-4 History of the Development
of the Radiator

By ARA MARCUS DANIELS
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HI BIRTH of a use- _aligs of Fig. 1 illustrates the dis-

ful idea, its gradual 4D 1850 1660 1ET0 1B 180 g0 M0 Mz i%eT fribution of patents granted

development into tan- y by decades from 1841 to the
gible form, the changes, RADIRTOR PAYENTS GRANTED BY DECADES present,
moedifications, alterations TROM 1840 To 1921 The radiator has a his-
and elaborations accom- tory. To learn something

o : Flg.
panymg 1ts blossoming out by

into recognized popular
usefulness and its ever
present opportunity for still further advances in the art
which it fostered, presents always an interesting field of
research.

So it is with the practice of radiator heating. While
th—means of heating is at least seventy-five years old,
tl. .tages of development of the radiator to the familiar
forms of today are appreciated hy comparatively few,
and the apportunities to improve and enhance are-perhaps
as great today as at any time throughout its development

lL.—Iuring the last elghty-seven years, ne less than
seven handreed and Aty patents npplying to hot waoter nnd
stenm radinters have heen granted

of that early history, we
must knock at the door of
the hot water heating sys-
tem. In 1837, Joseph Nason, who established the Nason
Manufacturing Company in 1841, went to England and
identified himself with a Mr. Perkins, the inventor of
the Perkins’ hot water system of heating, which at that
time was well known and recognized throughout Eng-
land. Mr. Nason superintended the erection and instal-
lation work in London and elsewhere.

This early system of warming buildings by means of
hot water was really a closed system constructed almost
exclusively of three-quarter inch piping. The boilers
were of the box coil type

period.
Who can say when the
first so-called “radiator”

using hot water or steam,
was installed in this coun-
try? Where can we look
for some comprehensive
sicturization of the gradual
unfolding of the idea that a
receptacle for hot water or
steamn placed in a room
would suffice to warm it to
a comfortable degree for
extremely low outside tem-
peratures?
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Expioe o, RS being made in one contin-
uous length without fittings,
other than couplings, with
all bends made in the pipes.

The radiating surface
consisted of similar coils
made without fitfings and
no valves were provided for
regulating the circalation,
There was an expansion
tank near the top of the
system, but it was seldom
provided with a safety
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A search of the records
of the United States Pat-

-«

.

Z—When hot water was first uned s n heating me-

valve. Thus, the earliest
hot-water radiators were

ent Bureau relating directly
to the steam and hot water
radiator as used in the ap-
plication of steam and hot
water heating to all types
of structures would show a

¢ of not less than seven hundred and fifty patents
granted during the last eighty-seven years or an average
of more than eight claims allowed per year,

dinm for wnrming bulldings, the saystem consisted almost
exeluslvely of three-quarter Inch piping. The hollers were
of the box eoll type with all flttinge amitted, other than
couplings. ‘The expanslon tank wns seldom provided with
an outlet. The ¢olls Toeated on the walls of the rooms
represent the enrllest type of hot wnter radintor and
served ns the only sofety vilve of thede enrly systems
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ferent rooms, and back to the boiler.
from one coil passed in turn through each of the others
in consecutive order, with the result that the water in

coils carried about the sides
of rooms (probably first
used in greenhouses) in a
very primitive manner. The
circuit was continuous from
the boiler, through the dif-
Hence, the water
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cach coil, after the first one served, was cooler than in
that directly preceding it. See Fig. 2.
Obviously, it was soon found that pipes of large diam-
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face was the only element of safety. Hence the prob-
lem that faced the designers of these early systems was
that of providing radiation having sufficient surface to
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Fig, 3—To permit separate ¢ontrol of the different coll radin-

tors, two valves were next tried. While this solved the prob-

lem of control, the nulsanee of handling two valves often

resulted In trouble through the epening or closing of the
wrang valve or hoth

eter were required in order that resistance to flow would
be low enough to permit water to circulate in sufficient
volume, to maintain a

Flg. 4.—Replncement of the two control valves shown In g,
3 with a single 3-way valve xerveidl to ellminnte the trouhles
cnuned often by the personnl equntion

dissipate heat at a rate equal to or in excess of that im-
parted to the water in the boiler. Thus, these early types
of radiators were the safety valves of the entire heating
system.

