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To all whom it may concern. 
Be it known that I, ANTONIO PAPINR, 2. 

subject of the King of Italy, having are 
sided in the United States one y28.3' last 
past and having declared Hay intention of i)ortion , 
becoming a citizen thereof, and reseig iii. an inst- 60 
the city and county of Philadelphia, State aiectodes 
of Pennsylvania, have inverted a new and iterposed 
useful Automatic Electric Switch or Circuit- aid the 
Controlling Mechanism for Electric Fluidi- leper G 
Heaters, of which the following is a speci- For the strating ) v in- 65 
fication. vetic i accompanying 
My invention relates to a noveli construe- draw 8 which is a 

tion of an automatic electric switch: oil present, pref e the sanne vil 
automatic electric circuit closing, and oper- give if :'R Satisfa?ty and 'eliable 
ing mechanism which in its broad aspects is estilis, although it is to be inderstood that 70 

ities of which inv 
; : ) ie variously arrange 

i) is not 
( 

adapted to an electric heater for any fluid the various i 
or liquid, as water or the like, such swich it senior cons 
or circuit controlling device being auto- aid organize : 
matic in its operation, and Serving, through inited if the ;) 
the medium of the pressure of the Water or * . 
other fluid entering the love' portion of 
the apparatus, to close the electric circuit, 
thereby causing the electric energy to iot 
through the resistance or heating coil, 
whereby the water or other fluid is heated, Veiitici 
the breaking or opening of the circuit he- lay in 
ing automatically effected by a tension parts bei 
device interposed between the fluid 8. tuated iig. : 
piston carrying the electrical contacts and line 2 

7 5. 

g inly it:- 
fe' to wig 80 
}{air of the 

: t'aise':e section on 
i. i*iessed in the direction of 

the insulating top of the device. tile aria vs. 85 
It further consists of a novel construction Sitnii; it in till rais of reference indicate 

of an electric water heater, compirising a cas- - iing it (i'awings. 
ing having inlet and outlet openings at the s:- 
lower and upper portions thereof, a heater - hich contains or 
portion therein, a piston in the easing Sports ille : ; }; {}i 
adapted to travel upwardly under the pres: tric heating r it controling 
sure of the incoming water or other fittid it casig in the jower 
to be heated which automatically effects the finai'exi, the '3sissi:ce wire heasing 
closing of the electric circuit, the heating illeni : he icy e ir surface 
of the water or other fluid and the opening ins: i)eilig ir with the is 95 
of the outlet opening therefor, means be- designities coil springs, coniec 
ing provided for automatically actuating upper &nds of the 'esistance 2 to the con 
said piston in reverse direction by a suit. tacts s is lates 
able tension device when the pressure of the tie i; is secured 
water at the inlet ceases or is released, O 
whereupon the electric circuit is opened and 
the outlet from the casing is closed, where 
by the fluid or liquid heating means is oper 
ative only when the heating thereof is de- electiod 
sired. 2 to , which aire 5 

1 : eing coin}}on 
of pistons therein, connected by a common ling to hold then 
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in the position seen in Fig. 1, whereby said 
expansion or outer electrodes 10 are ca 
pable of a sliding or telescoping movement 
with respect to said electrodes 9. 12 des 

5 ignates insulating bushings Secured in the 
piston 13, said bushings each containing a 
contact or conductor pin. 14, each of whose. 
upper ends 15 is composed of spark steel 
on platinum, while the lower ends of said 

10 bushings 12, carry the insulated bushing 
nut 16. 

17 designates a coil spring or similar ten 
sion device interposed between the bottom 
of the insulating top 7 and the top of the 

15 piston 13, it being understood that the lat 
ter may be provided with suitable sing 
or rings of any conventional type, which 
deem it unnecessary to describe in detail. 

18 designates a piston rod depending 
20 from the piston 13 and having its lower end 

19 secured to or within the apertured guide 
piston 20, by any suitable means, said latter piston being also provided with packing 
21 of any suitable construction. 22 desig 

25 nates an angular outlet passage or by-pass 
whose lower end 23 communicates with the 
water or fluid chamber at a point between 
the pistons 13 and 2) when the parts are 
in the position seen in Fig. 1, while its up 

30 per end 24 communicates with the outlet 
pipe 25, the inlet to the casing being in 
dicated at 26. . . 

