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To ill shom, it inctly concern: 
13 it known that , IFN RY I. SSI ITI, a 

citizen of the United States, residing at 
littsfield, in the county of lerkshire and 
Slate of Massachusetts, have invented ce:- 
iain new anti seiul Improvements in fil 
Switches, of which tie following is a si xii. 
fication. 
My invention relates to oil-switches, and 
ire articularly to il switches for ec; ;- 

! telling circuits of high voltage, {e}, i 
tions often arise in connection with high 
tension transinission systeins which resider 
it tiesirable to instal oil-switches at various 
points on the system, so that if desired any 
branch of the systein may be cut out with . 
(iii. interfering with the remainder. Fot' 
such service it is desirable that the switches 
open automatically, it case an abnormal 
current is flowing it; iiie ci cuit, so that th: 
circuit may always he protected, aid thai, 
the switches he so arranged that they can 
be easily operated when desired, but to in 
stall the well-known power oersted 
switches, at such points would'add conside 
ably to the cost 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 closed 
comparatively seldom, usually when there 
is some derangement of the system, or wien 
work is being done on the branch or section 
coi troiled by the switch. is therefore de 
sirable to provide an u:i-switch open 
automatically upon the occurrent e i if 
ancinal clerint is tie, circiii, anti which 
hay be easily and coln vs. niety (): rite hy 

hand, so that the niei who site is airias or 
working upon a section 'ontriest by the 
switch may opeiate it with it cli:it::ty 
when desired. When the switch is set to 
control circuits of high tension it is desir 
alle to operate the trip-coil for opening the 
switch upon the occurrence of an abnormal 
'Hrrent directly from the high tension cir 
cuit, thereby saving the cost of the trans 
former required when the ordinary trip-coil 
is operated from the high tension circuits, 
since the cost of transformers increases very 
rapidly as the Voltage is increased. 
The object of any invention is to provide 

an oil-switch cari, the of controlling circuits 
of high voltage, bit, which, by sight 
changes, may be adapted for circuits of 
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great aipei'age: which is e. circrate? i 
by hand if desired. though w adapted for 
power actuation if power avail: ise 
which will open autoitatically in case ab 
normal currents are to wing through the 
circuit, or may be fried open by hard 
Ylein cesired; vici (; ; ; ; , , )}i (insei 
in casts fif conditigs;s to tie : rst suici 
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ivili he sin le 
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oil swifel having opei'a ti, 
arranged that the s \ is : 
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switch for controlling a three-phase circuit. 
The switch 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 material 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 

E. cell has a E. 
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 
one phase to another. 

Contact-rods 7, preferably of wood or 
other similar insulating material, extend 
through the caps 4 for operating the mov 
able contacts of the switch, and are moved 
by all actuating mechanism for each phase, 
the mechanism being Inounted upon the cap 
of the ceil in which the contacts controlling 
that phase are placed. The actuating mech 
anism has a base 8 to which one end of a 
rocking-arm 9, composed of two parallel 
links, see Fig. 4, is pivoted, the other end of 
said arm being pivoted to an actuating arm 
if), one end of which is connected to a con 
tact rod 7, and the other end of which is 
provided with forks 11 engaging the rock 
ing-arms 9. A pivot 12 connecting the rock 
ing-arm and the actuating-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 through 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 
ity in a direction to open the switch. Links 
6 are connected at one end to the pivot 15 
and at the other end to links 17 by means 
of a pin 18. A link 19 is connected to the 
in 18 and to tie : , king-arin 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 paralle-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 minimum, 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. Exterision springs 
25 are connected at one end to the E. 8 
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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 31, with which 
one arm of the bell-crank 29 engages when 
the switch is open, this arm being connected 
by means of the rod 32, the bell-crank 33 
and rod 34 with a hand-lever 35 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 37 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 Fig. 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 
used instead of hand-operation. 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 coöperating 
with a stop-lug 45 to limit the extent of 
In ovement 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 23. A trip-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 shafts 52 are mounted in frames 
54 secured to the caps 4 of the switch. 
cranks 53 are connected by means of con 
necting-rods 55 to two automatic trip-coils 
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earla is a differe; it phase of the circuit. 
Whe the switch is closer the parts are in 
the position shown in figs, 4 and 3, the 
springs 13 and 25 tendig to open the 
switci; but resisted by the over-set toggle 
2.2 cinected to the yell-crank :29, which 

