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Appliéa.tion filed June 24, 1911

To all whom, it 1 NAY CONCErn:

Be it known that I, Anpbrew P. NICHOLS,
4 citizen of the -United States, residing at
Seattle, in the county of King and State of
5 V\’aq‘ungt«m have. mvcnted certain new and
useful Improvements. in Electrical Water-
Heaters, of whlch the fohowmg is a speci-
fication, =~ = -

This irivention relates ho eledirical . water

10 heaters; the object of the invention being

to provide a compact appliance of this
chiaracter by which water can be quickly
and e ectwely heated.

- Yo thedra 2Wings sccompanying and form-

16 ing part of the present specification I show -
in. detail one convenient form of embodi-.

ment of the invention which to enable those
skilled in the art to practice said invention
will be set forth fully in the following de-

20.scription, while the novelty of the invention

will be included in the claims succeeding
said description. - From this observation it
will be apparent that. I do not restrict my-
self-to such.showing; T may depart there-

25 from in several respects within the scope of

mny. invention covered in’ssid clatms.
. Referring to- said drawings; Figure 1 is

“a sectionalside elevation- of an eléctrical .

. water heéater including ray- invention. -Fig.
302715 & transverss - sectional ~view  of said
Fag, 8 isa horizonta] section on:the |-

heater:

“line 338 of Fig. 2, and Fig. 4 1s o sec-

(Jonal diagrammatic view, - e
Like chavacters refer to like paris. fhrough-

.35 out the several figives of the dmwmgx

‘The device preferably embaodies in:its con-
struction a member having means for the
pussage of water, and while this mem-

“bov may vary radically as to niaterial and

46 shape, it is preferably made from some suit-

able non-condueting or insulating material

such as porcelain. A member such as satis-

factorily answers my requirements, is that
ﬁgeneml wav by 5, being shown’
ca

denoted in-a
While the uon conducting
member 5
shown as having two ducts 6 ang 7 extend-
~ing lengitadinally: thercof, the-duct 6.con-

50 stibuting what might be cdnqldered a0 Injet,
duet, while the duct T presents .an oaﬂet )

Qpec' fication of Letters Patent.

nels:

‘movable screw cap 12’

may be disposed in any suitable.
wey. it 18 gene mﬂv get vertic al]v and it is’

Patented Mar.18,1913.
Scrial‘ No. 635,174. '

duct. In addition to these ducts the mem-
ber 5 has other ducts 8 of which ther¢ may
be any suitable number. There is practi-
cally no difference in construetion between
the ducts 6, 7 and 8. In the presént case
and as will heremaftex appear, however, the
ducts 8 are adapted to receive bends or coils

connected with the first or s,d]acent duct 8

'by 4 channel or groove 9 located in the top

of the non-conducting member 5, while the

final ‘duct 8 is connected~with the adjacent

duct 7 by a groove 10 also formed in the top
of said body. - The ends of the remaining
ducts. 8 are connected ‘by._grooves all de-

noted by 11 disposed in alternation in the

top and bottom of said member 5, an’ by
reason of this construction a tortuous or
serpentine course is provided.for the water
to be heated, the water, as will hereinafter
appear, lmtmlly entering the member 5 at
the lower end of the duct 6 and leaving sald
member 5 at the lower end of the duct 1.

55

| of a resistance member, while such coils do
not fit in said ducts 6 and 7. The duct 6 is

60

65

76

The ducts 6 and 7 and 8 are preferably in -

parallelism and with their connecting chan- .
gresent a tortuous. passage of which -

suid .ducts prescnt branches.” Said ducts, as

“will ‘be. seen, are located at different dxs-

tances from the. 'ams of the member 5.