27 designates electrical conductors which 
pass through the cover 5 and are electrically 

35 connected to the electrodes 9 in any suitable 
manner. The guide piston 20 is preferably 
formed with the openings 2S, therein, in 
which the coil springs 4 are located and it 
will be evident that the pistons 13 and 20 

40 move as a unit, and if desired could be built 
integral, but I preferably employ the con 
struction seen in Fig. 1 for convenience in 
assembling. - w 

It will be understood that suitable con 
45 trolling mechanism will be employed at the 

inlet 26, for permitting or checking the in 
let of the liquid or fluid to be heated and 

- that the pistons 13 and 20 and their ad 
juncts serve the dual function of both car 

50. rying and supporting the resistance coil 2 
and the contact pins 14, and also controlling 
the openings to the outlets 22 and 25, the 
outlet 25 being controlled by the main or 
upper piston 13, and the inlet port 23 to 

55 the passage 22 being controlled by the lower 
piston. 20 having the packing 21 on its side 
which is juxtaposed to the port 23. 
The electrodes 9 and 10 are normally held 

in the position seen in Fig. 1 by reason of 
60 the springs 11, and in case the lower or 

movable electrodes 10 are pushed upwardly, 
as will be hereinafter explained, the tension 
of the springs 11 will tend to restore the 
bottom or movable electrodes 10 to their normal position seen in Fig. 1. 

The operation is as follows:- 
F The parts normally appear as seen it. 
ig. i. 

s the water or other liquid to be hated 
is admitted through the inlet 26, it will fill go 
the bottom of the casing 1 around the heat 
ing element 2, and a small portion of the 
incoming fluid will overflow through the 
passage 22 to the outlet pipe 25. The pres 
sure of the incoming fluid will elevate the 
piston 13 and the guide piston. 20, and the 
top of the contacts 14, carried by the piston 
18 in its upward stroke will meet first the 
bottom of the expansion electrodes 10 mak 

5 

ing electric contact, thereby closing the cir- 80 
cuit and allowing the current to flow 
through the heating element or resistance 
coil 2. - 

As the piston 13 moves upwardly, it will 
uncover the inlet to the outlet pipe 25, and 85 
the heated water or other fluid can flow 
therefrom. The packing 21 will now close 
the port 23 of the overflow outlet 22, and 
heated water or other liquid will be deliv. 
ered at 25. The movable electrodes 10 will 90 
accommodate themselves to the variations 
in the height or upward travel of the pistons 
due to the varying quantity of water dis 
charged to suit requirement without break 
ing the contacts, as is evident, 95 
When the inlet 26 is closed, the pressure 

below the piston 13 will cease or drop, and 
the tension of the spring 17 will overbalance it, pushing the pistons, 13 and 20 down, 
breaking the contacts, and the pistons will (0 
resume the position seen in Fig. 1, the pis 
ton 13 closing the outlet passage 25, and 
the piston 20 being below the port 23. 

It will be apparent from the foregoing, 
that my invention is very economical in the 105 
use of electricity, since the electric circuit 
is closed only when it is desired to heat the 
liquid or fluid contained in the lower por. 
tion of the casing 1, and when the inlet 2( 
is closed the electric circuit is instantly and Il () 
automatically broken, so that there is no un 
due waste or expenditure of electricity in 
volved. 

It will be further apparent that my de 
vice is entirely automatic in its operation, 115 
the elevating or upward travel of the piston 
13 and its adjuncts being effected by the 
opening of the inlet passage 26, while the 
downward travel of the piston, is automati. cally effected by the closing of the inlet, 26 120 
and the tension of the spring 17 or its equivalent. 
While I have described by invention as being applicable to heating water, it will 

be apparent that any fluid or liquid desired 125 
may be heated with equal economy and fa 
cility, and while I have described my novel 
circuit controlling mechanism' as being es 
pecially adapted to an electric heater of 
the general ceaeter disclosed, it will be 136 
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apparent that it can be effectively used with 
equal efficiency in other types of electrical 
and other apparatus without departing 
from the spirit of my invention. 
Having thus described Iny invention, 

what I claim as new and desire to secure by 
Letters Patent, is:- . 

1. In a device of the character stated, a 
casing, means within said casing for effect 
ing the closing of an electric circuit by the 
pressure of the incoming liquid to be heated; 
the contacts for closing the electric circuit being so positioned as to be always out of 
contact with the incoming liquid, and spring 
actuated means for effecting the opening of 
said circuit when the flow of the incoming 
liquid is checked. : 

2. In a device of the character stated, a 
casing, means within Said casing for effect 
ing the closing of an electric circuit, by the pressure of the incoming liquid to be heated; 
the contacts for closing said circuit being 
so positioned that they are not immersed in 
the incoming liquid to be heated, and neals 
for effecting the automatic opening of Sail 
circuit when the flow of the incoming liquid 
is checked. 