rn is held in position thronigh the con 
rections to the hand-ex'' 35. Whe abnor 
nai cirrent flows through the cire it, the 
connecting rod 35, Fig. ), is novel wart, 
thereby moving the conjecting 'ori 5) ty 
neit as of the cranks 53 and 51 aiti i ringi is 
the tripping surface 4 3 against th: loggie 

27, buckling it and causing it to collapse 
anti thereby peri:itting the operating rods 
2:3 to nove toward the left under the ill 
it ince of the spritags 25 i (i 13, and opeii 
tle sy, itch. 
Wins; a .gi 

i (y 
te; so (i)''' it is to be con 

; : i to the tripping in ech 
; is c : , ; ; ; ; ; ; ;''' is ; the ligh ten 

sit in circiit, t is eity is iii!g the expense 
is arred y the siste of a cirrent trit as for ner. 
'i is tris-coil is mounter son insulators 56. 
carried y the supy I it waii. 1 and carry 
ing a lase-plate 5. to lie upper end of 
which is pivoted a lever 58, preferably of 
w(t)c or sinnila aaterial with the tipper 
edge leveled as shown in Fig. 10 so as to 
is ent the accumulation if dist and dirt. 
iiie trip-coil 39 is tail ited in an iron yoke 
60, is referably laniarieti, the yoke being 
e: "ried by brickets (ii secred to the base 
at: 57 and preferably inade of brass or 
ther io-magnetic materia. A fixed core 

(2 ::::::tired to the voke 60 projects into the 
it is if tie coil a siloit distance at one 
(iii, aid a lowable core 63 in alinement 
with the other es d of the opening of the 
;: liroir is carried iy an armature 64. The 
a ra: tu 'e caries a 1 od (35 having adjustable 

it: ; d. 3 ii (inted thereon, one on 
- ( i) ; (iis-bar 6's tirough which 

t , tie voix, sing through the 
'ssi): ' 'eing c: ; kit rally larger than the 

. The ci'oss-har 3S is 

s 

also being 
it is is 

: :" slais (; ; he 
iS is ti 'gl: ; it it is in sit it: 

it is setti' - by it is of a listing 
sii vs is 2, whici in turn are 'on 
i.e. t t , ; , ei, if the lever 5S, the ther 
{ } {}i saili is vei' reing onected to the rod 

The i ; } {, }, 5.3 is 'a let and 
; : '? ''f's fitti; : y : set cleressin 

ig held in position by a 
is til righ the rod. T. () 

is received by the end of 
g :); ally unclei" () 

ws ass 
; : site lites (). aid ly 
sire vs tie sitio of the 

(iii) g (. (: ) is : te' it, is 'r'. 
is a 

. 
f 
if the les'' 

it) wiki 
st': i. 1 if ei'a tial, is 

' ' , the in bei i 

n' exteis 

altered, thereby altering the p is 
cross-: 6S with refe: ; 
aid here atterig 
{53 aid is a 'mit: ' 

f : . . . . . . . 
it; 