temperature in the last
radiating surface
served that would be
high enough to assure
heating service from
that radiating surface.
The bulk and appear-
ance were objection-
able features of this
system, but the great-
est objection was the
fact that no part of
the circuit could be
interrupted without
affecting the whole.
Consequently, no
valves were used and

EARLY TYPE OF HoT WATER RADIATOR VALVE

Earliest Application
of the Hot Water
Radiator Valve

The next develop-
ment was to provide a
system built on the
principle shown 1in
Fig. 3. Two valves
were provided for
each radiating sur-
face, as shown at A
and B in Fig. 3, so
that by closing A and
opening B, the partic-
ular surface could be
cut out with pe-—ive
circulation still . .-

as it was a closed sys-
tem, the radiating sur-

Flg. 5.~INMustrating the Interior constronction of this enrly type of hot
water radlator contrel valve

tained. We have here
what might be consid-
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Mg, 6. —Piping the
systemn ne shown here
served to contradlet
the iden that a con-
tinuous clreult was
essentinl  to clrenla-
tion, permitted the nme
of n wingle siraight-

wn? Ive nnd proved
thin  _art of the flow
wonld pass throuh
the radiating ecoil and

stlll maintain a ciren-
Intlon throngh the
flow and retnrn mnlny

ered the earliest ap- | .20,

plication of the hot LUy

water radiator valve.
While this ar- | | =
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ig. 5—Piping for hot water hentlng systems In themse early

mexn was trented muoch as plumhers trented clremits for do-

entic witer supply in the best work,

me war valved at the bholler with n small “draw=-off” line
for emptying the elrceult

f water to respective radiating
urfaces, so long as valves A and
} were closed and opened prop-
rly, yet, so often, one valve was
jpened without closing the other
ir vice versa, that circulation was
ntiv "« stopped with resultant
rote... 5o, to correct this condi-
ion, one three-way valve was used
o replace the two valves, and in-

tneh flow and return
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Flg, 7.—To asxure
more even distribution
of floy, reslstunce dne
to chonge of directlon
of fiow wan introduced
reaulting In improved
henting wmervice

stalled as shown in
Fig. 4. The opera-
tion of the valves is
illustrated in  detail
in Fig. 5. The large
pipes of the same

size throughout the system were still used.

It was decided that a continuous circuit was not es-

sential to circulation.

cally, in Fig. 6.
radiating surface.

On this theory, the radiating sur-
face was connected to the piping system as shown, typi-
Here, a single valve was used on each

Part of the flow circulated through
the heating surface or coil when the valve was partly or
wide open, while the main circuit was maintained through
the main supply pipe to the tank and thence through the
return pipe to the boiler.

!
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Flg. ~—The earliest ldea for n stenm or hot water radintor

designated “The Temperative Heat-Distrlbutor.?” It represents
a cridde form of the radintor of a Inter period

Under these conditions, radiat-
ing surfaces at different elevations
above the boiler, delivered differ-
ent quantities of heat for the same
surface. The upper coils or sur-
faces were warmer than the lower

coils.  The tendency of the hat

Fig. 10—“The Hent Dlistributor” of
the early 50's In hox form
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water was, and is, to flow to a highest point. It was
passing the lower branches. Distribution was so uneven
that various ideas were tried out in practice in the

Fig, 11~The cylindrical form of the “heat-distributor” of
the early 5&s

effort to produce uniform distribution. Tt is interesting
to note that change in pipe sizes was not censidered, the
old idea prevailing always that large pipes of the same
size should be used throughout the system.

