves, the Lock
prevents removal of the valve
when system is operating un-
der vacuum and fhe resulltant
intake of air.

The Locl< fits all types of
radiators and requires no ex-
tra la.bor for tapping. The
tnreaded connection of the
a.ir valve. is .slipped through
the opening in the lock and
then inserted in the radiator.
W.h." valve is in proper po-
s1t1on two set screws are
lighterled .with a special key.
The "double bite', of the set
screws on the curved sur-
face of the radiator prevents
turning the valve and thev
cannot be loosened withoui
using the special wrench.

trIompo Gage
In order that the user may
see the conditions under
which the system is operat-
ing. a Kompo Gase should
be installed- on t6e boiler.
For description, see page 13.

.,, .1,ir"7"",tt;1'fl',"ffi between the low point of the
where the.pipe l ines.are main and the water I ine is
,'J:r:""h;';::.:",f!il1i""f less than 18 i"chei-ih"- No. 6
Ri,.'8"1X!'fl .'U,;.il: Valve should always be used.
li.,l""io",ff"T liiff":; .. Fo.r handling all condi_
port .  /6 in. ;  connect ion t lOns ln One-plpe VaCUUm
2 

:n. systems, the No. 6 Hoffman
valve rs suggested. This valve has the double
snel l  constructron and operates under s team, a i r
and water conditions in the same manner as
the No. 2 Vacuum Valve.

Hoffman Valve Loek
The Hoffman Valve Lock prevents the unauthor-

The purpose and intent of this specification
is to cover venting valves for a compleie one-pipe
vacuum system.

While system is being operated for tempo-
rary heat or_cleaned, radiators shall be equipped
with pet-cocks or second-hand air valvei.
. A_fter^th_e_system has been thoroughly cleaned,

the No. 2 Hoffman Vacuum Valvls- shall be
installed on each radiator and a No. 16 Hoff-
man Vacuum Valve, inserted in a nipple and
coupling, approximately 12 inches fiom the
end of each main and so placed that it wil l
be as far above the u.aterl ine as possible
but in no event closer than
18 inches. (If waterline dif-
ference is less than 18 inches.
speci fy  No.  6 valve in  p lace
of  No.  16.)

A Hoffman Kompo Gage
shall be placed on the boiler.

Tests
After install ing No. 2 and
No. 16 valves and before pipe
covering is attached, a test

shall be made in the presence of architect's
representative and be conducted as follows:

Boiler shall be fi l led to proper level and slow
kindling fire.started. When il l  radiators have
Deen hlled wrth steam, during which time boiler
shall show a. steady waterlinel fire headlvay shall
De lncreased and a pressure of l0 pounds s.r,_
erated. While maintaining this prissur;: F;;
tractor wil l examine all joints for steam leak_
age and, upon finding sysiem tight, f ire is to be
dumpect and system permitted to go into vacuum
as quiclrly-as po_ssible. When slitem is cool, a
vacuum of not less than 18 inches shall be in-

No. 6 Valve
.  . l \ Iax imnm guaran-
teed  opera t t f ,g  p ressure
lo r  va tves  w i th  i r_ iu ,
por t ,  10  lbs . ;  fo r  f " . in .
pC$,  ^ i  .  lbs . .  Sup l i l i ed

fl lu. 
Zs-rn. PrPe counec-

dicated and the rate of loss
shall not be over a total of
2 inches in the follorvins three
hour period.
Optional-For Public Build-
ings, Apartment Houses. etc.
"Each No.  2 Valve shai l  be
securely fastened to the radi-
ator by means of a Hoffman
Valve .I ock. No tapping in
the radiator for this'purpose
will be permitted.',

suggested Speelfieation for one-pipe Gravity vaeu.m Syste,,,
with Hoffman Specialties

No. 16 Valve

Valve Lock

Foe-  BEsr  sEav lcE
N / P P L E  S H O U L D  B E
F P O H  6  T O  t O  t N .
L O N G
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Hoffman
Oontrolled lleat

Adaptable to All Types

Buildings

Hoffman Controlled Heat Consists of These Controllins Devices

No. 7 Valve

Controls-at  the touch
a finger-the heat output
each radiator.

Differential Loop
Controls -  arr tomat ical lv-  an d D ro-

t ec t s  t he  bo i l e r  u ' a t e r  l i ne . -

No. 8 Return Line Valve

Con t rol s-au tomatical ly-
the florv of condensation ancl
a i r  f rom each radiator .

Kompo Gage
Registers pressure or  vac-

uum under which the system
operates.

Controls-automat ical lv- the combust ion
o i  f uc l  an , l  t he  p l oduc t i on  o f  s ream i n  acco rd -
ance with the den-rand.

ot

of
o{
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Hoffman Specialty Co., Inc.

Hoffrnan Controlled Heat
The ideal heating system is one in which heat house or building-or it may be adjusted so as
is instantly available when required and where to provide rapid heating and high temperatures
the heat output of each radiator can be controlled for certain rooms and lower temperatures for
to meet the individual needs of the oc- -*^ .".- others.
c u p a n t o f e a c h r o o m . # * & @ l t r e q u i r e s v e r y l i t t l e a t -

This requirement is important in k"'m*- tention,beingthemostnearly
preventing fuel waste due to overheat- 

"ffi',m 
automatic system of its type

[ft",1'."'i# "??:"Jf?;'..3,Ti.'t?1 ffiW,,o-r."i," b:5"#"lt:'i .J,I,#':'T;
ditions (0 or minus 10 degrees out- ffiJ,.,$ is accurately regulated by the
s i d e , 7 0 d e g r e e s i n s i d e ) n o t - - - m - W a m o u n t o f h e a t n e e d e d . A n d s o e f f i -
w i t h s t a n d i n g t h e . f a c t t h a t i n - * & f f i c i e n t . i s H o f f m a n . C o 1 ! r o l 1 e d H e a t
m o s t 1 o c a l i t i e s m i n i m u m t e m - f f i i W : d s f f i t h a t t h e a m o u n t o f r a d i a t i o n c a n b e
peratures are reached on but WI\W&flWro kept at a minimum.
[ e n o r t w e 1 v e d a y s d u r i n g t h e W F i n a l l y , H o f f m a n C o n t r o 1 l e d
winter. vF-Wt Fj:.jffil Fleat makes possible the regulation

Therefore, during most -te.7 of heat output from a radiator in
of the heating season only 55 No. Z Modulating Valve* the same way that the flow of water
to -70. per cent.of _the total n""ut:*,31r,#ij,"""10y'"ln,rt?".,i from a f.auggt is.controlle.d. B{ 

"radiat ion is required to marn- be rurnished""i l i f , '  ; ; ;" ' ; i . ; i ; ,  touch of the f inger, the valve
tain 70 degrees inside. I'0",5,j1;iJu"*:in"'?'"iX":[o; *lX lever may be set to turn the steam

In addition, the modern and handle or chain pull. fully on, completely off or at any
heating system should be economical to ot'erate, intermediate point desired. No other heating
require minimum attention and give trouble-proof system offers the flexibility of Hoffman Con-
service over a long period of time. trolled Heat.

quirement of the ideal heating system. It gives for residences, apartment houses, schools, hotels,
quick and uniform heating throughout the entire hospitals, office buildings or other structures.

Hoffman Controlled Heat fulfills every re- Hoffman Controlled Heat is eouallv suitable

How the No. 7 Valve Is Adjusted by the Heating Contractor

b@ M@Mo
200 sq. ft. 150 sq. ft. 100 sq. ft.

Dial Settings and Corresponding Port Areas

50 sq. ft.

But some may be more than one-half hot due tp
oversizing the piping while others are less tharr hal'f
hot due to unreamed pipes or similar conditions.
With other valves it would be necessary to let the
radiators cool and take the valves apart to correct the
adjustment.

Not so with the Hoffman No. 7. As the ad-
justment is erternal and visible, the valve may be set
in a few moments wkile th.e sgstem is in operation.

It is done in this way. If the radiator is less than
half hot, the lock nut is loosened and the dial is set up
a few graduations higher. On radiators that are more
than half hot the dial is turned down a number of grad-
uations. The lock nuts are then tightened to make the
adjustment permanently correct.

The system is now "balanced up" and heat will be
uniformly distributed to all parts of the system. But if
it is desired to make some radiators heat first, it can be
done by giving them a larger port opening than would
be normally required. This valve is truly mod,ulating.
The port atea may be varied with extreme accuracy,
which means that an absolutely accurate control of
steam admitted to the radiator is always readily ob-
tained.

One of the outstanding advantages of Hoffman Con-
trolled Heat is that the heating contractor can secure
a perfect "balancing up" of the system. This is ac-
complished by the adjustment of a dial on the top of
the valve which in turn regulates a port built into the
valve.

The dial has a range of adjustnients Irom 10 to
200 square feet of direct cast iron radiation, each gradu-
ation representing l0 feet with 2 ounces pressure at the
radiator. When set at 2N feet the valve port is wide
open and for smaller radiators it is cut down to the
proper area for each individual radiator.

When the system is installed the dial is ordinarily
set to correspond with the size of the radiator. Thus
for an 80 foot radiator it is set at 80, for a 50 foot
radiator at 50, etc. This setting is made by loosening
the lock nut on top of the valve which permits turning
the dial to the proper position.

With this done the system is ready to be balanced.
The valve lever (which makes a secondary adjustment
described on page 10) is set at the a/z mark. Steam is
raised to the maximum pressure under which the system
is intended to operate. Each radiator is inspected.
Those one-half hot are O.K.
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Hofiman Specialty Co., Inc.

Operatlng Prineiple of Oontrolled lleat
Hoffman Controlled Heat is a simple two-pipe tions, which permit the entrance of sufficient
vapor vacuum system. Because steam is gener- steam to heat one-quarter, one-half, three-quar-
ated at low pressure and a partial vacuum created ters or the entire radiator.
in the system, fuel consumption is low,
and the heating up period is remarkably
short.

The specialties comprising Hoffman
Controlled Heat and that make it a dis-
tinctly superior system are the following:

No. 7 Adiustable
Modulating llalve

The most important feature of
Hoffman Cbntrolled Heat is
the No. 7 Adjustable Nfodulat-
ing Valve. This valve is made
in one size only (/4 in.') and
is adaptable for radiators up to 200 square feet distribution of steam and prevents the thermo-
of heating surface. An externally adjustable stat from closing down the burner before all
port permits the heating contractor to propor- radiators are uniformly heated.
tion the port area of each valve to meet the The valve is ruggedly constructed, having a
requirements of the radiator. The accuracy of cast body of steam metal heavily nickel-plated.
the adjustment is controlled by means of a Bonnet and tail piece are hot brass forgings,
graduated dial plate and the adjustment can be which have a tensile strength considerably greater
made whether steam is present in the system or than castings of the same composition.
not . The action of the valve is very free: a touch

The adjustment is very simple. By loosen- of the finger being sufficient to change the posi-
ing a locl< nut and turning the valve handle an tion of the lever handle. The stem stuffing box
adjustable sleeve varies the port diameter in is packed with a special laminated packing which
accordance with the position of the dial plate, lasts indefinitely without requiring attention or
after which the lock nut is tightened and gradu- tightening of the stufifing nut. This feature prac-
ated control of the adjusted port is obtained tically places the valve in the so-called "packless
through the use of a secondary set of gradua- class."

How the lJser Can Begulate f,offnnan Controlled Heat

HOFFMAN COI\TROLLBD HEAT

No. 7 Modulating Valve
S e c t i o n a l  V i e w  

,

Bv means of this adjust-
able port the distribution of
steam throughout the entire
system can be so balanced that
all radiators will heat uni-
formly, or if desired certain
radiators can be favored and
permitted to receive their sup-
ply of steam before the other
radiators are completely heated.

In systems where oil or
gas is used and the burner
thermostatically controlled, the
No. 7 Valve permits the proper

Adiustable- - 
Sleeve

Diic Holder

Mild Days
ODen the valve so thal

the oointer is at the r/r mark.
Their there wil l be iust
enoueh heat in the radiitor
to tale the chil l oft the room.

Average Days
ff the valve is ooened

to the 7/z mark, the radiator
rv i l l  g ive  p len ty .  o f  heat  fo r
the  ordrnary  w ln te r  day ,

While the ability to furnish quick and uniform heat
throughout the entire house or building is an essential
requirement of a modern heating system, it is likewise
desirable that the user be able to cut heat off quickly.
Also, there are many times when for one reason or an-
other the user may want to maintain temperatures above
or below average in certain rooms. For example, a
temperature of 72 degrees may be desired for a nursery

Bitter Cold Days
On raw, bi t ine cold

d a y s  w h e n  t h e  t h e r ; o m e t e r
h a n g s  a r o u n d  z e r o ,  o p e n  t h e
valve al l  the rvav-

-a temperature of 60 degrees for an unoccupied guest
room, etc.

Hoffman Controlled Heat enables the user to control
the temperature of each room in accordance with his
needs. By a touch of the finger the lever on the top
of the No. 7 valve may be turned full open, half open,
closed or at any intermediate point.

Hoffman Controlled Heat ofiers perfect flexibility.

Cold Days
On a really cold day

more heat wil l be needed.
Turn the valve to the fa
mark.
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HOFFMAN CONTROLLED HEAT

Nos. B and I Return Line Yalves
On the return side of each radiator is a No. 8 of service, the metal is put into manufacturing
Hoffman Return Line Valve for controlling the process.

release of air and condensa-
the radiator with-
loss. This valve is
sensitive in opera-
maintains the re-
turn end of the
radiator at prac-
tically the same
t e m p e r a t u r e  a s
the inlet, insuring
full heat output.

The body of
Nos. g and 9 Return Line Valve the valve is steam

or Radiator  Trap metal ,  heavi lY
nickelplated with

cap and tail piece made of a hot brass forging.
The thermostatic member consists of six

diaphragms assembied into a hollow chamber
which contains the thermostatic fluid. Leakage
at the joints is prevented by the special metal to
metal construction, which is soldered at all points
as an extra factor of safety. The method of
making the joints, however, is such that the use
of solder is not absoluteiy necessary.

In the thermostatic member of-any valve it
is essential that the metal used be such that it will
not soften or crack under repeated operation.
After several years of research the Hoffman
Diaphragm Metal was developed which meets the
most rigid requirements. Before being used the
diaphragm metal must undergo durability tests
which call for a minimum of three mill ion
operations expanding under pressure and con-
tracting by metal tension at the rate of 70 times
per minute in a temperature of 350 degrees.
After passing this intensified test, which is more
severe than would be encountered in ten vears

Another important feature in valve opera-
tion is the thermostatic fluid. In Hoffman Re-
turn Line Valves the fluid rs of such a nature
that its pressure maintains a constant relation-
ship with that of steam and as a result the
valves may be used within a wide pressure range
and with uniformly sensitive operation under
varying pressures. Because of the fluid and dia-
phragm metal used, Hoffman Return Line
Valves may be used under pressures as high as
50 pounds wi thout  change or  adjustment .

The thermostat is mounted in a caqe so con-
structed that all thermostats for eacL size of
valve may be interchanged without adjustment.
This feature is very important in meeting spe-
cificqtions which call for the operation of a
system during the
cleaning out pe-
riod with thermo-
stat removed from
the valve body. In
replacing the ther-
mostat it is simply
necessary to in-
sert it in the valve
body, tighten the
cap and perfect
operation is ob-
tained. This fea-
ture is also of
great  ass is tance
in cleaning valves
after they have
been in service
for long periods
under unfavor-
able condi t ions.

The No. 8 Valve is made in 72 1n.
size and can be supplied in angle,
straightway, right and left hand offset
patterns. The normal capacity is 200
!q. ft. of direct cast iron radiation;
por t  d iameter  a l l  p ressures  up  to  50
lb . ,  t /a  in .  T I re  No.9  Va lve  is  madc
in  3 r  in ,  s ize .  ang le  and s t ra igh tway
patterns only, having a normal capac.
i t y  o f  600 sq .  I t .  o f  d i rcc r  casr  i ron
rad ia t ion ,  For  p ressures  under  I5  lbs ,
ru1ve is supplied with 3/s -in. port and
135-in. port for pressures of 15 to 50 lbs,

r i
F A --'l

Nos. 7 and 19 Angle
Pattern

Nos. 8, 9 and 18-
Straightway Pattern

Nos. 8 and l8-Right or Left,
Offset Pattern

Maximum
capaclty,

sq. ft.

200
200
200
200
200
100
100
100
600
600

xNo.9  Va lve  fu rn ished w i th  116- in .  por t  fo r  p ressures  above 15  tbs .
fWhen specified on order, l lofiman Nos. 7, 8, 18 ard 19 Valves wil l be supplied in accordance with measurements adopted by the

Heating and 
-Piping 

Contractors' National Association.

t ion from
out steam
extremely
tion and

Nos. 8 and 9 Return Line Valve

r;Ff,WI
m_."--.....i.1
t--r i

Dimensionsf
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HOFFMAN CONTROLLED HEAT

Hoffman l)ifferentlal Loop
To eliminate complicated apparatus for frandling
condensation and returning it to the boiler it il
possible in most cases to permit condensation to
return by gravity. This, however, necessitates
some control over the boiler water line to prevent
water from leaving the boiler if a hish pressure
is accidentally generated

The Hoffman Differential Loop is a simple,
yet efficient, device, th_at provides tliis safeguard.

normal operation. If, how-
ever, a dangerous pressure
should be generated, the
loop instantly comes into
action and prevents dam-
age to the boiler;

The Loop contains no
moving parts to corrode or
stick and prevent action at
any time when necessary.
The operation is obtained
through the use of a water
column which seals a con-
nection between the steam
and return mains until
such time as a predeter-
mined pressure is gener-
ated, when the connection
is unsealed and a small
quantity of steam is blown
into the return main. This
action closes the port of the
main vent and Compresses
the air in the return suffi-
ciently to prevent water
from rising beyond the
level in the return estab-

lat provlcles thls sateguard.
It  does not function under

N9 I5 HOFFMAN VALVE

DRY FILL PLUE

rULL9'ZE OF .TEE TO BE HIGH ER,
THAN IOOP CASTINO

DIMENSIONS OF LOOP

Loop
No.

Capacity,
sq. ft.

,"* 
"91 

l:?B;":"0" 
by siamesing 2 No. 03 Loops rvith nipples,

No. 15 Valve

HIGH
DPY

A

I
I
.t__

As a positive control over the boiler water
line.and insurance against damaged boilers, due
to forcing out of water undei the excessive
pressures, the Loop is the simplest and most effi-
cient device on the market.

2000
3500
7500

15000Differential Loop
sold as part of con" 

lished by the.predetermined
trollqd Heii tjq"ip'"i"t. 

