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o all whom it may concermn:

Be it known that I, EDWARD M. HEWLETT,
a cltizen of the Unifed States, residing at
Schenectady, county of Schenectady, State of
New York, have invented certain new and
usetul Improvements in Circuit-Breakers or
Switches for High Potentials, (Case No. 8§20,)
of which the following is a specification.

My presentinvention has relation to thein-
terruption of high-potential circuits. This
has been attended with great difficulty on ac-
count of the persistent ares which are formed
where such circuits carry current of any con-
siderableamplitude.
ing devices which are operative and useful at
potentla]s such as are commonly employed
are readily spanned by the ares on high-po-
tential circuits and may be easily destroyed
If the devices usually employed are applied
to high-potential circuits, the switches be-
come of such great size in order to get the
necessary extent of motion and lenﬂth of
opening as to become uneommelclal and 1m-
practicable.

To obviate the difficulties attendant u pon
old constructions, I have devised the present
invention. While to some extent this utilizes
principles which are known in the art, it does
so in a different way from any construction
with which I am familiar and has distinctive
features which enable it to perform its fune-
tions with certainty. In carrying out the in-
venbion I provide the contacts at which the
circuit 18 to be broken with a long range of
movement in a tubular space, preferably of
small ¢ross-section, and insure a rapid sepa-
ration of the contacts when the circuit is

at the points of separation increases the re-
sistance of the gap rapidly, and this com-
bined with the rapid separation exfinguishes
the arc. At the same time it is of moderate
cost and is capable of almost indefinite ap-
plication to circuits of any potential.

The construction consists in general of a
bridge the parts of which are i‘nclosed within

~ tubes of insulation, and contacts are provided
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within the tubes, they being stationary.
When the bridge is removed, the arc spring-
1ng from one contact to another heats the air
and expels the bridge with considerable force,

Ordinary circunit-break--

The lengthening of the are formed.

so that the are is ruptured. The movable
contact being free to obey the rapidly-in-
creasing air-pressure rapidly accelerates in
speed, being, in fact, shot along the tube until
the are is ruptured, when its motion is damp-
ened and finally arrested by a dash-pot.

My iuvention comprises a circuit-breaker
in which the are is drawn at the rupturing-
contacts in a closed chamber, which permits
the accumulation of air-pressure due to the
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heat of the are and permits it to control the

expulsion of the movable contact and giveit a
rapidly-accelerating movement un’ml the rup-
ture is established.

There are details of construction which also

are of my invention; but its use and opera-
tion will be pointed out after the description,

in connection with which they will be more

readily understood.

The accompanying d:awmtrs show an em-
bodiment of the invention. Tn these Figure
1 1s a front elevation of the circuit-breaker.
Fig. 2 1s a side elevation, partly in section,
upon the line 2 2 of Fig. 1. Fig. 3 is an en-

larged view, partly in section, with parts

mnltted for elea,rnes&:,of a seemon taken upon
the line 3 3 of Fig. 2. Fig. 4is a plan view
of the device inverted, w1th parts in sectlon
taken from the line 4 4 of Fig. 2.

A is the usual base of non-combusmble in-

- sulating material, such as slate, and B is the

mtelposed septum of refra(,tmy insulating
material. |

C C are the tubes of insulation. At the
head of each of these tubes is a terminal C’,
provided with interior flexible contacts 03
between which an end of the brldﬂ'e B is in-
serted, as shown best in Fig. 2. A nut C?

-
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closes the top of the tube, makmﬂ' a practi- go

cally air-tight chamber. A bolt B/ connects
the terminal C' t0.the lead & on the back of
the board, insulators K E being provided
where reqmred Another view of the same

parts is shown in Fig. 3, where the construe-.

tion of the bridge is more clearly indicated.

