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To all whom it may concern: 
Beit known that I, WILLIAM W. WoNNER, 

a citizen of the United States, residing at 
York, in the county of York and State of 

5 Pennsylvania, have invented a new and use 
ful Electric-Arc Steam-Generator, of which 
the following is a specification. 

This invention while relating more par 
ticularly to means for generating steam in 

10 boilers, may also be employed for many anal 
ogous purposes, where it is desired to raise 
the temperature of water or other material. 
One of the primary objects is to provide 

novel electrical mechanism of a simple and 
15 practicable character that will quickly pro 

duce and effectively maintain a high tem 
perature. 
Another object is to provide means that 

will distribute the heat over a comparatively 
20 great area, thereby avoiding the danger of 

burning out the parts, and insuring a better 
application of the heat to the medium to be 
heated. 

Still another object is to provide in con 
25 nection with the above mechanism, means 

which will secure the proper feed of the elec 
trodes in order to compensate for their wear 
ing and wasting away. 
The preferred embodiment of the inven 

30 tion is illustrated in the accompanying 
drawings, wherein: 

Figure 1 is a top plan view of the same. 
Fig. 2 is a vertical longitudinal sectional 
view therethrough. Fig. 3 is a cross sec 

35 tional view. Fig. 4 is a detail sectional view 
on the line 4-4 of Fig. 2. 

Similar reference numerals designate cor 
responding parts in all the figures of the 
drawings. 
In the embodiment disclosed, the member 

to be heated is a tubular boiler 5 having a 
steam dome 6 from which leads a supply 
pipe 7 that may be connected to any mech 
anism desired. This boiler is provided with 

45 longitudinally disposed open ended fire tubes 
S, any number of which may be employed as 
desired. A reciprocatory supporting frame 
9 is associated with the boiler, being mount 
ed on rollers 10 or other devices, and has up 

50 right ends 11, which are located at the oppo 
site ends of and spaced from the boiler 5. 
This frame is reciprocated by any suitable 
means, for instance in the present embodi 
ment, a crank wheel 12 is disclosed, to which 

55 is connected a pitman 13 pivoted as shown 

40 

I at 14 to one end of the frame. On one end 
of the frame are mounted sets of upper and 
lower tracks or guide ways 15 on which are 
slidably mounted carriages 16. These car 
riages support electrode holders 17 which 60 
are alined with the adjacent ends of the 
tubes 8, and are adapted to enter the same. 
Other electrode holders 18 are fastened, as 
shown at 19 to the opposite end of the 
frame, and are alined with the opposite ends 65 
of the tubes, being adapted to enter the 
same. All of said electrodes are tubular in 
form, and have at their outer ends lateral 
ports 20 for the admission of air as herein 
after explained. Their inner ends are lon- 70 
gitudinally slitted to provide spring holding 
fingers 21, and just in rear of said fingers, 
rivets 22 are placed, which extend across the 
bores of the holders and constitute stops. 
Electrodes 23 of any suitable material are employed that are fitted within the fingers 
21, and are stopped by the rivets 22. These 
electrodes are also tubular in form, their 
bores communicating with the interiors of 
the holders 17 and 18, and their inner coact 
ing ends being open. 

