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To -all whom it may concern: -

' Be it known that 1 Caryy D, ﬂAsxiNs, 4.
citizen of the United States, residing at-

Schenectady, county of Schenectady, State
of New York, have mnvented certain new and
useful Improvements in Qil-Switches, of
which the following is a specification.

This invention relatés to switches for con-
trolling electric circuits of hlgh potential
and carrying large amounts. of energy. It
is customary ‘to make the contacts of the
switches controlling such ¢ircuits as smail as

- possible consistent with carrying the current

without tindue heating, and as a result, when

the circuit is opened an arc of high tempera— ‘

- ture forms on a comparatively small area of
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_ease.

metal; volatilizing the metal and being ex- |

ceedmcrly difficult to extinguish.. If, how-
ever, the arc should form between paral]el
surfaces or along parallel edges of -com-
paratively great extent, the arc would be
diffused over such surfaces or along ‘such

-edges, the temperature of the arc gases
would be comparatively low, and the arc

could be extmgulshed with comparahve

The eb]ect of my invention s to provide a

. switeh in which the arc formeéd on opening
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the circuit is- diffused over an area suffi-.
‘ciently great so that the arc’is thin, of low

~ current density, and easily extinguished;

“which when mounted on a switéhboard, re-

~ quires 2 minimum amount of space thereon,
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‘contact .at the same instant.

. 8o that a switchboard shorter than would
35

otherwise be required may be used, and in
which the insulating liquid is caused to flow

across the contacts for the purpose of break-
ing and extinguishing the diffuse arc formed»

betiveen said contacts

- In caliylng out my mventlon I prefer'to
use contacts of such area, or, where the con-
" tacts arein the form of a 1ong,‘thm blade, of

such length that the arc formed between

- them upon opening the circuit will be diffuse

and .of low current density, and to separate

,'tﬁese contacts in such a way that the en-

zaging surfaces of the contacts are always

faxaﬂel so that every point of the surface

of one contact leaves the surface of the other
By suitable
means the contacts are 111‘terlocked when the
9vshtch i closed in a manner to 1nsure the

out. - .
" My invention will best be understood by

position. .

‘end by the pin 11,

of ‘the other contact at the same instant.”
also’ provide

eans for causing a flow of

K separatlon of ‘the contacts Wlth a’ qulck- o
-break, every point of the engaging’ surfdce

of one contact leaving the engaging surface '_55?

insulating liquid across the contacis to ex-

tinguish the diffuse arc, as well as other de-
tails and improvements hereinafter pomted

69 -

reference to the. accompanymg drawmgs, in:

which— -
Figure 1 shows a hand-operated oil switch

‘embodying my invention, the switch beéing
'shown partly 1n section; and Fig, 2 is a sec-
‘tional view along the hne 2,2, of Fig. 1.

The switch ‘shown in the drawmgs is'a
hand-operated oil switch intended to' be

mounted upon ‘a switchboard, but the form.
~shown is for the purpose of illustration only,
and my invention may be embodied in’

switches of many’ different forms and types,
2s I may operate the switeh by a métor, and

hquld submerging the contacts. The switch

which carries a # ramework 2 in- which the

‘operating handle 8 is plvoted Al lateh 4

controlled by an électro-responsive device 5,
holds the handle 3 in the posmon shown in
Fig. 1 when the 'switch is -in the closed
In case ‘an abnormal current is
flowing in the:circuit, the latch 4 releases

the handle 3 and pernutb the switch to open,
"The handle 38 is-connected by means of 2
bell-crank lever 6, a link 7, bell-crank 8, .and
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‘may dispense with the body of msulatmg '

1is mounted upon a panel 1, the front of -
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85

link 9 to the movable element of the sw1tch .

