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UNTTED STATES

PateNT OFFICE.

WALDO F. FOLLETT, OF NEW HAVEN, CONNECTICUT.

ELECTRIC WATER-HEATER.

SPECIFICATION forming part of Letters Patent WNo. 670,172, dated March 19, 1901.
Application filed December 10, 1900, Serial Mo, 38,378, (No model.)

To all whom it nmuwy concer:

Be 1t known that I, WaAaLDO F. FOLLETT, &
citizen of the United States, residing at New
Haven,in the countyof New Haven and State
of Connecticut, have invented a new aud use-
ful Electric Water-Heater, of which the fol-
lowing 1s a specification.

This invention relates to electric heaters in
general, and more particularly to heaters for
water, one object of the invention being to
provide a cheap, simple, and efficient con-
struction which may take the place of the
usual coal-burning water-heater used in a
system of hot-water heating or may be used
for local heating, as preferred.

A further object of the invention is to pro-
vide a heater wherein there will be an offi-
clent circulation and wherein the heating
resistance-colls will be so arranged as to be
protected from injury and to prevent short-
clreuiting.

Additional objects of the invention relate
to the means for varying the relative connec-
tions of the coils to vary the temperature and
to the specific construction of the parts of
the device, the objJects and advantages of
which will be apparent from the following de-
seription.

In the drawings forming a portion of this
specification, and in which like numerals of
reference Indicate similar partsin the several
views, Kigure 1 is an elevation showing the
heater partly broken away to illustrate the
arrangement of the resistance-coils and illus-
trating the arrangement of the switch. Fig.
2 1s an elevation showing the metal main
casting which contains the water to be heat-
ed, a portion thereof being shown in section
to illustrate the arrangement of the pipes.
Fig. 3 1s an end elevation showing a portion of
oneof theheads and one of the pipesin section.
IFig. 4 1s a top plan view of the casting. Hig.
518 a transverse section through the complete
heater, showing the arrangement of the wire-
supporters, the cement insulating material,
and the inclosing plates. Fig. 6 is a plan
view of the switch with the top thereof re-
moved. Kig.71is a side elevation of the com-

plete switch. Fig. 8 is a transverse section

taken centrally through the switch. Fig. 9
18 a boettom plan view of the switeh-plate with
the brushes thereon.

Referring now to the drawings, the present
heater consists of a malin casting comprising

two similar heads 10 and 11, which are hol- 55

low and are disposed parallel, the mutually-
adjacentfaces of the heads beingilat,asshown
in Kig. 3, and lying parallel. Connecting the
sald mutnally-adjacent faces of the heads are
pipes or tubes 12, separated by interspaces,
as illustrated, and which pipes or tabes com-
municate at opposite ends with the heads,
which latter are hollow. Theexternal diam-
eters of the pipes or tubes are equal and are
somewnatb less than the widths of the heads,
so that they are spaced inwardly from the
side edges of the heads.

Spaced from the outermost pipes or tubes
by interspacessubstantially equal to the spac-
ing of the tubes one from another are trans-
versely-rectangular aprights or supporting-
bars 13, and beyond these bars are formed
end flanges 14, the projection of which be-
yvond the bars15isequal tothe inward spacing
of the tubes from the side edges of the heads.

Centrally of the outer faces of the heads 10
and 11 are formed tubualar sockets 15, adapt-
ed to recelve pipe conunections o convey the
heated water irom and the cooled water back
to the heater.

The resistance-coils employed are wound
between the heads of the casting, and in order
that they may be held spaced from the tubes
12 1nsulating spool-sections 16 are employed,
these sections being each semicylindrical in
form, and in their curvilinear faces are cut
pthreads 17. 'These threads are so cut that if
the two sections were placed with their flat
faces in contact there would be produced a
cylinder having a continuous helical groove
from oue end to the other thereof. Thus
when the two sections are separated and dis-
posed, as shown, upon the rods or bars 13 the
arcuate grooves ot one section correspond t0
the grooves of the other section. Longitudi-
nally of the flat faces of the sections 16 are
formed grooves which permit of the sections
being securely fitted to the bars 15 to prevent
rotation thereon, the ends of the sections
closely fitting against the Inner faces of the
heads. After the supporting spool-sections
are putin place the resistance-coils are wound
in the grooves thereof. In the present in-

stance there are shown two coils 18 and 19,
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the former being wound from the upper ends
of the spool-sections hali-way of their lengths,
while the second coil is wound upon the re-
maining portions of the spool-sections. Krom
the upper end of the coil 18 there leads a wire
20, and from the lower end of the lower coil
there leads a wire 21, while a third wire 22 is
connected with the mutually adjacent ends
of the two coils to provide for connecting
them in mulllplm as hereinafter desecri bed
as well as in series.

