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Zo all whom it may concern:

Heat known that I, Grorce E. SrEVENS, a cltizen of
the United States, ¢E3%1L11T1 at Lynn, in the county of
tesax and Slate of \Iasg*mhmetiq have mmvented cer-

un new and usciul Improvements in Electrie Heaters,
01 "Wﬂlffh the following is a specification.

My anvention relates to electric heaters for water or
other fiuids and hos particular reference to that type in
which an elecliic resistance conductor is emaploved as
the source of heat in contradistinetion to the electro-
Iytic type 1n which the fluid is heated by passing the
current through it. |

The principal object of the invention is to provide a
heater which will be efficient in operation, compact in
structure, and cheap to manutacture.

in carrying out my invention 1 employ 2 novel or-
gomization i which the heating unit is prmfided with a
central open space and 1s preferably composed of a spi-
ratty-arranged resistance conductor having its convolu-
tions 1 close mechanical relation and insulated from
cach other and 1 which the fluid passages are arranged
so as to hring the fluid into convective or heat conduct-
1ve relatton with both the mterior and exterior of the
walls of the unit. The heater iz also preferably de-
siencd for direct connection to a fuld supply pipe and
so propoertioned that the fluid will be heated while it
passes through the heater in an uninterrupted stream.
This heaier may also be constructed as an attachment
to be applied directly to a faucet and when so used 1
employ a controlling switch which is arranged so as 1o
close the cirenit through the heater when the faucet is
qurned on, and to break the circuit when the LLW*{I 1S
furned ot .

The specule churacier of the wnvention will be best
vnderstood uporn reference to the following detailed de-

reripilon faken i connection with the accompanying
drawing in which I have ilustrated the invention in
three different forms,

In saxd drawings, Figure 1 1s a sectional view of the
st form of the Invention shown directly connect-
. Fig. 2 1x 2 plan view of ilic switch con-
'Izl-*a:':nf!lm;__‘-;' the Jl{ffﬂtﬂl.' circult; Figs. 3. and 4 dlustrate ver-
fiead el herizontal sections, respectively, of a
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provided with a plurality of central con-
dueting tuboes, the planes of section being indicated by

fied heater

the linez 3 31 Fies 4 and 4 4 1 Figl 3, regpectively:
Hig. 5 1e o vertical section of the third form of heater:

?*"ig 6 1+ a detaitedr view of a portion of the connecting
}1{‘

2 plan view of the lower cap:

he lower ends of ihoes of ihis
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coupling nut 19 which conneets the

“forminaties ol the

spindle 1s rotated

Referring in detail to that form of the invention illus-

- bated 1 Fig, 1, 10 designates a cential tube or pipe

which opens at its upper end 1nto a2 chamber forined
hetween the head 11 and the cap 12, and communicates
al 1tz lower end through any suitable connection, as the
tube 13, with the fauecet 14 from which water or otlier
fluid supply 1z obtained, the connection between the
tube 13 and the faucet b::iuw i1 the preosent instance g
unlon coupling = Located just exteriorly of the tube
10 15 the heating untt 15, This unit preferably consists
of o spiraliyv-arranged resistance conductor composed of
a than strip of vibbon of iron, steel or other suitable re-
sistance niaterial wound on edge into a spiral.with its
convolutions in close mechanical relation but separated
and protected by a thin filn of insulation 17, This in-

sulation may be of any desived kind b'**'t}rﬁf{ﬂ. ably 1

employ u refractory insulating comypound com posed of
kaolin and silicate of seda. This unit 15 need not bhe
more fully described in the present casc since it con-

stitutes no part of the present invention exeept in so
far as it codperates and combines with the other ele-

ments of the heater. It s made the subject-maiior of

mmper 193,713, filed by
me Februnky 18, 1504, The heating unit 15 s reld in
place by o ring 18 pressed against its lower end by the
tubes 10 and 13.
ty direct communication with the passage at the upper
cud of the tube 16 formed between the parte 14 and 12
s a flattencd spival tube 20 which passes around the
cxterior of the unit 15 in cose proximity thereto and
jower end of the fube in an outlet
spoud 21, |

For the purpose of cutting in and cut of eircuit the re-

sistance unit 15 o switeh 22 is emploved.  This switeh

s located directly upon the faveest 14 and comprises es-

h(‘ﬂtin:]‘ two lixed terminal clips 23 24 and ¢ movable
briaging contact 26. . The clips 23 24 ave Girmly mount-
ed on and msulated Drom o supporting base 25 serewoed
onto the body of the faucet adjacent to the valve spindle
and handle. The bridging contact 26 is frictionally
held belween two insulating nicces 27 and 28 fixed to
the spindle 29 so that 1t iz free Lo rotate therewith when
unobstructed.  The clips 23 24 and codperating slops
26+ Tnit the movement of the contact 26.  The switch
ix connected 1n eireuit with any suitable source of sup-
ply and the resigiance unit 15 by the leads 39 37 32 as
clearly illustrated in Fig. 1. '