--' 
pressure. As soon as a

-*,"'li?3tt,l3::" r%', uT$ suffi cient quantity of steam
otherwise,  are,  quoted on i5 del iVered tO the re-
applrcarron, ano sold only
yngl ,  ye approve ptarr  or  turn to accompl ish the
rnstauat ton.  

and No. o,  desired resul ts,  the blow_
Loops should not be. used Over ConnectiOn iS reSealed
w n e r e  u l e  l o w  p o r n t  t n  t  t l e
a'i *t"" i. r5*--ir,l"'i4 and remains so until there
in. above boiler water line. It need for an additionalWith the No. 03 and No. 04
Loop th!c_ distance must be Supply Of Steam.at  least  30 in.

When the Loop func-
tions it maintains a fixed differential p?essure
between the steam and return main. 

- 
In the

standard No. 0 and No. 02 Loops the differential
pressure is 10 ounces, while fuith tne No. 03
and No. M a l4-ounce differential is maintained.
The maintenance of this differential permits
circulation of steam throughout the systeh even
though the main vent port is closed. Furthermore,
by the maintenance of this differential when
the loop has functioned, a radiator which has
been turned off may be put into commissiorr
and fi l led with steam in practically the same
time as would be required i i the Loop had not
Irlnctlonecl.

In conjunction with the Loop a special valve for
venting the entire system is used_ventlng the entrre system is used_
the No. 15 Hoffman Vacuum
Valve-which permits free venting
of air through its B/a-inch venl
port. and prevents air returning
to the system bv means of ;
light check, which is thoroushlv
reliable in fulf i l l ing its requ-ire-
ments.

No. 15 Valve

Hoffman Di

The No. 15 Valve is intended
for use only in connection with

fferential Loops.

Venting of Mains
For venting the mains into the dry returns. from
two to six, depending on the size-of the installa-
tion, No. 18 Valves are used. A complete l ist of
Controlled Heat Equipment required for various
sizes of instnll:rt ions is given 

-on 
page 14.

B l
I- l

r % l
1 % l
r % I
) l

t4
24
30
30
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HOFFN{AN CONTROLLED HEAT

Hoffman lfamper Regulator

In order that heat ma1' be supplied promptly
r.l'hen there is a demand for it, it is necessary to
maintain the pipe l ines fi l led u'ith steam under
very lorv pressure at all t imes. To prevent the
generation of excessive quantit ies
of steam, the rate o{ combustion
in the boiler must be accuratelv and
posi t ive ly  contro l led.  The Hof f -
man Damper Regula-
tor fulf i l ls this require-
ment in that it mairr-
tains steam in the pipe
lines at all t imes under
uniform pressure and

Hoffman Damper Regulator

u'hich multiplies slight variations in pressure into
sufficient po\\.er to operate the drafts.

The cliaphragm is submerged in r,vater at
all times, preventing steam vulcanization of the

rubber. To maintain a fixed
amount of water on the upper side
of the diaphragm at all t imes a
compensating disc is usecl to oc-

cupy the space given
up by the diaphragm
as it expands in re-
sponse to a pressure in-
crease. With a corr-
stant rvater load on

whenever the demand for steam is changed, by
opening or closing a No. 7 Valve, the response
at the boiler is instantaneous.

This sensitive operation is obtained through
the use of a large diameter lubber diaphragm.

the upper side of the diaphragm and the bal-
ancing of the dampers by means of com-
pensating rveights on the lever, the regulator is
just as sensitive in closing as in opening the
drafts. :

POSITION OF LEVER WHEN NOT UIDER PRESSURE

Figure I
Shows Damoer llegulator under no Dressure. ComDensatins

disc is in its ulip.rmosl position, the boitom of the plite bein!
in l ine with bottom of in let .  The space above diaphragm is
f i l led with water up to the inlet .  \ \ reights on lever are to be so
placed that they rvi l l  hol t l  the diaphrafm against the perforatet l
plate. Drafts are hekl open unt i l  the predetermined pressure is
g e n e r a t e d ,  w h c n ,  t l l r o l l A h  , l i a p h r r g r r r  : r r l i o r r  r v h i e h  i n  t r r r n  i s
t r a n s m i l t e ( l  I o  t l l r  l c v e r .  r l r a f t s  a r c  c l o s e d .

Figure 2
Shows posi t ion of  Damper Regulator  lvhen draf ts are c losed.

Vapor prcsurc hrs ovcrcomr uprvarcl  force exerted by the lveights
o n - l e r . e r  a r m  a n d  f o r c e d  d i a p l r a g n r  d o r v n r v a r d .  T h e  w a t e r  o n
the diaphragnr lorr ,ers u, i tL i t  ancl  l ikeu' ise the compensat ing cl isc
unt i l  top of the cl isc is level s ' i th the l )ot torn of the i f l let ,  thus
u r r r e n t i r r t  a r r v  a , l , l i t i o r r  l o  t h c  \ \ a t E r  a b o v .  t h c  d i a o h r a c r n .  \ \ ' i t h
i  s l i g l r t , l r o p - i r r  r - : r 1 , o r  t l r e  r r e i g h t '  f o r e c  t h <  d i a p h r a g n r  u p r v a r , l
a n d  d r a f t s  a r e  o y l e n e d .

Hoffrnan trLompo Gage

The new Hoffman Kompo Gage is used with
either Hoffman Controlled Heat installations or
One-pipe Gravity Steam Heating Systems,
equipped with Floffman No. 2 Yacuum Valves.
It accurately inclicates the pressure of the vapor
being generated in the boiler, or sho$rs \'vhethel'
the plant is operating under vacLlum condi-
tions.

The Kompo Gage measures pressure up to
30 pounds, the first 5 pounds being shou'n in
ounce graduations, u,ith a retard from 5 pounds
to 30 pounds. Vacuum is shor,r.n up to 30 inches,
the first 10 inches being indicated in r/r-inch
gra.duations, lvith a retard from 10 inches to 30
lncnes.

An unusual feature of the Kompo Gage
is the externally operated set scretv r,vhich resets
the hand. During shiprnent it often occurs that
the hand is jarred from its normal position at
zero. By turning the set scre\v, rvithout dis-

mantling the gauge or removing the glass, the
hand ma1' be reset to zero r'vith perfect assurance
that it lvill register as accurately as lvhen it left
the factory.

Coupled v'.ith the Hoffman Damper Regu-
lator, this new gauge eliminates all guessworli
from the important detail of f ir ing the boiler.

Tl-re result is marked
fuel economy through
more efticient firing.

T h e  H o f f m a n
Kompo Gage is made
i n  o n e  s t y l e  o n l y -
pressecl steel case and
r i r r r " .  f i r r ished in dul l
black, white dial 5 inches
in cliameter, pressure
ancl vacuum readings in
blacli. Pipe connection
is r,/a inch.

Specifications for Controlled lfeat

A six-page specification for Hoffman Corrtrolled
I{eat installations is furnished upon request.

PLUG- FILL R,E6ULATOC WITH WATEP

ADJUSTABLE SAOOLE

I O N  O F  L E V E R  V N D E Q  9 R E S S U R E
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HOFFMAN CONTROLLED HEAT

Dquipment for Controlled Heat
For convenience, l:[offman Controlled Heat
Equipment is classified in two groups: Radiator
Specialt ies and Basement Specialt ies.

Standard Radlator Speeialties

Description
Capacity

sq. f t .
radiationf

No.  7 -N lodu la t ing  Rad ia to r
Supply Valve, Lever Handle
(Angle Type Oniy)
Wood wheel- lock shield-
closed top, furnished without
extra charge.
No. 7-Valve with extended

No. 7-Valve with chain pull
a t t a c h m e n t  . . . . . . . . . . .
*No.  8 -Return-L ine  Va lve
or Radiator Trap, V+ in. Port.  .
**No. 9-Return Line Valve
or Radiator Trap, Ys in. Port. .

Qtsss "S"-Basement specialties for installations
of 2O0.1 to 3500 square feet Direct Radiation,
conslstlng ot :

3 No. 18 Return Line Valves for ventins Steam
Mains  in to  Dry  Return .

1 No. 02 Hoffman Differential Loop, including one
No. 15 Vacuum Valve.

1 No. 13 Hoffman Damper Regulator.
1 No. 14-A Hoffman Kompo Gage.

Class'1C"-Basement specialt ies for instal lat ions
of 3!0J to 75C0 square feet Direct Radiation,
conslstlng oi l

4 No. 18 Return Line Valves for venting Steam
Mains intc Diy Return.

I No. 03 Hoffman Differential Loop, including one
No. 15 Vacuum Valve.

1 No. 13 Hofiman Damper Regulator.
I No. 14-A Hofiman Kompo Gage.

Qlsss "f"-Basement sDecialties for installations
of 7501 to 15,000 squaie feet Direct Radiation,
conslstlng bt :

6 No. 18 Return Line Valves for venting Steam
Mains into Dry Return.

I No. 04 lfoffman Differential Loop, including two
No. 15 Vacuum Valves.

I No. 13 Hoffman Damper Regulator.
1 No. 14-A Hoffman Kompo Gage.

Additional Basement Dqulpment
(Occasionally required for large installations.)

Size
of

connection

Y+ in.

'/1 rn.

A+ tn.

a/z in.

"/1 ln.

200

200

200

200

600

*No. 8 furnished
left-hand corner type.

t*No. 9 furnished
Angle type Nos. 8

ordered.
fCapaci ty based on

in angle, straightway, right or

in angle or straightway only.
or 9 shipped unless otherwise

240 B.T.  U.  per hour.

Standard Basement Speelalties
Qlsss'rQ"-Basement specialties for installations
up to 2000 square feet Direct Radiation, con-
sisting of :

2 No. 18 Return Line Valves for venting Steam
X,Iains into Dry Return.

I No. 0 Hoffman Differential Loop, including one
No. 15 Vacuum Valve.

1 No. 13 Hofiman Damper Regulator.
I No. 14-A Hoffman Kompo Gage.

Service Valve No.

8 o r 1 8

9 o r 1 2

13
Kompo Gage for Each Additional Boilerl l4-A

Return Line Valves for Venting Air-l
only from Mains, Indirect Radiators, I
e t c . ,  i n t o  D r y  R e t u r n .  . . . . . . . . . J
Return Line Valves for Return Con-'1
nections from Indirect Radiators, Unit, I
Superf in, Vento or Aerofin Heaters, or I
t o  d r i p  S t e a m  l \ f a i n s ,  R i s e r s ,  e t c . . . . . . . J
Damper Regulator for Each Additional
p ^ i l ^ -

N I 7  H O ' F M A N

S 7 AOff MN VALE
wo@ wtatrHAnEt.

HoFfil!
DFftffi[1tr

HO' INAN OAMPER
REqULATOi .

TEPTAs HIG'A PO$8LI

TYPICAL HOF FMAN 
.'CONT 

ROLLE D TIEAT'' I NSTALLAT I ON.

UPTO 3500 S0.Fr
S5OOSQFT ABOVE WAIfR LINE
OF BOILIR.

ALLPIPE3 N PITCH OOWN IX
DrRECnoil Or ARROWS-
MAN SUPPLY - I INCHIx 2oTo.
ilAIN WtT RfUN-l ' ' ?old
M T i l D R Y R E U i l - t  , . 1 6 ' . d
Nonz.anANcHc€- r  ,  

"  a !o '

wtt ttTUnn
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HOFFMAN CO\ITROLLED HEAT

DRIP FRO!1
L O O P 4

Typieal fnstallation lletails

DRY RETURTI TIAI}I
Itels H0FFf.1AN

VALVE -^
I1915 HOFFI4AN SUPPLY MAINVALVE 5TEAI4 CONNECTION

TO LOOP

STEAI'I
coitxEcTtot{
TO LOOP.

6 O M P O  a A G e

!.9.E!!1A!-
DFFERENTTAL LOOP

BLOW OFF VALVE
BLOW OFF VALVE

WITH ORIP FROT4 LOOP.

Typical Method of Installing

W E T  R E T L J R N

Hoffman Equipment on Round and Sectional Boilers

sUPPLY MAIN

EOILER HEADER

Point "W" must be at least 24 inches above water l ine f or Nos. 0 ancl 02 Loops, ancl 30 inches f or Nos. 03 and 04 Loops

Typical Method of Installing Hofiman Equipment with Twin Boiler Setting

P A G E  1 5
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HOFFMAN CONTROLLED HEAT

TitIS POINT TO 6E KEPT N I ' S  F I O F F M A N  V A L V E
A3 rtrqH A6 POS9I

CHAIN SUPPOR:T I
TO C'EILING.-!

T

t  I 'ToFFMAN
il KOMeg GAGE

TYPICAL RADIATOR CONNECTION,

P P L Y  M A I N

ATE VALVE

DAMPER. L IlEADER.

TII,GULATOR.

CITY WA
c,oxNeeTroN

cLOsE NIPPLE
?.B€LOst WATER.
LIH€ OF BOILER

OFF

\i/ET R.RTUR.N

fiPICAL METHOO OF INSTALLING F{OFFMAN EQUIPMENT OF{ 6TE'EL TOILEqS.

HOTFMAN N97
MODULATIN6 VALVE

WATER, TYPE
PADIATOR

ECCENTPIC BUSHINE

REIURH

)FFMAN RETUPN
NE VALVE

T O P A B O T T O M  O P P O S I T E  E N O  P A D I A T O E  C O T N E C T I O N S
FROM uP oP DOWN FEEo RTSEPS -(USUAL METHoD)

N 9 7  H O F F M A N
MODULATINO VALVE

HOFFMAN
RETUPN LINE
VALVE

VALVE

COOLINg LE6 AT' .EAsT 510'LoNO

TOP 6 BOTTOM OPPOSITE END RADIATOR C,ONNECTION
WITH HEEL OF DOWN FEED FISEE DPIPPED INTO DgY RE UR,II

TOP €,gOTTOM-SAME END
RADIATOP CONNECTION

Point "W" must be at least 24 inches above water l ine f or Nos. 0 ancl 02 Loops, and 30 inches f or Nos. 03 and 04 Looos

Typical Installation Details

HOFFMAN
DIFFEEENTIAL

LOOP

P A G E  1 6



Hofiman Specialty Co., Inc.

ONE SIZE
THAN

GATEVALVE

COHNECTIONS TO STEAM TYPE PADIATOR,

HOFFMAN CONTROLLED HEAT

PETURN
YATVE OR CONNECTIONS To CEIUXE EADIATOP WITH RETUgN DPIPPED INTO

WET PETUPN E AIP VENTED IIITO DRY RETUPI'I
N 9 I 2  T P A P

CONNECTIONS TO INDIPECT PADIATOP
oe lpp jNg  6  vENTING lNTo  DPY RETUR 'N .

ECCENTAIC BUSHIHG
TUEHED DOWX

HOFFMAN PETURN
LINE VALVE

N 9 7  H O F F M A N
MOOULATING VALVE
wlTH t/rb HOLE
DRILLED IN SEAT

o EtBow

HOFFMAN RETURN
LINE VALVE

rsuPpLY 
MArN

D(Y R'llruRlT

. CoNNECTTONS rO pADTATOR HUNC 0N WALL
lwxEH suppr-v 6 eETUp[ ocrp5 

-coxNecr 
ro wET eETUpN 

-'l

LAND Are rS VENTEO THpU HoFFMAN VALVE |NTO De.Y CETURNJ

CONNECTIONS TO CEILING RADIATOP' ABOVE SUPPLY T RETUPN MAINS

Point "W" must be atIeast24 inches abor.e water line f or Nos. 0 and02 Lools, and 30 inches f or Nos' 03 and 04 Loops

Typical Installation Details

N97 HOFFMAN MODULATINO
VALVE-CHAIN PUIL TYPE

FULL SIZ

CONNECTIONS TO INDIAECT PADIATOR
ORIPPING INTO WEI  QETURN f ,
VENTINg AIQ INTO DPY RETUR,II,

USE NIPPLE FULL

LINE VALVE

PAGE 17
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HOFFMAN CONTROLLED HEAT

bRY RETUEX

HoFFI'lAlt REruRn LrlG laur!

DRY RE?URN

DCY ELEEffi
D|RT ECKE

DRIPPING END OF SUPPLY & RETURN TIAII.IS
IIITO DRY RETURN AT LOWER LEVEL.

DPY RETUBN

SUPPLY

HOFFMAN

WS RETURN,

DRT POCXEi

S U P P L Y  I . i A I N

D R I P P I N g  E N D  O F  M A I N  I N T O  W E T
RETUPN IJ  VENTINE INTO DPY RETUPN

LOOPING MAIN AQOUND BEAtvl.

PETURN LINE
VALVE

L I N E

UNE

P,EDUCING
c0uPLtNeFUtL SIZE

OF MAIN

REDUCING
COUPLI NG

WETchrupx

UENJ$%'b 'ifJ'?3'n"

PPACTICAL METHOD G
DPIPPING MAIN WHERE
SA\IE QISES TO HIGHEA,
LEVEL.

9LUG IEI
FOQ CLEAIIO,'I

D R I D P I N G  € N D  O F  M A I N  I X T O  D R Y  Q E T U Q N

Point "W" must be at least 24 inches above water line f or Nos. 0 and 02 Loops, and 30 inches f or Nos. 03 and 04 Loops

BLEEDING &VE}1TIH6 END OF|lAlil FROII
I'NO(CAVATED PART OF EUILDIrIG.

LEAST

____warEa u{E
QEDTJCTNG COIJPL\Nq

LOOP1NG DPY RETUEN
MAIN AQOUND OPENINq

Typical Installation Details
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MISCELLANEOUS HOFFMAN VALVES

No. lO Hoffman Badiator: Valve

Quick-opening, semi-packless type intended for
vacuum pump installation or for vapor systems
where modulation is not required. Valve is made
iy1 s/n-inch size only, having a capacity of 200

sqgSrg feet direct cast iron
radlatlon; maxlmum oper-
ating pressure 15 pounds.
It is heavilv nickel plated
and has poli ihed trimmings.

T h e  v a l v e

page 40) is intended for accelerating the removal
of air from these systems and maintaining a
vacuum on the air line.

No. l8 Eoffman Retur:n Line Valvo

This valve is similar in construction and basic
principle to the No. 8 Hoffman Return Line
Valve. It is used where radiator units contain
not over 100 square feet of direct cast iron radia-
tion, and the pres-
sure at the trap
not in excess of
15 pounds. The
thermostat  con-
sists of one cham-
ber made by two
diaphragms sepa-
rated by a space
ring to,which they
are fastened. In
the ce nt_e r o f the r,. ",ltn""t ili "l{?, "t,". ",",?L,i1,1 l",'if-i:
bot tomdiaphf? f l f i  and  le f t  hand o f fse t  pa t ie rns . ' '  N la* i -

mum guaranteed pressure  rs  l5  lbs .
tne valve Dln ls
attached. The joint being expanded and soldered
remains absolutely tight. The thermostat is held
in its cage by a pin expanded and attached to
the top diaphragm, this pin extending through
the cage and engaging with the boss on the
cap. All thermostats are interchangeable.