which is ‘gerietafly; although not necessarily,

‘made of metal; the casin extending above
‘the upper end of the porcelain member 5 and

having as a matter of convenience the re-
The lower end of
said (,a.smg 12 extends below the porcelain
member 5 and has a removable shell 13
threaded thereto provided interiorly thereof
with a flange or partition 14. Fitted within
the casing 12 are the plates each denoted by
15 and which are usually, although not es-

material . -as porcelain. Between. thié ‘two

plates 15 and the porcelain member 51 may’

nterpose packings 16 while. similar. pack-

ings 17 may be located between the upper.

plate 15 and the cap 12° and between the

lower. plate 15 and the flange 14. ‘The two
-‘{;lntes 1.), the: ﬂange 14 and the poxx;elam;

O3y 8- age “preferably ‘tied or mgul].-

Surroundmg ‘tHe member 5 is a casing 12,

8a

90

sentially, made_of disks- of some insulating ‘

95



2

nected together, and for this purpose the
tie rods or_bolts 18 may be utilized, the
bolts extending through registering open-
ings in the several parts. In addition to
the tying function, the bolts also serve as
binding posts as will hereinafter appear. -
For the purpose of heating' the water in

" 4ts passage through the porcelain member'5

10

I prefer to provide ‘a resistance device such
as that denoted in a general way by 19.. The:
two outermost coils or bends of this resist-.
ance device 19 are located in the first and

. lastof the duets’ 8, it being remembered

15

2Q

30

35

40

45

50
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that the ducts 6 and 7 preferably do not

contain such whotls. “As will be understood |

the ducts 6 and 7 do not contain coils of
the resistance member 19, but tiié ducts 8 do;
Naturally the ducts 6 and 7 when the valves
30 and 31 are closed are free of water. The
ducts 8, however, contain a coastant supply:
of water acting practically in this respect
as traps. The water, therefote, constantly
covers the resistance device 19, and.owing
to this condition said resistance device .is’
prevented from being burned out when the
current is turned on.  The whorls of the re-.
sistance coil are connected by transverse por--
tions 20 which lie in the respéctive connect-

ing grooves 11, to which réference has al- |

ready been made. . The terminals of the re-
sistance coil 19 are as shown in Fig. 4 con-

nected with the upper ends ‘of the binding |

posts or tie rods 18. The flange 14 is pro-
vided, wiih the pendent valve %ody 21, the
two parts generally being integral, and this
pendent body or casing 21 has an opening
22 in which the water supply pipe 23 is

tapped. Leadirg oppositely from the open-

ing 22 are channels 24 and. 25 which are
counected by ports 26 and 27 with the cham-
bers 25 and 29 formed in the pendent body

21 all as best indicated in ¥ig. 1. Con-7

forming to the ports 28 and 27 are valves
30 and 21 which are of plug und tapered
type and which, therefore, do not need to
be further spectfically described. The two-
valves 30 and 31 ate normally held in their
closed position by springs each -designated
by 32 and bearing respectively against nuts
33 tapped into the Jower part of the pendent
body 21. The two valves 30 and 31 in the |
present case ave opened by being thrust
downward; aud the means for -opening the-
said valves will be hereinafter deseribed. Tt
will be evident that when the tapered por-
tion of the valve 30 is moved below the
channel 24, waler can flow from said chan-
nel by way of the port 26, into the cham-

“ber 28, and the sume statemant, applids with

vespect to the valve 31 and chamber 29. The |

amount. of water o he delivered ean be

gaged by the degree of movement of the
two valves which are alternately opened.
In the lower plate 15 is a channel 34, the

‘already described. The lower end of .the:7

Sistance member 19, and owing to this:con:

_mechanism for closing and ope

“uninterrupted ‘comnuunication “at” all- times

1,056,205

outer or lower end of which is in register i
with a_port 33 extending through the flange
14 and lowermost packing 17, while the
‘outer or upper end of said channel 54 is. -
connected with the lower end of the duct 6.

