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UNITED STATES PATENT OFFICE.

- JOHN OTTO HEINZE, JR., OF LOWELL, MASSACHUSETTS!

SPARK-GAP.

SPECIFICATION forming part of Letters Patent No. 740,428, dated October 6, 1903.
Application £led Mﬁy 20, 19[i3_. Sertal No, 167,998, (No model.)

To all whom it may concer: o

Beit known that I, JouEN OTTO HEINZE, JT.,
a citizen of the United States, residing at
Lowell, in the county of Middlesex and State

of Massachusetts, have invented certain new

and useful Improvements in Spark-Gaps, of
which the following is a specification.

The principal object of my invention is to
provide a spark-gap so designed that spark-
ing between its spark-surfaces will be be-
tween different points of said respective sur-

i movement of the sparking then 1

that the atmospheric conditions between the
spark-surfaces would not cause the desired

spark -gap one or both of whose parallel

spark-surfaces may be moved either by hand
or power in order to present different por-

' tions of the sparking surfaces to each other

faces instead of the same points, which after

ules or points that thus shorten the sparking
distance between said surfaces and facilitate
the electrical discharge between sald sur-

continuons sparking soon form metal glob-

faces by lowering the resistance or potential

necessary to produce a spark, and therefore
enabling the condenser, which is to discharge

its energy across this spark-gap, to discharge

| | spark-gap. . |
The electrode a is supported upon an insu-
| lated base by posts @'; electrically connected

at a.lower capacity.

While experimenting with vertical paral- |

- lel spark-surfaces I have found that sparking
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nsnally takes place at the upper edges of the .

spark - surfaces, said sparking beginning

“either there or at some other portions of said

surfaces and then rapidly moving to said
edges, where it remains and soon forms the
objectionable metal globules or corrosions
above described. Itisa well-known factthat
as a conductor for electricity warm air is bet-
ter than cool air. Sparking between the sur-
faces heats the intervening air, which at
once begins to rise, and as if rises the spark-

ing rapidly rises with it and all the while

adds more and more heat to the upwardly-
moving column of warm air.

ing means whereby the tendency of warm air
to' move upward is so controlled or retarded
in its upward movement that the sparking is

not confined to the npper edges of the spark-

surfaces; but by having the parallel spark-
surfaces extending upwardly, but not verti-
cal, and their outer portions rounded rear-
wardly in the usual manner the atmospheric
conditions between the surfaces are such
that -the sparking wanders from place to
place first in one direction and then another

without stoppinglong enoughhereorthere to.

_ Now 1 accom-
plish the object of my invention by provid-

and in this way prevent for any length of
time sparking between the same polnts on
said surfaces, and therefore the formation
of said metal globules, points, or eorrosions.

Figure 1 is an elevation showing a spark-
ogap embodying my invention, partly in sec-
section: and Figs. 2 and 3 show modified
forms of my invention. |

In the drawings illustrating the principle.

of myinvention and the best mode now known
to me of applying that principle, A and B are
metal spark-surfaces of electrodes a b of a

with wire @?, and consists of a metal cylin-

der having a cylindrical axial aperture a®,

which opens out and forms in the top portion

| electric currents employed be so powerful

55

provide a

75

of said cylinder a frusto-conical depression

constituting the spark-surface A, whose edge
portions a* at are rearwardly rounded. In
order that the electrode o may contain wa-

80

ter or other eooling liquid, it is made hollow

and provided with a hole ¢°, communicating

with its interior. If desired, some material,

such as lead, being a poor conductor of heat

may be substituted for said cooling liquid.

Fixed to said base and extending up through

the axial aperture a®of electrodeaisa thread-
ed rod b, electrically connected with a wire
b’, designed to engage the interior threads of

a sleeve b% having near its bottom a shoul-

der B3. Loosely mounted upon said sleeve {°
and supported by said shoulder is electrode b,
which, like electrode a, is eylindrical and has
an axial aperture therethrough, into which

fits said sleeve b?, the bottom portion of said

cylindrical electrode b being a frusto-conical
projection that forms the spark-surface b
with rounded edge portions b b and has the
same angularity as the spark-surface A.

A small pulley 5% is fixed to the top of the

form said metal globules, corrosions, or rough- | electrode b, so that the electrode b is rotatable
ness due to oxidation. However, should the | about its axis—that is, when the pulley is
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ously rotated or if not so belted movement

- much or little may be imparted to the elec-

I0

20

30

35

_40

435

50

53

6o

‘will not be confined to any one portion.

trode by moving the pulley by hand.

Fixed to the top of the sleeve b’ is a finger-
piece b° whereby the sleeve may be turned
by hand to adjust the spark -surfaces in
proper relation to each other.

The wires ¢? b’ are connected with a suit-
able source of electrical energy, as a con-
denser . Like electrode a electrode b is

hollow and has a communicating hole 6" for

the introduction and removal of (30011110‘ wa-
ter or material. |

The operation of my spark-gap is, in brlef
as follows: Knowing the amount of energy
required when this spark-gap is used with a
high-frequency coil, the operator adjusts the

electrodes a O so that their spark-surfaces A

B will -be the proper distance apart by turn-
ing the finger-piece &° in the direction that
will canse the electrode b to approach or re-
cede from the electrode a, as the case may be.

