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UNITED STATES PATENT OFFICE. 
ANDREW P. NICHOLs, of SEATTLE, WASHINGTON. 

ELECTRICAL WATER-HEATEP 

1,056,205. specification of Letters Patent. Patented Mar. 18, 1913. 
Application filed June 24, 1911. serial No. 635,174. 

To all whom, it inay concern: 
Be it known that I, ANDREw P. NICHOLs, 

a citizen of the United States, residing at 
Seattle, in the county of King and State of 
Washington, haye invented certain new and 
useful Improvements in Electrical Water 
Heaters, of which the following is a speci 
fication. . . . . . . . . . . . . . 
This invention relates to electrical water 

heaters, the object of the invention being 
to provide a compact appliance of this 
claracter by which water can be quickly 
and effectively heated. 

In the drawings accompanying and form 
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 
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; I may depart there 
from in several respects within the scope of 
iny invention covered in said claims. 

Referring to said drawings, Figure 1 is 
a sectional side elevation of an electrical 

... water heater including ray invention. Fig. 
2 is a fransverse sectional view of said 

Sig. 3 is a horizontal section on the 
g. 2, and, Fig. 4 is a sec 

tional diagrammatic view. . . S. 
Like characters refer to like parts thr igh 

5 out the several figures of the drawings 
The device preferably enbodies in its con 

struction a member having means for the 
passage of water, and wiile this men 
iter may vary radically as to material and 
shape, it is preferably made from some suit 
able non-conducting or insulating material 
such as porcelain. A member such as satis 
factorily answers Iny requirements, is that 
denoted in a general way, by 5, being shown 
as cylindrical. While the non-conducting 
arlember 5 may be disposed in any suitable 
way, it is generally set vertically, and it is 
show as having two ducis G and 7. extend 

t the duct 6 con 
stituting wiat might be E. 
duct, while the duct 7 presents an outlet. 

movable screw cap 12. 

E. 15, the fange 14, and the por: 

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

connected with the first or adjacent duct 8 
by a 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 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, aii by 
reason of this construction a tortuous or 
serpentine course is provided for the water 
to be heated, the water, as will hereinafter 
appear, initially entering the member 5 at 
the lower end of the duct 6 and leaving said 
member 5 at the lower end of the duct 7. 

55 

of a resistance member, while such coils do 
not fit in said ducts 6 and 7. The duct 6 is 60 

65 

0. 

75 

The ducts 6 and and 8 are preferably in 
parallelism and with their connecting chan 
nels, E. a tortuous passage of which 
said ducts present branches. Said ducts, as 
will be seen, are located at different dis 
tances from the axis of the member 5. 
. Surrounding the member 5 is a casing 12. 
which is geierly, although not necessarily, 
made of metal the casing extending above 
the upper end of the porcelain member 5 and 
having as a matter of convenience the re 

The lower end of 
said casing 12 extends below the porcelaii 
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 notes 
material as porcelain. Between the two 
plates 15 and the porcelain member 5 I may 
interpose 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 
6dy 5 are preferably tied or rigidly 

8. 

90 

sentially, Inade of disks of some insulating. 
95 

100 
  



2. 1,056,205 

nected together, and for this purpose the outer or lower end of which is in re ister 65 
tie rods, or bolts 18 may be utilized, the with a port 35 extending through the flange 
bolts extending through registering open-14 and lowermost packing 1, while the 
ings in the several parts. In addition to outer or upper end of said channel 34 is . . . 
the tying function, the bolts also serve as connected with the lower end of the duct 6. binding posts as will hereinafter appear. already described. The lower end of the 70 

For the purpose of heating the water in duct 7 is connected by a port 36 with the s. its passage through the porcelain member 5 chamber 29. When the valve 30 is opened, 
0. 

