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MEANS FOR PREVENTING FLASHING BETWEEN ELECTRIC CONDUCTORS,

SPECIFICATION forming part of Letters Patent No. 265,936, dated October 10, 1882,
Applieation fled February 16, 1882, (No model.)

To all whom it may concern :

Be it known that I, EL1HU THOMSON, of the
city of New Britain, county of Hartford, and
State of Connecticut, have invented certain
new and useful Improvements in Means for
Preventing ITlashing between Iileetric Con-
ductors, of which the following is a specifica-
tion.

I will proceed to deseribe my invention as
to commutators of dynamo-electric machines,
as that is the case where I find it most desira-
ble to be applied.

My invention in such application has for its
object the prevention of what is technically
known as “flashing,” which occurs from a false
adjustment of the brushes on a commutator.
Its purpose is to prevent the current of the
machine from “arcing” over the spaces be-
tween the commutator plates or segments and
momentarily destroying theirinsulating power.
This is termed ¢flashing” because the dis-
charge is accompanied by a bright flash of
flame,apparently encireling orpartly encireling
the commutator. It will readily be understood
that where two consecutive segments of a comn-
mutator are separated by a slot containing air,
and said two segments possess a great differ-
ence of electric potential, any aection whieh
permits a conducting material to fill said slot
will eause short-cireuniting and flashing over
the slot. Myinvention prevents the occurrence
of such an action by providing a constantly-
renewed insulation in said slot, and thereby
effectually removing and disturbing any heated
stream of vapor (momentary or otherwise)
that would both cause damage to the materials
of the commutator and have a bad etfeet on
the current generated.

It is a well-known fact that commutators
used on high-tension dynamo-electric machines
are very sensitive to excess of oil or lubricant,
although it is desirable to be able to freely oil
them, and thus prevent wear. A commutator
can be flooded with lubricant without causing
trouble, and there is searcely any wear upoen
it, with the application of a stream or jet of
insulating-fluid acting mechanically after the
manner hereinafter described. To this end I
cause a stream of insulating-fluid to flow
through the slot, either constantly or at proper
intervals, with such violence or force as to act

mechanically, as it were, in preventing the es-
tablishment of a conducting-path for the elec-
tric current by forcing aside or displacing the
line of particles through which the current
may be about to form a path for itself, or to
mechanically displace any electric current or
stream that may have formed for itself’ a con-
ducting-path through or over the non-conduct-
ing flnid. T may illustrate the prineiple upon
which my invention is founded by an example.
Supposing a circuit of twenty arc lights in se-
ries being operated from a suitable source of
electricity, the tendency to the maintenance
of said circuit is very great, so that if broken
at any point a long arc or flame follows the
separating portions of the econductor; but a
powerful blast of air or other insulating-fluid
striking one of the ares of the circuit will im-
mediately break the circuit. This break will
much more readily be effected when the energy
acting to eause discharge is comparatively fee-
ble, as is the case with that tending to bridge
the slots of a commutator. The reasons for
this will be readily understood by those versed
in the art.

Briefly, then, my invention consists in fore-
ing through the slots between the segments of
a commutator a blast of air or insulating-fluid,
which acts, as it were, mechanically to prevent
the establishment of an electric current, or to
displace any electric eurrent or conducting-
line of particles for said eurrent that may mo-
mentarily form. In those cases, therefore,
where an insulating-fluid separates the con-
ductors to be insulated my invention may be
said to cousist in superadding to the natural
insulating qualities of said fluid a positive or
artificial insulating effect, dne to the mechan-
ical action of said flnid when put in rapid
motion.

I do not here limit myself to any form of
commutator, but intend the same to include
all manner of devices for transfer of electric
current and open-circuiting devices. In gen-
eral I apply my invention to effect and main-
tain an insulation between any two condact-
ors separated by an interval. 1t will be ap-
parent, however, from what has been said as
to the mechanical action of the-current of air,
that my invention is not confined to those
cases in which the interval between the con-

55

6o

65

70

75

8o

83

go

95

I0D



10

I3

20

25

30

35

2 ' 2€5,93%

ductors is filled with a flaid insulator, but that
it may be applied to commutators, or other de-
vices in which the insulation is normally main-
tained by the intervention of a solid insulat-
ing material, the air about the surface of the
commutator, or at those points where there is
a tendency to the formation of a eurrent or
spark through the air, being put in motion so
as to act mechanically in preserving the elec-
trie individuality or insulated condition of the
parts. Neither do I limit myself to any par-
ticular device for pumping or supplying the
stream of air used in my invention. I may
employ an air-pump, a bellows, or fan-blast, or
cause the passage of air or other fluid through
the insulating-slot by establishing differences
of pressure in any well-known manner., The
motion of the parts of the commutator may it-
self be made to furnish the desired stream. In
all cases, however, the force or rapidity of the
stream is to be sufficient to give to it the posi-
tive mechanical action before explained.
Figure 1 shows my invention applied to a
three - segment commutator; Fig. 2, a view
taken of a portion of Fig. 1, at right angles to
it, and shows the face of & commutator-seg-
ment, K. Tig. 3 shows a modification, in
which a stream of fluid is shown issuing from
the slots of a commutator; Fig. 4, a front view
of a portion of Fig. 3, showing the issuing
streams through the commutator-slots and
jets for directing the same. Fig. 5is a view
showing a modification adapted to the use of
liquid insulating substances, consisting of a
casing toinclosed commutator. Tig.Gisaview
of same parts as in Fig. 5, but seen from side

-of shaft X, instead of its end.
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For carrying my invention into practice I
employ, in addition to the break-piece or com-
mutator and brushes, a snitable deviee for ef-
fecting a flow of fluid through or across the
spaces to be kept in an insulating condition.