In the operation of the device, when the faucet 1s
opened or closed the switch confact 26 moves with the
spindle to close or open the circult through the heater
and as a result of the rictional engagement between the
blade 206 and the insulating blocks 27 and 2S when the
far en ‘gl to operate the switel s ro-

{ation 1n the same dire 10}1 nay be continued to fur-
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2.

therincrease thesupply of fluid when turning the faucet

on or to further cut off the supply when turning the
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, respectively.

faucet ofl.

In the heater illustrated in Ifigs. 3 and“4 the centrat

tube 10 of the fivst form is replaced by a plurality of
small tubes 10* located in close proximity to the inte-
rior of the heating unit 15.  These tubes pass through
and are fitted in heads 112 and 33, The upper head 1%

1 provided with cap 12* and the construetion 1s such as,

to furnish a communicating passage between the ¢ entral
tubes 10" and the outer return tube 20,
33 1s provided with an annular flange 34 which is firmly
sceured 1o the upper end of an exteriorly threaded tube
After the heating unit has been slipped into posi-
tion between the interior tubes 10® and the exterior
tuhe 20, a ring 36, forced upward by a flanged coupling
nut 37, holds it in position.  This nut bears against the
under side of the ring 36 and is screwed on to the exte-

rior of the tubular member 85 it also draws the supply

pipe 13* up against the lower-end of the tube 35, and by
this means and the interposed gasket 38 a fluid- tlght
connection iy provided. | |

As in ¢he heater shown in Fig. 1, the course of the
fluid tn passing from the supply pine 13* to the outlet 21
is up through the tubular member 35 m‘ldl_thel central

pipes 10%, thence through the passage at the upper end
of thie heater and finally dowr. chrough the exterior pipe

20 to the outlet 21, With vthis construction the fluid is
brought nearer to the heat unit in its passage upwards
through the heater than in the preceding form and the
fluid is more rapidly h(,al;ed with the same expenditure
of energy.

In the form of the invention illusi.rat:;:d in Figs. 5 to

8 inclusive, central tubes 10P similar to the tubes 100

are employed and as in the preceding case are located
in close proximily to the heating unit, hut the exte-

rior coiled tube 20 of the preceding form is replaced

by a plurality of straight tubes 20P. In this form of
the invention the course of the fluid is much longer
than in the preceding forms; and the fluid is thereby
retained 1n convective relation to the heating unit o
considerably longer-time than in the preceding forms.

Thi: increased length of flow 1s accomplished by the
pipe end connections through the channeled caps 12

and 35" located at thie upper and lower eneds of the tubes
The upper ends of the tubes are passed
through and firmly secured to a Hat head or plate 11b
as'in the preceding case; while the Tower ends of the

tubes are similarly puassedd through and secured to flat

4}
l}l}{

concentric rings 33¢ and The space betweaen the

rings 33P and 33¢ is provided {for the passage of the heat

unit 15 in the assembling of the parts. When this unit

has been positioned, the caps 120 and 85P are set in
place and drawn together against the head 110 and

rings 33% and 33¢ by a bolt 39 which passes throngh the
cap 12" and head 11” and 1s screwed at its Tower end
into a suitable inleriorly threaded boss on the upper
side of the lower cap 33¢.  These caps, as previously

Indicated, are provided with channels which consti-

60

69

tute communicating passages between the  various
tubes of the heater and a water-tight joint ix insured

between the caps and the head T1Y in one cise, and the . , o , _ .
- a plnrality of fluid conducting pipes located in heat con-

by suitable cuaskets 40

I
30°

rings 33" and in the other,
41 provided with openings to H-tri:-;i.fer with the channels
1n the caps o as to provide an unobsiructed passage

The hm« or head
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between the tubes and the channels in the caps.

teriorly-threaded boss against the lower end of which

the supply pipe 13" 1s held by a clan’lping nut 37°.