No. l l Hoffman Vapor Yaeuum llalve
This valve. is'used for venting
return mains in vaDor vacuum
systems or for other conditions
where a large venting capacity
is required. Yalve has a 3/+-
inch vent port. For preventing
the escaoe of water the valve
has a large buoyant float with a
double valve, one disc con-
trolling s/n-inch port and the
other an auxiliary port 135 inch
in diameter. If water enters
the valve, closing ofi the port,
and then recedes, the 136-in. port
is f irst opened and as air pres-
sure is relieved slightly the
s/o-inch port opens and full
venting area obtained. Above
the float-controlled port is the
thermostat which controls a 3/+-
inch single valve port. An air
check over the discharge port
prevents return of air to system.

For preventing damage to
valves in shipment a set screw
is used to hold the float tightly
against its seat. It is neces-
sary that the set screw be
backed away before valve is
installed.

stem ls ln one
piece, the end en-
gaging in disc
holder having a
quadruple thread
which allows full

No. 19 Radiator Valve port opening with

.n..i,"i31'f 0.il:11" t""i::"}'i$J";I "."*d th ree- qua rte rs o f
t."aid "i.m a turn of handle.

The stem packing is lubricated, compressed
asbestos fibre that will last indeflnitely and re-
ouires no attention other than an occasional take-
up of the packing nut. Handle is hard black
fibre that withstands severe service without break-
age. . Valve disc is genuine Jenkins Bros. com-
poslrlon.

Regularly supplied in lever handle type.
On special orders, wood wheel handles, lock
shields, closed tops or extended stems fur-
nished.

No. S f,offman Air l-ine Yalve

The No. 3 Hoffman Air Line Valve is a com-
pact all-metal valve for air line or Paul Systems,
where an exhaust line is carried from the valve
back to a central point where in many cases
air is drawn out of the system by a vacuum
pump.

Normally the port is open for the passage
of air and remains so until steam reaches it,

when the thermostatic
member instantly closes
the discharge port tightly
and no steam escapes into
the air line.

\[ith proper instalia-
tion of air l ine systems no
difficulty is encountered
with water logged radi-
ators, but if water is
oresent in the svstem in
6xcessive auantiiies and
thrown against the No. 3
valve it will escape into
the air line. To allow for
unforeseen conditions, the
use of an automatic water
feeder is recommended on

No. 3 Valve
Radiator connection, /6

in . ;  a i r  l i ne  connrc t ion ,  /4
in. Maximum guaranteed
operating pressure, 10 lbs.

No. l1 Vapor
Vacuum Valve

Valve has 3/a -in.
pipe connection and
is- guaranteed tor
operatin_g.. pressures
up to  15  rDS.

all boilers in air line systems.
The Hoffman-Economy Air Line Pump (see

No. 18 Return Line Valve
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MISCELLANEOUS HOFFMAN VALVES

No. 12 Hoffrnan Blast lbap
P;f:t-ltl. 

weil adapted for draining condensa- clensation immediately upon its arrival at the trap
Lrurr rlurrri tegardless of the water temperature. Combineh

Indirect Radiators nviih the float is a thermosiatic member which
Blast, "Vento" or "Superfin" Stacks positively overcomes the chief difficulty with floai
Unit Heater. 

n^,-^ ^-r D:^^_^ 
traps by automatically telievi"g 

"it-ut 
well as

Ends of Steam Mains and Risers condeniation rrom rne sysrem.
p-rye-rs and Drums The normal_positioriof ih. rralrre is open and
Hot Water Generators this is held unti l 'st"u- ..". i i .. i i-wnen it closes
I-aundry Machinery tightly. If small quantities-oi1o"j."r"tion flow

functioning- it distinguishes betu'een to the trap the thermostar funciions and relieves
steam, heated air and water of condensation, giv- the wateribut if largei"-"""tr 

"i ' .ond.r.1s"tio[ing free dischalge o-f air ancl condensation. 
.- 

beyoncl the capacity-of the pori.o.rtroilecl by the
The.trap embodies the desirable feature of thermostat reach the trap, t le n*i t;rts the ther-

open bucket or float traps in that it relieves con- mostat from its.seat arid op"iii--itr" fu.g" po.1.
l\{aximum capacity is thus o-btained.

+

2,500

10.000

No. 12 Blast Trap
Pipe cor:nections uith strainer, 1 in.

inlet alld outlet,

Nax imum guaranteed opera t i lg  p ressure  30  lhs .
. .Capac i t ies  fo r  over  5 - lbs .  p re is r i re  fu rn ished on

appllcatlon.

1 l 2 1 3 l
- l - l

1,0001 1,s001 1,8001

u,oonl o.oooi ,,rool

TO BE AT LE^ST

FuLr- SlzE or

sf,/rt.l6 CHEcx

Typical Connections
Than

Ne lz HoFrr..rArl
E L A s r  T R A P

to
t 2

Coils Having Less
Sections

Typical Connections to Blast Coils Havine
Than 12 Sections

More

HoFFr.rAN
OLAsT TR^P

Drr Ga|rtv Rrwnl
On V^cuur.r REiURN

T R A I N E R

l 2  H o F T H A N
B L A g T  T R A F

DRY qRAVIT'

RcTuRil OR
VAcuun rlEruR.{

TABLE OI,' NOIIINAIT CAPACJTIES

Pressure, lb. per I
s q . i n . . . .  I  %

epr"tt"Jb."* t*l 8oo
Capacity in sq. ft.l

radlatiot wi.th rZ I
lb. condensationl
per sq. ft. per hr. | 3,200

Dimension Diagram

rg Ncrrl4^x Dl-Ast

Typical Method of Dripping End of Mains

PAGI I  20

Typical Method of Dripping End of Mains



Hofiman Specialty Co., Inc.

MISCELLANEOUS HOFFMAN VALVES

Hoffman Thermostatie Stearn Tbaps
Nos. 20 and 21 Steam Traps

Pressure Ranse Ooto tj,lj;:*" without Change

Constrretion
The Hoffman Steam Trap is of strong, rugged
all bronze construction. Ttre diaphragiis in ttre
thermostat, the valve pins and valve seat are all
made of the same non-corrosive alloy which has
been successfully used for diaphragms in Hoff-
man Valves for a number of years. The alloy
withstands high temperature steam without sof-
tening, and repeated action without cracking. It
also withstands the scoring action of steam, hence
its use in the wearing parts.

A strainer attached to a plug is built into
the trap body permitting ready removal for clean-
it g. All renewable parts are interchangeable,
permitting replacement without change or adjust-
ment of any sort.

Advantages
The Hoffman Steam Trap is easv to install and
may be placed directly in the pipe line without
requiring hangers or supports. It is made in
Angle Pattern, saving one fitting. It has only
one moving part which expands in a straight line,
with no levers or hinged joints to stick.

The Hoffman Steam Trap normally has a
wide open vent port which is maintained until all
air and condensation are relieved from the system,
after which steam contact with the thermostat
closes the port. No hand operated by-passes are
required to vent air from the system. The trap
cannot air-bind or freeze.

The opening and closing of the port are prac-
tically instantaneous. By means of a cooling leg
condensation is held a short time until its tem-
perature drops sufficiently below that of steam to
contract the thermostat and permit a full port
opening. The length of cooling leg permits the
engineer to vary the trap capacity and number
of discharges.

The Hoffman Steam Trap has the thermo-
stat on the inlet side of the irap and sensitive
accurate action is obtained thereby. Compared
with traps having thermostatic members on the
discharge side of the port, a considerable saving
in steam in the course of a,year is possible.

CONTINUOUS DISCIIARGE CAPACITY NO, 20 TR'AP
P.""4" 

"f 
-"t"t p"t

Operation
The uniform operation of Hoffman Steam Trap
throughout its wide pressure range is due to the
constant relationship between the fluid pressure
within the thermostat and the external steam
pressure. When the thermostat is in contact with
steam the internal fluid pressure generated is such
that the diaphragms are fully expanded and the
discharge port closed. When water or air at tem-
peratures below that of steam reach the thermo-
stat a reduction in fluid pressure occurs and the
steam pressure compresses the thermostat, thus
opening the port by an amount directly propor-
tional to the fluid pressure loss within the ther-
mostat. As the flu1d pressure loss is dependent
on the temperature of the air or condensation
surrounding the thermostat, it will be seen that
the lower the temperature of condensation the
greater the pressure loss and the wider the port
opening. The necessity for and influence of a
cooling leg on trap capacity is thus clearly indi
cated.

Capaeity
The discharge capacity of Hoffman Steam Traps
is dependent upon differences between the tem-
perature of condensation delivered to the trap
and steam temperature. The following tables
give continuous discharge capacities:

CONTINUOUS DISCIIARGE CAPACITY NO. 21 TRAP
_ P"""4" 

"f 
*"t.. p.t

Pressure
per sq. in.,

lb.

Pressure
per sq. in.,

lb.

Temperature drop

10
20
30
40
50
60
70
80
90

100

275
425
550
640
715
775
820
860
900
925

4s0
6 1 5
750
860
960
050
130
200
250
260

1 0
20
30
40
50
60
70
80
90

100

375
5 7 5

835
925

1010
1085
1 1 5 0
1190
r225

610
825
v6.)

1 1 5 0
1285
1 4 1 0
t52s
1600
1660
1725

800
1050
1250
1450
t620
L77S
1900
20to
2090
2r40

950
7200
1410
1640
1860
2075
2250
2400
2490
2550

Port Diam,, in.
f 6
a/+

No.
No.

I' i  pe connections. in.
, 0 . . . . . . . . . . r / z
2 t . . . . . . - . . . r / +

Temperature drop

Trap
Trap
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PABT I  I

Iloffman-Deononry Purnps

VACUUM PUMPS

COITIDDNSATIO1T PUMPS

BDCIPROCATING PUMPS

UITIDBRGBOUITD PU}IPS

AIR LIITE PUMPS

Condensation or vacuum pumps are widely used in heating systems
for all classes of buildings where accelerated circulation at low
pressure is desired or where condensation cannot return to boiler
by gravity.

Hoffman-Economy Pumps offer to architects, engineers and
heating contractors a line of products designed and built to meet
the most exacting requirements. The basic engineering principles
are scientifically correct-materials and workmanship are of the
finest grade-and the units are sturdily constructed in every detail.

Hoffman-Economy Pumps are manufactured in a complete
range of sizes for all types of installations requiring such equip-
ment; and can be specified rvith the definite assurance that they
will give years of efificient service u'ith minimum maintenance.

GUABANTEE

Hoffman-Economy Pumps are guaranteed for capacity and against
defects in material or lvorkmanship for a period of one year from
the date of installation. This guarantee applies to the pump only
and covers the furnishing of new parts to replace those found
defective. The guarantee applying to motors and electrical equip-
ment is the same as that given by the manufacturer of the motor
or equipment used or specified.

It is a condition of purchase that Horruew Srncralrv Co.,
INc. shall not be held liable for any damage or delay which may be
caused by defective material and that no allowance for labor will
be made for the replacement of parts claimed defective without
written consent of HoprueN SpECrALrv Co., Inc.
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HOFFMAN.ECONOMY PUMPS

I]ses and Seleetion of Hoffman-Eeonorny Pumps

Yaeuum Heating Systems

Return Line Vacuum Systems-On large in-
stallations, where it is desired to accelerate
steam circulation at low pressures by maintaining
a vacuum on the return mains, a Hofiman-
Economy Return Line Vacuum Pump provides
rapid removal of air from the system and the

Gravity Heating'Systems

Low Pressute-For Drainage of Rad.iation Be- pressure to insure their operation, even though
low Water Li,ne . . In installations where part steam is not required for other Durposes. On
of the radiation is below the boiler water l ine, it such jobs electri ipumps reduce fuel consumption,
is only necessary to provide a pump of sufficient permit banking fires at night and over week-ends
capacity to handle the condensate from these and operate without attention.
units, allowing condensate from radiators on When steam is required for process work
upper floors to return to the boiler by gravity. and where a1i condensate is not returned to the

For Acceleration of Circulation . In boiler, electric condensation pumps are used for
many installations, especially those covering a returning condensate and for automatically feed-
large area, where the distances between the boiler ing makeup water by the addition of a float con-
water line and the low point of the piping system trolled water feeder.
are not sufficient to compensate for the friction in lfow to Determine Correct Pump-Wherever
the pipe lines, the use of a pump and receiver will condensate will drain to the horizontal receiver,
improve circulation of steam. It will also insure a Horizontal Pump is recommended. See pages
prompt return of condensate to the boiler. This 30 to 36.
permits lower boiler pressure with resultant sav- In factories or where pressures of 50 to 100
ing in fuel. pounds are carried and where lower init ial cost
Medium and High Pressures (35 to 100 is a factor and slight noise not objectionable, a
pounds square inch)-On installations where Reciprocating Pump may be substituted for a
pressures above 25 pounds are required only part horizontal pump. See page 37.
of the time, electric condensation pumps replace Where returns are below floor level or where
steam driven pumps and traps for returning con- condensate cannot flow by gravity to horizontal
densate to the boiler. Steam driven devices re- tank, a Vertical Underground Pump should be
quire the maintenance of a predetermined boiler selected. See pages 38 and 39.

How to lletermine Dleetrie Ouruent Available

return of condensate to the boiler. See pages
24 to 29.
Air Line Systems-On air l ine or "Paul"
systems, a Hoffman-Economy Air Line Vacuum
Pump is used to remove air f rom the system. The
pump,'however, handles no condensate and does
not act as a boiler feed pump. See page 40.

usually found where there is a total of 5 hp. or
more in a single building. If there is only a l ight-
ing line the current will probably be single phase
or direct current. Care must be used in selecting
pumps having motors 3 hp. and over, as power
companies frequently run in two or three phase
lines to operate motors of this size. If, there-
fore, there is only a lighting circuit in the building
and it is desired to use a large pump, inquire of the
power company what current will be furnished.

In various parts of the country or sometimes in
the same citv. different electric currents are avail-
able. It is, fherefore, necessary to ascertain from
the architect, electrician or power company the
current furnished to the building. Often this
information is given on the name plate of the
electric power meter.

Alternating current may be one, two or three
phase, 110,220,440, or 550 volts and 60, 50, 40,
30, or 25 cycles. Two or three phase power is
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HOFFMAN-ECONOMY PUMPS

Air Rcli.f VaLe Vacuun Regulator

DischaLgc to
Boiler

Boiler Fed

Condensation
Rcceiver

Vacuu* Cuuge

Float S\ i r ,h

.--ch\".Iiil,i

Vacuurn Chrrnber

Hoffrnan-Beonorny Return Line Vaeuurn Purnps

Single and lDuplex f-Inits

The Hoffman-Economy Return Line Vacuum
Pump performs three functions: it removes
air from the heating system; maintains a
vacuum on the return mains for l i ft ing con-
densate, if necessary; and returns condensate to
the boiler.
Efficiency-The jet type vacuum producer
used in these pumps is the simplest and best
known method for exhausting air and va-
pors. It has no moving parts and avoids
close clearances on pump; diffrculties in main-
taining vacuum due to wear are reduced to a
mlntmum.

Pumps can handle extremely hot water and
are smooth and quiet in operation.

Unit is capable of producing a vacuum of
20 inches in all sizes and a considerably higher
vacuum in sizes SV-4 and larger.
Dependabil ity-Special arrangelnent of relief
vaive eliminates danger of water overflowing to
floor, even in event of current failure.

The pump being submergecl always main-
tains its water seal ; under normal conditions

there is no possibil i ty of pump running dry and
requlrlng prlmlng.

Because pump maintains a constant pressure
on the jets the motor load is constant, thus insur-
ing longer l ife of motor.
Easy to Install and Service-Return inlet is
located 8t/2 to 15r/2 inches above floor. In many
installations it is possible to have \vater return
by gravity, whereai with other pumps lift fittings
or a pit would be required.

The use of standard motors permits replace-
ment from local stocks when necessary.

All operating parts are readily accessible
wi thout  d ismant l ing uni t .
Duplex Units-Dtiplex units consist of a sir-rgle
tank with one set of jet vacuum producers,
one float switch, two pumps, two motors and two
vacuum regulators. Each pump is valved so that
access may be had to one pump without interrupt-
ing the operation of the other.

Standard pumps are adapted for pressures
up to 20 pounds. High pressure units or steam
turbine drive can be furnished when desired.
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HOFFMAN-ECONOMY PUMPS

Oonstruetion lfetails

Centrifugal Pump-All units of 16,000 square
feet capacity and over have horizontal split case
centrifugal pumps, which are fitted with enclosed
type, double suction, non-overloading bronze im-
pellers, carefully machined. Shaft is of alloy
steel turned and ground all over.

Bearings are of renewable bronze ring oiling
type mounted in large oil wells. Construction of
bearing housings prevents escape of oil and ex-
cludes water and dust. Oil level cups and inspec-
tion holes are fitted with spring hinge covers.

SV-1, SV-Z and SV-3A units have verticail l '
split volute pumps with enclosed bronze impelleri,
renewable bronze stand bearing and outboard ball
bearing. A11 impellers are carefully balanced and
hand filed on the interior to insure smooth, effi-
cient ooeration.
Jet Vacuum Producer-Hoffman-Economy jet
vacuum producer is extremely simple in con-
struction and has been thoroughly tested both
in the laboratory and in actual service. It con-
sists of the manifold and bodv. into which are
fitted brass pressure nozzles and the venturi dis-
charge tubes. These parts are all flanged and
bolted together. X'Iulti-jets are used to increase
capacitv.
Tinks-Tanks are of a heavy gauge lvelded
steel. Lower tank acts as a pedestal and serves
as an accumulator, rvhile upper tank holds the
circulating lvater and controls the feedino nf
rvater  to  ih .  boi l . r .  

' - - -  "D " '

Lower tank has two compartments, one serv-
ing as a combined baffle and sediment chamber
which removes all dirt and scale before reaching
the accumtrlator chamber.

An underground auxiliary accumulator tank
may be substituted for l i ft f i tt ings where radia-
tion or returns are below pump level.

Cross Section of Jet Vacuum Producer

MotorS-Motors have liberal overload ca-
pacity and are guaranteed against a temperature
rise greater than 40' when operating at full
load.

Single phase t hp. 110
220 volts motors and larger
magnetic contactors with
Smaller motors are controlled
switch.

volts and Ir/z hp.
are equipped with

thermal overloads.
directly from float

Polyphase motors of all sizes are equipped
r,vith thermal overload cutouts. Magnetic con-
tactors with overload and no voltage release are
used in 2 hp. sizes and larger. 

