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UNITED STATES PAT ENT (4

HENRY LAWRENCE SMITH, OF PITTSFIULY, MAZS
TLECTRIC COMPANY, A TORPIRLT

OTe GENERAL

OTL-BWITCH,

1,031,479,

Appiieaticn filed December

Specifieatize of Lejters Patent,

15,

Patenied Taly 2. 1910,

1008, Sevinl No. 37 028

To afi whom, it iy CONCErn:
Be it known that 1, Oexry L. Sy &
citizen of the United States, residing at

Pitizfield, in the county of Berkshire and
Siate of Massachusetts, have invented cer-
fain new and useful Tmprovements in Ol
Switches, of which the following s a 5 el

fication.
My invention relates to otl-switches, and
pwore particularly to il switches for eaon

teolling cirevits of high voltage. Cop

3

tions often arise in connection with high-

I
tonsion transipission systems which render
it desirable to install oil-switches at various
points on the system, so tiat if desired any
branch of the systein may be cut out with-
ont interfering with the remainder.
such service it 1s desirable that the switches
open automatically, in ecase an ahnormal

aQ

cucrent is flowing in the cireuit, so that the |

circuit may always be protected, and that
the switches be so arranged that they can
he easily operated when desived, but to in-
stail the well-Ymown power operated
switches, at such points wouid ‘add consider-
ably to the eost of such systems, and would
require the installation of some means to
furnish power to operate the switches.
Switches controlling the branches of a
transmission system are opened and clesed
comparatively seldom, usually when there
is some derangement of the system, ov when
work is being done on the branch or section
controlled by the switeh. It is therefore de-
sivable to provide an oil-swileh o
automatieally upon the cecurrence of
slmormal enerent in the civeuit, and w
inay be easily and conveniently o
hand, so that the men who
werking upon a ssetiom vontre
switch may operate it without i '
when desired.  When the switeh i1
control cirenits of high énsion it iy desir-
alile to operate the trip-coil for opening the
switch upon the occurrence of an abnormal
cuvrent directly from the high tension eir-
cuit, thereby saving the cost of the trans-
tormer required when the ordinary trip-coil
15 operated fromn the high tension circuits,
since the cost of transformers increases very
rapidly as (he voltage is increased.

The object of iy mvention is to provid
an oil-switch capable of controlling eiredi
of high voltage, bub which, by sl
chunges, may be adapted for cireuits

sieh
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the

Faov |

Ny

ad by |

grest anperage; which is
by hand if desived, thoug
power actuation if power be availables
which will open automiatically in case ab-
normal enrrents are fowipg throngh the
cireuit, or may be fripped open by hand

i

when desiped s which cannoi b held o

aperated

simple an

reaire @& Il

ion,
oil switelr having opevatm

arranged that the swi
mum of Hoor-spaes amd vy
or opened by hand, th

power-uetunting means M
sived; which opens axior

not be held closed m tnormal cur-
rent iz fowing; which n improved
ferms of oil-pot especially el to oo

heavy rcurrents, and
raechanizn opératad
ciuded 1n the nain
ing with the use of fra ;
switeh is used to contrael bl
cuits,
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switch for controlling a three-phase circuit.
The switeh is mounted upon a supportin

wall 1, which also forms the back walls o

the cells in which the oil pots are placed.
Beams 2 extend at right angles to the sup-
porting wall and support fire-proof walls 3,
usually made of fire-brick or similar mate-
rial, and forming the walls of the cells for
the oil pots, while caps 4, of insulating and
fire-proof materisl form. the tops "of the
cells. The caps 4 are held in position and

- the fire-proof walls 3 are strengthened by
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‘ing the beams 2.

bolts passing through the walls and engag-

3 . E%ach cell has a botto%ng5
of insulation, and a removable door 6 pref-
erably made of metal or other fire-resisting
material; hence, the oil pots for each phase
of the circuit are completely inclosed in a

fire-proof insulating cell or chamber render-

ing it impossible for an are to strike from
ong phase to another.