3. In a device of the character stated, a 
casing having an inlet and an outlet, means 
contained within said casing for effecting 
the closing of an electric circuit by the pres: 
sure of the incoming liquid to lee heated, said 
means controlling said outlet, and spring 
actuated means within said casing for effect 
ing the opening of said circuit when the flow 
of said liquid is checked. 

4. In a device of the character stated, a 
casing having an inlet and outlet, means 
within said casing for effecting the closing 
of an electric circuit by the pressure of an 
incoming liquid to be heated, said means 
controlling said outlet, and means, within 
said casing for effecting the automatic open 
ing of said circuit when the flow of said 
liquid is checked. 5. In a device of the character stated, a 
casing, an insulating top therefor, telescopic 
electrodes mounted in said top, a piston in 
said casing, insulating sleeves in Said pistol), 
contacts located in said sleeves and in a line 
ment, with said electrodes, a resistance coil 
depending from said contacts, and means interposed between sail insulating top and 
piston for causing the latter to travel down 
ward and open a circuit when the flow of the incoming liquid to be heated is checked. 

6. In a device of the character stated, a 
asing, an insulating top therefor, tele 
scopic electrodes mounted in said top, a 

60 
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piston in said casing, insulating sleeves in 
said piston, contacts located in said sleeves 
and in alinement with said electrodes, a re 
sistance coil depending from said contacts, 
and an outlet from said casing controlled 
by said piston, the latter being moved up 

wardly to effect the closing of the circuit 
by the pressure of the incoming liquid to be 
heated. 

7. In a device of the character stated, a 
'asing, an insulating top therefor, tele 
scopic electrodes mounted in said top, a 
piston in said casing, insulating sleeves in 
said piston, contacts located in said sleeves 
and in a linement with said electrodes, a re 
sistance coil depending from said contacts, 
and an outlet from said casing controlled by 
said piston, the latter being moved upwardly 
to effect the closing of the circuit by the 
pressure of the incoming liquid to be heated, 
in combination with means for effecting the 
opening of said circuit when the pressure of 
the incoming liquid to be heated is checked. 

S. In a device of the character stated, a 
'asing, an insulating top therefor, tele 
scopic electrodes mounted in said top, a 
main piston in said casing, insulating sleeves 
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in said piston, contacts in said sleeves and 
in alinement with said electrodes, a resist 
ance coil (depending from said contacts, an 
outlet from said casing controlled by said 
main piston, a second piston located below 
said main piston and movable in unison 
there with, and a restricted passage leading 
from said casing to said outlet passage and 
('introllied by said lower piston. 

9. In a device of the character stated, a 
easing, an insulating top therefor, tele 
scopic electrodes mounted in said top, a 
main piston in said casing, insulating sleeves 
in said piston, contacts in said sleeves and 
in a linement with said electrodes, a resist 
ance coil depending from said contacts, an 
outlet from said casing controlled by said 
main piston, a second piston located below 
said main piston and movable in unison 
there with, and a restricted passage lead 
ing from said casing to said outlet passage 
and controlled by said lower piston, in 
combination with means for causing said 
pistons to move downwardly when the flow 
of the incoming liquid to be heated is 
checked. . 

10. In a device of the character stated, a 
('asing, an insulating top therefor. tele 
scopic electrodes mounted in said top, a 
main piston in said casing, insulating sleeves 
in said piston, contacts in said sleeves and 
in alinement with said electrodes, a resist 
ance coil depending from said contacts, an 
outlet from Said casing controlled by said 
main piston, a second piston located below 
said main piston and movable in unison 
there with and a restricted passage leading 
fron said casing to said outlet passage and 
controlled by said lower piston, in combina 
tion with means for causing said pistons to 
automatically move downwardly and open 
said circuit when the flow of the incoming 
liquid is checked. 

