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SPECIFICATION forming part of Letters Patent No, 730,286, dated June 9, 1903.
Applina—tion filed November 3, 1902.;_-- Sertal No. 129 ;966. (No mnﬂe’i.)

To all whom it may concern: . | .
Beit known thatwe, LEO DAFT, of The Lab-
oratory, Meadow House, The Mall, Kaling, In
the county of Middlesex, and ALFRED WIL-

5 LIAMS, of No. 10 Princess road, Wimbledon,
in the county of Surrey, England, have In-
vented a certain new and useful Improved
Repeating-Break for Electric Circuits; and
we do hereby declare the following to be a full,
1o clear, and exact description of the invention,
such as will enable others skilled in the art to
whichit appertains to make and use the same.

This invention . relates to a mechanism
whereby an electric contact between the sur-

15 faces of two electrodes may be made and:
broken and which possesses the characteris-
tics that, first, the frequency can within wide:
limits beregulated to any desired degree; see-:
ond, the fraction of the period during which

20 contact occurs before break can be regulated:
to satisfy any desired degree of saturation;
third, the rapidity of the severance of the sur-

face at the desired moment is a maximum;

fourth, the electrodes are so constructed that

25 new surfaces held in reserve can be pre-
sented for contact when the surface in use has
become unduly worn, and, fifth, the two sur-
faces when in contact are caused to move rela-
tively to one another. This has the effect ot

30 displacing air or other fluid or foreign matter
from between the surfaces and allows them to
come into more intimate contact and has the
further advantage that the points of the two
surfaces which mutually part company when

s¢ the break occurs are changed in each succes-
sive break, the result being that the condition
of the surfaces is rendered more permanent

~on account of the distribution of the unavold-
able wear and tear, due tosparking, uniformly

40 over the whole area of contact.

The shape of the surfaces of contact and the
kind of relative motion to which they are sub-

jected when  in contact may be varied, as
shown in the accompanying drawings, In

48 which |
Figures 1, 2, and 3 show the construction
when the two surfaces of contact are two par-
allel concentrie circular plane areas, of which
one is caused to turn in its plane about its

—

| faces being caused to revolve.

l P
J

18

the other not rotating. Tig. 1 is a front ele-
vation, Fig. 2 is a side elevation, partially
in section, and Fig.- 3 is a-plan, of a portion

of the mechanism. Figs. 4 and 5 show a modi--

fication of the setting of the two circular
plane surfaces of the electrodes, which are in
this case eccentric to one another, both sur-
IFigs. 6 and 7
show a variation in which one of the surfaces
consists of the rim of a circular disk which
is cansed to rotate on its axis and the other
surface is coneave of the sameshape as a por-

tion of the rim of the disk. . In this case the

fork ‘which carries the revolving disk 1s part
of a pivoted lever, which is caused to make
angular reciprocations. Iigs. 8 and 9 show

9 modification in which the fork which car-

ries the revolving disk is mounted so as to

make linear reciprocations and the upper
electrode is adapted to have its contact-sur-

face changed at intervals when the surface in
use has become unduly worn. Fig. 10 1s a
diagram showing the circuit of the motor and
rheostat.

Referring to Itigs. 1, 2, and 3, an electro-
motor is shown, of which ¢ and b are the two
pole-pieces of the field-magnet, between which
o drum-wound armature ¢ is caused to re-
volve. On the end of the revolving spindle

is secured a disk d, having a dovetailed slot-

way, in which aslide eis fitted. Intoatapped
hole in the slide a serew fis inserted. DBy
serewing the point of f against the bottom of
the slotway the slide can be secured In any
osition with the radial distance ot the serew
from the axis of the spindle any desired
The shank of the serew is made 10

amount.

of a rod h, which is mounted so as to be able
to reciprocate vertically in the guides ? and J.
By such means a vertical reciprocating move-
ment for the rod h is derived, the length of
the stroke of which is capable of adjustment.
The lower end of the rod is provided with a
flat-ended platinum surface k, and thistorms
one electrode of the contact-breaker. Ibe-
neath the rod & is another rod [, which also
provided with a flat-ended .
face m, and this forms the second electrode.

go center through a small angle in each contact, | The current is led to the rod 4 from the bind-

platinum sur-
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00

05

100




1ng-post 2, thence to the post o and the spring-
contact p, and from the rod [ through its
guiding-surface and frame g to the post 7,
and from thence tothe posts. Therod/, with
1ts platinum surface, 18 mounted so as to be
capable of a vertical reciprocation and also of
rotation about its axis. In its reciprocation