duct 7 is connected by a port 36 with the -
chamber 29. When the valve 30 is opened,
water will flow frow.: the channel 24 to the
chamber 28 by way of the port 26 passing
through .the port 35 into the chantel 34 75
from “thence into the duct 6. Such water -
will then traverse the communicating ducts: . .
8 and channels 11 and leaving the lastiduct. =
8-will flow into the duct 7, by.way of the .-
groove 10 passing from the lowér end of szid 8o
duct ¥ into the chamber:29 by way of the: -
port-36.and out the faucet 37 for:consump- . -
tion.. It.will be assumed at'this time.that. °
current is:traversing the: coils: of the re-. .
85
dition " the, water "as’ it flows through th+: -

ducts 8 will be heated by seid-coils.  On
opening the valve 31, water from’the. chan,
nel 25 can flow directly jnto the chamber.
29 and from the latter through' the faucet 37; 96
‘and in’ this. latter: case’ the: water s’ not.
brought into contact with;the whorls of the

Supported by the faucet 37 and also by.a
plug 38 threaded into the rear part of the .
‘pendent ‘body 21 is"a spindle or: stem 39,
and ‘to this.stem or spindle.as will: herein-
after appear, is connected ‘switch-opergting’
n ring a'elec- 106
tric c¢ircuit. - This'stem i§'alsa ¢ ¥iwith -
an; operating handlé or lever 4 by which:
the sdme can be conveniently: operated.: In;
addition to this it.also has'cams 41 and 42,75~
‘the cam 41 being adapted to open the ¥alve 105
30 while the cam 4215 adapted to open-.the
valve 31, To preévent water passing from .
the chamber 28 directly into the chamber
29 without taking the circuitous courseto . -
-which-T have already referred; thé stem 89. 110
‘ay be provided with a-tapered valve: 43 =
constantly held against a seat’in'the parti--.
tion or wall 43" separating the chambers 28 -
and 29. The chamber 29 is in constant and
118
with the discharge duct 7 and'as the latter =

-is.in direct communication. with the atmoss

phere explosions’ are impossible. -~ =~ -
As will be inferred from what has already
been stated, tlie device in practice involves 120
& switely, and as the switch and its‘adjuncts; ="
do not constitute a part of the present in-
‘vention, they are not illustrated and” de~.
seribed o detail. They are. however, par: -
tinlly shown and will be briefly described.
Fastened in some suitable manner to the
reat part of the shell 12 is a casing 44 which
contains the switch mechanism and cerfain -
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cther electrical’ connections. From the
lower ends of the rods 18 the wires 43 ex-
tend being connecled. within the casing 14
{: terminals 46 generally made in the form
of clips, and which codperate with clips 47
also located in said casing 44 and which ar
wired or otherwise connected by wiring de-
doted in a general way by 48 with a suit-
able source of electrical current which may
be » Jdynumo 49, The wwitch which codp-
erates ti

1
i
1

il the two sets of contacts 46 and
47 is denoted in a general way by 50, be-
ing of the douhle armed counstruction and
heing rigidiy fastened to the shaft 51
mounted i wing 44, Said shaft also
rigidly carries a spur gear 52-in mesh with
a practically similar spur gear 53 and codp-
crative with & mutilated pinjon or segment
a4, fastened to che stem 39, The shaft of
rear 53 1¢ surrovuded by a coiled
3, the functiou of which is always
¢ t¢ move the switch 50 to its cir-
yosition atwhich time it bears’
w 536 in the casitig-44 as indi.
. 4. As intimated the resistance |
: shown broken in Fig. 4, the handle
or lever 40 ab this time being in its down-
ward position, both valves 30 and 31 being.
closed.  To secure a flow of cold water, the
handle 40_is swung up to the dotted line
position.{o the left in ¥ig. 4, and on this
wotion the teeth of the mutilated pinion or
segment 54 will not be brought into mesh
with the spir zear 53, The valve 31, how-

“ever, will be opened by the cam 42 so as to

obtain a supoiy of cold water. The parts
are 50 propovticned that the said handle or
lever 46 can be moved to its upper vertical