Contact-rods 7, preferably of wood or
other similar insulating material, ‘extend
through the ca})s 4 for operating the mov-
able contacts of the switch, and are moved
by an actuating mechanism for each phase,
the mechanism being mounted upon the cap
of the cell in which the contacts controlling
that phase are placed. The actuating mech-
anisie has a base 8 to which one end of a
rocking-army 9, composed of two parallel
finks, see Fig. 4, is pivoted, the other end of
said arm being pivoted to an actuating arm
19, one end of which is connected to a con-

& tact rod 7, and the other end of which is

provided with forks 11 engagin;s the rock-
ing-arms 9. A pivot 12 connecting the rock-

ing-arm and the actnating-arm is surround-’

ed by a spiral spring 13, one end of which
engages a pin 14 carried by the rocking-arm,
and the other end of which engages a pivot
15 passing tlirough the forks 11 of the actu-
ating arm. This spring is so arranged that
wheh the switch is closed the spring is under

< strain and tends to move the actuating arm

i in a direction to open the switch. Links
t6 are connected at one end to the pivot 15
and at the other end to links 17 by means
of a pin 18. A Hnk 12 iz connccted to the
pin 18 and to ihe vocking-arm 9, while a link
20 is connected to the pin 18 and to a fixed
point on the base 8. The parts are propor-
tioned to form a parallel-motion mechanism
which will cause the contact rod 7 to move
up and down in a right line, and the actu-
ating-arms. are placed lengthwise of the
switch structure, to reduce the width of the
switch to a mimimum, thereby saving floor
space. A bell-crank lever having arms 21
and 22 is pivoted to the base 8, the arm 21
being pivoted to one end of the link 17, the
arm 22 being connected to operating rods 23,
and also engaging an adjustable stop 24
when the switch is open. Extension springs
25 are connected at one end to the gase 8

-used ‘instead of hand-operation.

1,081,470

and at the other end to the operating rods
23. A toggle having links 26 and 27, the
link 26 carrying an adjustable stop 28, con-
trolling the extent to which the toggle may
be over-set, connects the operating rods 23
with a bell-crank 29 pivoted to a base 30

‘mounted at one end of the switch; the base

carries an adjustable stop 81, with which
one arm of the bell-crank 29 engages when

“the switch is open, this arm being connacted
by means of the rod 32, the bell-crank 33

and rod 34 with a hand-lever 85 pivoted to a
base plate 36 secured to the floor of the sta-
tion, or in some other position which will
make the operation of the hand-lever 35 con-
venient. latch 387 pivoted to the base-
plate 36 is engaged by a spring- pressed
plunger 38, which normally holds the latch
in engagement with a-lug 39 on the hand
lever 35, thereby holding the hand lever in
the position shown in Kig. 7, which is the
position assumed when the switch is closed.
A foot-plate 40 is provided on the latch 37
by means of which the latch may be de-
pressed out of engagement with the lug 39,
thereby releasing the hand lever 35 and per-
mitting the switch to open. Any other form
of hand-operating mechanism may be used,
and any suitable source of power may be
In many
cases where heavy currents are to be handled
and power for operating the switches is
available, a switch constructed according to
my invention and provided with some
power-actuating means would be desirable
on account of saving of floor-space and other
advantageous features.

A rock-shaft 41 suitably mounted in the
base 30 on the end of the switch, carries
rigidly secured thereto, a trip-arm 42 and
having a trip surface 43 engaging the toggle
26—27, and stop-shoulders 44 ccOperating
with a stop-lug 45 to limit the extent of
movement of the trip-arm. A spring 46
tends to hold the trip-arm, in the position
which permits the toggle 26—27 to remain
over-set, as shown in Fig. 6, in which posi-
tion the toggle forms a rigid connection be-
tween the bell-crank 29 and the operating
rods 238. A ftrip-lever 47 secured to one end
of the rock-shaft 41 carries a trip-rod 48 ex-
tending to a position where it may easily be
reached by the operator, so that, if desired,
the trip arm 42 may be moved by hand to
break the toggle 26—27 and permit the
switch to open. As shown in Fig. 10, a
crank 49. secured to the other end of the
rock-shaft 41, is connected by means of con-
necting-rods 50 to cranks 51, each of which
is mounted upon one end of a rock-shaft 52,
to the other end of which a crank 53 is se-
cured. The shafis 52 are mounted in frames
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i eranks 53 are connected by means of con-