-Smaller 
sizes

are controlled directly by float switch.
Direct current motors t hp. and over are

equipped with automatic starter having overload
protection. Smailer motors are controlled directly
by float switch.

Connection between the smaller pumps and
motors is by means of pin and strap type flexible
couplings. in units requirit-rg 71/zhi. oi more, rub-

ber bushing couplings are used.
Automatic Control-The auto-
matic control supplied as stand-
ard equipment consists of auto-
matic starter. double pole vacuum
regulator  and f loat  swi tch,  a l l  o f
standard make enclosed tvoe.
Automat ic  s tar ters are used on
large units so that vacuum regu-
lators and float switches carry
only l r i lo t  currents.  Al l  wi r ing
conf orms to National Electric
Code.
Boiler Feed Control Valves-
The diaphragm operated boiler
feed valve is a single seated valve
controlled by a pilot in the pump
discharge. This valve closes
tightly without water hammer
and lasts indefinitely. All parts
a.re readily accessible for inspec-
t lon Or Cleanlng.Standard Duplex Vacuum Pump
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D
UPPER CHAMBER

A
RETURN I\4AIN FROI\,I
HEATING SYSTEI\4

N
WHEN BOILER
FEED VALVE
OPENS. WATER
IS DISCHARGED
INTO HEATING
BOILER THRU

+ THIS PIPE

SEDIMENT TANK

RECEIVER

B
STRAINER

FLOAT FOR OPERATING

MOTOR SWITCH CENTRIFUGAL PUI\,IP

regulator* comes into action and stops the pump,
provided the float switch* is in the off position.
When vacuum in the system drops to the mini-
mum setting or when sufficient condensation has
collected in receiver C to operate float switch,
the pump is again started.

If it is desired to operate the pump on float
control only, the switch in the vacuum control
circuit can be opened and the pump permitted to
operate without maintaining any predetermined
vacuum.

Because of the constant head pressure of cool
water in upper chamber D and lines RSJ and the
mixture of this cool water with the hot water
flowing through check G, it will be readily seen
why the Hoffman-Economy Pump handles hotter
water than other vacuum pumps.

Testeel and Guaranteed
Every Hoffman-Economy Vacuum Pump is

caref ully tested bef ore shipment f or capacity,
pressure, etc. and permanent record retained at
factory. Pump is guaranteed for capacity and
against defects for a period of one year.

How Beturn Line Vaeuum Pump Operates
Bef ore starting pump, the upper chamber D
should be half filled with water, The pump upon
being started will circulate this water through
circuit RSJ and by the discharge of water from
jet E a partial vacuum is formed in chamber F,
which lifts check G and oermits air and condensa-
tion which has flowed 

-through 
strainer B into

receiver C to be lifted into upper chamber D.
If return main A is so located that condensa-

tion cannot flow into receiver C by gravity,
vacuum is first created in C and the water is
then drawn up from a lift pocket at the low point
in the return.

When upper chamber D receives its full
charge of water, float H rises, lifting pilot valve
T and permitting the passage of water from
line J (which is under approximately 30 pounds
pressure) to pass through lines L to K to boiler
feed valve M, which is opened and condensation
is discharged through line N directly to boiler.
When water in D recedes, pilot valve T is closed
and, with pressure relieved from diaphragm in
valve M, the boiler feed valve closes, remaining
so until the cycle is repeated.

This operation continues until the required
vacuum is obtained, when the automatic vacuunl----;Iliistrated 

on page 24,
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Table of lDirnensions
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2
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30
30

b E

< o

1550
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3 100
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750
900
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Dimensions in rnches
(These dimensions are approximate and must not be used

for construction)

9
1 6
2 0
2 5
J 5-- 
60

100

1 8
1 8
20
20

2
2

1 2
!2

t2
t 2
L2
t2
ttB
12%
13
t+
18
r8%

29
29
29
3 1

33
34
4 l-
.58

%
%

7
7
1
7
6

9
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5o
5 7
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70

1 8
18
1 8
2 1-

24
26
28

T2
t2

-8 1 2
n
t 2

sv:9
SV.1O
sv-11

2
J / J Ftirn i at10n

STANDAR,D SIZES

Diam. ,
ln .

1 6

20

24

3 0

3 0

36

Depth,
ln .

Suitable
for draining

Capacity
gallons

per ft. depth

10.4

1 6 . 3

23.4

3 6 . 6

36.6

53.0

Approximate
shipping

weight, lb.

8,000
20,000
26,000
40,000
65,000

r00,000

350
500
650

1,000
r,200
1,600

Hoffman-Eeonomy Beturn Line Yaeuum Pumps

2nc11Ea1-

- B -

_-l
l l
l l

SINGLD PUMPS

*Size of sharp edge orif ice in /s-in. plate through which pump maintains 10-in. vacuum.
tWeights of 25 cycle units wil l be approximately 33rh7o in excess of weights l isted.
Note; Dimensiods are for 20-lb, pumps only. Dimensions of high pressure pumps furnished on application.

40
40
4 l
4 l
46

Auxillary Aeeumulator Tanks for fJse with Yaeunm Pumps
In many installations where returns are brought
back to the pump below floor level, it is desirable
to operate the pump during the day under-vacuum
and float control, while at night the vacuum
control is cut out. By using Hoffman-Economy
Accumulator Tank it is possible to let condensa-
tion flow to tank by gravity and by means of a
float control in tank operate the pump without
maintaining a predetermined vacuum. The tank
is made of cast iron, equipped with Float Control
and Lift Fitting and may be placed so that cover
will be flush with floor. In such installations
the vacuum control on pump should be connected
to the auxiliary tank or return before it enters
the pump.

Tank size

Tanks longer than standard may be furnished in two sec'
tions. In such case, f langes are faced and bolts and gaskets
furnished for assembly.
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D|IPLEX PUMPS
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a
N

a

5
5

5
9

t o
20
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@  U . E

v . !
E

. , 9
F E

U)

or;

x '

Dimensions in inches
(These dimensions are approximate and must not be used

for construction)

6srZ
6s%

73
7e% t oy2 l t 2

1 1  t 1 2  t l s  t 7 5
s4%
59
63I l  t12  t15  a5

Furnished o-n a

DV.1
DV-2
DV-3A
DV-4

2500
5000

12000
16000

1
4
7

1 0
.'F

1 9
24
40

90
1 5 0

2
,

E

u"
e%
e%
e%

l6v"
lo%.

5 7
5 l

DV
DV.6 3 5

6o
100
150
225
3 7 5

DV.7
DV-8

DV-10
DV.11

40000
65000-Iooooo-

1s0000
250000

1 4
1S-
1814

34%
4r%
s2%
s8>4

*S ize  o f  sharp  edge or i f i ce  in  r /s - in .  p la te  th rough wh ich  pump main ta ins  10- jn .  vacuum.
fWeigh ts  o f  25  cyc le  un i ts  w i l l  be  approx imate ly  33 /a7o in  excess  o f  we ish ts  l i s ted .
fD imens ion  I :  On le f t  band s ide  o f  rece iver ,  191/a  in . ;  on  r igh t  hand s ide  o f  rece iver .  14% in .
Note ;  D imens ions  are  Io r  20- lb .  pumps on ly .  D imens ions  o f  h igh  pressure  pumps fu rn idhed b in  app l i ca t ion .

Suggested Speeifieation for Vaeuum Pump

Install where indicated on Dlans a Hoffman-
Economy  Vacuum Pump t f p . . . . . . . hav ing  a
capac i t y  o f .  . . . .  . squa re  f ee t  o f  d i r ec t  cas t  i r on
radiation or equivalent and capable of discharging
against a pressure of 20 pounds per square inch
(maximum pressure for standard pumps; special
pumps furnished for pressures above 20 pounds
per square inch) at the pump. The unit shall
consist of a double chamber, horizontal, welded
steel receiving tank with float switch and strainer
installed in lower part. Receiving tank shall be
so constructed that water will not overflow in the
event of current failure. Unit shall be equipped
with adjustable vacuum control. Motor shall be
continuous rated 40 degrees for. . . . .volts. . , ..

phase.  . .  .  .  .cyc le a l ternat ing current  (or .  . .  .  . .
volts direct current) and shall have a speed not
in excess of 1750 r.p.m. and shall be direct con-
nected to a horizontal bronze fitted centrifugal
pump by a flexible coupling. Entire unit shall
be assembled on a cast iron base ready for in-
stallation.

Where auxiliary accumulator tank is re-
quired add:

Install where indicated with cover flush with
f l oo r  one . . . . i n .  x  . . . . i n .  Cas t  I r on  Aux i l i a r y
Accumulator Tank complete with float switch
and lift fitting connecting to pump in manner
approved by manufacturer.
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Inforrnation fon fnstalling
Iloffrnan-Beonorny Return Line Yaeuurn Purnps

Setting-Unit should be placed on firm foun-
dation, carefully leveiled and evenly supported.
Alignment of flexible coupling between motor
and pump should be checked.
Return Lines-If possible, have return l ine
above inlet connection on accumulator chamber
so that condensate wil l f low to pump by gravity.
This allows pump to be operated on float control
only in mild weather or when fires are banked.
Condensate can be l ifted a considerabie height,
but l i fts should be avoided whenever oossible.

If operating with float controi on1y, vacuum
will be created during pumping operations, but
amount of vacuum will be less than when vacuum
control is used.

When return mains come back under floor,
an auxiliary accumulator tank is installed with
top flush with floor and with connections as illus-
trated below.

When operated with vacuum control, the
pump will elevate condensate from lift pockets in
retufn llnes.

On all installations a gate valve should be
installed in the return l ine-and orovision made
for  dra in to sewer.
Equalizer Connection-An ou,tlet with check
valve is provided for equalizer connection to
steam header. The purpose of this connection
is to equalize vacuum-in system and accumulator

and prevent condensate from remaining in return
lines during night operation or other period when
no steam Dressure is carried.

On high pressure or central station jobs, in-
stall vent pipe with check valve several feet above
return l ine. Omit connection to header.
Setting of Vacuum Regulators-Vacuum regu-
lators are set at factory to cut in at 3 inches and
out at 7 to 8 inches unless otherwise specified.
This adjustment may readily be changed after
installation.

trnformation Required with Order
In ordering Hoffman-Economy Return Line
Vacuu:n Pumps, the following information should
be furnished.

t. Square feet of direct cast iron radiation or
equirralent. (trach foot of Vento, Super-
Fin or other blast coil should be figured as
the equivalent of 5 to 6 feet oJ direct
radiation).

2. Electric current available-one. two or
three phase, number of cycles and volts if
alternating current; or voltage only if
direct current.

3. Boiler pressure-safety valve setting.
4. Difference in elevation between pump and

boiler water l ine with size and length of
intervening piping.

Vacuum Switch Vacuum Gau$e

Drschar$e to Boiler

ater Gauge

Valve Gate Valve

Machined Surfaces

Where condensation returns by gravity, accumu-
lator tank is not necessary, and rettlrn main is connected
direct to inlet to pump.

Installation Diagram of Return Line Vacuum Pump

l-loffman Valve

Auto-float Switch
Vacuum Sealed

tqual izer
Connect ion

F loor  L ine

Returnfrom System
as Required

[- r.r ;S--^6*C.l.Receivern)t I I u
n4 #  u
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Hoffman-Eeonorny llorizontal Oondensation
Purnps and Beeeivers

Single and l)uplex L-nils

Horizontal condensation pumps and receivers are
used on gravity heating systems and are adapted
for all kinds of industrial and commercial in-
stallations where condensate will drain to the
horizontal receiver.

Hoffman-E,conomy Horizontal Condensation
Pumps and Receivers are carefully designed,
sturdily constructed and built to give continued
high. operating efficiency even after years of
servlce.

Automatic float switch assembly is simple
and positive. Pumps are bronze fitted through-
out and especially adapted for operation at the
high temperatures encountered in condensatior-r
pump servrce.

The entire unit, consisting of pump, motor,
tank and tank trimmings, is compactly assembled
on a single cast iron base having machined pads
to insure perfect alignment.

Improved pump performance makes possible
the use of comparatively small motors and con-
sequent low consumption of electric power.
Tested and Guaranteed - Every Hoffman-
Economy Condensation Pump and Receiver is
carefully tested before shipment for capacity,
pressure, etc., and a permanent record retained
at the factory. Pump is guaranteed for capacity
and against defects for a period of one year.

Low Pressure Units-All low pressure units
(0 to 20 pounds per square inch) are furnished
in Style "A," and with speeds ol l75O or l44O
r.p.ffi., according to current available.
Medium and High Pressure Units-Medium
and high pressure units (35 to 100 pounds per
square inch) are made in Style "8," Style "C"
and Style "D." (See table of sizes on pages
33 and 35.) Speeds are 1750 r.p.m. and 3500
r.p.m. F'or apartment houses, offrce buildings,
etc., where extreme quietness of operation is de-
sired. 1750 r.o.m. units should be selected.
Duplex Units-Consisting of trvo pumps and
motors with a single tank and float switch c<-rn-
trol. mounted on one base can be furnished when
desired.
Motors-Standard motors are used on all
units, thus permitting easy replacement without
waiting for factory shipment. Motors have 40"
continuous temperatllre rating and are liberally
selected to provide ample overload capacity.

Single phase motors t hp., 110 volts and l1/z
hp.,220 volts and larger, are equipped with mag-
netic contactors with thermal overloads. Smaller
motors are controlled directly from float switch.

Polyphase motors of all sizes are equipped
with thermal overload cutouts. Magnetic con-
tactors with overload and no voltage release
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are used in sizes 2 hp. and larger. Smaller srzes
are controlled directly by float switch.

Direct current motors t hp. and over have
an automatic starter with overload orotection.
Smaller motors are controlled directly by float
switch.

Al1 wiring between automatic controls an<l
motors is carried in flexible metall ic conduits.
Pump-All units are equipped with highly
efficient, bronze fitted, enclosed impeller centrif-
ugal pumps, especially adapted for operation at
the high temperatures encountered in condensa-
tion prrmp service. Pumps have accurately bal-
anced bronze impeller, heavy turned and ground
steel shaft and water sealed packing box with
bronze gland.

St)rles '(A," "B" and "C"
tically split case; Style "D" has
case.

pumps have ver-
horizontally split

Style "A" pumps have outboard ball bearing
and . self-lubricating, renewable bronze stand
Dearlng.

i

Cross Section of Style "A" Condensation Pump

Styles "B" and "C" have double outboarcl
bearings, ring oil ing at driving end and ball bear-
ing at opposite end. Both bearings are reacli ly
renewable.

Style "D" has double outboard l ing oil ing
bearings; both may easily be renewed if neces-
sary.

Pumps are connected with motor by flexible
shaft coupling.
Base Plate-Base plate is of cast iron, heavily
ribbed to prevent distortion and to permit bolt-
ing to floor without special foundation. Puml>
and motor are aligned on machined pads and are
securely attached to base with cap screws. The
cast iron {eet on which receiver is mounted are
bolted to the base.
Receiver-Receiver is of heavy gauge welded
steel securely attached to cast iron feet by
anchor bolts wr:lded to the shell. Connection
between receiver and pump is arranged to permit
expansron.

Cast iron receivers can be furnished, if de-
sired, at slight additional cost; but because of
l ighter weight, standard steel receivers are recom-
mended.
Float Switch Mechanism-F1oat sr,vitch is
positive and dependable in starting the motor
when condensation collects in receiver. Mecha-
nism can be removed as a unit and is easily
adjustable to individual conditions.

Bronze float shaf t is firmly supported by two
liberal bearings, reducing danger of sticking or
binding.

Float switch and operating mechanism are
mounted on a cast iron tank head attached to
receiver. Float is made of seamless copper tested
under high pressure.

The switch itself is an especiallv constructed
spring loaded type, having wiping iontacts with
double break, designed to prevent arcing.

Standard Duplex Condensation
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DIMENSION DIAGRAMS
Condensation Pumps Equipped with 11O-22O-44O Volt-60 Cycle-Single or Polyphase Motors and 110-220

Volt Direct Current Motors
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DIMENSION DIAGRAMS
Condensation Pumps Equipped with 110-220-440 VoIt, 25 or 50 Cycle, Single or Polyphase Motors
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Hofiman Specialty Co., fnc.

HOFFMAN-ECONOMY PUMPS

#;=tW
Installation of Hoffman.E-Jonomy CondensationTypical Pump

fnformation for Installing
Iloffman-Deonorny Horizontal Condensation Pumps

Horizontal condensation pumps and receivers are If radiators are not equipped with individual
suitable for use where the radiation is 12 to 18 traps, it wil l be necessary to install a trap at inlet
inches above the floor or foundation upon which of ieceiver to prevent steam entering rec6iver and
the pump is set. If the pump is installed in a pit, interfering with the pump action. Traps are not
proper provision must be made for drainage and regularly furnished with pumps.
ventilation, as it is essential to keep the motor High water alarm, bell and batteries can be
absolutely dry. Vertical underground pumps furnish6d with any pump at an extra charge.
shoulcl be used for draining radiation close to or fnformation Requlred wlth Order
below the floor level. (See pages 38 and 39.) 1. Square feet of directcast ironradiationor

All condensation pumps. and _receivers must equivalent. (Each foot of Vento, Super-
be selected to discharge aga-inst the pressure at Fin or other blast coil is considered eqiriv-
which safety valve is set, plus allowance neces- alent to 5 or 6 feet of direct radiatiori.)
sary to overcome pipe friction ancl difference in 2. Electric current available-one, two or
level between boiler water i ine and pump. Un-
less the pump is capable of discharging against
this maximum pressure, there is danger that it
wil l fail to return water to the boiler if the ores-
sure exceeds normal. Hoffman-Economy pumps
will discharge against a pressure of at least three
pounds over their rating.

All receivers are vented to the atmosphere,
and unless especially ordered, are not designed
for internal pressures. No responsibil i ty wil l be
assumed by the company if receiver vents are
closed for any reason.

Snggested Speeifieation for Horizontal
Oondensation Purnp

Insta l l  wl - rere indicated on p lans one s i2e. . . . . .
Hoffman-Economy Horizontal Condensation
Pump and Receiver suitable for. . . . . .square feet
direct cast iron radiation or equivalent and capable
o f  ope ra t i ng  aga ins t  a  p ressu re  o f . . . . . . pounc l s
per square inch at the pump. Pump shall be of the
centrifugai type, with enclosed hronze impeller
and so constructed that access may be had to
impeller and other interior parts without break-
ing pipe connections. Shaft shall be run in trvo

three phase, number of cycles and volts
if alternating current; or voltage only if
direct current.

3. Boiler pressure-safety valve setting.
4. Difference in elevation between pump and

boiler water line with size and length of
intervening piping.