_position without bringing the teeth of the

inutilated pinion or segment 54 into mesh
with those of 4he spur gear 53, and I might
add that when satd handle is in said upper-
position, the dctive part of the cam 42 will
have passed out of engagement with the
valve 81 wheseby ! the Jatter will be closed.
To ohtain a supply.cf hot water the handle
40 will he swung eyer to the dotted line po-
sition to the right in-Fig. 4 and during this
action the teeth of the mutilated pinion or
segrsent 5 will be brought jnto mesh with
tha <pur gear 53 thereby turning said spur
53, the latter consegyently turning the
spar gear 52 so as to cslise the branches of
avmus of the swiwh §@ to bridge the two
sets of coniacts 46 ‘and 47, ‘and thereby
¢ange the current to traverse the whorls of
thie restsiance member 19 and hence heat the

¢, 1 heingz understood that when the
awitel i fhrown to s circutt closing posi-
fon. thie eam 41 will apen the valve 30, To
i off the suppiy of hot water, the lever
or handie 41 vl he returned to cither of
e other deseribed positions and during
e veverse 1action of said lever, the switeh

[EXCHEM
eas

8.
50 by the described géaring, is returned to
its ewrcuit opening position. In case there
should be any drag from any cause, the
spring 55 will positively move said switch

65

toits ineffective or circuit breaking position.

What I claim is: o

1. An-electrical water heater comprising a
member having ducts, and channels connect-
ing said ducts to collectively present a tortu-

-ous water passage, one part. of the passage

being normally free of water and another
part normally containing water, and a re-
sistance device having parts fitted in the
normal water containing part of said pas-
sage. _ R ,

2. An electrical water heater comprising a
member ‘having a tortuous water passage,

70

75

80

one part-of which is normally free of water, -

and another part of which is -normally sup-
plied with water, and a resistance device,

‘parts of which are disposed in the normal

water containing par{ of the passage, the

85

other part of said passage being free of the -

resistance device. - . .

3. An'electrical water heater comprising a
member having ducts and channels connect-
ing said ducts-and presenting collectively -a
tortuous water passage, one of the diucts
constituting a supply duct, and the other an
outlet duct, and a resistance device having
coils fitted in the ducts between the supply
and outlet ducts, ‘said supply and outlet
ducts being free of said coil ,

4. An electrical water heater comprising a
member having a tortuous water passage,
Blutes operatively associated :with said mem-

er; tie rods for tying together the plates and
member and coristituting binding posts, gnd.-
a resistance device in said tortuous passage
electrically connected with said rods. |

5. An electrical water heater comprising a
plurality of members, tie rods connecting
said members togetheér and constituting
binding posts, one of the members having a
tortuous water passage, and a resistance de-
vive-disposed in the passage and electrically
connected with said rods. ‘ :

6. An electrical water heater comprising
an_inte%ral, non-conducting body having a
series of longitudinally extending ducts and
also having transverse channels connecting
the ends of said ducts to present a tortuous
passage; and a resistance (ie_vice having coils
and conneeting portions,. the coils being lo-
cated in 6aid ducts and the connecting por-
tious being disposed in said channels. -

7. An electrical water -heater comprising
an integral, non-conducting body having a
series of longitudinally extending ducts and
also having transverse channels connecting
said ducts to present collectively a tortuons
water passage, a resistance device having
coils, and connecting portions, the coils be-
ing disposed in said ducts and the conneeting

90

95

100

105
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116

120

125
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- portions in said éhannels, disks at the ends | In testimony whereof I affix my signature
_of said bﬁdy, ane of the disks having suple in presence-of two witnesses.

and discharge ports in communication with{ . .- ANDD: . :
two of the ducts, and- tie rods uniting said | 7 . AN _DRE‘V L. NICHOLS.
body and disks, the términals of the resist- | Witnesses:

;: - ance device being el¢ctrically connected with * F.E. Anperson,

said tie rods. Heare SurHERLAXD.