neeting-rods 55 to two automatic trip-coils
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cachh in a different phose of the circuit.
When the switch is closed the parts ave in
the position shown in Tligs. 4 and 6, the
springs 13 and 25 tending to open the
z~:x\f'i_i-;~h; but resisted by the <)vm‘»~’set togule
27 connected to the bell-crank 20, which
i tarn is held in position th rovigh the con-
nections fo the band-lever When abnor-
mal eurrent flows through the civeuit, the
conneeting rod 55, Tig. 0, is moved upware d
thereby moving the conne rod 50 by
menns of the cranks 53 and 51 and bringing
the tripping surface 43 aguaivst the 10;:;;‘1«
26, 27, buckling it and causing it to collapse
and thereby perteitting the operating rods
93 1o move toward the left under (he in-
flaence nf the springs 25 and anid opein
the s el

i‘("l a Ligh U'unnx

(414

io

< 7

'lf‘

15

ireuit is to be con-

; trippin;{ mech-
¢ the i.;igzh ten-
B *X })Dn‘;i‘
Ineurr vd by Lw 150 «)f'.\\ WYL ("1( tmmior‘uer
Thye trin-coil is mounted upon Insulators 56.
eavvied by the suppuruu wall 1 and earvy-
ing a base- phml .Je, {6 ihe upper end of
wnwh is pivoted a lever 38, preferably of
wond or similar muterial with the wpper
edye beveled as shown in Fig. 10 so as to
vent the accumulution of dust and dirt.
Tue trip-eoil 59 is mouuted i an iron yoke
60, g,rniu.xlnv lamineted, the yoke being
earvied by brickefs 61 soc wred fo the base-

~plate 37 and preferably made of- brass or
35 Liher non-magnetic maferial. A fixed cove
(2 redd to the vnkc 60 projects into the
speeing of the coil a short distance at one
v"'} and a movable core 63 in alinement
with the other end of the opening of the
40 ,?-;mmf’ is enrried by an armature 64 The

arulure carries 2 roid 65 having adjustable
and 67 wounted U.n‘leon, oue on
wiie of u cposacbar 6% tlirough which
5 passes, the opening through the
ar being conyaderably lem than Hh
wive of the rod The eross-hav {m 13
with estenziona to which spr
conneeted s i
b corey

sl
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but are insulated from
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sistance of the tripping means, the switch is
tripged and the main circuit is opened.
When the switch is used to control cir-
cuits in which currents of great volume are
flowing it is desirable to use a different form
of oil pot from that used where the current
is of high tension and small volume, and
the improved oil-pot which I have invented

for such service may be advanta%eousl’y used-

on any type of oil switch controlling current
of great volume. It has been found that
when a circuit is opened under a body of
oil, contained in a substantially closed
vessel, the arc formed when the contacts
separate is quickly extinguished, but when
the current is of great volume, the pressure
developed in the substantially closed oil
vessel 1s very great, and it is necessary and
desirable that the oil vessel should be of
great tensile strength so that it will not be

estroyed by the pressure-generated therein
in case the switch is required to open a short
cirenit. I therefore, use an oil pot made of
some material having requisite tensile
stréngth, such as steel.  In the type of
switch to which the improved form of oil
vessel is particularly adapted, very little of
the current flows through the contacts with-
in the oil vessel when the switch is closed,
practically all the current flowing through
the walls of the oil vessel to a heavy lami-
nated contact in engagement therewith, but
as the steel oil pot s not well adapted for
carrying currents of great volume, particu-
larly alternating currents, I arrange heavy
connectors of good conducting material in
parallel with the oil vessel, so that losses in-

_ cident to flow of current through the steel

40

45

60

oil pot are avoided.
¥igs. 2 and 3 show means for controlling
one leg of a 3-phase circuit, the current flow-

ing through one oil-vessel, through bridging -

contucts, and thence through the other o1l
vessel. In the bottom of the switch cell in-
sulators 76 are mounted, each of which
carries a clamp 77 made of copper or a
similar  good conducting material, and
through which counection to a lead of the
circuit is made: KEach clamp is provided
with shoulders or lugs 78 as shown in Fig.
3. An oil pot 79 of great tensile strength
and preferably made of seamless drawn
steel or similar material, and having the bot-
tom so formed as to be engaged by the clamp