All Hoffman-Economv Pump and Receivers
are shipped with pump, motor and automatic con-
trol completely assembled. After making neces-
sary electrical connections and provision to pre-
vent steam entering pump, the unit is ready to run.

renewable bronze bearings, one of which shall be
of the ball type. Motor shall be continuous rated
40  deg rees  and  sha l l  be  su i t ab le  f o r . . . . vo l t s . . . .
p h a s e . . . . . . c y c l e s  a l t e r n a t i n g  c u r r e n t  ( o r . . . . . .
volts direct current) and shall be direct con-
nected to pump by a flexible coupling. Operation
of motor shall be controlled by an automatic float
srvitch installed in receiver. All oarts shall be
assembled on a cast iron base ready for instal-
lation.

PAGE 36



Hofiman Specialty Co., Inc.

HOFFMAN-ECONOMY PUMPS

Hoffman-Deonorny Reeillroeating Purnps
and Beeeivers

The Hoffman-Economy Reciprocating Pump and
Receiver is a dependable unit f or use in laundries,
cleaning and dyeing plants, greenhouses and
other industrial establishments where it is neces-
sary to carry pressure from 50 to 100 pounds and
where moderate priced equipment is required.

Reciprocating pumps operate on less power
than the centrifugal type, but are not as quiet,
due to the slight pulsation at the end of each
stroke and the hum from the chain drive. Ordi-
narily, this is not objectionable, but where ex-
treme quietness is desired. Stvle "8." "C" or
"D" 17S0 r .p.m. pumps should be used.-  (Pg.30.)

Reciprocating pumps are frequently used on
remodeled jobs in which various types of systems
have been supplied from the same boiler. In such
installations the oump handles the condensate
from the entire job and also establishes a low
vacuum on the return mains. This vacuum is not
capable of control, being incidental to the opera-
tion of the unit as a condensation pump. Vacuum
maV be controlled bv manuallv operated valves.

Construetion lletails

110 volts and larger are equipped with magnetic
contactors with thermal overload. Smaller mo-
tors are controlled directly f rom float switch.

Polyphase motors of all sizes are equipped
with thermal overload cutouts. Magnetic con-
tactors with overload and no voltage release are
used in 2 hp. size. Smaller sizes are controlled
directly from float switch.

Direct current motors t hp. and over are
equipped with automatic starter having overload
protection. Smaller motors are controlled directly
by float switch.

Information for fnstalling

Units are shipped complete with pump, motor,
automatic control and receiver with trimmings,
all mounted on cast iron base. readv for installa-
tion.

It is unsafe to install a gate valve in the dis-
charge line as these pumps are positive. A check
valve only should be used.

Information Bequired with Order

Same as for Horizontal Condensation Pumo. See
page 36.

Pump-Is self-oil ing enclosed type
lined cylinders, bronze valve seats
rod. It has Timken bearings; cast
steel crank shaft driven through
accurately cut gears; silent chain
drive from pump to motor. Re-
ceiaer and Autom.atic Float Con-
trol are same as used in centrifu-
gal pumps.
Motors-Are standard make, 40o
rise continuous duty, 1750 r.p.m.
They are ample to start pump
under any load and to operate
without overheating.

Single phase motors t hp.,

with bronze
and piston

Pump
No.

Capacity,
sq. ft.
direct

radiation
of equrY.

Caoac i tv .
lbs-

condensate
per hr,

250
250
750
750

1 ,500
1 ,500
2,500
2,500

Dis-
charge

pressure
lbs. per
sq. rn.

Receiver
capacity,

gal.

Pump
cap.

g .p .m.

4PPtg*.
s n l D D r n g
wdilht,

lb.

R -  1 1
R-  i2
R -  3 1
R.  32
R-  61
R- 62
R - 1 0 1
R-102

1,000
1,000
3,000
3,000
6,000
6,000

l  0,000
1 0,000

2
2
J

5
1 0
1 0
t 6
t 6

Yz

12

Y4

Yz

5 0
1 0 0
5 0

1 0 0
5 0

1 0 0
5 0

1 0 0

9
1 . 1

I J

20
20
26
26

500
600

625
700

900
950

ST.{.NDAR,D SIZDS
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Hoftman Specialty Co., fnc.

HOFFMAN-ECONOMY PUMPS

Hoffrnan-Eeonorny Vertieal Underground Pumps
and Reeeivers

Hoffman-Economy Vertical lJnderground Pumps
and Receivers are used where returns are locateci
beiow floor level or otherwise too low for hori-
zontal pumps. To save floor space, they may be
installed flush with floor so as to occupy only
space enough for the motor and control.
Duplex Units-Two pumps with individual
motors may be installed in a single tank of larger
size if desired.
High Pressure Units-Where it is necessary
to use underground pumps on high pressure jobs,
a horizontal booster pump is furnished. In-
formation furnished on request.

Construetion lletails

Pump-Pump is a special vertical centrifugal
pump with enclosed bronze impeller of the non-
overloading type, rr,achined all over and balanced.

Pump shaft is ball bearing, mounted in dust-
proof housing. Lower bearing is self-lubricating
and easily renewable without removing impeller
from shaft or dismantling pump. Shaft is pro-
tected in lower bearing from wear by renewable
sleeve, turned, ground and locked to shaft.

Flexible shaft coupling connects pump and
motor.
Base-Both pump and motor are mounted on
base plate, permitting removal of pump with-
out disturbing receiver cover. Motor is aligned
by means of shoulder and recess.
Receiver-Receiver is of heavy cast iron suit-
able for underground use without danger of
corrosl0n.
Float Control Mechanism-Float switch is
of same design as used in horizontal pumps.
Float is removable without disturbing pumps.
Motors-Motors are standard make, continuous
rated 40 degrees, 1750 r.p.m.

Single phase t hp., 110 volts and Wz hp.,
220 volt motors are equipped with automatic
starters having thermal overloads. Smaller
motors are controlled directly from float switch.

All polyphase motors are equipped with
thermal overload cutouts. Magnetic contactors
with overload and no voltage release are used in
2 hp. sizes and larger. Smaller sizes are con-
trolled directly by float switch.

Direct current motors t hp. :anal over have
automatic starters with oveiload protection.
Smaller motors are controlled directli' bv float
switch.

Vertical Underground Unit

PAGE 38
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Hoffman Specialty Co., fnc.

HOFFMAN-ECONOMY PUMPS

Typical Installation of Underground Unit

J

Information for Installing

Units are shipped with cast iron tank with one
inlet, vertical pump and motor with full auto-
matic control, completely wired.

Standard tanks have sinele inlet with center
located 9 inches below top cover. Other location
of tapping may be obtained without extra charge;
additional inlets will be furnished at slight extra
cost.

In ins,talling unit, if radiators are not
equipped with individual traps, a float trap shouid
be installed in return main at receiver to Drevent
entrance of steam.

Vertical Underground Pumps
and Receivers

STANDARD SIZDS

Information Required with Ordor

1. Square feet of direct cast iron radiation or
equivalent.

2. Electric current available.
3. Boiler pressure-safety valve setting.
4. Difference in elevation between pump and

boiler water l ine with size and lenqth of
l ^ + ^ - - , ^ - ) ^ ^  ^ ) - 'rnrervenlng p lp lng.

5. Distance from floor to center of return
main.

Suggested Speeifieation for Yertieal
flnderground Pump

Install where indicated on plans a Ho#man-
Economy Underground Condensation Pump and
Cas t  I r on  Rece i ve r  No . . . . . . . comp le te  w i t h  ve r -

tical bronze fitted centrif ugal pump
susperrded from receiver cover.
Pump shall be so constructed that
bearings may be renewed without
removing impeller from shaft or
shaft from DumD. Shaft shall be
protected frbm bearing wear by a
removable sleeve. Receiver shall
he equipped wi th an automat ic
float switch for controll ins motor
and shall be removable withbut t l is-
lurb ing pump or  p ipe connect ions.
Pump shall be directly connectecl
to motor by a flexible shaft coup-
l ing.  Motor  shal l  be 40 degree
continuously rated, and shall
b e  s u i t a b l e  f o r . . . . . .  v o l t s . . . . . .
cycle. . . . . .phase alternating cur-
rent  (or . . .  .  .  .vo l ts  d i rect  cur-
rent) and shall be mounted on a
machined tripod cast integral with
pump base.

Pump
No.

U.
u -  5
U . J

U.
u - 8
U.

u-12

7.s0
780

4,15
750
780

490
7,50
780

960
990

3
3

U-
U.
U-

Diam-
eter
inlet

conn.,
l n .- "

.3
3

3
3
3

3
3
3

4
4

4
4
+

5
5
5

Receiver
dimen-
sions,

in '

Approx,
shipping
weight,

lb .

1 6 x 3 0
2 0 x 3 0
2 0 x 3 0

1 6 x 3 0
2 0 x 3 0
2 0 x 3 0

1 8 x 3 0
2 0 x 3 0
2 0 x 3 0

2 4 x 3 6
2 4 x i 6

2 4 x 3 6
2 4 x 3 6
2 4 x 3 6

3 0 x 3 6
3 0 x 3 6
3 0 x 3 6

U.

960
990

1,080

1,200
1,290
1 . 3 3 0

u-301
u-30i

AI I  25-cyc le  un i ts  opera te  a t  1450 r .p .m.  Weigh ts  w i l l  be  approx imate ly  one
third greatei than showh. Receivers fuinished with 25-cyc1e unii i may be 

-larger

than shown in table,

NOTE. ItI oNE PIPE IIISTALLATIONS OR
WHERETRAPgARENOT USEO ONEACH -
RADIATOR IHSTALL BALL FLOAT TRAP

H g t .
above
f loor.

ln._;
44
44

44
44

4+
4+

+4
44

44
4+
4+

44
44
44

c.i.rad. I densat
,requlv.l per nr.

12 .000 |  3 .000

1 %
1 %
1 %

r/4
1 %
1 %

1 %
1 %
1 %

11.4
t lA

r %
l r l
r t l

2
2
2
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Hofiman Specialty Co., Inc.

HOFFMAN-ECONOMY PUMPS

Hoffman-Deonorny Air Line Yaeuurn Pumps

The Hoffman-Economy Air Line Vacuum Pump
is a highly efficient unit for the removal of air
from gravity heating installations such as "Paul"
or other systems equipped with air line valves.
The pump removes air only and does not handle
condensate nor act as a boiler feed pump.

Construetion l)etails

Pump-Sizes AL-1 to AL-4 are equipped
with single suction, enclosed impellers, bronze
fitted centrifugal pumps with outboard ball bear-
lngs.

Sizes AL-5 to AL-9 are equipped with
double suction, horizontal split case, bronze fitted
centrifugal pumps.

All pumps have removable cover which gives
access to all working parts without breaking pipe
connections.
Jet Vacuum Producer-Jet type vacuum pro-
ducer is of same design as used in Hoffman-
Economy Return Line Vacuum Pumps. (See
page 25.)
Tank and Base-Tank is of heavy gauge
welded steel and both tank and motor are rigidly
bolted to cast iron base with machined pads to
insure accurate alignment of unit.

Piping between tank, vacuum producer and
pump is completely assembled at factory and
unit is shipped wired and ready for installation.
All wiring is in strict accordance with National
Electrical Code.
Motors-Standard make motors are used on
all units, permitting the obtaining of replacements
from local stocks without waiting for factory
shipment.

Single phase motors 1t/2 hp. and larger are
equipped with magnetic contactors in addition
to vacuum controllers. Overload protection is
provided wherever contactors are used.

Polyphase motors are equipped with thermal
overload cutouts in sizes under lt/z hp. In
larger sizes magnetic contactors with both over-
load and no voltage release are furnished in addi-
tion to the vacuum regulator.

Direct current rnotors of t hp. and under
are compound wound, self-starting type. Above
t hp. automatic starters are furnished in addi-
tiorr to vacuum regulators.
Vacuum Regulator-Vacuum regulator is set
to cut in at 3 inches and out at 8 inches when
unit leaves the factory, but may easily be adjusted
to a higher or lor'ver vacuum if desired.
Duplex Units-All sizeS are available in both
single and duplex units. Duplex unit consists
of a single tank with two pumps, two motors and
automatic starters.

Information Required with Order

1. Square feet of direct cast iron radiation or
eauivalent.

2. Electric current available-one, two or
three phase, number of cycles and volts
if alternating current; or voltage only if
direct current.

ST.{NDARD SIZES

Pump
No.

Capacity,
sq. ft.
d i rec t

radiation

Air
c a o a c i t v .
c u -  f t -

per min.

Motor Ihp ' l
4qPto*.snrpprng
weight,

lb.

AL-1
LL-2
AL.3
AL.4
AL.5
AL-6
AL.7
AL-8
AL.9

4,000
8 ,000

1 2.000
20,000
3 0,000
40,000
60,000
80,000

1 50,000

7 3/+
4
6

1 0
1 J

20
3 0
40
70

I
1a/z
2
3
5
5
7Yz
r 0

500
600
750
900

1,000
1,000
1,200
1 .400
1,600
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PABT I I I

Iloffrnan Moto-Ileaters

A pound of coal and a pound of steam each contains a definite
number o{ heat units, commonly called B.t.u. But the way these
heat units are applied and distributed determines the degree of
effrciency and economy that a heating system provides.

The following pages describe the new way of heating large area
industrial and commercial buildings-the new way of securing more
uniformly distributed heat from less fuel with Hoffman Moto-
Heaters.

;

GUARANTDD

Hoffman Moto-Heaters are guaranteed f or capacity when
operated at their rated voltage and specified steam pressure, and
against defects in material or workmanship for a period of one year
from date of installation. This guarantee applies to the heater only
and covers the furnishing of new parts to replace those found
defective. The guarantee covering motors and electrical equiprnent
is the same as that given by the manufacturer of the motor or
equipment used or specified. (See important note, Page 45.)

A Modern Industrial Heating System Using Hoffman Moto-Heaters

PAGE 4I
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HOFFMAN MOTO-HEATERS

Heating That Is Upside trDown

Warm air rises; cold air settles to the floor.
These two basic facts have been known for hun-
dreds of years, yet their full signil icance in the
heating of industrial and commercial buildings
has been but recently recognized. And only
within the last fer,v years have engineers devised
means of reversing the normal f low of heated air
and thus provide more effrcient heating at less
cost per pound of fuel consumed.

Let us consider the usual way of heating
factories, mil ls and other large area buildings.
A series oi pipe coils are placed around the
walls. The air surrounding these coils, upon
being heated, becomes lighter and rises almost
vertically to the ceiiing.

The first heat that enters the building, there-
{ore,  is  largely spent  in  heat ing the area-di rect ly
beneath the roof or ceil ing. Obviously, this heat
benefits no one-it is wasted.

As more heat is applied and more air heated,
it, too, drifts upward ancl tencls to bank up under
the ceil ing. Only after the cool air near the floor
has passed over the heating surface does the warm
air under the ceil ing settle downward toward the
lower areas. In brief, heat goes first to the un-
occupied portions of the building and reaches the
u'orking zone last. The heating systeut. i,s wp-
sxde aoutn.

In residences, offices and other buildinq's with
lor'v ceilings the difference between floor and ceil-
ing temperatures is not a serious matter. For
such service, with smaller areas to be heated, re-
circulation is more rapid. and direct radiation is
qui te sat is factorv.

. I" large aiea buildings with high ceii ings,
the inefficiency and wastef ulness of "upside
down" .heating systems are too important to be
ignored. Tests made by heating engineers show
that when full capacity of the heating system

Diagram Showing How Heated Air Rises and Is wasted with "upside Down Heating"

is required, for every foot from knee-height to
ceiling, the temperature rises about 2 degreis per
foot up to about 2O feet. This means ihat in a
room 16 feet in height, heated with usual radia-
t_ion, a temperature of 60 degrees at a height of
5 feet, at breathing line, is not attained until
af ter the temperature at the ceil ing reaches
approximately 82 degrees.

From this it is easy to see why, particularlv
during the morning hours, heating coils may be
stzzling hot, yet the working areai in the center
of the room remain cold and uncomfortable. The
heat is there but it is above the workers' heads.
Not until suffrcient time has elapsed for the upper
areas to become overheated do the lower levels
reach a nprmal working temperature.

Let us consider the problem of wasted heat
from another angle. If the room measures ,60x
100 feet and 16 feet in height, the number of
cubic feet is 96,000. The area above the
workers' heads is approximately 60,000 cubic
teet-62/o of the total. The iemperature of
this a!e? averages considerably h-igher than
that of the working zone. About thrie-fourths
of the heat in the room is in the unoccupied
afea.

. _ lt i th the high fuel costs that prevail toda1.;
wi th industr ia l  wages constant ly  mounr ing,  tLc
problem.of uti l izing heat more aclvantagiously
is of prime. imp,ortance in maintaining effrcient
plant operatlon.

In the final analysis, the economical uti l iza-
tion o{ heat is_largely a matter of distributing
heat in accordance with known enginecrinf
principles.

Fortunately, the solution has been found. In
Hoffman Nloto-Heaters l ies the means of securing
uniformll '  distributed l-reat at minimurn cost pei
B . t . u .

=i.-.
wf76"

tz-+-74
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HOFFMAN MOTO-HEATERS

The Seientifie Applieation of Heat

Hoffman Moto-Heaters offer factories, mil ls,
garages, etc. a means of supplying heat quickly,
of bringing it into the r,vorking zone and reducing
the amount of waste heat stored in the upper
areas of the room. Not only does this modern,
scientific method of heating insure lower fuel
bills. but it also reduces the investment in the
heating plant, and makes possible greater effi-
ciency on the part of employees.

The principle of Hoffman N{oto-Heaters is
comparatively simple. The unit consists of a
copper radiator with extended fins, mounted in
a steel casing, and a motor clriven fan to force
the air through the radiator.

The unit is placed above the heads of the
workers so that warmed air is distributed directly
in the working zone, immediately placing th-e
heat where it is needed.

While it is impossible to prevent some of
the heated air from going up towards the ceil ing,
Hoffman Moto-Heaters materially reduce the
amount of unused heat.

This is clearly shorvn by the fact that with
Hoffman X{oto-Heaters the difference in tem-
perature between the upper ancl lower air areas
is generally about one-half that of the orclinary
systems. Instead of a difference of 2 degrees
in temperature per foot of height, there is a
variation of only about 1 degree to It/2 degrees.

Thus, in a building with a l6-foot ceil ing,
a temperature of 60 degrees at a height of 5 feet
normally means maintaining a temperature of
82 degrees at the ceil ing. With Hoffman Moto-
Heaters the ceil ing temperature wil l be approxi-
mately 75 degrees.

In this reduction in the amount of heat in

the upper areas of the room lies the most im-
Dortant reason for lower fuel costs with Hoffman
l rruoto-l1eaters.

Hoffman Moto-Heaters offer other impor-
tant advantages. Heat is distributed uniformly
throughout the entire working zone. There are
no cold spots or drafty corners. Also, because
heat is frsf directed towards the floor, less time
is required to build up a comfortable temperature
in the working zone.