1t slides vertically in the sleeve ¢, having a
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feather - key 1 to prevent it from turning
relatively to the sleeve. The sleeveis capa-
bie of rotation in the frame ¢ and is required
to turn through a small angle on each recip-
rocation of the rod by means of a ratchet-
wheel «, which forms a part of it, and a
spring-pawlew. The rod ! and platinum con-
tact m are tended to be forced upward by the
front end of a lever x, pivoted in the frame
at iy, the rear end of the lever being forced
downward by a compressed helical spring
£, which can be adjusted by means of a nut
1. To the rod [ is secured a disk 2. By
the abutment of this disk against the lower
end of a screw 3 a limit is imposed to the ex-
tent of the upward movement of the rod [ and
its platinum contact-surface m. On the
downward movement of /i the two surfaces
come together and remain in contact during
the remainder of the downward stroke and
also daring the corresponding portion of the
upward stroke. The passage of electricity
is thus freely permitted for a fraction of the
period of reciprocation, which can be readily
modified by adjusting the position of the
screw o. When the disk 2 in its upward
movement strikes against the screw 3, it is
abruptly arrested.
upward movement breaks contact between
the surfaces £ and m. On the next down-
ward movement an arm 4, which is affixed
tothe lever x and joined by a .connecting-rod
5 to a slide 0, which carries the pawlw, causes

the ratchet-wheel to be angularly advanced |

to the extent of one or more teeth, the num-
ber depending on the position of the adjust-
ing-serew 5, which controls the amount of
movement permitted to the rod /-and lever .
In this way new points of the surface m be-
come presented to the old points of the sur-
face k, and the unavoidable wear and tear due
to sparking 1s caused to be uniformly distrib-
uted over the surfaces, with the advantage
that a very persistent condition of break can
be maintained for hours and days on end,
cven when a considerable amount of electrie
cnergy 1s being transmitted. The pawl 7 pre-
vents a back movement of the ratchet-wheel,

1’0o ald in the preservation of the surfaces,
they are immersed in a bath of non-conduct-
ing fluid, such as aleohol, petroletim, or other
hydrocarbon contained in a beaker 8. The

fluid serves to quench the spark, and it also

collects the platinum dust and enables it to
be recovered.

For the purpose of regulating the speed of
the motor and the period of the break a rheo-
stat 9 1s fitted.

One convenient form of construction isl

Therod /i continuing its

730,236
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the axis of /.

| shown in the figures and consists of a naked

wire helically wound on a rod of vuleanite,
which isafterward softened by heat and bent
mto an arc of a circle. An arm 10 with a fin-
ger 13 mounted so that it can be placed in con-
tact with any desired turn of the helix, and
thus cut out of themotor-circuit more or less
of the resistance. DBy an arm 11 outside the
case, with a pointer on it and a graduated
sector 12, the motor may be set to run at any
speed desired. | -
The speed of revolution can be readily de-

termined 1f one point on the periphery of the

disk has a distinguishing mark by timing the
period of a revolution of the disk and know-
ing the number of the teeth in the ratchet-

wheel and the number of teeth moved per

revolution of the motor.

The normal condition of things is such that
if there were no ratchet-and-pawl device the
absence of absolute perfection of symmetry
of action will cause a promiscuous slow rota-

tion or oscillation to take place and permit

the two butting surfaces to present fresh
points of contact to one another at each suec-
cessive reciprocation. Thus the ratehet-and-
pawl device 1s not necessarily essential to the
good working of the mmstrument, but it is de-
sirable in order to secure certainty of action.

In Kigs. 4 and 5 the platinum electrodes k
and m are shown of larger diameter than in
Ifigs. 1, 2, and 3. Moreover, they are situated
eccentrically with respect to one another, so
that they come in contact only over a portion
of the surface of each at one time. Thelower
electrode m is constructed as previously de-
scribed and is required to undergo a small
amount of rotation in each downward stroke
by means of the ratchet-and-pawl mechan-
1sm previously described.  The upper plati-
num electrode £ is provided with a grooved
spill 13, which fits into a socket formed in
the lower end of the reciprocating rod /£, and
while being retained in place by the points
of two screws 14 14 is also free to rotate about
When the two surfaces are
pressed together and the lower eleetrode is
required to rotate by the ratchet mechanism,

i the upper will be turned also by the frietion

between the two surfaces. A slight grinding
motion will result, which will be very effective
in removing interposed films and non-con-
ducting matter and which will cause also the
presentation of new points of contact with
each break and thus maintain considerable
permanency of condition in the surfaces of
the electrodes. -

In Figs. 6 and 7 a modification of the lower
portion of the apparatus is shown, in which
the lower electrode is a circular disk 15, which
1s mounted in the fork of a vibrating lever 16,
so as to be able to rotate about a horizontal
The convex surface of the rim of the

disk 1s one of the surfaces of contact, and to
fit that surface the lower end of the upper
platinum contact is correspondingly formed
with a concave surface of equal radius.