77, contains the oil, and is substantially

closed by a cap 80 firmly secured in the end
of the pot 79 with part of its upper surface
forming a fixed contact. Heavy bars 81, of
copper or similar good conducting material,
of such cross-scction that a very heavy cur-
rent may flow through them without cauns-
ing undue heating, connect the lugs 78 with
the cap 80, and current flowing from the
clamp 77 to the cap 80 will flow through the

1,081,479

bars 81 as well as through the walls of the
pot. The caps 80 on the o1l pots are engaged
by laminated main bridging contacts 82 on
the contact rod 7, while a shunt bridging

65

contact 83_carried on the same rod is pro-

vided with contact rods 84, extending into
the oil pots 79 and engaging with fixed
shunt contacts 85 secured to the bottom of
the oil pots. The contact rods 84 pass
through the insulators 86, firmly secured in
the caps 80. When the switch is closed and
the parts are in the position shown in Fig.
3, the current fiows from the line to one
clamp 77, thence through bars 81 to one cap

70

i3

80, thence through the bridging contacts 82 °

to the other cap 80 through bars 81 ‘to
the other clamp 77 and thence back to the
line. When the circuit is opened the bridg-

ing contacts 82 break engagement with the

caps 80 before the shunt contacts 84 separate
from the shunt contacts 85, the arcing, there-
fore, taking place under the oil in the oil pois
79. Incase of very heavy load or severe short
circuit the pressure developed by the are
formed when the contacts 84 leave the con-
tacts 85 is very great, but in the construciion
shown it is successfully resisted by the
drawn steel pot 79 with the caps 80 thread-
ed into the ends thereof, the bars 81 assist-
ing, to a certain extent, the screw threads in
retaining the caps 80 in the ends of the oil
pots 79.

It is apparent that the improved form of
oil pot may be used on any switch required
to control currents of great volume, whether
operated by power vr hand. Where a switch
constructed in accordance with my inven-
tion is used to control currents of very great
volume and is provided with the improved
form of oil pot above described, it may be
desirable to operate the rod 32 by means of
some power mechanism, such as an electric
motor or a fluid pressure motor, in order to
close the switch quickly and bring the requi-
site pressure upon the bridging contacts 82,
Such modification T consider to be within
the scope and spirit of wy invention.

The operation of the switeh is as follows:
‘When the switch is open the parts are in the
position shown in Itig. 1. If it be desired to
close the switch the Land lever 35 is moved
in a clockwise direction, thereby moving the
operating rods 23 to the right and through
the parallel-motion mechanisms moving the
contact rods 7 downward to bring the con-
tacts into engagement, thereby closing the
circuit. The movement of the operating
rods 23 to the right extends the springs 25,
and n downward movement of the actyating
arms 10 puts the spiral springs 18 under
strain’ which tends, when the switch is
closed, to move it to the open position. This
tendency is resisted by the over-set toggle
26—27, the bell-crank lever 29, and through
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What I claim as new and desire to secure
by Letters Paient of the United States is,
In an electric switeh, the combination
x.“!: a4 itip for said switch, of a solenoid,
4 movable core norimally ou(ude the wind.-
ings of the solenoid, and drawn into said
solenoid 1 by abnormal current through the
solenoid, means for yieldingly counter-bal-
aneing the weight of the core and maintain-
ing it in normal position, and a connection
hetween the core and the trip, whereby the
tri p ig actuated when the core 1s attracted.

2. In an electric switch for alternating
current eircuits, the combination with a trip
for said switch, of a solencid, & movable
core normally outside the Wmdqu of the
slenoid, and drawn into said solenoid hy
abnormal corvent in - the cireuit, 1em‘wnf
means for ceunterbalancing the wmgbt of
ihe core and maintaining it in normal post-
tion, and s lost motion connection between
rlie core and ‘he trsip whereby the core en-
ve it when the core is

an eleciric switeh for alternating
irenits, the combination with a teip
seid switeh, of a 50 lenoid, a movable core
Iy outside the winings of the solo-
pmwwoumm halaneing the weight of
- core and maintsining it in tormal po-

lost mntion conmection hetween the
ad the trip whereby the core engages
trip to move it when the core is partly
ihin the coil. and means for varying the

aweunt of lost mnotion in said connection.
4 In an ciecivie switeh for alternating
current circuits the combination with a trip,

of an electrommgnet, a movable armature
for said elec t,v’()mdm.d arranged so that the
setf-induction nf thu *natrnet is small when
said armature isx in normal unatiracted po-
sition, vieldable x'*(,ub for holding said ar-
mature In pormal pmmon, and conuections
Detween satd armature:and said trip for ac-
tuatingesaid trip when said armature is at-
tracted. o