Finally, the plan of introducing resistance by changing
the direction of flow was tried. The piping arrangement
shown in Ifig. 7 was employed. Thus, the current of hot
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Fig. 12.—~—Ahout 1860, the steam cnst-fron radiantor bhegnn to
tnke form by which it may be fdentified wlth that of today—
n crude five-section radintor
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Fig. 13—In 1842, Joseph Nason nnd Robert Briggs wer

granted a prtent for Improvement of stenm radintors whie

stimnlated Inimensely the mannfacture of this apponratos-

the genernl appearance followed closely that aeesmpanyln
the Iliustration for patent

water was divided and diverted so that flow “» th
radiating surfaces was improved and the coils or + _ face
emitted he
more nearly i

Ff‘ proportion
i their  radiatir
surface,

Today, it m:
seem strang
that; @t tlhi:
time, no or
thought of co
trolling or go
erning the flo
through prop
proportioning
pipe sizes, b
when it is re:
ized that the
were available i
those days con
paratively fe-

Fig. 14.=—The Na
son and Prigs
pntent relute
primarily to th
construction «
the tul ~th
diaphra, a “h
was claimed mos
essentinl for mor
efficlent operatio
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ifferent sizes of pipe, the impracticability of so doing is
ppreciated.

Ig, 15,—The Nason “Stamdard” wrenght-iron welded tube
wlintor with 4 rows of tabes bullt In 8 sizes equipped with
one Iniet, In wse during the 00°s and T0s

Thus, we look to the principle of hot water heating
r our earliest forms of radiators and we realize that

. 1i.—In 1872, Nelson H, Dandy was granted, probnbly the
t pntent on the loop tube wherehy Independent devieew ow
in the Nawon patent were ellminated

DOMESTIC ENGINEERING

Fig. 17~—Cross sectlon
and outward nppearandee
of the RDundy-Tompkins
stenm nnd hot woter dl-
recet radintor laop

these radiators of
the coil type persisted
so lang because of the
prevailing general idea
that continuity of the
current of water
should not be inter-
fered with under any
circumstances.

One of the earliest
hot water installations
employing these coil
radiators made in this
country was handled
by Mr. Nason above
mentioned. It was in-
stalled to warm the
counting room of the
Middlesex Mill in
Lowell, Mass., about
1841.

For this worlk,
practically all pipe
used was imported

Fig. 18.—Rndintor loops ns bullt in three
types of radintors used during the S56's
and §0's. These loop scctlons were used
in steam and water radintors. The stand-
urd section wns pntierned so that every
12 in. of lneal length represented one sq.
ft. of heatlng surface, full measurement,
The steanm radiantors hnd one-half sq. ft.
of sarface per loop Iu the base and hot
wiater radlators had the same total In hoth
hase and npper circulating chamhber mak-
Ing one sq. £t. per loop,. The enlarged nnd
extended sectlons contalned 20 per eent
moere snrface than the standard sectlons
the extended, however, occupled lexs floor
spnee than the enlarged
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from FEngland
for the job.

It is inter-
esting, in pass-
ing, to observe
as the art pro-
gressed, that

Fig. 16.—To as-
sure steam en-
tering cer tnln

tabes before
others, pro jec-
tlons were
placed thereon
nnd more re-
sponslve henting
af the radiater
was elaimed —
mostly o dream
of the patentee
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the hot water circuits, in these better and improved
systems, were treated in very much the same way as
plumbers treated circuits for domestic water supply in
their best work. In Fig. 8, it is seen that the flow and
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Fig, 20.—0ne of the enrly types of direct-indirect radintor—

the rnidlator rested on an “alr” bhnse K, and alr presed up
through the tubes

return pipes were supplied with valves close to the boiler.
A line of small draw-off pipes were placed in the flow
and return pipes on the house side of the stop valves to
allow drawing the water from a line or circuit and empty-
ing into a funnel. The funncl was trapped into the
sewer and the overflow-pipe from the expansion tank
was also discharged into it.

Steam heating apparatus, in all its details, as used in

Flg. 21.—Anuother type of the radiator showlhg separate steam
and wnter chambers

Janunary 11, 193(

America, is peculiarly American, and its origin is prop:
erly credited, so far as the writer is informed, to Josepl
Nason. The radiator probably owes its birth to the use
of the tapering thread on the ends of the pipe. The

Fig, 22.—Jdeas of radintors of the enrly dnys

original racdiator, possessing characteristics resembli
present day radiators, consisted of a row of wrou
iron pipes screwed into a cast iron base with the upr
end of the pipe closed by welding in a metal button
the top.