.On the rear of the panel 1 a frame 10 is.
- mounted which forms a support for the con-

tacts of the switch, and in which the bell-

crank 8 is pivotally mounted. . The frame 10-
‘is formed with two side plates, each of which -

has an upwardly extending projection;:the

projections being connécted at ‘the . upper-
A link 12, wicunted upon -

the pin 11, swings between the. side plates of

90

the frame 16. Another link 13 is pivoted to .

the link 12 at one end, and has a pin in the-

other end carrying rollers 14, operating in
slots in the side plates of the frame 10, the

slots formmO‘ a guide to cause the rollers'
14 to move in a stralcrht hne, The pm 11
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" and the pin upon which the rollers 14 are

mounted are connected by means of springs
which are put under strain when the switch
is closed. The link 9 is connected to the pin
which joins the links 12 and 13; these links

- forming a toggle actuated by means of the
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link 9 and moving the rollers 14 up and
down in the guiding slots. The pin on
which the rollers 14 are mounted passes
through a projection on a yoke 15, which
darries at each end thereof a vod 16; these

“rods passing through guides 17 in the frame

10, and being connected at their lower ends
to a metal plate 18 to which is securely at-
tached a block 19 preferably made of scap-
stone- or similar insulating material. The
block 19 carries a contact 20, which is made
with an engaging surface of such compara-
tively great area that the arc caused by
opening the circuit for which the switch 1s
designed is very diffuse and easily extin-
guished. The form of contact shown is a
Tong thin blade, the length of which varles
with the amount of energy transmitted
through the circuit to be opened, but is
always great enough so-that the arc is

exceedingly diffuse and of low current den-

sity at any particular point on the contact
because of the long line of separating metal-
lic surfaces; moreover the extended line of
contact permits the adjacent metal to carry
away the heat and thus reduce tlie volume
of arc gases permitting easy extinguishment
of the arc. If the circuit carries-a large
amount of energy the contacts may be as
much as five feet long, in which case the
switch will be operated by means of a motor
or similar source of power. A switch hav-
ing contacts of this form is long and narrow,
and when mounted with one end secured to
suitable supporting means, such as a switch-
board, and 1ts length at right angles to the
switchboard, requires much less room upon
the switchboard than other switclies of equal
capacity, so that my invention renders pos-
sible the control of circuits carrying a given
amount of energy from a switchboard much
shorter and cheaper than would be required
if other switches were used.

The contact 20 has a ridge 21 along the
lower edge thereof and coGperates with a
similar contact 22 having a similar ridge 23,
the ridges being formed by grooving or cor-
rugating the contact-blades. The ridges on
the contacts are so proportioned,asshown in
Fig. 2, that when the contacts are in engage-
ment the ridge on the contact 20 interlocks
with the depression in the contact 22 result-
ing from the formation of the ridge 23. The
contacts are thus interlocked in such 2 man-
ner that when the switch is opened the con-
tact-blades separate along their entire length
at the same instant. Other means for insur-
ing this result may be used, if desired. The
cnaiact 22 is supported upon insulators 24

. 595,000

which, in turn, are mounted upon a yoke 25
suspended from the frame 10. One lead of
the cireuit is connected to the stationary
contact 22 while the other lead is connected
to the movable contact 20 by means of flexi-
ble, stranded cable, which permits the move-
ment of the contact 20. A partition 27 is
attached to the yoke 25 and in the middle
of the partition a swinging valve 28 is
loosely mounted. The contacts are immersed
in oil in the removable oil vessel 29, which
has an insulating lining. The insulating
block 19 fits closely to the wall of the oil
vessel 29, as shown in Fig. 2, and the outer
edges of the partition 27 are close to the in-
sulating lining of the oil can; the valve 28,
however, being free to swing. The result of
this arrangement is that the insulating block
19 acts as a piston, the walls of the oil vessel,
the ‘partition 27, and the contact 22, form-
ing the cylinder in which the piston acts, so
that when said block is drawn up, the valve
28 swings into the position shown in Fig. 2,
where it acts as an obstruction to the flow
of oil and consequently the oil tends to flow
between the contacts as the contacts separate.