Installation costs, including piping, radiation,
labor, etc., will generally average around 20/o
or 257o less with Hoffman Nloto-Heaters than
with ordinarv methods.

To the iott.ertt that is erecting new struc-
tures hiving large areas to heat, eveiy considera-
tion f avors the selection of Hoffmarr NIoto-
Heaters. Also, in the case of old builcl ings, it
is generally more economical to install Hoffman
I'{oto-Heaters than to continue to operate the old,
inefficient eouiDment.

Aside from the physical and psychological
effect on rvorkers of poor l-reating (which is suf-
ficient reason in itself for rnaking the change),
ti-re various economies effectccl bv IIoffman NIoto-
Heaters represent a morc thitn sit isf actory retl lrrl
on the investment in the new equipment. To
make the change is a souncl business prop'isi-
t ion.

During the summer months, Hoffman XIoto-
Heaters may be operated simply as recirculat-
ing f ans f or cooling pLlrposes without addi-
tional investment in regular fan equipment. Note
from the tables on pages 52 to 55 the large
volumes of air handled, 350 to 37.10 cubic feet
per minute.

l o

8'

6 6ti"
60"

58; .

Diagram Showing How Heat Is Applied Directly to the Working Zone with Hoffman Moto-Heaters
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HOFFMAN X4OTO-HEATERS

The Improved Type of Unit lleater
The advantages of heating large g1 it is to give satisfactory service.
area buildings with unit heaterr *-T Even where the heater operates
h a v e c l e a r l y b e e n d e m o n s t r a t e d f f i - " . . l u n d e r l o w p r e S s u r e , w a t e r h a m m e r
over aperiod.of years.and are fully Wllih."t I may subject it to a.strain equiva-
recognized by leading heating ffirGffi'. I lent to that of high pressure
authoriries. ffiI6ffiEra@i il steam.

To those specifying or pur- mffilffiL I By actual fusion of metal the

n1rffii{jiflffi';;;.:''.,T, % 
'1"i[:iJti*d:ffi*.#

question requires, first of all, a 6 square inch hydrostatic pres-
yardstick by which to measure Nos. 2,-4 and 5 Moto- sure and guaranteed for any oper-""ifu"r. tytrlte the general principle #":ff ating .steim pressurL up "to '200

of all unit heaters is substantially - pounds,
the same and all of them will 

-"work," 
there 

'-

are various differences in design and construc- Question No. $-Eow lfoes the Prioe
tion that have a direct bearing"on the degree of Compare wlth Other: Heaters?

efficiency and length of service the equipment A fair basis of comparison is cost per B.t.u. From
will give. this standpoint Hoffman Moto-Heaters are eco-

As a guide in selecting unit heaters, the fol- nomical in first cost, depreciation and maintenance
lowing five questions provide a sound and prac- charges.
tical basis for judging comparative quality' 

euestlon No.4-Eow Efficlently noes

euesfion No. r-How Dffrarent rs the to.".Pott nlsfrib'te Heat?
Heattnf S11rFaeep -Because of the-special .construction of the heat-

^r aL^ ing surface and the scientif ic design of the fan,
rn rlofiman rvloto-Hearers rne consrrucrlon orrne H"offman Moto_Heaters provide 

"uniform 

"nd:i:_pj: ?l':g^::*"*'"t:.:llf j'^*1,9h,":*:1.]T^ a;i;i;'di;i,iilion or heat. 
'rhe 

heati.ng otp",iod
cr.ency. r ne coPper nns, wnlcn are ryZ ln. oulsloe ii verv shOrt.
diameter, are embedded in the copper tubing,
without the use of solder, giving a three-side Qnestion No.5-By lVhom fs the
metal to metal contact. This permits maximum Heater Made?
transfer of heat from- tube to fin. Also, becau_se Unit heaters are essentially a ,heating product.
fins have smooth surfaces, the collection of dirt In selecting Hoffman Moio-Heaters," engineers
with subsequent loss in heating efficiency is re- have the 

"assurance 
that they ut. seiecting

duced to a minimum. equipment designed and manufactured by heatin[

Qugsti3n- No. 2-At What Pressurc Is "n*tTf,f,'r.putation and years of experience of
the Unlt Tested and Guaranteed? Horrlre* S"ucrer"" Corr.lpeNv are a guarantee

A unit heater must be permanently steam tight if of satisfactory service.

;l$:"ffi::l. ",1?1ffi1h"1:T;:i: ffiN I ;:#:i,'T".' fi:'uHllioJ,'",'3-'"iff1
t i o n a s t o w h i c h o f t h e m a n y u n i t & w ' ] I e r s , m a k i n g a o n e - p i e c e j o i n t . T h i s
h e a t e r s o n t h e m a r k e t b e s t m e e t s a l l f f i U , : l d o e s a w a y w i t h t r o u b l e S o m e e x -

5 Moto-Heater with Horizontal Outside
Air lntake

Nos.

Nos. 2, 4 and 5 Moto-

Header Plate

F ins  embed ,ded

used Metal Joint
and lleader

The Heating
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HOFFMAN MOTO-HEATERS

Eleetrie Motors and Controls forHoffman Moto-Heaters
Due to the fact that in various .parts. of the cut-out. Srvitch is of the three-position type, per-

country, or sometimes in the same city, different mitt ing automatic or manual tontrol oi -otor
electric currents are usbd, it is necessarl 'to obtain u'hen i thermostat is used.
from the architect, electrician or local power Thermostats-Where automatic control is re-
company exact- information on the current fur- quired, a thermostat is combined rn,ith the above
nished to the building. _Often this can be ob- automatic su,itch. If the total connecteci load is
tained from the r-rame plate on the not over r/z ]iri.o". o. more NIoto-
electric po\\'-e.r meter. ffi ** Heaters riril''be cl"iiectecl to one

!*:, t i1,,ry :" ril ii i i, :&'"" ll'o iffi ry!fl& ii T ji" "#"i 
":l"n' 

x i ;: mll{
v o l t s a n d - 6 0 , 5 0 , 4 0 , 3 0 o r 2 5 c v c l e s l i 4 | f f i m a r , b e c o , . ' l r e c i e c 1 . t o s e v e r a l a u t o -
Two or three phase. po\)e: is usually lffimrum*tU ,-'nii. .*,it r-r.r,-p."ri,r"cl the maxi-
f o u n d l v h e r e t h e r e i s a . t o t a l 9 | 5 - h p ' i f f i l M m u r n l o a c l o t r e a c h a u t o m a t i c s . , v i t c h

i''?",J';'tt,il5'Jl..*'..5'"::*::M61t6;l*'fli:l'']i:l;:1J'?iu9J;t6s'ff.
i111'li:;"."{ip:"1i:.,T+'J1TJ?!g'l lffiHffi "'. iffir',,,.1,.:" fi.fl ; ;"r.:
t o t a l l o a d o f 3 h p . a n d o v e r , a s p o i r ' e r l r e f f i f f i t h a n 2 2 o v o l t s , t h e t h e r m o s t a t a n c l
c o m p a n i e s f r e q u e n t l y r u n . i n . t i r ' o o r r e r e 1 a y c o i 1 i " " , t o - " t i . s t a r t e r m u s t
t h r e e . p h a s - e . l i n e s t o h a n d l e l o a d s o f T - b e c o n n e c t e c 1 t o a c i r c u i t l l , h i c h d o e s
this size. If, therefore, there is onl1' ^: not exceed 220 volts.
a lighting circuit in the builditrg 

"trcl 
N-os. 2, 4 and 5

it.iJdeslied to use a.large numb-er of \::;lt.Tf* For 220 or 440 Vott potyphase
lVloto-Heaters, inquire of the po\,ver hlotors
company whether the light lines have sufficient Hand Switch-Ilanually operated, completel;r
glPacitl.or,rvhether 1 "g.ty. 

por'r 'er.l iue is neces- enclosecl srvitch having ove.loid and phase inil". ' ,,
sary, and what current tvil l  be furnished. protection bv rneans"of thermal overloacl cut-

, t

Dxtra Starting Equipment
For 110 or 220 Volt, Single Pl.tase, 60 or 25 Cycle

and Direct Cu,rrent Alotors Only
Hand Switch-A small manuallv operited self-
contained. completely enclosed 

-stvitch. 
having

overload and undervoltage protection, is fur-
nished u'hen total connected load is not in excess
of t/2 hp.
Automatic Switch-For conditions rvhere total
connected load is Yz hp.or less, the switch fur-
nished is of the completely enclosed, externall l '
operated, across the l ine quick break safety t1'pe,
having an inverse time lirnit thermal overioad

Automatic Switch-Compietely enclosed, hav-
ing a.three-position_snap sr,vitch in cover and pro-
vided rvith ther-mal rela1's rvith overload phase
failure and lor,v voltage protection.
Thermostats-Same 

-as- 
Single Phase Equip-

ment,

IDTPORTANT
n'{otors, either rnanuailv or automaticallv con-
trolled, must not be thi.ou'n dir-ectly across the
l i r re unless equipped u. i th  thermal  protect ive de-
vices. Fuses alone do not furnish iufficient oro-
lect ion.  Al l  s tar t ing sn i rches.  t lescr ibed abbve,
have these protective clevices. We assume no
responsibil i ty rvhere motors are burnecl out ar.rd
tl-rese protective devices are not used.

and 8 Moto-Heaters
Front view and 8 Moto-Heaters

Rear view
I
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Types and Sizes of Hoffman Moto-Ileaters
Hoffman Moto-Heaters are manufactured in srx
sizes, as follows :

HOFFMAN MOTO.HEATERS

Heater
No. 

_
2
4
5
6

a

Each size, except No. 2, may be obtained in
three types: suspended, with horizontal outside
air intake, and with floor mounted recirculating
box. No. 2 is furnished in suspended type only.
This range of sizes and types permits the selec-
Lion of equipment for the requirements of each
installation.

Coils are removable from end of casing with-
out disturbing motor in Nos. 6, 7 and 8 Heaters.
Duplex Heaters (Nos. 6, 7, 8) when equipped
with double switches have variable heat output,
100/o with both fans operating, 55/o with one
Ian, 6/o with no fans running.

Suspended Type
Suspended type heaters are available with or
without louvres. Heaters Nos. 6, 7 and 8 may
also be obtained with plate having two 45 degree
outlets for 500 feet per minute velocitv and
15 degree, or 90 degrei elbows added to butlet.

APPROXIMATE SIIIPPING IyEIGIITS

Horlzontal Outside Air fntake
A1l sizes, except No. 2, are available in hori-
zontal outside air intake chamber with recirculat-
ing damper, either with or without louvres. A
screen over outlet is ordinarily furnished as part
of this equlpment, but may be omitted if desired.

Apprciximate shipping weights for outside
air intake with recirculating damper, louvres and
screen are as follows :

Tube
position

Vertical
Vertical
Vertical
Horizontal
Horizontal
Horizontal

Number
tubes deep

2
2
2
2
3
4

Number
fans

Front View Nos. 6, 7, and 8 Floor
Mounted Unit with Louvres

IIoor N{ounted Type
All sizes, except No. 2, are available with floor
mounted recirculating box with motor inspec-
tion doors. This equipment may be purchased
with or without louvres and outlet screen.

Approximate shipping weights of floor
mounted recirculating boxes, complete with all
equipment, are as follows:

Weight ,  lb . .
l +  l s  lo  l t  l s
l 3 * l 3 o o l , s o l 4 s o l 4 s o

trnformation for Ordering
In ordering Hofiman Moto-Heaters the fol-
lowing information should be furnished:

1. Stock number of heater.
2. Whether furnished with louvres or

without
3. Any additional equipment desired.
4. Type, of electric current and motor

speeo.
It is necessary to specify the type of elec-

tric current to be used-whether one, two or
three phase, number of cycles and number of
volts if alternating current-or number of
volts if direct current.

Where two or three phase current is sup-
plied, single phase motors may be used in
most cases by making proper connections.
Single phase equipment is lower in price and
can be obtained more promptly than polyphase.
Consult electrical contractor before ordering.

For very quiet operation, motors with a
speed of 870 r.p.m. should always be selected.
In factories where slight noise is not objec-
tionable higher speeds are used.

Front View Nos. 4
and 5 Floor

Mounted Unit
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HOFFMAN MOTO.HEATERS

I)imension l)iagframs

I)IMENSIONS IN INCIf,DS

DIMENSIONS IN INCIIES

Pipe sizes same as suspended
type.

t t l
Hea te r  |  ^  |  -  |  , .

s i z e l ^ l o l '
N. .4  l - ro2  l2w,  u
N o . 5  1 1 0 2  1 2 0 % l 2 4

No.6,7, Bl 102 | 42Y2 24

Heater
s ize

N o . 2
N o . 4
1 \ O .  J

Nos.6 ,  7 ,  8

C

6%
63/s
63/s

10

E = DIA.  SUPPLY

H  .  D I A .  R E T U R N

K

: : :

ilin

N O . 2 - 4 , - 5

DIMENSIONS IN INCIIES

195/sx787/8
795/sx787/s
201/zx39a/z
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Seleetion and fnstallation

The method of locating Hoffman Moto-Heaters,
of course, varies considerably according to the
size and design of the building. In general, how-
ever, the following principles should be observed
in installing heaters.

1. The units should be placed from forty to
sixty feet apart.

2. For greatest efficiency, units should be
located from 7 to 8 feet above the floor.
They should never be installed at a height
greater than 15 feet.

3. Where units are installed with back to a
wall, a space of at least 3 feet should be
left between the rear of the heatcr and
the wall in order to allow free circulation
of air through the heater.

4. Heater should be so placed that air crrr-
rents do not oppose each other. This may
be accomplished either by installing the
heater,s so that air is delivered parallel
with the wall (see diagram 1) or by ar-
ranging the units opposite each other in
staggered fashion and directing the air
currents out into the room (see diagram
2 \ .

Where conditions permit, it is better en-
gineering practice to install the floor mounted

HOFFMAN MOTO-HEATERS

of Hoffman Moto-Heaters

units rather than the suspended type. As pre-
viously explained, the effrcient heating of large
area buildings involves not only distributing the
heated air to the working zone but also remcving
the cold air from the floor.

This is better accomplished with the floor
mounted unit as this style heater draws cold air
directly from the floor and thus provides some-
what more rapid heating than the suspended
type.

It is especially desirable to use the floor
mounted units for large rooms, where two or
more units are required. In smaller rooms the
difference in heating efficiency is so slight that
the choice between floor mounted and suspended
heater.s is chiefly one of ease of installation,
appearance, etc.

If, however, floor mounted units are imprac-
tical, the units may be suspended.

Units with horizontal outside aft intake
should be selected in heating basements, laundries,
etc. where ventilation as well as heating is re-
quired.

Some of the more common methods of in-
stalling Hoffman Moto-Heaters in various types

Diagram 2

Diagram I
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Diagram

of industrial and commercial buildings are as fol-
l ows :

Taetorles and Industrial Plants

The temperature generally desired in such build-
ings is from 60"-65' F. The accompanying
diagrams, Nos. 3 and 4 show typical layouts for
various types of structures.

HOFFMAN MOTO-HEATERS

Garages

For a storage garage a temperature of 45 degrees
is usually adequate, while for a repair shop, a

temperature of from 60 degrees to 65 degrees

should be maintained. Allowance must be made

for frequent air changes due to the opening of

garage doors.

Diagram No. 5 shows a good layout for a

typical combination display room and service sta-

tion.

Diagram 5

Stores

Store temperatures should be figured at 65
degrees to 68 degrees. Many small stores where
floor space is at a premium can be heated very
efficiently by one Hoffman Moto-Heater, as shown
by diagram No. 6. This method is well adapted
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Diagram 4
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Diagram 7

for meat markets, groceries, etc. Not only does
the trIoto-Heater provide quick and abundant
heat, but also generally prevents the collection o{
f rost on the window.

This is an important advantage in motor car
display rooms and other places having large dis-
play windows.

The doorrvays and entrances of stores, res-
taurants, etc. frequently present a difficult heat-
ing problem, which can be solved by install ing a
Moto-Heater clirectly over the entrance as shown
by Diagram No. 7.

Laundriese l)ye Houses, Paper
MillsrDte.

In such establishments and others where excessive
moisture is present in the atmosphere, Hoffman
Moto-Heaters witl-r outside air intake and recir-
culating damper provide an ideal heating system.
See Diagram No. 8. By thus bringing in fresh
air from the outside, fog conditions and con-
densation are eliminated. lVhere air is heavily
charged u,ith moisture it is advisable to include
an exhaust system in the installation.

HOFFMAN MOTO-HEATERS

An important point to bear in mind rn rn-
stall ing all units with outside air intake is that
provision must be made to guard against freezing
by hanging the unit and pitching the pipe lines
so that all condensation is properly drained from
the coil and piping.

Heaters equipped with outside air intake
boxes should not be used where the temperature
of the entering air is below 32 degrees unless a
constant steam pressure of 5 pounds or more is
maintained at the heater.

Basements

There are many places where damp, unused base-
uents can bq converted into dry storage rooms or
used for work shops or other purposes by in-
stall ing Hoffman N{oto-Heaters with outside air
intake.

This method of heating provides fresh, dry
air, properly tempered. It is usually best to
install the heater opposite the stairtvay as shown
in Diagram No. 8.

TYarehouses

Warehouses are usually f igured on the basis
of a temperature of 50 degrees. Due allowance
must be made for the heating up of the contents
as well as the air.

The method of install ing Hoffman Moto-
Heaters in a typical warehouse is similar to Fig.
l o r 2 .

Other Buildings

Some of the other types of buildings where
Hoffman Moto-Heaters can advantageously be
used, and the temperatures generally recom-
mended, are as follows:

Sehools
C l a s s r o o m s  . . . . 6 8 '
Gymnas iums  . . . 55 ' -65 '
A s s e m b l y  r o o m s .  . . . . . . 6 5 " - 6 8 '
Locke r  rooms .  . . 65 " -68 "
S w i m m i n g  p o o l s . .  . . . . . 7 5 "

Miscellaneous

Kitchens and laundries. . . . . . .66"
Foundries and boiler shops. . .50'-60"
P a i n t  s h o o s .  . . . . 8 0 'Diagram 8
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HOFFMAN MOTO.HEATERS

How to Bigure Size of Moto-Heaters
To determine the size of unit required to heat a
given room or space, first estimate the-

Total square feet of glass area (including
outside doors and skylights).

Total square feet net exposed wall area (in-
cluding partitions exposed to a lower temperature
than the desired room temperature).

Total square feet of net roof area.
Total square feet of exposed floor area.
(Note: Assume temperature of unheated

rooms as half of difference between inside and
outside temperatures. Floors of earth or con-
crete on earth, assume ground temperature as
50 degrees).