Slidably mounted on each of the sets of 
the tracks or guides 15 are electro-magnets 24, 
the carriages 16 constituting armatures for 
said magnets and normally being held in 
spaced relation thereto by coiled springs 25. 
Connected to these electro-magnets by chains 
26 are weights 27 that pass over pulley's 28 to 
which pulleys are fastened brake wheels 29. 
The weights 27 thus serve to draw the mag 
nets 24 toward the carriages 16, and the pil 
leys and wheels 29 are mounted on Suitable 
supporting brackets 30. Secured to the end 
11 of the frame, which supports the tracks or 
guides 15 are other electro-magnets 31 on 95 
which are mounted brackets 32 carrying piv 
oted armatures 33 that coöperate with the 
magnets. These armatures have link con 
nections 34 with levers 35 fulcrumed as shown 
at 36 on the brackets 30, the upper ends of the 100 
levers operating against the wheels 29 and 
constituting brakes. An electric circuit 37, 
which includes any suitable source of Sufi 
cient electrical energy, shown diagrammatic 
ally and designated 38, also includes the elec. 105 
tro-magnets 24, the electrode holders and 
electrodes and the electro-magnets 31, the 
wire being of course suitably insulated from 
the frame. 
The operation of the structure is substan- 110 
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tially as follows. If the current is cut off 
from the apparatus, the weights 27 drawing 
against the electro-magnets 24 will bling the 
inner ends of the electrodes 23 into engage 
ment. If now a current of electricity is 
passed through the circuit, the magnets 31 
will be energized. a 
tures 33 will be attracted, the levers 35 will 
thus be swung, and the wheels 29 will be 
clamped against rotation. The electro-imag 
nets 24 will also be energized, this drawing 
the carriages 16 toward the same and causing 
the electrodes 23 to separate. Consequently 
electric arcs will be formed between the dif 
ferent sets of electrodes and within the fire 
tubes 8 of the boiler. As the fraine is re 
ciprocated, these arcs will this be caused to 
move longitudinally within the tribes, dis 
tributing the heat more completely through 
the same and also avoiding the dangel of 
burning out the tubes. In addition to this, 
inasmuch as the electrode holde's and elec 
trodes are hollow, the intense heat at the in 
ner ends of the latter, will cause currents of 
air to pass inwardly through the ports 20, and 
from the ends of the electiodes, and this air 
passing outwardly, will carry the heat along 
the tubes, and thus further distribute said 
heat. As the electrodes continue to sepa 
rate, due to their wearing away, the current 
will of course be weakened, thus weakening 
the force of the electro-magnets 31, and coin 
sequently of the brake level's 35 upon the 
brake wheels 29. When therefore this force 
falls below a certain amount, the weights 27 
will overcome the braking action, calising the 
magnets 24 to move toward the carriages 16. 
These carriages therefore will move inwardly, 
causing the electrodes to be brought closer 
together. It will therefore be noted that the 
mechanism is entirely atomatic in its char 
acter and requires no attention except the 
renewal of the electrodes. 
From the foregoing, it is thought that the 

construction, operation and many advan 
tages of the herein described invention will 
be apparent to those skilled in the art, with 
out further description, and it will be under 
stood that various changes in the size, shape, 
proportion, and minor details of construction, 
may be resorted to without departing from 
the spirit or sacrificing any of the advantages 
of the invention. 

Having thus fully described iny invention, 
what I claim as new, and desire to secure by 
Letters Patent, is:- 

1. In an electric heating mechanism of th 
character set forth, a member to be heated 
and hollow electrodes associated with said : 
member to heat, the same, said electrodes 
having co-acting Open ends and being pro 
vided with means for admitting a heat-dis 
tributing medium into said electrodes 

2. In electric heating mechanism of the 
character set forth, the combination with 

Consequently their ailma 
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relatively movable hollow electrode holders 
having ports that communicate with their in 
teriors, of hollow coacting electrodes carried 
by the holders and having bores that commu 
nicate with the interiors of the holders and 
have their adjacent ends open. 

3. In electric heating mechanism of the 
character set forth, the combination with a 
heater having a tube therethrough, of elec 
tode holders located at opposite ends of the 
heater and alined with the tube, said holders 
being hollow and having ports that commu 
nicate with theil' interiors, and lollow elec 
trodes carried by the holders and having 
bores that communicate with the interiors of 
the holders and have their adjacent ends 
Open. 

4. In electric heating mechanism of the 
character set forth, the combination with a 
heater having a tube therethrough, of elec 
trode holder's located at Opposite ends of the 
heater and alined with the tube, and elec 
trodes carried by the holdei's and having 
their coacting ends located within the tube. 

5. In electric beating rechanism of the 
character set fort, the coimbination with a 
member to be heated, of means associated 
with the member for creating an electric arc, 
and means for calising said al'C to move with 
respect to the member. 

6. In electric heating mechanism of the 
character set forth, the combination with a 
boiler having a tube, of means for creating an 
electric arc in the tube, and means for moving 
said arc longitudinally within the tube. 

7. In electic heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support 
associated there with, and means for forming 
an electric arc for heating the member, said 
means being mounted on the support. 

8. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support 
extending beyond opposite ends of said men 
be', and coacting electrodes mounted on the 
opposite portions of the Supports and con 
stituting means for creating an arc that heats 
said member and travels along the same on 
the movement of the support. 