To Mr. Nason credit is given, by some, for the coin
of the word “radiator” as it is used today to design

e

Flg, 23.—0ther fdens of radintors of the early days
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that part of the hot water or steam heating system by
which structures are warmed through standing direct
radiation. Unquestionably, Mr. Nason may be consid-

&

ATWALLATARIVARAN WYY,

LRI

A e o o A 2 o o e o o P e o L 3 T A K

P

Fig. 21.—The prototype of the two-column radinter—ahbont
1876 te 1850

ered the father, if not the grandfather of our present
systems of warming buildings as the art is practiced to-
day. Much of his time was spent, also in the develop-

Fig. 25~=The prototype of the three-
eolumn rpdintor—nbont 1875 to 18380

T T o T T T r T

74
T
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Fig. 2. — The “Dundy-Tomp-
kins” hot water radlator ns
firut conmtrneted. The parti-
tion nt left wns Introduced to
turn the water Into the hend
and prevent ltx passing from
inlet to outlet. Thix partition
wns found Inter to bhe nnnee-
ENRAFY

DOMESTIC ENGINEERING 15

e

ﬂ;

(
5

A

| BB =B <)Y

Courtesy Rlchmond Radiater Co.
Flg. 27.—An ornamental type of one of the “old bhoys” With
the raidlator valve cast direetly into the radintor, it presented
n wnigue appearance.  The partlenlar radlator shown was
installed in a Chicage bullding In the lite 60's or early 7T0s

ment of fittings, valves, etc., used in such work, for he
took out patents f{or cast-iron fittings, malleable fittings,
tapered joints, screwed and flanged valves, the angle

Fig. 28, ——Clreulnr radintors, popolur types of long ago. The

clreular radiator was bullt in 38 nnd 42 In. heights with base

dinmeters varying from 17% to 3G ln. with heating surface

ranging from 35 sqg. fi. to 106 xq. £t. for. the high type and 30
to 252 =sq. ft. for the low type

Fig. Z8—RNennissnnce direct radintor, decorated pattern. This
single row radlator was bulit In three helghts, 243, 31 and
37 inches, of the standurd width
Flg., 30.—Triamph direct
radinter. ‘This radlutor
wns bullt only ns the
three-column type with
clrendation up the eentral
and dewn the two ouatside
legs, The seetlons were of
purnbelle form. It wns
furnlshed with tep as
shown The mections were
connected by 2Z-In. mnip-
ples, cut frem extra henvy
oll well tubing to glve
lnrge aren as compared
with 114-in. nipples cut
from ordlunry steam plpe.
It was bullt in n JU-In.
hefgxht with 51 sq. ft. of
surfnce per section 8§ In.
wide
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Fig, 31,—Carpet leg radintor.  In
the danys when earpets to the wanh-
boarid were the “right” thing In nil
properly furnished strwetures, the
earpet leg radlater served n very
naeful purpese. The Jegs were de-
tnehnble and so designed that the
radinter would stand alone, even
when mnet connected, Thelr usRe
ndded greantly to the convenlence of
cleaning nnd fittlng of the earpet
thereunder

Fig, 32.—Enarly type of direct-indireet radiator

valve, globe valve, stop cock as well as for much of the
machinery needed for their manufacture.
A few patents, however, relating to radiators and

Fig, 33.—Duplex stnirwny direct radintor. A type of rndintlon

for placement under stulrwnys In hotels, hulls, lobhles, ete.,

where this floor apnce not otherwise usable might he utilized,

The radiator was usunlly bullt on a hlgh leg hase 50 as teo

allow ample space nuniderneath for alr to pass ap through and
between the loops

January 11, 1930

radiating surfaces were issued prior to those on which
the Nason Manufacturing Company built its radiator
business during the years from 1862 forward. No rec-

M, dd—Improved duplex randlntor base., The use of this base
made the two-row radlntor equivalent to three distinet slzes.
The bhase wns divided Inte separate compartmenis by o par-
tithon nod the bhentlng medlom to ench comparitment wos
veguinted and controlled by 8 separate valve, The leader
wns uAed for convenlence and economy in connectlng up,
saving pipe nnd fttings nnd cutting of the floor. lconomy of
hent to snit wenther conditlons was obtainnble as follows:
In very modersite wenther, the valve or valves controlling the
renr row of Ipops were opened so (hat the hent from them
wonld be moderated econsldernbly by passing through the
fromt row of loeps, which were not In use; In falrly cold
wenther, the valve or valves controlling the front row of
leops were opened, leaving the rear row Lile and thus a more
direct and unimpeded heat supply with resultant higher tem-
peratures resalied; in extremely ¢old wenther, all valves
were opened xo that the entire radinting surfanee wns nctive

ords of the actual commercial use of the radiators manu-
factured on the principle of these prior patents are avail-
able to the author. Their appearance as visualized Dy
the patentees and the claims as set forth by them are in-