Nfultiply each area by its coefficient of heat
transfer (see Hoffman Data Book or A.S.H. &
V.E. Guide) times the difference between the de-
sired room temperature and the outside tem-
perature. The result will be the B.t.u. loss per
hour through each material.

Erample: 120 sq. ft. glass area )( 1.1 (co-
efficient for single glass) X 70 (temperature dif-
ference between 60' inside and -10' outside) :
9240 B.t.u.'s loss per hour through the glass area.

Figure the loss through each surface in the
same manner and the sum of these calculations
equals the total B.t.u. loss per hour from the
room by radiation.

If building is used for warehouse purposes,
proper allowance must be made for heating the
material stored. This is arrived at by multiply-
ing the quantity of material in pounds by the
specific heat of the material, times the tempera-
ture rise (usuallv assumed as one half the dif-
ference between 

-the 
desired breathing line tem-

perature and outside temperature).
Erample: 30,000 lb. steel X .119 (specific

heat of steel) X 35 (half of temperature dif-
ference between 60" and -10" : 124,950 B.t.u.'s
required.

Due to the forced circulation of air within
the room, which this method of heating employs,
careful consideration must be given to air leak-
age through window and door crevices, or in-
filtration. Numerous tests show that the follow-
ing coefficients added to the heat transfer co-
efficients, will provide for infiltration losses.

0.9 X sq.ft.-Window glass area
3.0 I sq. ft.-Factory door area

10.0 X sq. ft.-Garage and shipping room
qoor afea

15.0 X sq. ft.-Ramp garage door area
0.5 \ sq. ft.-Monitor or saw-tooth glass

and skylight area
Multiply the total square feet of each type

of surface covered in the above table bv its
coefficient, times the temperature difference eQuals
the B.t.u. loss per hour by infiltration which
should be added to the radiation losses.

Erample: 90 rq. ft. window glass area \
.9 X 70: 5670 B.t,u. 's.

30 sq. ft. factory door area X 3 X 70- 6300
B,tu,'s, etc.

To conform with the requirements of the
Industrial Unit Heater Manufacturers Associa-
tion it is necessary that the infiltration loss equal
a minimum of r/2 air change per hour. There-
fore, the total calculated infiltration loss in
B.t.u.'s must equal or exceed the result of the
following computation.

Cubical contents of room \ temperature dif-
ference between inside and outside X 0.5 -: 55.2.

As a maximum condition, the infiltration
loss should not exceed 1t7, air changes per hour
for normal factory buildings of masonry con-
struction;2t/2 air changes per hour for shipping
rooms and single story garages nor 3 air changes
per hour for first floor of ramp garages.

In corrugated iron or poorly constructed
frame buildings, when leakage is naturally great,
the air change method should be used for com-
puting infiltration loss, using ll2 air changes per
hour as a minimum.

The sum of the B.t.u.'s for radiation losses
plus infiltration losses plus heating material
stored, will equal the total B.t.u. load.

As a safety factor it is customary to add
10 per cent to the above total B.t.u. load to
cover incomplete building plans, possible errors
when assumptions must be made as to the
kind and thickness of building and roof materials
and any fluctuation of steam pressure at the
heater.

In selecting the proper
required number of B.t.u.'s,
be given to

unit to supply the
consideration must

( 1) Normal steam pressure
(2) Temperature of air entering heater
(3) Allowable fan speed
Condition No. 1 refers to the pressure avail-

able at the heater, which is the boiler pressure
less the line loss or pressure drop between the
boiler and heater.

Condition No. 2, the temperature of the air
entering the heater is dependent upon the height
of the heater above the breathing line or S-foot
level. Each foot of elevation between the breath-
ing line and center line of heater times 1/2, plus
the figured room or breathing line temperature,
equals the intake air temperature on which the
heater output must be figirred.

Condition No. 3 refers to noise of operation
due to velocity of air passing through heating
element. For industrial plants, garages, repair
shops, etc., where noise is present, the 1750 r.p.m.
unit is usually used. For semi-industrial appli
cations such as factory offices, public waiting
rooms, etc., the unit operating at 1160 r.p.m. is
recommended. For churches. auditoriums. etc..
where extr€me quiet is required, the 870 i.p.m.
unit should always be used.
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HOFFMAN MOTO-HEATERS

Eated Capaeities of Iloffrnan Moto-Heaters
The following tables show the ratecl capacities of To complete the example, assume that the
each of the six sizes of Hoffman l,foto-Heaters steam pressureis2 pounds per square inch.
at the three most common steam pressures: After locating the proper steam pressure,
4 ounces per square inch,2 pounds per square next find 70 degrees under "Air Temperature-
inch and 5 pounds per square inch. For other Entrance" which is given in the first or left hand
pressures use coeffrcients given in table, page 57. column of each table.- 

The capacity tables give the heat output, Then, reading from left to right, it will be
B.t.u.'s per hour, and the condensation in pounds seen that Moto-Heater No. 2, 1750 r.p.m. has a
per hour. heat output of 37,100 B.t.u.'s per hour. The con-

The first step in applying the tables is to densation is 38 pounds per hour, the temperature
ascertain the required air temperature at entrance of air as it leaves the heater is 119 degrees, and
of heater and steam pressure at heater. dividing 37,10A by 240 the unit provides the

Room temperature is customarily figured in equivalent of I54 square feet of cast iron radiation.
terms of temperature at the breathing line- At 1160 r.p.m. the heat output is 27,200
5 feet above the floor. Inasmucl-r as the Capacity B.t.u.'s per hour and is equivalent to 113 square
Tables show "Entrance" temperature (the tem- feet of C.I. radiation.
perature at the heater), allowance must be made The, other sizes can be checked up in the
for the difference between the breathing line and same wt'y. Thus, l4oto-Heater No. 6, at 1750
the height at rvhich the heater is located. With r.p.m. has a heat output of 141,500 B.t.u.'s per
Hoffman Moto-Heaters, temperature wil l vary hour and is equivalent to 590 square feet of C.I.
from 1 degree to lt/2 degrees per foot of height, radiation.
but allowing a factor of safety, figure on a basis Equivalent direct radiation, which should be
of Ir/z degrees. used in determining boiler capacity, can always

To arrive at the pressure at the heater, deter- be calculated by dividing the B.t.u. output per
mine the normal steam pressure at the boiler or hour by 240, the number of B.t.u.'s given up in
source of supply from which deduct the line drop one hour per foot of C.I. direct radiation. For
or loss in pressure due to friction, etc., in the ordinary calculations the capacity of the heater
piping between the heater and source of supply. with 2 pounds pressure and 60 degrees entering

Let us assume that the room temperature air temperature is the basis for calculating equiva-
desired is 60 degrees (at the breathing line). If lent direct radiation. This method is recom-
the heater is located 12 feet above the floor. it is mended bv The Industrial Unit Heater Manu-
then 7 feet above the breathing line. Multiplying facturers Association.
7 feet by Ir/2 degrees, which equals 10/2 degrees For figuring B.t.u. output for steam pres-
and adding this to 60 degrees, gives 70t/, degrees, sures and air temperatures other than those given
as the "Entrance" temperature necessary to pro- in tables, use constants and method described ,on
vide a breathing line temperature of 60 degrees. page 57.

Motor  speed 1750 r .p .m.
60 cycle 700 cu. ft.

a i r lm in .  en ter ing  heater
motor  1 , /  15  hP.

deg. Fahr.
at heater

. En- I Exit
t rance I

Heat
oulpur
B. t .u . ' s

per
hour

Con-
densa-
tion

lb, per
hour

40200
3 7500
34800
32200
29700

46200
43200
40000
37 100
34100

3s  l l  +o
3 3 1 s 0
30  l l  60
28  l l  70
2 6  i l 8 0

33900
3l  700
29400
27200
25 000

42  l l  40
3 e  l l  s 0
36  l l  60
33  l l  70
3 1  i l 8 0

4 0  l 4 o
3 7  l l  5 0
34  l l  60
32  l l  70
2 9 i 8 0

38600
36000
33300
30700
28100

46
43
40
36
33

44500
41 300
38300
35200
32400

40
J V

60
70
80

32600
30400
28100
25900
23800

26300
24400
22600
20800
19100

27400
25400
23600
21900
20100

R.{TED C. lP . {CIT IES I IOTO-HEATER No.  2

Steam Pressure at Heater---4 Oz. Per Sq. In.

Steam Pressure at Heater-2 Lb. Per Sq. In.

Steem Pressure at Heater-5 Lb. Per Sq, In,

36800
28600
26600
24800
23000
21100

45600

33  100
30900
28600
26500

0
40
5 0
60
70
80

6 5
.)r
47
44
4 I

s 6  l l  o
4 4 1 4 0
4 r  l l  s 0
3s  I l  60
3 s  l l  7 0
3 3  i l 8 0

48  l l  0
39  l l  40
s4  l l  s0
32  l l  60
30  l l  70
2 8  i l 8 0

79
1 0 6
1 1 3
120
1 2 7
I J J

Note: The equivalent of direct cast ilon radiation is normally based on the heater
output at 2 lb. steam pressure and 60' entering air temperature. To determine this for any
spe-ial condition, divide the B.t.u. output by 240 or mnltiply the condensation per hour by 4.
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Motor speed 1750 r.p.m.
60 cycl-I7O0 cu. ft.

air/min. entering heater
motor 1/6 hp.

HOFFMAN MOTO-HEATERS

Motor speed 1450 r.p.m.
25 cycl-1410 cu, ft.

air/min. entering heater
motor 1/8 hp.

Motor speed 8?0 r.p.m.
60 cycl-8so cu. ft.

air/min. entering heater
motor 1/10 hp.

Air temp.
deg. Fahr.
at heater

Heat
output
B. t .u . ' s

hour

Con-
densa-

tion
lb. per

hour

Air temp,
deg, Fahr.
at heater

Heat
outpuf,
B . t .u . ' s

per
hour

Con-
densa-

tion
lb. per

hour

Air temp.
deg. Fahr
at heater

Con-
densa-

tion
lb. per

hour
E n - l  - - . .

trancel EXrt

40 I e3 I 1o28oo | 107 l l  +o
s0 |  100 I  9s l0o  |  98  l l  so
60 | 107 | 88000 | 9r l l  60
70 I  114 |  8 i l00  |  84  l l  70
80 | 121 | 74400 | 77 l l  80

5 0  |  l 0 0 l  9 5 1 0 0 1  9 8
eoooo I s4 l l +o I ss
83800 I  86 l l  s0 I  106
77500  |  80  l l  60  |  114
71400 |  74 l l  70 |  120
6 5 5 0 0  I  6 8  |  8 0  l 1 2 6

80
74
68
63
58

6 0  |  l 0 7 l  8 8 0 0 0 1  9 r
7 0 t 1 1 4 t 8 1 1 0 0 t 8 4

7 7 5 0 0 |  8 0  i l 6 0  I 1 1 4
7 0  I  1 1 4  |  8 i l 0 0  |  8 4  l l 7 0  l 1 r 7  |  7 1 4 0 0  |  7 4  l l 7 0  1 1 2 0
8 0  1 1 2 1 1 7 4 4 0 0 1  7 7  | 8 0  1 1 2 4  |  6 s 5 0 0 1  6 8  l l 8 0  l 1 2 6

50
66
6 1
J O

52
47

40
50
60
70
80

77000
71400
66000
60800
5 5800

63500
59000
54500
50200
46000

RATED CAPACITIES ILOTO-IIEATER, No. 4

Motor speed 1160 r.p.m.
60 cycl-l130 cu. ft.

air/min. entering heater
motor 1/8 hD.

Air temp. I Heat I Con-
deg. Fahr. I output I densa-
ar neater I B.t,u.'s I t ion

Stoam Pressuro at ll@ter-4 Oz. Per Sq. In.

Steann Pressuro at Heater-z Lb. Per Sq. In.

40
50
60
70
80

0
40
5 0
60
70
80

98
90
84
78
72

1 3 1
102
95
89
83

40
50
60
70
80

0
40
50
60
70
80

145
1 1 6
108
1 0 1
93
86

143300
1 1 1 0 0 0
1 03800
96500
89500
82800

95
ro2
1 0 9
t l o
t23

40
50
60
70
80

0
40
50
60
70
80

1 06500
99000
92000
85200
78 500

Motor speed 1750 r.p.m.
60 cyclFl85o cu. ft.

air/min. entering heater
motor 1 /6 hp.

1 t 1
1 0 3
v 5
88
8 1

98
105
112
r 1 9
r26

72
100
107
1 1 4
121
129

93500
87200
8 1000
75000
69000

108000
100200
92800
85500
78400

102
108
u 5
122
129

80000
74200
69000
63900
58800

108
114
121
t27
134

t r 2
1 1 8
124
1 3 0
l J o

66000
61400
57000
52800
48600

88800
69000
64200
59900
55500
51400

76200
70900
65500
60300
55400

Steam Pressure at lfeater-E Lb. Per Sq. In.

69
64

5 5
5 0

92
72

62
58
54

80
73
68
62
5 7

1 1 3
r03
9 6
88
8 1

83  l l  40
7 7  l l  s 0
72  l l  60
66  l l  70
6 1 i l 8 0

0
40
50
60
70
80

! 1 2
87
8 1

70

s7 i l  +o
8e  l l  s0
83 l l  60
76  l l  70
7 0 i l 8 0

40
50
60
70
80

79200
73800
68500
63 500
58s00

I I J

t21
127
134
140

40
50
60
70
80

101
93
87
80
74

40
50
60
70
80

108
t00
93
86

126000
98000
91200
85000
79000
73000

76
104
1 1 1
1 1 8

132

107300
83 500
77700
72500
67200
62r00

93000
86400
79800
73500
67 500

96600
90000
83500
77400
71200

84
1 1 1
r17
124
130
r37

Air temp.
deg. Fahr,
at heater

En-

Con-
densa-

tion
lb. per
hour

133
123
1 1 4
106
97

Air temp,
deg. Fahr.
at heater

En-

Con-
densa-

tion
lb. per

hour

40
)U
60
70
80

t28

109
t00
92

40
50
60
70
80

40
50
60
70
80

122500
113900
105200
97000
89000

127 50e
1 18600
1 1 0000
102000
93900

r01
107
1 1 5
121
128

104
1 1 1
t t 7
t24
1 3 1

I  roe
I rr2
I  1 1 9
| 72s
1., 13 1li

Steam Pressure at ll@ter2 Lb, Per Sq. In.

40
5U
60
70
80

100
107

r21
128

172100
104500
97000
89900
82700

108
1 1 5
121
128
134

Steam Pressure at llater-6 Lb. Per Sq. In.

RATED CAPACITIES MOTO-IIEATER, No. 6

Motor speed 1450 r.p.m.
25 cycle-1530 cu. ft.

air/min. entering heater
motor 1 /8 hD,

Air temp. I Heat I Con-
deg. Fahr. I outout I densa-
at heater I B.t.u.'s I t ion

qr" . [ . [  r* i t  I  t tout  lhour

Motor speed 1160 r.p.m.
60 cyclts1230 cu, ft.

air/min. entering heater
motor 1/8 hp.

Air t!mp. I Heat I Con-
deg. Fahr, I output I ainsa-
at heater I g.t.u.'s I t ion

Stem Prossure at Heater--4 Oz, Per Sq. In,

r 7e  l l  0
139  l l  40
129  l l  s0
120 ll 60
1 1 1  l l  7 0
103 il 80

0
40
50
60
70
80

74
103
109
1 1 6
723
130

171500
133000
t24000
115500
1 07000
99200

85
1 1 1
1 1 8
124
1 3 1
137

1 30000
101 000
94000
87600
8 1200
75200

1 06500
82800
77 100
72000
66600
61700

79
107
l l J

r20
127
134

151200
r17200
109200
1 01800
94400
87400

r 5 8
122
1 1 4
106
98
9 l

1 1 1
86
80

69
64

1 3 6  l l  0
10s  l l  40
98  l l  so
9 r  l l  60
8s  l l  70
78  l l  80

i o
l l  40
l l  5 0
l l  60
l l  7 0
i l 8 0

1 1 8
t24
1 3 1
137
143

Note: The equivalent of direct cast iron radiation is normally based on the heater
output at 2 lb. steam pressure and 60' entering air temperature. To determine this for any
special condition, divide the B.t.u. output by 240 or multiply the condensation per hour by 4.

PAGE 53



Hofiman Specialty Co., Inc.

HO FFMAN' M OTO-I{EATE RS

R,ATED CAPACITIES MOTO-IIEATEB No, 6

Motor speed 1750 r.p.m.
60 cycld-3740 cu. ft.

air/min. entering heater
motor 1/3 hp.

Motor 6pftd 870 r.p.m.
60 cyclts1860 cu. ft.

air/min. entering heater
motor 1/5 hp.

En-
tran( Exit

Air temp.
deg. Fahr.
at heater

Arr temp.
deg. Fahr.
at heater

Heat
output
B. t .u . ' s

per
hour

Con-
densa-

tion
lb. per

hour

Con-
densa-

tion
Ib. per
hour

Air temp.
deg. Fahr.
at heater

Exit

Heat
ouf,puf
B. t .u . ' s

per
hour

Con-
densa-

tion
lb. per

hour

Con-
densa-

tion
lb. per
hour

Motor speed 1750 r.p.m.
60 cycl-3490 cu. ft.

air/min. entering heater
h ^ 1 ^ r  i  / 2  h 6

R.A.TED CAPACITIES IIO|IO-IIEATER, No, 7

Motor speed 87O r.p.m,
60 cycl-l740 cu. ft,

air/min. entering heater
motor 1/5 hp.

En-

40
50
60
70
8o

40
5U
60
70
80

94
to2
109
tt6

0
40
50
60
70
80

o
40
50
60
70
80

t32
t22
t t 2
t02

143000
133500
r240,00
1 14500
103500

148
138
128
1 1 8

192000
149000
139500
130000
120500
1 1 1500

Heat output of Moto-Heaters Nos. 6 and 7 when equipped .with double switc
fans operating,55/e with one fan and 6./o with no fan runnrng.

; 100/6 ot B.t.u. output with

. {bo.ve capacities are in dccordance with rules for rating and testing unit heaters as adopted by Industrial Unit Heater Mfrs.
Assoclatlon.

N'ote: The equivalent of direct cast iron radiation is normally based on the heater
output at 2 lb. steam pressure and 60' entering air temperature. To determine this for any
special condition, divide the B.t.u. output by 240 or multiply the condensation per hour by 4.

2+2
188
I  / O

164
ts2
t4L

200
155
145
l J - )

125
1 1 6

88
tt4
t 2 l
127
134
140

Motor speed 1450 r.p.m.
25 cycl-3100 cu. ft.

air/min. entering heater
motor 1/4 hp.