11. In a device of the character stated, a 
w 
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casing, an insulating top therefor, tele 
scopic electrodes mounted in said top, a pis 
ton in said casing, insulating sleeves in said 
piston, contacts in said sleeves and in a line 
ment with said electrodes, a second piston 
located below said main piston and movable 
in unison therewith, said second piston hav ing openings therethrough, coiled springs 
depending from said contacts and connected 
to the upper extremities of said resistance 
coil, a main outlet passage from said cas 
ing, controlled by said upper piston, a re 
stricted outlet passage leading from Said 
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casing to said main outlet passage and con 
trolled by said lower piston, and a spring in 
terposed between said insulating top and 
said main piston. 

12. In a device of the character stated, a 
casing, an insulating top therefor, electrodes 
in said top, a piston in Said easing, contacts 
carried by said piston and alining with said 
electrodes, a resistance coil connected to said 
contacts, and means for actuating said piston 
to open a circuit when the flow of the in 
coming liquid to said casing is checked. 

13. In a device of the character stated, a 
casing, an insulating top therefor, electrodes 
in said top, a Pists in said casing, contacts 
carried by said piston and alining with Sid 
electrodes, a resistance coil connected with 
said contacts, an outlet from said casing 
controlled by said piston, and means inter 
mediate said top and piston for actuating 
said piston to open the circuit when the 
flow of the incoming liquid is checked. 

14. In a device of the character stated, a casing, an insulating top therefor, elec 
trodes in said top, a piston in said casing, 
contacts carried by said piston, a resistance 
coil connected to said contacts, and a spring 
located between said top and piston. 

15. In a device of the character stated, a 
casing, means therein for effecting the clos 
ing of an electric circuit by the pressure of 
the incoming fluid to be heated, a resistance 
coil carried by said means and movable 
therewith, and means within said casing for 
effecting the opening of said circuit when 
the flow of the incoming liquid is checked. 

16. In a device of the character stated, 
a casing, having an inlet and outlet, an in 
sulating top therefor, electrodes in said top, 
a main piston in said casing, contacts car'- 
ried by said piston and alining with said 
electrodes, a resistance coil connected to said 
contacts, said piston controlling said outlet, 
and means for actuating said piston to open 
the circuit, when the flow of the liquid to be 
heated is checked. 

. 17. In a device of the character stated, 
a casing. having an inlet and outlet, an in 
sulating top therefor, electrodes in Said top, 
a main piston in said casing and controlling 
said outlet, contacts carried by Said piston 
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and in a linement with said electrodes, a re 
sistance coil connected to said contacts, a 
second piston below said main piston and 
movable in unison there with, and a restrict 
ed passage leading from said casing to said 
outlet passage and controlled by Said lower 
pistoil. 

1S. In a device of the character stated, a 
casing, having an inlet and outlet, a piston 
therein carrying means within said casing 
for effecting the closing of an electric cir 
cuit by the pressure of the incoming liquid 
to be heated, a restricted passage leading 
from said casing to said outlet, and means 
carried by said piston for controlling said 
restricted passage. 

19. In a device of the character stated, 
a casing having an inlet and outlet, a piston 
therein carrying means within said casing 
for effecting the closing of an electric cir 
cuit, by the pressure of the incoming liquid 
to be heated, a restricted passage leading 
from said casing to said outlet, means car 
ried by said piston for controlling said re 
stricted passage, and a resistance coil also 
carried by said piston. 

20. In a device of the character stated, 
a casing having an inlet and outlet. a piston 
therein carrying means within said casing 
for effecting the closing of an electric cir 
cuit, by the pressure of the incoming liquid 
to be heated, a restricted passage leading 
from said casing to said outlet, means car 
ried by said piston for controlling said 
restricted passage, and a resistance coil also 
carried by said piston, in combination with 
means for actuating said piston to open the 
circuit when the flow of the incoming liquid 
to be heated is checked. 

21. In a device of the character stated, a 
casing, means within said casing for closing 
an electric circuit by the pressure of the in 
coming liquid to be heated, said casing hay 
ing an outlet passage controlled by said 
means, and a spring within said casing for 
actuating said circuit closing means to open 
the circuit, when the flow of said incoming 
liquid is checked. 

22. In a device of the character stated, 
casing, means within said casing for closing 
an electric circuit by the pressure of the 
incoming liquid to be heated, said casing 
having an outlet passage controlled by said 
means, and a spring within said casing for 
actuating said circuit closing means to open 
the circuit, when the flow of stid incoming 
liquid is checked, in combination with a 
resistance coil carried by said circuit clos 
ling means. 

ANTONIO PAPNI. 
Witnesses: 

A. OLLEY, 
. A. E.g. 
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