9. In electric heating mechanism of the 
character set forth, the combination with a 
boiler having a fire tube, of a movable sup 
port extending beyond opposite ends of the 
iboiler, electrodes mounted on the support 
and having coacting ends located within the 
boiler, said electrodes moving with the sup 
port to move an arc created there with longi 
tudinally within the tube. 

10. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support, 
associated therewith, means for forming an 
electric arc for heating the member, said 
means being mounted on the support, and 
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means for moving the support and thereby 
the arc-forming means. 

11. In electric heating mechanism of the 
character set forth, the combination with a 
boiler having a fire tube extending there 
through, of a reciprocatory frame extending 
beyond opposite ends of the boiler, alined 
coacting electrodes mounted on the frame 
and projecting into the tube from opposite 
ends, and means for reciprocating the frame. 

12. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support, 
relatively movable arc - forming devices 
mounted on the support, and means for ef 
fecting the relative movement of the devices 
to create an arc when a current of electricity 
is passed through said devices. 

13. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support, 
relatively movable coacting electrodes 
mounted on the support, and means for au 
tomatically separating the electrodes when 
a current of electricity is passed through the 
Sale. 

14. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a reciprocatory 
frame, coacting electrode holders mounted 
on the frame, one of said electrode holders 
being movable on the frame, an electro-mag 
net for effecting the movement of said hold 
ers, and a circuit that includes the holders 
and magnet. 

15. In electric heating mechanism of the 
character set forth, the combination with a 
boiler having a longitudinal fire tube, of a 
frame extending beyond opposite ends of the 
boiler, tracks or guides mounted on one end 
of the frame, an electrode holder mounted on 
one end of the frame in line with the tube, 
another electrode holder slidably mounted 
on the tracks or guides and disposed in line 
with the tube, an electro-magnet associated 
with the sliding electrode, and a circuit that 
includes the electrode holder and the magnet. 

16. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support, 
relatively movable arc - forming devices 
mounted on the support, means adjustable 
on the SE for causing the relative move 
ment of the arc-forming devices, and auto 
matic mechanism for adjusting said means. 

17. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support, 
relatively movable arc - forming devices 

mounted on the support, means movable to 
ward and from the devices for relatively 
moving the same, a device for urging said 
means toward said devices, and mechanism 
for controlling the movement of said means 
by said urging device. 

18. In electric heating mechanism of the 
character set forth, the combination with a 
member to be heated, of a movable support, 
relatively movable arc - forming devices 
mounted on the support, means movable 
toward and from the devices for relatively 
moving the same, a device for urging the 
means toward said devices, a brake for gov 
erning the movement of said device, and au 
tomatic means controlling the operation of 
the brake. 

19. In electric heating mechanism of the 
character set forth, the combination with a 
boiler having a fire tube, of relatively mov 
able arc-forming devices extending into the 
tube, a magnet for effecting the relative 
movement of the devices, said magnet being 
movable toward and from the devices, a 
weight for moving the magnet toward the 
devices, a brake controlling the movement of 
the magnet, an electro-magnet connected to 
the brake, and a circuit including the mag 
nets and the arc-forming devices. 

20. In electric heating mechanism of the 
character set forth, the combination with a 
boiler having a fire tube, of a reciprocatory. 
frame associated with the boiler and extend 
ing on opposite sides of the same, a station 
ary electrode holder mounted on the frame 
and alined with one end of the tube, tracks 
or guides on the opposite end of the frame, 
another electrode RE slidably mounted 
on the tracks or guides and alined with the 
other end of the tube, an electro-magnet slid 
ably mounted on the tracks or guides and 
coöperating with the slidable holder, means 
connected to the electro-magnet for effecting 
its sliding movement, a brake wheel operated 
by said means, another electro-magnet, an 
armature coöperating with the second elec 
tro-magnet, a brake connected to the arma 
ture and operating on the brake wheel, a cir 
cuit that includes the electro-magnets and 
the electrode holders, and means for effecting 
the reciprocation of the frame. 

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

WILLIAM W. WONNER 
Witnesses: 

WILLIAM. A. MILLER, 
NACWILL WONNER. 
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