I prefer to provide a resistance device such water will flow frol... the channel 24 to the 
as that denoted in a general way by 19. The chamber 28 by way of the port, 26 passing 
two outermost coils or bends of this resist- through the port 35 into the channel 3475 
ance device 19 are located in the first and from thence into the duct 6. Such water 
last of the ducts 8, it being remembered will then traverse the communicating ducts. . 
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nected with the upper ends of the binding 

that the ducts, 6 and 7 preferably do not 8 and channels 11 and leaving the lastiduct 
contain such whorls. As will be understood 8 will flow, into the duct by way of the 
the ducts 6 and 7 do not contain coils of groove 10 passing from the lower end of said so 
the resistance member 19, but tie ducts 8 do. duct into the chamber 29 by way of thes. 
Naturally the ducts, 6 and 7 when the valves port 36 and out the faucet 37 for consump 
30 and 31 are closed are free of water. The tion. It will be assumed at this time that 
ducts 8, however, contain a constant supply current is traversing the coils of the re. . . 
of water acting practically in this respect sistance member 19, and owing to this cop. 85 
as traps. The water, therefore, constantly dition the water as it flows through it; a 
covers the resistance device 19, and owing ducts 8 will be heated by, said: coils. Oil 
to this condition said resistance device is opening the valve 31, water from the cha 
prevented from being burned out when the nel 25 can flow directly into the chamber 
current is turned on. The whorls of the re-29 and from the latter through the faucet 8, 9. 
sistance coil are connected by transverse por- and in this latter case the water is not 
tions 20 which lie in the respective connect- ithth 
ing grooves il, to which reference has al- nd is 
ready been made. The terminals of the re 
sistance coil 19 are as shown in Fig. 4 con 

resistance de 
heated. . . . . . . . . . ; : . . . . . . . . . . 
Supported by the faucet 37 and also by, a 95 

plug. 3S 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-operating 
mechanism for closing and ope: irigin elec-100 
tric circuit. This stem is also is with . . . tapped. Leading oppositely from the open- an operating handle or leversit) by which 

ing 22 are channels 24 and 25 which are the same can be conveniently: operated. In 
connected by ports 26 and 2 with the cham-, addition to this it, also has cams 41, and 2, ... . 
be's 23 and 29 formed in the pendent body the cam 41 being adapted to open the valve 105 
21 all as best indicated in Fig. 1. Con-30 while the cam 42 is adapted to open the 
forming to the ports 26 and 27 are valves valve, 31. To prevent water passing from . 
30 and 21 which are of plug and tapered the chamber 28, directly into the chamber 
type and which therefore, do not need to 29 without taking the circuitous course to . . 
be further specifically described. The two which have already referred, the stem 39. 110 
valves 30 and 31 are normally held in theis may be provided with a tapered valve 43 closed position by springs each designated constantly held against a seat in the partis, 
by 32 and bearing respectively against auts tion or Wall 43 separating the chambers 28 
33 tapped into the lower part of the pendent and 29. The chaniber 29 is in constint and 
body 21. The two valves 30 and 31 in the uninterru ted connunication at all times lis present case are opened by being thrust with the discharge duct. 7 and as the latter 
downward, and the means for opening the is in direct communication with the atmoss saidyalves will be hereinafter described. It phere explosions are impossible. . . . will be evident that when the tapered por- As will be inferred from what has already 
tion of the valve 30 is noved below the been stated, lie device in practice involves 120 
channel 24, water can flow from said chan- a switch, and as, the switch and its adjuncts, ". 

posts or tie rods 18. The flange 14 is pro 
vided with the pendent valve body 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 