It consists, as will be seen in this’ figure, of
the two rods (which of course are of good
condueting material, such as copper) D D',
connected by the metallic piston D%, which
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coacts with the dash-pot M (see Fig. 2) to
| check the motion of the bridge after the cir-
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cuit is ruptured. The dash-pot is preferably | scription, and various other changes might

pneumatic, as this gives the increasing re-

tardation which is desirable in my construc- |

tion. Itis provided with a bottom M’, which
acts as a valve, permitting the ready closure
of the circuit. The bottom or plug M’ has a

‘hole m,in which a stick or other non-conduct-

ing bar may be inserted to close the circuit,
this being readily effected by pressing up the
plug M', earrying with it the piston D*and
forcing the rods D D’ into engagement with
the upper terminals.

In Figs. 2 and 4the tripping device is illus-
trated. This consists of the magnetic frame
H, from which projects a yoke H'. Acorel’,
having a boss 7, reciprocates within the series
coil I, a screw K being provided by which
the calibration is effected. A bell-crank le-
ver L, with a spring ¢ and a pawl* recipro-
cating between stops 2%, engages with a pawl
L', which is fast to the piston D*. A spring
N, coiled around a rod N', operates upon a
pin 7, fixed in the rod. The pawl L', which
is rigid with the piston D? abuts against the

end of the rod N', so that when the latter 1s

pushed up in resetting the circuit-breaker
the pin engages with the collar of the spring
N and forces it up. As already explained,
the spring may be of only sufficient power to
positively overcome the friction upon the
bridge of the terminals C°.

The operation of the device will be readily
apparent, but may be briefly described as
follows: When the current in the coil I ex-
ceeds the determined value for which the de-
vice is set to act by adjusting the screw K,
theplunger I'is drawn up foreibly and strikes
the bell-crank L, withdrawing it from the
pawl L/ and releasing the latter. The spring
N then opens the circuit. Asthearcsprings
from the flexible contacts to the bridge the
air in the closed terminal C’' becomes enor-
mously heated and enlarged in volume, blow-

~ing open the circuit with considerable force,
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which is taken up by the dash-pot M. Of
course all these actions, though here succes-
sively described, are practically instantane-
ous. I have found the device compact and
efficlent in its operation,avoiding almost en-
tirely the difficulties incident to opening high-

- potential circuits.
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It is quite manifest that the same arrange-
ment here described could be utilized as a
switch for manual operation, if desired. In
that case instead of using a current-measur-
ing device the latch ecan be tripped by hand,
and as the parts are then left free to move
the resulting rupture of the circuit will be ef-
fected with certainty. Furthermore, it 1s

manifest that without invention and still |

within the scope of the claims appended
changes may be made in the construction,
whether the switch be adapted to auntomatic
operation or not. A thermal device could be
used in place of the current-measuring coil

& Lol ol o T gl

easily be made. |
What I claim as new, and desire to secure

by Letters Patent of the United States, is—

1. In a switch, the combination of a fixed
contact, a movable contact, a tube inclosing
the latter throughout a long range of move-
ment, said tube having imperforate walls
throughout its length, and means for effect-
ing a rapid separation of contacts.

2. In a switeh, a fixed terminal, a movable
terminal mounted on a long rod, an air-cham-
ber of small volume around the point of con-
tact of the terminals, and an insulating-tube

imperforate throughout its length in whieh

the rod moves through one end of the tube.
3. A switch member composed of a long rod

of substantially the same cross-section for a

considerable portion of itslength, and a tube
of insulating material in which the rod loosely
fits, said tube having imperforate walls
throungh its length and closed at the ends, the
rod moving through one end.

4. Inaswiteh,thecombination of relatively
movable codperating contacts, pressure ac-
cnmulating and retaining walls inclosing one
of the contacts throughout a long range of
movement, and means for effecting a rapid
separation of said contacts.