Fig. 35 —Hot closet dining room steam direct radiator, A

radiator emhbodying the Bundy loop. This type was bullt with

closets 35 Inches long, 11 Inches wlde, and 18 Inches high;

overall beight of nnit—38 or 42 Inches. They were advertined

s hnving a removable or adjustable shelf with amply large

doors to nccommeodnate the dishes. 'The heanting surface varled
from 43 to 70 sq. ft. ench

teresting as they present early ideas which, while crude
in application, undoubtedly stimulated the developments
which followed.
On Novembher 4, 1851, a patent was granted to k. K.
Ingalls for “a new and useful arrangement, for healing
(Contlnued on Page 111}
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{(Continued from Page 56)

41 ventilating public and private buildings—by the use
« «efly of steam or hot water” and which was “denom-
inated” by the patentee as “The temperative heat-dis-
tributor.”

The principle of this apparatus is illustrated as Fig.
9. It consisted essentially of a series of chambers, an
inlet pipe for steam or hot water and a pipe for carry-
ing away the condensed steam or cooled water. It is
apparent that it represents a crude form of the steam
radiator of a little later period.

These “heat "distributors” were claimed to be con-
structible of “tin, copper, cast or wrought iron, or of any
material known to furnish a good radiating surface.”
They were constructed of rectangular box form, Fig.
10, and it was claimed that the principle might be applied
to a cylindrical form, Fig. 11. They were placed directly
in the room to be warmed and thus presented an early
type of direct hot water or steam radiator. Small legs
are shown in the illustrations of Figs. 10 and 11. These
legs raised the apparatus from the floor so that air might
pass under and into the spaces between the heating sec-
tions and as it was warmed pass upward and out the top.
Ventilation was assured by connecting an outside air duct
directly to the underside of the radiator. In this partic-
ular patent, much stress was laid on the advantages of
the tapering form of the radiating surfaces, but these
claims were not borne out in practice.

~About ten years later, June 12, 1860, a patent for

a .am radiator was granted to A. P. Pitkin and herein-

the radiator, as we know it, begins to take on more
definite form. 'Considerable trouble had been experienced
through the bursting of connections due to unequdl ex-
pansion or from permitting pressures within that were
excessive for the material or manner in which it was
used. _

In describing his invention, this inventor recognized
many requirements of radiator design which were passed
on as the art progressed. In Fig. 12 the drawings accom-
panying this request for patent illustrate a cluster. of
five radiators. The patentee claimed improvement in
steam radiators by “making a perpendicular radiator of
one piece of metal with the two sides cast or made to-
gether, having intermediate connections to support the
plates.” He recognized the need of providing against
unequal expansion or excessive pressure, of prevent-
ing collapsing when bolting the sections together, of
assuring free entrance for the air between sections, for
providing a ready means for collection of the condensed
steam, and provision for relieving air from the radiator.

This radiator certainly possessed advantages over its
predecessors in that it offered more economical construc-
tion through its manufacture without seam or joint; its
compactness and hence relatively large amount of radiat-
ing surface for spacé occupied; its simplicity; its ready
means of extension and the improved entrance for the air
at . bottom, between sections.

On March 11, 1862, a patent for improvement in steam

radiators was granted to Joseph Nason and Robert Briggs.
The general appearance of this radiator is illustrated as

v e P PW S
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Fig. 13. The claims applied primarily to the construction
of the tubes of steam radiators.

The radiating tube of this improved Nason radiator is
shown in Fig. 14, and consisted of the tube @, a diaphragm
b, a steam-pedestal ¢, an inlet-pipe d, and an outlet-pipe
e. In Fig. 14, the diaphragm b extends from the bot’
of the tube ¢ nearly to its top. This diaphragm was
made of sheet-iron or other suitable material and of such
width that when curved slightly and pushed into the
tube, it would remain securely in place by friction con-
tact.