In Fig. 1, K K? K?are the three separate
insulated segments of a commutator-ring sur-
rounding and revolving with the shaft X, as
usual in the art. They are of ecourse in elee-
tric connection with armature-coils of a mag-
neto-electrie machine or other sources of elee-
tric current. Brushes B B’ are applied as
usual. I further apply a pipe or conduit, P P,
feeding jets J J from a supply-tube, T,. for
throwing upon the face of the revolving com-
mutator, immediately in front of the tips of
the brushes, as shown, a strong stream of air,
which enters the slots between the segments
at the moment said slots pass the tips of said
brushes B B’. This moment coincides with
the time of production (if there be any) of
spark connecting the segments across the slot.
The blast of air, however, so breaks up and
disturbs or displaces the spark as to prevent
its being the means of effecting connection be-
tween the segments. This action it effects by
its cooling influence and by its mechanical ef-
fect ecombined.

In Fig. 2 the jet J is seen in front discharg-
ing its stream into the passing slot. Instead

of forcing the stream from without inward and
having it enter the slots only at intervals, as
above, it may pass outward and be continuous
through the slots. This is shown in Figs. 3
and 4, where X is arevolving shaft of an elec-
tric generator, and K’ K? K3 the segments of
the commntator, supported upon the usual in-
sulation, I I A chamber or tube, D, revolv-
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ing with the shatt, has an inlet-opening which -

fits within the end of an air-supply tube, P T.
Around this chamber jets J J J, Fig. 4, are
situated in line with the slots of the commu-
tator.

In Fig. 4 B B/ and C ¢/ bear upon the com-
mutator-segments. The jetsJ JJ revolve and
maintain their relation to the slots, and at the
same time continuously discharge currents of
air outward through said slots, The effect is,
as before described, in improving the insula-
tion of said slots.

In Fig. 5 isamodified arrangement, in which
non-conducting oil or similar liquid is forced
through the slots of the commutator, and so
improves the insulation. It consists of a cas-
ing, R, surrounding the commutator K’ K2 K3,
not rotating' with it, Anopenspace into which
oil may be placed is thus provided. A space
also exists anterior to the segments K’ K2 K3,
and between them and the shaft. Blocks of
conducter B BY, held in consact with the com-

‘mutator by suitable springs, S 8, carry the

current to the posts M N, insulated from one
another.

The closed box or casing R is shown in Fig.
6 in section parallel to the shaft X. A suita-
ble joint or packing exists at Q to prevent es-
cape of oil from the case. The casing does
not revolve with the shaft, The oil enfers at
the center of the commutator, and is thrown
outward through the slots by centrifagal ac-
tion during rotation, its course being indicated
by arrows in the figure. The stream of liquid
insulator effects the same object as the air in
the preceding descriptions.

I am aware that the use of an insulating-
fluid, broadly,is not new; but I am not aware
that my special application, herein described,
of a jet or current of an insulating-fluid in sueh
& way that it shall act mechanically, in the
manner seb forth, to prevent the formation of
a eross-conneetion, or to displace or remove
such cross-connection if formed, has ever be-
fore been proposed or used.

I make no specificelaim herein to the device
shown in Tigs. 5 and 6, but reserve the same
for the subject of another application.

Various modifications of the devices herein
shown may be employed without essentially
changing the nature of my invention ; and,
therefore,

What I claim broadly is—

1. The herein -deseribed method of improv-
ing and maintaining the insulation of two elec-
tric conducting plates or surfaces, consisting
in forcing between them or across the inter-
vening space by which they are separated a
Jjet or stream of an insulating-finid of sufficient
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strength to act mechanically,in the manuer
set forth, to prevent the formation of any con-
ducting-line of particles or to displace or dis-
sipate any electric current or stream that may
have established a path for itself.

2. The combination, with two conducting
bodies or surfaces in different states of elec-
tric excitement, of snitable means for forcing
into, across, or through the space by which
they are separated a jet or stream of an insu-
lating-fluid havingasufficientforce or strength
to act mechanieally, in the manner described,
in aiding or maintaining the insalation of such
sarfaces. “

3. The combination, substantially as de-
seribed, with a moving commutator or cireuit-
changing device, the parts of which are sepa-
rated by free air-spaces, of a jet or stream of
insulating-fluid sent through the insulating or
separating spaces with a sufficient force to act
mechanically, in the manner described, tomain-
tain or restore the insulation of the parts.

4. The combination, with a eylindrical com-
mutator the plates of which are separated by
free air-spaces, of air ducts or pipes applied, in
the manner deseribed, so as to direct a jet or
current of an insulating-fluid radially between
the plates, said jet or current being of a suffi-
cient force or strength to act mechanically, in
the manner described, so as to re-enforce the
patural insnlating quality of the flnid.

5, The combination, with the commutator of
a dynamo-electric machine constraected in the
manner deseribed, of a series of plates or seg-
ments separated from one another by free
spaces, means, substantially as deseribed, for
directing a current of insulating-flaid into,
through, or across the free spaces at the point
in the revolution of the commutator immedi-
ately after a segment or plate leaves a com-
mutator-brush.

6. Thecombination, withacommutator hav-
ing a collecting-brush applied thereto, of an
attachment, P, and jets J, directed upon the
commutator at points immediately suceceed-
ing that at which the collecting-brush and a
commutator segment or plate are disconnected
from one another.

7. The combination, with a revolving com-
mutator, of jets J, applied to the interior there-
of and directed into the spaces between the
successive commutator plates or segments.

8. Thecombination, with the revolving com-
mutator, of the jets J, attached to the interior
of said commutator and revolving therewith,
and the stationary supply-pipe, substantially
as and for the purpose described.

ELIOHU THOMSON.
Witnesses:
W. B. THOMSON,
B, WILBUR RICE.
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