: ; ; ; ; : t , is 
tri-coil 5:3. By alier:::: the is sit; ii ( ; ; ; ; , , 
adjust able sti) is tire is tie roi (, li: is . 
tance it see tits crisis. : 68 it is : w 
tire 34, it it he ice ties teiisi in of the sifi 
(39. )ay the aii red. Wis tire a ri: 
lihives to Aari is: eit 3', ie siri 
extended iiii tie stri (; 

is rete it with ti ( " '}s. a - - 

talice which the risia it is a love it 
this eliga rement, takes place lay 'e 3. 
usic ly altering the p(s): it is of the 8 
installe ston (53 (i) flie C-E (55. A callic 
(:: 'til 3 for ; ; ; ; ; as it: . i t . 
nail, ci:'cit is si: ; ;ed to the upst: ; ; ; if 
the lase-liate 37, ahii tie fillic () i t . 
hase-plater is see tired to tile (it if it: 85 
iiii of it i ris, 'i (, ; it ::::::: . 
win till: i.e., is garried it : w 
74 motied upon a til \ is 's 
silt of this arr: age if it a e ii) ei; ; ; ris 
of the fi'a line cairy is ii); it -'s s 
the same tensit) in as it "ail line iii) - 7:3. 
but are insulated from the resia tier if t , a 
trip nic chalist isy ii w Yodel; or ; ;h of ii 
sulating lever 58, and itsuiating 'ori 5.5, a nii 
the oily difference of potential et vecii ti" 
various let a parts if t if t. iii!g , , , ; ; 
is in is that due to file it (, : ; ; ; it: ; 

one terminal of the (; y Ella it is 1. 
insulation of the to i-, the cir; ' ' (st si; a 
jected to severe strails when tised oil cir. 93 
claits of high voltage. 
Wiel: the parts of the tripping device are 

in the formal position, as show in in Fig. 3, 
there is a la 'ge air gap in the nagi ti" tiri' it 
formed by the lainiated yoke, tie fixed core. 65 
the armat are and the ni saile core, and very 
little iroi within the windings of the st 
oid, aid therefore, the tripping coil fiers 
yely little inpeiae, it the it w is a ar. 
1:2 fing-cii'ent. As i i" suit (; ; ; , , , 
striction. hw ever, the . . . . . . . . . . . 

i.e. it ville cast: i. 
l: ' ' 'c' is in (; ; ; ; ) is; ; ; 
if it be stificies (; ; ; ; } { sy, 
'ase if v i y : : , , ; a 
; : 'ei or ; ; ; ; ; 
: Ioaci : ind in te: 
the power to;' tri 
(airer the S 
lished as il, is rieti, j, it win it is. 

9 aid it), in \, iih, what the stield : 
elergizsi is , : " : 'rrent, the st 

{i} ti: - 's 'e eter's he 
(id to such a positi; that the ill everei 

ly the style; (ii is stific :e ri; the is a tin. 
When the cite reacles this isition the sta; 
(36 engages the cross-ia: i:S, fornia is a rigi 
collet’t it in Wii Fi ' ' ' 'i: ; ). 
at this it is the fo'c' ty. t , ; ; 
is stiflicie i t t ) {}i \, t , , , , , against 
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sistance of the tripping means, the switch is 
tripped 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 Stefly 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 is very great, and it is necessary and 
desirable that the oil vessel should be of 
E. tensile strength so that it will not be estroyed by the pressure generated therein 
in case the switch is required to open a short 
circuit. I therefore, use an oil pot made of 
Some material having requisite tensile 
strength, 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 there with, but 
as the steel oil pot is 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 flbw of current through the steel 
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oil pot are ayoided. 
Figs, 2 and 3 show means for controlling 

one leg of a 3-phase circuit, the current flow 
ing through one oil-vessel, through bridging - 
contacts, and thence through the other oil 
vessel. In the bottom of the switch cell in 
sulators 76 are mounted, each of which 
carries a clan p 77 made of copper or a 
similar good conducting material, and 
through which connection to a lead of the 
circuit is made. Each clamp is provided 
with shoulders or lugs 7S as shown in Fig. 
3. An oil not 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 securred 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-section that a very heavy cur 
rent may flow through them without caus 
ing undue heating, connect the lugs 78 with 
the cap 
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bars 81 as well as through the walls of the 
pot. The caps 80 on the oil pots are engaged 
by laminated main bridging contacts 82 on 
the contact rod , 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 flows from the line to one 
clamp 77, thence through bars 81 to one cap 