Kiiled in between the tubes 12 is a filling
24, of cement, this cement being also disposed
£0 nu,low the resistance-coils z‘md CX Lendmn
to lte fiush with the side and end taces of the
heads of the casting, and covering this cement
are side plates 25 and end- plates 26, which
act in connection with the heads to completely
inclose the cement, the coils, and the tubes.
In one of the end plates are formed perfora-
tions 26’, havinginsula tmﬂ bushings 27 there-
in, and thlougn these bmbmgs are passed
the conducting-wires 20, 21, and 22.

it will be noted that in the present instance
the headsand tubes,with the supporting-bars,
are formed integral, although 1t will of course
be understood that they may be formed sepu-
rately and then connected, if desired. In
connection with this portion of the apparatus
above described there is employed a switch
destgned for manipulation to send an ener-
gizing-current through the two coils in series,
through the first coill alone, or through the
two coils 1n multiple, as preferred, to vary
the heating effect of the apparatus. The
switch consists of a base-plate 30, of insulat-
Ing material, and upon the base are mounted
& number of segmental contact-strips 31, 32,
59, o4, and 89, disposed about & common cen-
Ler dt wmeh point there i1s disposed a stud

51§ t01 suapporting the switch-plate, hereinaf-
ter described. 'The contact-strips 81 and 32
may be termed the ‘‘line-contacts,” as they
are connected with binding-posts 37 and 38,
to which the feed or line wires are connected,
while the remalning strips may be termed
the “‘coll-contacts,” for the reason that the
condueting-wires 20, 21, and 22 are connected
thereto. Thewires20, 21, and 22 are attached

direc‘rly to binding-posts 39, 40, and 41, the-

strip 93 being uonneeted to post 41, the Stl‘lD
34 to the post 39 and the strip 35 to Lhe post 40.
The stud 36 has its upper end reduced to form

a shoulder 42, and upon this reduced portion
and resting on the shoulder is a switch-plate
43, On the under face of the switch-plate,
which s rotatable with the stud, are secured
insulating-blocks 44 and 45 at diametrically
opposite points of the plate. On the bloek
44 there 1s disposed a plate 46, having three
contact-fingers so spaced that they may be
brought into contact with strips 82, 34, and
35, these fingers being shown at 47, 48, and
49, respectively. Upon the block 45 is dis-
posed a plate 50, having fingers 51 and 52,

adapted for contact with strips 31 and 33 or

with 31.and 54, depending upon the position

> | o 870,17%

of the switeh-plate., The fingers are so posi-
tioned that when the swiieh- plate Is rotated
tocontact the fingers 47 and 49 with strips 32
and 35 and Wlth the finger 48 from contact
with strip 34 and with the fingers 51 and 5%
in contact with strips 31 and - JE then the cnr-
cult will be from the post 37 to strip 31, fin-
ger 51, plate 50, finger 52, strip 54, post 59,
wire 20, to the upper end of the upper coil,
through the two coils in series, wire 21, post
40, 51311p 29, finger 49, plate 106, Imtm —.u,mul
Strip 82 to post 58. The entire current thus
ﬁoww through the tworesistance-coilsin series.
When the thng effect 18 to be increased,
the switeh-plate is further rotated until {in-
gers 51 and 52 are moved so that finger 52
restson strip 38.  Theeurvent then lows from
‘)Obt 37 to btll[) 31, finger 51, plate 50, finger
2, strip 33, and wire 22 to the mutually-con-
neuted eads of the two resistance-coils, then
through the lower coill to wire 21 to post 40,
the lower cell being thus alone in ummb
with the result that ulmm 1S a greater rate of
flowol currentand theresistance-coil is raised
to a higher degree of temperature. If the
switeh-plate 1s now turned until the ﬁiwel"'
47, 48, and 49 rest upon the strips 3 ..-J_r, 54, and
39, respectively, the fingers 51 and 52 will re-
malin upon the strips 31 and 33, when the flow
will be from post 57 to the mutually-con-
nectul ends of the two ¢oils In the same man-
ner as above deseribed, at which point the
eunem will divide, & portion ficwing through
the upper colil and throngh the wire 20 to the
post 39 and strip 34 and the remalnde
1ing through the lower coil and through the
wire 21 to post 40 and strip 35. The current
from strips 34 and 35 flows through fingers 46
and 49 (o plate 46 ana thence through finger
47 to strip 82 and post 35, When the switeh
1s 1n this adjustment, it will be seen that the
bwo resistance-colls ave connected in multiple,
so that the resistance 1s [urther reduced and
the rate of flow of current 1s Increased, with
the result of a greater heating effect. When
the switch-plate is adjusted with all of the
contact-fingers off of the contact-strips sl and
32, then thera 1s no flow through the resist-
ance-coils, The contact- f:.lllpf:, are inclosed
by a wall 60 npon the base of the switch, and
exterior to this wall is a post 61, at the upper
end of which is an 111de:;.. The upper face of
the switch-plate is marked with the words