The electric current havmﬂ' been turned on

and the sparking having begun, such air as
is required to take the place of the warm

740,428
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“belted as in the drawings it may be continu- | workmwhemlsphencal spark-surface I, while

the other has a concave spark - surface G,

which is parallel to said hemispherical spark-

surface, the axes of the electrodes being at
right angles to each other. If an ordinary

electrical current is to be used, these spark-.

surfaces may be stationary during sparking,
the success of the sparking depénding upon
the movement of the warm air; but should a
powerful current be needed then one or both

| of theelectrodes may be continuously rotated,

air, which tends to move upwardly between ;

,the not vertical spark-surfaces A DB, freely
enters through the axial aperture a® of elec-
The sparking takes place at many

trode a.

different parts of the sparking surfaces and
If
after a time portions of the spark-surfaces
become oxidized, as sooner or later they will,
and the electrical efficiency begins to drop,
then by a partial turn of the pulley b5, as by
hand, new and different portions of said sur-
faces will be brought opposite each other and
their efficiency is thus prolonged for many
days. In short, it will be noticed that when
the electrodes are assembled and adjusted
for use the spark-surfaces are always paral-
lel, but neither vertical nor horizontal, and
that the space between said surfaces is sueh
that the movements of different bodies of
warm air are retarded and modified more or
less by the not vertical surfaces. Should the
current be sufficiently powerful practically
to overcome the advantages resulting from
the retarded and modified movements of the

warm air between the spark-surfaces, then
the electrode b may be constantly rotated by
means of a belt belted to the pulley b° and

operatively connected with some suitable
driving mechanism.,

possible sparking.

In Fig. 2 I have shown in elevation a spark-
gap, two electrodes provided with parallel
but oblique plane spark-surfaces C D, whose
outer edge portions are rounded rearwardly

The method of insulation, adjustment, and

electrical commotions is too plain from the
drawings to require further deseription.

In Fig. 3 I have shown, partly in section,
a spark-gap one of whose electrodes has a

By this method the
‘spark-surfaces have different points of their
surfaces positively brought into pOSIl}lOI] for

as by belts fg. .
'1ng each electrode to rotate at a speed differ-
ing from that of the other the possibility of

| |

In this construction by caus-

the same sparkmfr points coming opposite to
each other is reduced t0 4 minimum. This
figure so clearly discloses the physical and
electrlcal construction and operation of this
spark-gap that further description seems un-

necessary.

"Having described my invention and desir-
ing to claim it in the broadest manner legally

'posmble what I claim is—

1. In a spark-gap, two eleetmdes having
parallel but not vertical, upwardly- extend-
ingspark-surfaces, havmn' thelr edge portions

rearwardly rounded.

2. In a spark-gap, two electrodes having

‘parallel, but not vertical, upwardly-extend-

ing spark-surfaces,having their edge portions

-rearwardly rounded, and means for moving

and adjusting one surface toward or away
from the other surface.

3. In a spark-gap, two electrodes having
parallel, but not vertical, upwardly- extend-
ing spark-surfaces, havmg their edge portions
rearwardly rounded, said eloctrodes being so
mounted that one may be turned relatively
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to the other, to present new portions of said
| sparking sulfaces opposite each other.

4. In a spark-ﬂap, two electrodes having
parallel, but not vertical, upwardly- extend-

ing spark-surfaces,having thelr edge portions.

| rearwardly. rounded, Said‘ electrodes being so

mounted that one may be turned relatively

sparking surfaces, opposite each other; and
means to cool said sparking surfaces.
5. In a spark-gap, two electrodes, one hav-

ing a projecting frusto-conical spark surface,
‘the other, a frusto-conical depressed spark-.

ITO

to the other, to present new portions of said

II5

surface, smd surfaces being in parallelism,

‘and having their edge port10ns rounded rear-

120

wardly; means whereby they may be moved

‘into and out of adjustment, in their axial di-
rection; and means whereby, notwithstand-
ing said adjustment,said electrodes may have

new portions of thew sparking surfaees pre-

{ sented to each other.

threaded sleeve, the second electrode having

125

6. In a spark-gap, two electrodes, one _hav--_
ing a projecting frusto-conical spark-surface,
and being loosely mounted upon a metal

130

for a spark-surface, a frusto-conical depres-
sion; both said surfaces having their edge
portmns rearwardly rounded; a metal thread-
ed rod passing through the axis of said sec-
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ond electrodes, and having mounted thereon,

‘said threaded sleeve, supporting the first elee-

trode, said sleeve and rod being the means

whereby the spark-surfaces are moved 1nto

adjustment. .

7. In a spark -gap, two elect—rodﬁes, cham- |

bered to contain cooling material, one, having
a projecting frusto-conical metal spark-sur-
face,and beingloosely mounted upona thread-
ed metal sleeve, the second electrode having
for a spark-surface, a frusto-conical depres-

sion,both said surfaceshaving their edge por-

tions rearwardly rounded; a threaded metal
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rod paséiﬂg through the axis of said second

electrode, and having niounted thereon said

threaded sleeve supporting the first electrode,

said sleeve and rod being in an electric cir-
cuit and being the means whereby the spark-
surfaces are moved into and out of adjust-
ment. - o | |

- In testimony whereof I affix my signature
in presence of two witnesses. |

| JOHN OTTO HEINZE, JR.
- Witnesses: | | | -_
- S. P. GALLAGHER,

THOMAS H. WALSH. |
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