Motor speed 1160 r.p.m.
60 cycl-2480 cu. ft.

air/min. entering heater

Air temp. I Heat I Con-
deg. Fahr. I output I densa-
at heater I B.t.u.'s I t ion

E*-T-- | ,P-9I I rP' !9'

Steam Pressue at lleater---.4 Oz. Per Sq. fn.

40
50
60
70
80

79
87
95

103
1 1 1

169400
158300
146200
134800
123900

75
63
5 1
39
28

40
50
60
70
80

82
90

106
1 1 3

.49000
t39300
1287U)
| 18500
r08800

J J

44
33
l 2
1 2

40
50
60
70
80

85
93

100
108
1 1 5

127700
r 19000
I 10000
101200
93100

109
101
93
86
78

105500
98000

90s000
83500
75800

132 l l  40 |  8e
123  I l  s0  |  e7
113  l l  60  I  104
1o4  l l  70  |  111
96  i l  80  |  r r 8

Steam Pressure at lleet€r-z Lb. Por Sq, IL

4 0 l  8 1
s o l 8 9
6 0 1  9 7
70 | 1O5
80 |  113

176500 I  182 l l  40 I  83 |  tssooo
165000 I 170 ll 50 | 9l I l44so0
1s3000 | 1s8 ll 60 | 99 | l34soo
141s0O l  146 l j  70 |  107 |  r24so0
130000 |  134 l l  80 |  115 |  114500

60
49
39
28
18

40
50
60
70
80

87
9+

lo2
1 1 0
1t't

33000
2400,0
15000
06500
98400

t37
128
1 1 9
1 1 0
to2

40
50
60
70
80

9 1
99

106
1 1 4
t21

110000
102500
95300
88200
81200

tt4
106
99
9 1

Stem Pressure at lfeeter-E Lb. Per Sq. In,

o
40
50
60
70

51 | 23?000

ro7 | r4900o
115 |  138000

o
40
50
60
70

5 4
85
93

1 0 1
109
117

o
40
50
60
70

58
89
96

l04
t t 2
1 1 9

186
145
135
126
lt7
108

o
40
50
60
70
80

OJ

94
101
108
1 1 6
123

Motor speed 1450 r.p.m.
25 cycl-289o cu. ft.

air/min. entering heater
motor 1/4 hp.

Air temp. I Heat I Con-
deg. Fahr. I output I densa-
at heater I B.t.u.'s I t ion

Motor speed 1160 r.p.m.
60 cyclts2320 cu. ft.

air/min. entering heter
motor 1/4 hp.

Air temp. I Heat I Cor-
deg. Fahr. I output I densa-
at heater I B.t. ir. 's I t iot

E;l -_- l  ,per l lb .  oer

Steam Pressue at llater-4 Oz. Per Sq. In.

226
2 to
19+
179
165

40
50
60
70
80

98
105
1r2
1 1 9
126

198
186
172
158
146

40
50
60
70
80

to2
108
1 1 6
t22
I29

108
l l s
12I
t28
133

Steam Pressure et Heater-Z Lb. Psr Sq. In.

9 7
l04
1 1 1
1 1 8
t z a

100
ro7
t t4
121
128

40
JU
60
70
80

1 0 5 1 1 7 3 0 0 0 1 1 7 9
1 1 2 t 1 6 1 5 0 0 t 1 6 7
1 1 8 t 1 5 0 0 0 0 t 1 5 s
1 2 5 1 1 3 9 0 0 0 1 r 4 4

128000 | 132

40
50
60
70
80

1 1 1
1 1 8
124
1 3 1

Steam Predsure at Heater-6 Lb. Per Sq. In.

70
99

106
7t4
l 2 l
t2a

3 0 6 0 0 0 1  3 1 8  l l  o  |  7 4  1 2 6 9 0 0 0 280
218
204
190
176
16.3

0
40
50
60
70
80

238000 | 248 ll 40 | r03 | 2ossoo
222000 | 23t il s0 | t10 | r9ss00
207000 |  215 l l  60  I  l t7  |  182500
192000 | 200 ll 70 | 124 | 169000
177500 |  185 l l  80  |  131 I  156500

80
108
1 1 5
t21
l2a
135
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Hofiman Specialty Co., Inc.

RATED CAPACITIES IIOTO-IIEATEn, No, 8

Motor speed 1450 r.p.m.
25 cycl-2680 cu. ft.

air/min. entering heater
motor 1/4 hp.

Air temp. I Heat I Cor-
deg. Fahr. I output I densa-
a t  heater  I  B . t .u . ' s  I  t ion

Motor speed 1160 r.p.m.
60 cyclts215O cu. ft.

air/min. entering heater
motor 1 /4 hp.

Air temp.
deg. Fahr.
at heater

HOFFMAN MOTO-HEATERS

Motor speed 1750 r.p.m.
60 cyclr3240 cu. ft.

air/min. entering heater
motor 1/3 hp.

Motor speed 87O r.p.m,
60 cyclF161o cu. ft.

air/min. entering heater
motor I /5 hp.

Air temp.
deg. Fahr.
at heater

En-

Con-
densa-

tion
lb. per
hour

Air temp.
deg. Fahr.
at heater

Con-
densa-

tion
Ib. per

hourtra

40
50
60
70
80

40
50
60
70
80

2620(N
244300
225500
208000
191000

Pr6sue Heater-4

St€am Pressure at Ileeterz Lb. Per Sq.

r66
154
143
132
120

1 7 4
t62
1 5 0
1 3 9
128

Pressure Ileater!5

H€at outgut of.Moto-Heater,N-o._8 when eq^uipped with double switches may be varied; 100/6 of B.t.u. output with both fans
opera t lng ,  J570 w l tn  One 1an ano OUlo  w l tn  nO lan  runn lnS.

-{bove capacities are in accordance with rules for rating and testing unit heaters as adopted by Industrial Unit Heater Xlfrs,
Association,

Note :  
' fhe  

equ iva len t  o f  d i rec t  cas t  i ron  rad ia t ion  is  normal ly  based on  the  heater
.  ou tpu t  a t  2  lb .  s team pressure  and 60 '  en ter ing  a i r  tempera ture .  To  de termine th is  fo r  any

special condition, divide the B.t.u. output by 240 or multiply the condensation per hour by 4.

Suggested Speeifieations
Suspended Type

Furnish and install where indicated on plans or
as hereinafter specified, Hoffman Moto-Heaters
of the suspended type, complete with louvres,
hav ing  a  t o ta l  ou tpu t  o f  . . . .B . t . u .  w i t h . . . .  un i t s .
Heaters to be equipped with copper tubing brazed
into welded steel header. Fins to be smooth 1/2
inches outside diameter imbedded in the tubing.
Complete unit to be tested to 1,000 pounds hydro-
static oressure and suitable for steam Dressures
up to 200 pounds.

Motors shall operate at a speed of . . . . r.p.m.
with. . . .phase. . . .cycle. . . .volt alternating cur-
rent. (Where direct current is used specify volt-
age only. )

Starting equipment shall consist of (see note
below).

Floor Mounted Beeireulatlng Type
Furnish and install where indicated on Dlans or
as hereinafter specified, Hoffman Moto-Heaters
of the floor mounted type, complete with recircu-
Iating boxes, motor inspection doors and louvres,
hav ing  a  t o ta l  ou tpu t  o f  . . . .B . t . u .  w i t h . . . . un i t s .
Heaters to be equipped with copper tubing brazed
into welded steel header. Fins to be smooth 1/2-
inch outside diameter imbedded in the tubing.
Complete unit to be tested to 1000 pounds hydro-
static pressure and suitable for steam pressures
up to 200 pounds.

for Hoffman Moto-Heaters
Motors shall operate at a speed of . . . .r.p.m.

wi th.  .  .  .phase.  .  .  . iyc le.  .  .  .vo l fs  a l ternat ing cur-
rent. (Specify voltage only for direct current.)

Starting equipment shall consist of (see note
below).

Horizontal Outslde Air Intake Type
Furnish and install where indicated'on plans or
as hereinafter specified, Hoffman Moto-Heaters
equipped with horizontal outside air intake boxes,
complete with recirculating dampers, screens and
louvres,  having a tota l  output  of  . . . .B. t .u .  wi th
. . . . units. Heaters to be equipped with copper
tubing brazed into welded steel header. Fins to
be smooth \t/r-inch outside dimension imbedded
in the tubing. Complete unit to be tested to 1000
pounds hydrostatic pressure and suitable for
steam pressures up to 200 pounds.

Motors shall operate at a speed of . . . .r.p.m.
w i t h . . . . , p h a s e . . . .  . c y c l e . . . . . v o l t s  a l t e r n a t i n g
current. (Specify voltage only for direct cur-
rent. )

Starting equipment shall consist of (see note
below).

SPDCIAL NOTB
For starting equipment, switches, automatic

control, etc. for all types of heaters, see descrip-
tion on page 45.

40
50
60
70
80

236
2 2 1
204
188
1 7 3 143300 |  148

40
50
60
70
80

242
263
244
226
208

40
50
60
70
80

o
40
50
60
70
80

90
16
23
29
35
42

366000
285000
266000
248000
230000
213000

3 8 1
296
277
258
239
2 2 2

0
40
50
60
70
80

95
2 l
) 7

3 3 .
39
45

320000
249000
232500
217000
201000
186000

333
259
242
226
209
193

o
40
50
60
70
80

.o2

. 2 6

.32

.38
44
.50

74500
13500
99500
86000
72500
59500

286
2 2 2
208
194
180
166

o
40
50
60
70
80

t 2
34
40
46
5 1
56

125000
L 75000
163500
152500
t41500
t3 1000

234
142
170
1 5 9

136
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Hoffman Specialty Co., Inc.

HOFFMAN MOTO-HEATERS

Suggested Methods of Installation and Suspension

I

ctlft4tr 6&4V/rr

? ?--"r f_-
I  V* l**=
|  ? ' -  I

-*"...' l , I lT-l lt----__ll I&  f f l  l l l  l t  evA |  I  i l  l t  I
I  l l l  I  l l  l l l v ;

I i*11_l il ll (
l / t l

r -!*- 
l" *., ".,""" I

oNe prpE sTeAM sYsre M s YA2-a-q---9!!JC-v-9
@@

Hoffman Moto-Heaters
Nos. 2' 4 and 5

Moto-Heaters Nos. 2, 4 and 5 are furnished
.i11t t7r-in. bolt ends at center of gravity, suit-
able for attaching rods, lag screws or other
desired method of suspension.

Hoffman Moto-Eeaters
Nos.6r Z and B

In suspending heaters Nos. 6, 7 and 8, all four
bolt holes at each end of unit must be used.

Where it is permissible to make two con-
nections to the ceiling or beam at each end of
unit-method suggested in Fig. No. 4 may be
used. Figs. No. l, 2 and 3 suggest methods
where but one connection at each end of unit
is desired.

Note: In each case center of gravity is located

at a point 1 inch from rear bolt hole-away from

motor.

!99_gl_9S_C!.qL9:I!!IEP! No5 2.. oo 5 MoTo-EEAT!ae

V A D O Q -  O D  V A C U U M  5 Y 5 I E M 5

Fig. 3

Using Angle Iron

r /2'^ 37u'rtar

on,l"n,u

R. Ot
5/OE

Fig. 4

Using Flat Stock
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Method of l)etermining Ileater Output
at Other Stearn Pressures

To find the output of any heater at a steam pressure or entering air temperature
other than shown in the Capacity Tables, multiply the capacity of the heater
at 0 i iegrees entering air temperature ancl 5 pounds steam pressure by the factors
shown in the fo l lowing table:

Steam

sure
I  bs.
per

B.t .u.  Constants for  Blow-Thru lJni ts
l ior  use rv i th Hoffman Moto-Heaters hal ing constant  volume oI  a i r  at  enter ing temperature

I'T

r+t

a
oo

.+

o

Tenrperature of entering air
F

=
f,

z
=

El

I

fri

ts]

F
U)

squar
i nch 0"

,935

. 9 6 5
1 .00
1  . 0 6
1 .  1 0

10"

. 8 7 8

. 9 0 8

.9+2

.997
1  . 0 5

1  . 0 9
1 . 1 5
1 . 2 0
1 . 2 5
1 . 2 9

. 8 1 7

.  8 5 1

. 8 8 5

. 9 3 8

. 9 7  8

. 7  6 2

. 7 9 6

.829

. 8 8 2

.924

. 9 6 2

. 0 2

. 0 8

. 1 2

. 1 6

. 7  + 3

. 7 7  6

. 8 2 8

. 8 7 0

.907

. 9 7 0

. 0 2

. 0 7

. 1 1

.687

. 7  1 6

. 7  4 8

.804

. 8 4 6

. 8 8 4

. 9 4 4
1 .00
1  . 0 4
1  . 0 8

.664

. 6 9 2
- l L +

. 7 8 0

.817

. 8 5 4

.  9 1 5

. 9 6 5
1  . 0 1
1  . 0 5

1  . 1 2
1 . 1 8
| . 2 3
1 . 2 6
1 . 2 7

.640

. 6 7  2

. 7  2 7

. 7  6 8

.800

. 8 6 5

. 9 1 5

.961

. 9 9 8

. 0 6

. 1 2

. 1 8

. 2 0

. 2 2

.590

. o l /

. 6 4 8

.699

. 7  4 0

. 7 7 6

. 6 J )

. 8 8 9

. 9 3 6

. 9 7 2

. 5 6 6

. 5 9 2

. 6 2 4

. 6 7 I

. 7  t 9

.  / J O

. 8 1 3

. 8 6 4

.905

. 9 + l

1  . 0 1
1  . 0 7
1 . 1 3

1 . 1 6

1 .  1 8
1 . 2 3
1  . 2 7

7s"

.5+2

.568

.600

.649

.690

. l t o

. 7 8 3

. 8 3 7

. 8 8 7

.913

1
1
1
1

I
1

.546

. 5 7  6

.625

. 6 6 5

.  701

. l J t

. 8 0 7

.847

. 8 8 6

.949
1 . 0 1
1  . 0 6
1  . 0 8
1 .  1 0

t . 1 2
r . 1 6
1 . 2 0

.492

.  5 1 8

. 5 5 0

.602

. 6 3 7

.  o / J

. 7  3 1

. 7  8 s

.827

.862

.923

. 9 7  7
1  . 0 4
1  . 0 6
1 . 0 7

. + / J

.499

. 5 3 0

. 5 7 8

.617

. 6 5 3

. 7 0 9

. 7  6 2

. 8 0 2

. 8 3 6

429

.485

.  J J J

. J l t

.606

. 6 6 s

. 7 l 5

. 7  5 +

. 7 8 8

. 3 8 4

. 4 1 0

.440

. 4 9 1

. 5 2 5

.  s59

. 6 1 5

. 6 6 6

. 7 0 9

. 7  + 4

.  J + L

. s 6 7

.397

.448

.485

.  5 1 9

. 5 7  4

.620

.663

. 6 9 6

.298

. 3 2 3

. 3 5 6

. 4 0 1

.439

n t T a

. 5 2 6

. 5 7 1

. 6 1 3

. o4J

. 2 2 3

.248

. 2 7 6

. J L L

. J J /

.390

.442

.492

. 5 2 8

.560

.  1 3 1

.  l J +

.182

. 2 2 9

.261

.293

.3+4

. 3 9 2

.427

.458

. 5 1 8

. 5 6 9

. 6 2 r

. o J /

.648

.664

. 7 0 4

. 7  4 3

0

. 0 3
- u o
. 1 2
. t 7

E

It

2

10
15

)(l

30
40
50
60

80
100
1 Z J

I J.)

140

150
l / J

200

. 6 3 5

. 6 7  7

.699

. 7 9 2

. 8 2 8

. 8 8 8

. 9 3 8

. 9 8 6

. 0 2

. 0 8

. 1 5

. 2 t

. 2 2

. 2 4

2 6
. J t

3.5

.065

.092

. 1 3 4

.  169

.200

.250

.296

. 3 3 0

. 3 6 1

. 4 1 8

.468

.  5 1 8

. 5 3 3

.545

.560

. 5 9 8
637

.621

. 6 7 4

. 7 2 7

. l + J

. 7 5 5

. 7 7 2

.812

. 8 5 2

. 2 6 2

.286

. J I J

. 3 6 0

.397

. 7 0 8

. 7  6 2

. 8 1 5

. 8 2 8

.845

.860

.904
945

1 1
,,7

. 3 8
/ 1

1 .
1 .
1 .
1 .

1 A

2 l
26
3 1
35

1 . 0 2
1  . 0 8
|  1 n

1 . 1 8
t . 2 2

.430

.483

. 5 3 2

. 5 6 9

. 6 0 1

. 6 6 2

. / l o

. 7  6 8

. 7 8 5

. 7 9 7

. 8 1 4

.860

.892

. 4 9

. 5 6

. 6 3
65

. 6 6

. 6 9

. 7 8

.+3

. 4 9

. 5 5

. 5 8
{o

. 6 1

. 6 6

. 7 1

1  . 3 6
l 43
t . 4 9
1 . 5 1
I  . 5 3

30
J . l

12
+4
45

. J Z

. 2 +

.30

. 3 5

. 3 7

.39

. 1 1

. 4 0

. . ) t

. 1 8

. 2 3

. 3 0

. 3 3

. 3 5

. 4 0

. 4 +

| . 3 2
r . 3 7
1  A 1

1  .03
1 . 0 9
l .  l J

|  . 1 7
1 . 1 8

| . 2 1
|  . 2 5
1 . 2 9

.986
04

. 0 9

. 1 2

. 1 3

. I J

t9
. 2 1

. 7  6 0

. 8 1 0

. 8 7 0

. 8 8 7

. 8 9 6

.904
9 5 5

. 9 9 5

. 8 0 8

. 8 s 5

. 9 1 5

. 9 3 1

.949

.966
1  . 0 1
1 . 0 4

.903

1 . O 2
1  . 0 3
1  . 0 4

1  . 0 6
1 . 1 1
1 .  1 . 5

. 8 5 4

. 9 1 0

. 9 6 2

. 9 8 8

.997

1  . 0 1
1  . 0 6
1 .  1 0

1  . 6 0
1 . 6 ' l

1  . 0 9
1 . 1 3
1 . 1 8

2+
2 8
J L

1 . 2 9
1 . 3 4
1  . 3 8

For pressnres lcss than 2 lbs. always rrse coclf icient for 0 pressurc.

Etamfle :  To f ind the output o{ I leater No. 4, 1750 r.p.m. motor, at 20 lb. steam pres-
sure-65" entcring air tempcraturc.

1,13,300 (oLrtpLrt 0'  air -  5 lb. pressurc) X .776 (factor for 65" al -  20 lb. pres-
sure)  :  111,200 l l . t .u .  pcr  h r .
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