Mr. Nason recognized the necessity of air removal as
a function of effective warming with steam, and hence
based his claim on the fact that the interior diaphragm
provided means for establishing and maintaining an in-
ward current of steam and an outward current of air on
opposite sides of the diaphragm. p

A modification of the application of the principle is
illustrated at B, Fig. 14, where the interior tube b’ ex-
tends from the lower part of the pedestal ¢’ nearly to
the top of the radiating tube a’. It was claimed that
when steam was admitted to the pedestal ¢, that it would
flow upward and fill the tube o’ while the air, being
heavier, would flow down the interior tube b’ and thence
into the pedestal and into the outlet pipe.

In 1861, this type of radiator with the cast base, the
tubes and baffle plate began to be installed in each room
to be warmed just as present direct radiator practice.
It was provided with a grill top and each tube was
guaranteed to have one square foot of radiating surface
which simplified calculation.

In the illustration of Fig. 13, separate control valves
are shown for each row of tubes. The assembled rac™” “or
as placed on the market is illustrated in Fig. 15 as . 4-
row type with one inlet. This type was known as Nason’s
standard pattern wrought iron welded tube radiator.
Nason also made the “Improved” vertical wrought iron
welded tube radiator. This type was made in 1-, 2-, 3-
and 4-row patterns. Somewhat later, in the early 80’s,
there was added Nason’s duplex pattern radiator which
contained 8 rows of 24 tubes each. Its overall dimen-
sions were 4 feet, 514 inches by 2414 inches and as each
tube contained 1 sq. ft. of surface, it presented 192
sq. ft. of radiating surface.

The rows of tubes were arranged in groups of two
so as to permit air to pass up through openings in the
base and thus allow the interior tubes to function nearly
as efficiently as those on the exterior. These radiators
were carried in stock, either plain or bronzed, and im-
mediate delivery could be obtained.

Improvements in steam radiator design were con-
stantly being made through filing of various patent claims
but perhaps the most noteworthy advance in design was
covered in the claim of Nelson H. Bundy under date of
July 30, 1872, when he was granted a patent on improve-
ment in tubes for steam radiators. This patent was
among the first, if not the first, to be granted on the
loop tube. It was indeed a forward step for it not only
improved circulation for the radiator but materially in-
creased the radiating surface. h

Fig. 16 illustrates the construction of this Bundy tube
while Figs. 17 and 18 illustrate the commercial develop-
ment of the idea. It provided for the circulation of
steam through upright radiator pipes without the intro-




114 DOMESTIC
duction of any independent device or pipe. The radiator
tube or pipe was cast with separate passages aa for its
entire length, with the passages connected at the ends.
A cast web, b, separated the passages. Thus, the passages
were given an ellipsoidal shape and the area of radiating
surface for a given diameter of radiator tube or pipe
increased considerably. The upper ends of the pipes
could be covered with a top as shown in Fig. 16.

The idea as presented through the Bundy patent
seemed 1o provoke a desire to make more positive the
circulation through the tube and we find a number of
ideas advanced for the accomplishment of this end. Fig.
19 illustrates a construction for the base such that a
projection on certain of the tubes would assure steam
entering those pipes having these projections before it
entered those without projections and thereby serve to
drive the air quickly from the pipes with the result that
a more rapid and quicker steam circulation was estab-
lished and a more responsive heating of the radiator
was ohtained.

Another proposed plan for improving and assuring
circulation is shown as Fig. 20. To say that it was
curnbersome would be putting it mildly. Here the steam
was admitted at L, to the base steam pipe A, to which
the radiator tubes £ and F were connected. The other
base steam pipe B was similarly constructed and con-
nected to 4 by means of the connecting pipe I through
which water of condensation was carried, The steam en-
tered at b, passed along the horizontal pipe A4, up the
vertical tubes E and along the hollow upper connection
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manifold &, down the vertical tubes F and along the
horizontal pipe B to the ontlet C.