This boss is provided with a central opening 42.
From the inspection of Fig. 8 it will be seen that

there are fiftecn central or interior tubes and twenty’

exterior tubes. These are arrange.: in concentric cir-
¢les and for the purpose of tracing the flow of the fluid
through the heater may be considered as divided into
ten groups.
three tubes each; and five exterior groups of four tubes
cach.

group in parsllel. This will be best understood by
tracing the course of the fluid through the heater. This
course is as follows: supply pipe 13P passages 42 43 to
lower channel 44, up through the groups of tubes com-

municating theri,wwh to upper channel 45, down
through the remiaining group of tubes commumcatmg

with the channe} 45 to the lower channel 46; thence up
through the remaining group connecting therewith to
upper channel 47, thence down to lower channe 48
and up to upper channel 49, thance from the inner set

of tubes to the outer set by the channel 50 to the chan-

nel 81, thence down through the tubes communicating
therewith to channel 52, thence up to upper channel
83, down to lower channel 54, up to upper channel 55,
down to lower channel 56, and thence to the outlet
pipe 57. Trom this course of the fluid it will be seen
that it is'carried throughout the length of the heating

-unit five times by the tubes located interiorly of the

unit, and five times by those located exteriorly. By

this arrangement a large heating surface is provided -

which may be utilized to give a wide temperature va-

riation with a relatively small flow of luid or 2 smaller

temperature variation with a greater flow.

From the above description of these different forms

of my invention it will be geen that by using a heating
unit having a central open space and utilizing both

- the interior and exterior surfaces of it a ‘very compact

and efficient heater is ohtained.

Many alterations and modifications may be made in
the constructions illustrated and described herein
without departing from the ‘spirit and scope of my in-
vention. - For example, I may employ heating units

of other cross-sections than the circular cross-seetions

Nustrated, and certain portions of the wall or walls
may also be omitted altogether and many other changes
in the form and shape of the heat unit may be made.
I therefore do not wish to be limited, to the specific
forms or{o the specific matter illustrated but wish (o
cover by the terms of the appended claims all legiti-
mate alterations and modifications.

- What I claim as new anrl d&mre to secure b}r Tetters
Patent of the United States,

1. In g fluid heater, the cr}mhmdf'ion of n resistance unit
having a central openin;
lengthwike of said unit throvgh said opening and over the
oter wally of the nnit, and suitable inlet and outlet open-
ings and end connections,

2o A thaid heatey comprising an ejectrie resistance unit,

dtctive relation thereto, and means for removably clarmp-
ine said unit in said heat conductive relaiion.
3. A fluid heater comprising a helical registance condie-

The
underside of the lower cap 35 is provided with an ex-

Of these there are five interior groups of-

As the fluid passes from one end of the heater
“to the other it passes through all the tubes of any one

o, fluid conducting fubes extending
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869,464

tor, a plurality of fluid conducting pipes located in heat
conductive relation thereto, and means for removably
clamping said conductor in place.

4. A fiuid heater comprising a heating unit consisting
of a helicil edgewise wound resistance ribbon conductor

~ having its adjacent turns insulated from each other, a

plurality of fluld conducting pipes located in heat con-

~ ductive relation thereto, and clamping means engaging

10

P
N

- ing pipes,

i‘he opposite ends of .said helix to hold the same in place.
. A fluid heater comprising a central fluid cnndm,tin;_,

pipe, a laterally projecting head at one end thereof, an elec-
trie resistance unit assoclated with said pipe and bearing

against said head, and means operatively connected to the

other end of said pipe for pressing said unit against said

iead and holding it in place.”

6. A fuid heater comprising oné -or moré fluid conduct-
heads located at the opposite ends thereof, an
electric resistance unit associated with said pipes and
engaging one of sald heads, and means comprising a
threaded conpection with the other head for pressing said
anit against sdid bead and holding it in place.

7. A finid heater comprising one or more fluid conduct-
ing pipes, members located at opposite ends ther eof, an
alecirid resistance unit aasociated with said pipes in --'nud

heat conductive relation thereto, and means for clamping
said unit between said members. |

8, A fluid heater comprising one or more fluid conduct-

ing pipes, end members providing communication pas-
sages between said pipes, an electric resistance unit asso-
ciated with said pipes In good heat conductive relation
thereto, and a bolt.for drawing said heads into mm en-
gugement with said unit. .

9. A fluid heater comprising an electric Tesistance unit
having a central ‘opening, fluid conducting tubes extending
tengthwise of said unit through said opening and over the
outer wallg of the unit, suitable inlet and outlet openings
therefor, and end members providing connceting passages
LDetween said tubes so arranged that the fluid as it passes
through the heater passes throughout the length of the
unit a plurality of times both interiorly and v\fuumly
thﬁlﬁﬂf g

In witness whereof 1 hme hueuntu set my
21st day of May, 1404,

hand this

GRORGE . STEVENS.

Witnesses :
DucsLy MoK, MeKILLor,
JOHIN J. WALKER.
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