The
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lower contact-surface is composed of a ring of
platinum, shrunk cn or otherwise secured 1o
a permanent center, which carries a ratchet-
wheel17. Onthe downstroke the spring-pawl
18, carried on the fixed arm 19, forees the
ratchet-wheel and electrode 15 to turn through
a stall angle, and thus rub against the sur-
face of the upper electrode and present anew
surface of contact.
ried on the vibrating arm, serves to prevent
a0 back movement of the ratchet. The vi-
brating lever is prolonged to 21 to provide an
abutment for the point of the arresting-screw
3, as described 1n connection with Figs. 1, 2,
and 3. '

In Figs. 8§ and 9 are shown a modification
of the construction of some of the parts, but
by which the same kind ot relative motion of
the electrodes is provided, as in Iigs. 6 and
- In this case the lower disk electrode 1518
mounted in a fork, which undergoes linear
instead of angular reciprocation, and 1t 18
caused to be circumferentially advanced by
the pawl 22 on the upstroke as well as by the
pawl 23 on the downstroke. The upper elec-
irode 94 is also a wheel mounted in a fork
formed on the lower end of the rod /. This
wheel has indentations, each of which is made
tofit the periphery of the disk15. By slacken-
ing the screw 25 the wheel 24 can be turned
through an angle and a fresh indentation-sur-
face presented tothe rotating electrode when
the former one has become unduly worn. By

tightening the screw the wheel 24 can be se-
curely fixed in the new position. "The elon-

cated collar 26 serves as the abutment for the
arresting-serew 3, the screw 27 enables the
pressure of the spring 28 to be adjusted, and
the feather-key 29 prevents the fork of the
electrode 21 from turning. '

In Fig. 10 is a diagram showing the elec-
tric cireuit through the motor and rheostart,
which isnot easy to represent clearly in Figs.
1 and 2. An electric current from any con-
venient source is led by a wire fastened to
the binding-post 30, which is connected 10 the
binding-screw 31. After traversing the coil
32, which energizes the field-magnet whose
poles are ¢ and b, the current arrives at the

commutator by the brush 33 and leaves by -
the brush 84, which is connected to the bind-

The spring-pawl 20, car- |

|

|

|

[ ing-screw 35. One end of the rheostat-coil 9
to 35, and the rheostat-arm 10

b
is connected

is joined to the binding-post 36, from which
o wire conducts the electricity back to the
source, and so completes the circuit. By
shifting the position of the arm. 10 as much

55

of the resistance-wire can be introduced into

the circuit as desired and the speed of the
motor regulated accordingly. |
We claim—

ﬁo‘

1. An electric-circuit breaker consisting of

a combination of an electrode, which 1s in

connection with a source of electricity and
| which is adapted to be reciprocated, a second

electrode which is adapted to make contact
with the first and accompany it through &
portion of its excursion and which is adapted

also to receive a motion relatively to the first

electrode, such second electrode being also

| in electric connection with the same source

of electricity as the first, and an arrester
which is adapted to stop the movement of the
seconc electrode and break its contact with
the first. | |

2 An electric-cireuit breaker consisting of
o combination of a rod, adapted to be reeip-
rocated, connected with a source of electric-
ity, a motor adapted to be rotated at
ulated speed, a mechanism, connecting the
above two elements of the combination,
adapted to vary the amplitude of the recip-
rocation, a wheel carried at the end of the
rod adapted to be revolved, a circular disk
mounted so as to revolve and also accompany
the above-mentioned wheel in a part of 1ts
reciprocation, such disk also being connected
with the above-mentioned source of electric-
ity, a ratchet and pawl adapted to rotate the
last-named circular disk on 1ts reciprocation,

an arresting-serew adapted to be ad] usted 1n

position and terminate the motion of the last-
named disk and a bath of insulating fluid in
which the contact-surfaces are immersed.
In testimony that we claim the foregoing
as our invention we have signed our names
in the presence of two subscribing witnesses.
LEO DAKT. -
ALFRED WILLIAMS.
Witnesses: | o
T. A. IHIEARSON.
WALTER J. SKERTEN. -
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