5. Inaswiteh, the combination of relatively
movable codperating contacts, an operating-

| rod for one of the contacts, a pressure-retain-

ing chamber about the points of engagement
of said contaets, and pressure-retaining walls
extending from said chamber and closely suar-
rounding said rod through a considerable
range of movement of the rod. |
6. In a switeh, the combination of a fixed
contact, a codperating contact having a rod
of substantially uniform cross-section, and a

- pressure accumulating and retaining cham-

ber having walls closely surrounding said rod
throughout a considerable range of move-
ment of said rod relative to said fixed con-
tact. |

7. A high-potential circuit-breaker, com-
prising a closed chamber surrounding a mov-
able contact, and a guide for insuring linear
movement of said contact, whereby the gase-
ous are products on circuit-rupture expel the
contact with an accelerating movement.

8. A high-potential circuit-breaker, com-

prising a closed chamber surrounding a mov-

able contact, means for insuring a linear
movement of said contact, and means for re-
tarding the movement after the arc 1is rup-
tured. ,

9. A high- potential circuit - breaker com-
prising a chamber surrounding a contact free
to take accelerated movement when the cir-
cuit is opened, said chamber being adapted
to store pressure due to the arc and to assist
the acceleration, means for insuring & linear
movement of said contact, and a dash-pot con-
nected to the contact and adapted to retard

in ways too well understood 1o require de-i its movement after the circuit is ruptured.
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10. In a circuit-breaker for high potentials,
the combination of closed chambers contain-
ingterminals, tubes extending from the cham-

tubes and making contact with the terminals
in the chambers, with a current-measuring
device and a trip actuated thereby for reieas-
ing the movable terminal, said terminal be-
ing free to take an accelerating motion.

- 11. Inacircuit-breaker for high potentials,
the combination of the closed terminals con-
taining flexible contacts and disposed adja-
cent to one another upon a suitable base, an
insulating -septum between the terminals,
tubes of insulating material extending from
them, a pair of copper rods and a block con-
necting them forming a U-shaped bridge,
with a dash-pot registering with the block,
and a current-measuring coil and trip.

12, In an electric switeh, the combination

of a closed chamber contalning a circulit-ter-

minal, a tube extending from the chamber
and a movable termmal inclosed in the tube
estending into the chamber and making a
circuit With the fixed terminal, said movable
terminal being free to take an accelerated
motion under gaseous pressuredue to the are.

13. In an electric switch, the combination
of the closed chambers with contact-termi-
nals contained therein, tubes of insulating
material extending from the ferminals, and
a U-shaped bridge composed of a pair of cop-

per rods joined at their outer ends extending |

within the tubes and completing the circuit
at the contacts in -the closed chambers, said

bridge being free to take accelerated motion

under gaseous pressure due to the arc.

14. Thecombination with acircuit-breaker, |

Y

| of a piston connected to the circuit-opening

contact, a closed chamber around said con-
tact and an aerial dash-pot to cushion the
pistonafter a determined range of free move-
ment; whereby the opening of the circuit is
not primarily retarded, but the shock of the
switch movement is taken up.

15. The combination with the U- shaped
bridge, of the piston D*and the dash-pot M,
having a movable bottom acting as a valve,
by means of which the bridge may be restored
to position.

16. The combination with the bridge of the
circuit-breaker, of the piston D*and dash- -pot
M, with the movable bottom M’ having a re-
cess m, for the purpose set forth. |

17. The combination with the U- -shaped
bridge, of the guide-rod and spring, the pis-
ton, and the pawl or detent rigid with the Pis-
ton and abutting against the guide-rod to re-
set the switch. |
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18." The combination of the U -shaped 60

bridgeinclosed within tubes of insulating ma-
terial, with the guide-rod, spring and cur-
rent-measuring coil and the trip, the ends of
the bridge completing the circuit within
closed ehambers containing flexible contacts,
the spring adapted to overcome the frietion
of the contacts when the ecircuit-breaker is
tripped and the bridge is expelled from the
tubes by the expansion of the air in the ter-
minals.

In witness whereof I h::we hereunto set my
hand this 10th day of February, 1399.

EDWARD M. HEWLETT.

Witnesses: - '
B. B. HuLr,
EDWARD WILLIAMS, Jr.
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