nel by way of the port 26, into the cham- do not constitute a part of the present in 
ber 28, and the same statement applies with vention, they are not illustrated and de... 
respect to the valve 31 and chamber 29. The scribed in detail. "they are, however, par. . . . 
amount of water to be delivered can be tially shown and will be briefly described 125 
gaged by the degree of movement of the Fastened in some suitable manner to the two valves which are alternately opened. rear part of the shell 13 is a casing 44 which 
In the lower late 15 is a channel 34, the contains the switch mechanism and certain 
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other electrical connections. From the 
lower ends of the rods 13 the wires 45 ex 
tend being connected within the casing 14 
to termina is 4G generaily made in the form 
of clips, and which coöperate with clips 47 
aiso located in said casing 44 and which ar 
wired or therwise connected by wiring de 
ited in a general way by 48 with a suit 
alle source of electrical current which may 
be a liviano 49. The switch which coöp 
erates with the two sets of contacts 46 and 
47 is denoted in a general way by 50, be 
ing af the double armed construction and 
eing rig: fasfonts to the shaft. 51 
mounted in i:g 44. Said shaft also 
rigidly carries a spar gear 52 in mesh with 
a racticaliy similar spar gear 53 and coöp 
citative with a nutilated pinion or segment 

Cas: 

5-4, fastered to the sitein). 39. The shaft of 
the lower gear 53 is surrounded by a coiled 

5, the fianction of which is always 
(, in ve the switch 50 to its cir 

position at which time it bears. 
56 in the casing. 44 as indi: . 

... }. As intimated the resistance 
siaown broken in Fig. 4, the handle 

or it:yer 40 ai. this time being in its down 
ward positios, both valves 30 and 31 being 
closed. To secure a flow of cold water, the 
handie 40 is swung up to the dotted line 
positics to the left in Fig. 4, and on this 
otion the tecth of the mutilated pinion or 

segment 5-4 will not be brought into mesh 
with the sir gear 53. The valve 31, how 
ever, will ie opened by the cam 42 so as to 
oitain a supy of cold water. The parts 
are so proportioned that the said handle or 
lever 40 can be moved to its upper vertical 
position without bringing the teeth of the 
in; (iiated pinion or segment 54 into mesh 
with those of the spur gear 53, and I might 
add that wiren said handle is in said upper 
isition, the active nart of the cam 42 will 

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

65 

to its ineffective or circuit breaking position. 
What I claim is: . 
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. . . . m 

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 part 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 ducts 
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 coils. . w 

4. An electrical water heater comprising a 
member having a tortuous water passage, 
Fl operatively associated with said mem 
er, tie rods for tying together the plates and 
member and constituting binding posts, and 
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 together and constituting 

have passed out of engagement with the binding posts, one of the members having a 
valve 31 whereby the atter will be closed. 
To obtain a supply of hot water the handle 
40, will be swung oyer to the dotted line-po 
sition to the right in. Fig. 4 and during this 
iction to teeth of he mutilated pinion or 
seguet 54 will be brought into mesh with 
tle star gear 53 the rely turning said spur 
gear 13, the latter consequently turning the 
spur gear 32 so as to catase the branches or 
rtis (; f. the switch 36 to bridge the two 

sets of trainiacts 46 and 47, and thereby 
case the current to traverse the whorls of 
it risisiance item;er 19 and hence heat the 

... it iiii iderstood that when the 
... : : is is try to its circuit closing posi 
is in : . . . . will open the valve 30. To 

tiff file siliy (if hot water, the lever 
: ; ; it he returned to either of 

tortuous water passage, and a resistance de 
vice-disposed in the passage and electrically 
contected with said rods. 

6. An electrical water heater comprising 
an integral, non-conducting body having a 
series longitudinally extending ducts and 
also having transverse channels connecting 
the ends of said ducts to present a tortuous 
passage, and a resistance E. having coils 
and connecting portions, the coils being lo 
cated in said ducts and the connecting por 
tions 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 tortuous 
water passage, a resistance device having 
coils, and connecting portions, the coils be 
ing disposed in said dicts and the connecting 
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portions in said channels, disks at the ends. In testimony whereof I affix my signature of said body, one of the disks having supply in presence"of two witnesses. 
and discharge ports in communication with w 
two of the ducts, and tie rods uniting said - ANDREW P. NICHOLS. 

... 5 body and disks, the terminals of the resist- Witnesses: : 
ance device being electrically connected with F. E. ANDERSON, 
said tie rods. HEATH SUTHERLAND. 