I flow-
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“Full,” ““EHalf,” “Low,” and ““Off,” correspond-

1ing to the posttions of the fingers, and when
the plate is rotated to bring 2 word under the
index the [(ingers are in position to secure
COTres Doudmﬁ results in the heater. Tho
post 60 fmms also a stop in the path of move-
ment of ontwardly-direeted lugs 65 and 64 on
the periphery of the switch-plate, these lugs
acting to stop the plate when the switeh is off
and when 1t is full, respectively. A thumb-

piece G0 1s disposed against the upper face
of the switeh-plate, to which it 1s secured by
means of screws, as shown, passed upwardly
| through the switch-plate, said thumb-piece
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having an opening therethrough which re-
ceives the reduced portion of the stud 36.
T'he thumb-piece is further prevented from
displacement by means of a nut 37, which is
engaged with the end of the stud.

It will be understood that in practice the
resistance-colls may be divided into as many
sections as desired and 4 corresponding switch
nsed and that various other modifications may
be made without departing from the spirit of
the invention.

What is claimed is—

1. Anelectric heater comprising spaced hol-

low heads, tubes connecting the heads and
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separated by interspaces, a resistance - coil
wound between the heads and encireling the
tubes, covering-plates secured to the heads
and inclosing the coil, and means for holding
the coil spaced between the tubes and cover-
Ing-plates.

2. Anelectric heater comprising spaced hol-
low heads having means for conveying fluid
from one to the other, said means being spaced
inwardly from tne side and end faces of the
heads, a resistance-coll wound between the
heads and encireling the conveying means,
covering-plates secured to the heads and in-
closing the coil, and means for holding the
coll spaced between the conveying means and
the covering-plates.

3. Anelectric heater comprising spaced hol-
low heads, means c¢onnecting the heads for
conveying fluid from one to the other insulat-
ing spool-sections held adjacent said convey-
ing means and projecting laterally therebe-
yond,sald spool-sections having grooves there-
in, the grooves of one spool-section forming
helical continuations of the grooves of the
other section, and a resistance-coil wound in
sald grooves and spaced from the conveying
means. |

4. Anelectric heatercomprising spaced hol-

low heads, means connecting the heads for

|

conveying fluid from one to the other, insulat-
ing spool-sections held adjacent to said con-
veying means and projecting therebeyond,
sald sections having grooves therein, the
grooves of one section forming helical contin-
uations of the grooves of the other section, a
coll wound in the grooves and held by the
spool-sections spaced {rom the conveying
means, and covering-plates connected with
the heads and inclosing the coil.

5. Anelectric heater comprising spaced hol-
Iow heads having means connected therewith
for conveying fluid from one to the other, sup-
porting - rods disposed adjacent to the said
means, insulating spool-sections engaged with
the rods and projecting laterally beyond said
means, said sections having grooves therein,
the grooves of one section forming helical con-
tinuations of the grooves of the other section,
a resistance-coil wound in the grooves of the
spool-sections and a protecting-covering for
the co1l. *

6. Anelectricheater comprisingspaced hol-
low heads having tubes connecting them for
conveying fiuld from one to the other, sup-
porting-rods connecting the heads and spaced
outwardly from the outermost tubes, insulat-
Ing spool-sections engaged with the rods, said
sections having grooves formed therein, the
grooves of one section forming continuations
of the grooves of the other section, a resist-
ance-coil wound 1n the grooves, an insulat-
ing-filling inclosing the coil, and covering-
plates secured to the heads and inclosing the
space therebetween.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

WALDO F. FOLLET'T.

Witnesses:
GEORGE M. BROOKS,
JAMES BisHOP.
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