The water of condensation, collecting in pipe .4 from
the tubes E passed through connecting pipe D and the
hollow sections CC to pipe B and there combining with
condensation from tubes F, passed to outlet c.

This radiator, as proposed, presented one of the ea. .,
types of direct-indirect radiator for it was built with an
air base K on or in which the radiator rested. The tubes
H and I, Fig, 25, were air pipes into which air from the
outside was admitted through an inlet I, Fig, 20, with
valve control. Or, by means of ports in the base, circula-
tion of inside air was provided for.

While the principle illustrated in Figs. 20 and 21
shows the trend in radiator design and consideration, the
author is not informed as to any practical use of the
patent,

I'ig. 21 shows another idea where the base was divided
into an upper and lower chamber and there was proposed,
the use of a two-way cock, for admitting steam and draw-
ing water of condensation. Nor did this ever receive
commercial consideration so far as the writer is in-
formed.

Other ideas of radiators from the inventive mind are
shown as Figs, 22 and 23.

The prototype of the column radiator made its ap-
pearance between 1875 and 1880. Figs. 24 and 25 il-
lustrate, respectively, a two- and a three-column type.
The underlying principle of that shown as Fig. 24 was

a spiral twist given the channels of the tubes to provide
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an auger-like aperture which, it was claimed, would as-
sist in the quick removal of condensation.

The radiator illustrated in Fig. 25 claimed distinct
improvement in circulation through providing two or
more descending arms having a large amount of radiat-
ing surface to insure rapid condensation of the steam,

| a central arm or channel directly in the path of the
entering steam so as to assure positive entrance thereinto
and rapid flow to the top of the radiator. Special con-
struction at the inlet of the central tube was used to
insure the steam entering.

While the vertical tube, wrought-iron radiator and the
loop type radiator were designed and built for steam, it
was not long before it was applied to hot water radiators
as well. Early in the history of this type such a radiator
was produced by Bartlett, Hayward & Co. The top of
their radiator consisted of a hollow, cast-iron casing
into which tubes were screwed, exactly as they were
screwed into the base of the Nason steam radiator. The
free ends of the pipes were left open and passed through
corresponding holes in the upper side of the radiator base
and there expanded, similar to the expanding of boiler
tubes., The bottom of the base was then attached with
screws and a copper or other suitable gasket used to
make a tight joint. ;

Tests with these radiators showed that, when the
radiator was relieved of air, bottom connections could be
used on both ends with practically equally good water
circulation and heat emission, which contradicted the idea
that the supply should always be made at the top.

To the A. A. Griffing Iron Co. (Samuel D. Tompkins,
an officer of the company) has been credited the join-
ing of cast-iron loops with a hollow top casting and of
1 Ing the first cast-iron loop hot-water radiator.

In the construction of Bundy-Tompkins hot water
radiator the loops were screwed into the base exactly as
for a steam radiator. The cap or top was cast hollow,
with a series of tapped openings through it. The upper
opening was made large enough to permit passing short
brass nipples used for joining the head of the loops with
the lower holes. These lower holes and those in the
heads of the loops were tapped in one operation so they
coincided in taper and thread register. The short threaded
taper tube or nipple, which was made of brass and had a
square hole in it for a wrench, was then forced into the
hole and into the head of the loop after which the hole
was closed by means of a hollow plug. Then an entabla-
ture was placed over the whole to cover the plugs and
present a pleasing radiator appearance.

The radiator as first constructed is shown in section
as Fig. 26. Note the partition at @ which was introduced
at first as necessary to turn the water into the head of the
radiator and prevent its passing through the radiator
from inlet to outlet.

This was no other than evidence of the prevalence of
~ the old idea that a continuous current was necessary for
circulation. The added resistance caused by the abrupt
turn to force the water upward through the end tubes
of the radiators and their nipples as noted by arrows,
Fig. 26, before it reached the other tubes was high, so
v men often punched out the division ¢ with the re-
sult that circulation was improved, better heating resulted
and the division a was eventually omitted entirely.

Through the 80’s and 90’s and early in the 20th cen-
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tury, cast-iron radiator design passed through various
stages of decoration and application. Examples of many
of the types in use during that period are illustrated by
Figs. 27 to 35 with descriptive notes of their char-
acteristics.