The operation of the switch is as icl-
lows :—The switch is shown in Figs. 1 and 2
in the closed position, and when it is de-
sired to open if, the handle 3 is moved in the
proper direction, thereby permitting the
springs, which are under strain when the
switch 1s closed, to contract and open the
switch with a quick break. The insulating
block 19 and the contact 20 move upward
causing the contacts 20 and 22 to separate
along the entire length of their engaging
edge at the same instant, this result being
aided by the interlocking of the edges o
corrugations upon the two contacts, as this

interlocking overcomes any tendency for the

contacts to separate at one end rather than
along their entire length. WWhen the con-

‘tacts separate in the manner described, the

arc which results from the rupturing of the

cireuits is spread over the entire arvea or

along the entire length of the engaging sur-

| faces of the contacts and is therefore, very

diffuse and of a low temperaturs by reason
of low current density. When the contacts
separate the<msulating liquid in the oil ves-
sel 29 tends to flow across the contacts at
right angles thereto, and this flow of cool
oil is very effective in extinguishing the arc
which, on account of being diffused along
the engaging surfaces of the contacts 20 and
99, is very easily extinguished. It 15 ap-
parent that other means for causing the flow
of oil across the contacts could be substi-
tuted for that disclosed in this application.

Tt is obvious that my inventicn may be
embodied in many different forms of
switches and T therefore, do nob wish to be
restricted to the precise form shown and

deseribed, but intend to cover by the terms |
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of the appended claims all changes and modi-

fications which are within the spirit and

=]

scope of my invention.

What I claim as'new and desire to se-
cure oy Letters Patent of the United States,
fg,— :

L. In an electric switch, the combination
with an oil vessel containing oil, and co-
operating contact blades mounted beneath
the oil in said vessel to separate along their
edges and of a length to extend substantially
the  whole length of said vessel and great
enough o form a diffuse arc when the cir-
cuit is opened, ¢f operating means for mov-
ing said contacts so that said edges separate
at all points simultaneously. ,

2. An electric switch comprising a narrow
oblong vessel containing oil, supporting
means at one end of said vessel for sup-
porting it in a horizontal position, cedper-
ating contacts mounted lengthwise of said
vessel and beneath the oil to separate along
their- edges, said contacts being of 2 length
great enough to form a diffuse arc and to
extend substantially the entire length of

- said vessel, and operating means comprising

an operating member adjacent said support-
ing means for moving said contacts to gep-
arate them at all points along their edges
simultaneously and to maintain said edges
parallel. :

- 8. An electric switch comprising a paael,-

a - narrow oblong vessel ‘containing oil,

means mournted on said panel for support- -

ing said vessel at right angles to the panel
with one end adjacent thereto, operating
mechanism ecomprising-an operating handle
mounted on sald panel, and thin codper-
ating relatively movable contacts connected

to said mechanism and of & length sufficient
to extend substantially fhe entire length of
said vessel and to form a diffuse arc when
separated, said comtacts being mounted
lengthwise of said vessel and beneath the oil
to. mainiain their  edges .parallel during
movement and thereby form a long diffuse
arc beneath the oil in said vessel.

4, in an electric switch, the combination
with au oil vessel containing oil and long
thin cobperating contact blades mounted be-
neath the oil in said vessel to separate along
their edges and having interlocking projec-
tions thereon parallel to the engaging edges
of said blades, of means for causing said
blades to move at right-anglés to the inter-
locking projections, whéreby said blades sep-
arate at all points of engagement simulta-
neously. - :

5. In an electric switch, the combination
with an oil vessel containing oil and thin co-
operating contact blades mounted beneath
the oil in said-vessel to separate along their

edges and of a length great enough to ex--

tend substantially .the entire length of said
vessel and to form a diffuse arc when the
circuit is opened; of operating means for
separating said contacts, and means carried
by one of said contacts for codperating with
the walls of the oil vessel to cause the move-
ment of the oil between the edges of said
contact blades when the switch is opened.

In witness whereof, I have hereunto set
my hand this 17th day of November, 1908,

CARYL B, HASKINS.
Witnesses: ,
Bengammn B. Hour,
Heran Orrors.
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