In an electric switch for
enrrent civeaits, the eombination
of an electiomugne

clectron

alternating
with a trip,
a movable armatnre
i arranged sg that the
netion ot the magnet s small :
NHEINIRONE aevinal pogition, y

for connter-baluncing the welght
tare and holding 11n m”*“,i
and a miotion connection be-
tl armature ;md said trip fnr per-
{armature to move through targ
‘ without meving the irip.

. The .mm:im‘t}cw with an  electrie
SRy a{ dhavig a teip, of & men uber connected
b e *sﬂ“‘( it ‘m.? thereby open
. n movable ar-
i arranged go
said magnet
A firmature s in normal posi-
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tion, resilient means secured to said member
for counterbalancing the weight of said ar-
mature and wdintaining it in normal posi-
tion, and means for adjusting said resilient
means with reference to said member to
vary the normal position of the armature
with relation to the electromagnet.

7. The combination with an electric
switch having a trip, of a member connected
with said trip, to actuate it and thereby open
said switch, an electromagnet, a movable ar-
mature for said electromagnet arranged so
that the self-induction of the magnet is
small when said armature is in normal posi-
tion, a spring connected to said member and
to said armature to counterbalance the
weight of said armature and to hold the ar-
mature in normal position, and means for
adjusting the position of the end of said
spring on said member to vary the normal
position of said armature.

8. The combination with an electric
switch having a trip, of a member connected
with said trip to attyate it and thereby open
said switch, an electromagnet, a movable ar-
mature for said electromagnet mounted for
vertical movement adjustably secured to
said member and a block with which said
armature has a lost motion connection, a
spring connected to said block and to said
armature to resiliently support said arma-
ture in normal position, and means for ad-
justing the relative position of said member
and said block to vary the normal position of
said armature in relation to said electro-
magnet,

9. In an electric switch for high tension
circuits, the combination with a trip for the
switch, of a trip coil directly connected with
the high tension circuit, an iron supporting
frame electrically connected to one end of
the winding of said coil and partially en-
cireling said coil to render said coil an iron-
alad electromagnet, and an insulating sup-
port for said frame.
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10. In an oil switch, an oil vessel of great
tensile strength, a shunt contact carried by
said vessel, and & main contact in paralle
with and carried by said vessel. ,

11. An oil vessel comprising s seamless
steel pot, codperating shunt contacts therein,
& copper clamp engaging said pot near the
bottom thereof, a copper cover for said pot
forming a fixed main contact, and copper

bars connecting said clamp and said cover. ¢

12. -In an oil switch, the combination with
movable main and shunt contacts, of an oil
vessel of great tensile strength, and fixed
main and shunt contacts carried by said ves-
sel and codperating with said movable con-
tacts, said fixed main contacts being con-
nected in parallel with the oil vessel.

13. In an oil switch, the combination with
movable main and shunt contacts, of an oil
vessel of great tensile strength, carrying a
fixed shunt coniact codperating with said
movable shunt contact, and a fixed main
contact carried by said vessel and in parallel
therewith, by means of connections of
greater electrical conductivity than the
vessel.

14. In an oil switch, the combination with
vertically moving main and shunt contacts
connected to one lead of a cireuit to be con-
trolled, of a seamless steel vertical oil pot, a
copper clamp engaging the lower end of said
pot and connected to the other lead of the cir-
cuit, a fixed shunt contact in the lower end
of said pot, a fixed main contact attached to
the upper end of the pot, and copper bars
connecting said clamp and said fixed main
contact,

In witness whereof, I have hereunto set
my hand this sixth day of December, 1906,

HENRY LAWRENCE SMITH.
Witnesses:

Josern Insuri,
P. A, Smrth.
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