70 

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. In case of very heavy load or severe short 
circuit the pressure developed by the arc 
formed when the contacts 84 leave the con 
tacts 85 is very great, but in the construction 
shown it is successfully resisted by the 
drawn steel pot 79 with the caps 80 thread 

80 

90 

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 or 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 I consider to be within 
the scope and spirit of any invention, 
The operation of the switch is as follows: 

When the switch is open the parts are in the 
position shown in Fig. 1. If it be desired to 
close the switch the land ever 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 a downward movement of the actuating 
arms 10 puts the spiral springs 13 under 
strain which tends, when the switch is 
closed, to move it to the open position. This 

80, and current flowing from the tendency is resisted by the over-set toggle 
clamp 77 to the cap 80 will ?low through the 26-27, the bell-crank lever 29, and through 
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the connectic its to the operating handle 35 
}}r tie : f ; ; ; ; retra 'iry-a; it 

rict it write is switch: 
53 yii be eig - 

is is attract t its arratai'e 64 aid 
reti. " i is a is are so "portioi ed 

u er fi : ; ; ; ; (iii as the syrings 9 in 
it; c. : '): ' ' '4 aid the 'tre i3 in the osi 
tion show; in : '). With the core out 
sile the coii and with a maximula gap in 
the nagnetic circuit of the series coil, the 
impedance is very slight. When the current 
in the series coii, however, reaches the value 
for which the device is set, the armature (34. 
and core 63 are attracted with sufficient force 
to overcome the springs $9. The oily re 
sistasic ic, i.e inverconne at this stage of the 
movement is liai due to the spirings 69, since 
the art:::iiire is t!, it 'issisi coin tection sit 

iii is tie : ; is listi ke a 

sic aid i ; ; 
. . . . . . 

5. 

is: 
O 

is Y 3. 

approat 
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by for its a 
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f: it's 
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flowing, is is o tarist power ei: (high 
to operatt The tria 
the aid core i is a tefire, (intini e i ) 
util the taggie Circuit of the Soieroid is 
fractically (initiated, and this no venent, is 
transmited through the tripping connec 
tions to the tri-arin 42, causing the trip 
ing surface 4. 

ki tie arma' are at 
, f ; ; ; ; , i.e. a tist 2 5, 

tie ti' - 
in he 

St. 
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43 to coine into contact with 
27 and treaking the toggle. 

exei teki is tie rings and 3 is sti 
cent to sea: ate the 4; it acts of tile switch, 

; ind tie arts of the switch assume the pc 
sition shown iii Figs. 1 and 2, in which po 
sition the circuit is open. As soon as the 
airtii is sys}}}st the tri-coit is definergized 
(in d e : st the rising 
a gait assif it tier to::::::) i? ::::: 

fines' it . " t : 

t) is lia, i.e. 
s in that 

... 's ...,' 
St. 'g 

--- 
its it 
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'rt this. 
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self-induction of the magnet is sinai when 
SS 

if 

) is it; ii. ant; a st 
: ' ' ) sail : ; tra tire and said trip for jer. 

s : ; ; ; y is is 

What claim as new and desire to secure 
by letters Patent of the tinited States is, 

in an electric switch, the combinatio. 
v; ; a tip or said switch, of a solenoid, 
& inevable core normally outside the wind to 
ings of the solenoid, and drawn into said 
soleiloid by abnormal current, through the 
soteroid, means for yieldingly counter-bal 
ancing the weight of the core and maintain 
ing it in normal position, and a connection 
between the core and the trip, whereby the 
trip is actuated when the core is attracted. 

2. In an electric switch for alternating 
current circuits, the combination with a trip 
for said switch, of a solenoid, a movable 
core normally outside the windings of the 
stenoid, and drawn into said solenoid by 
aha ornal current in the circuit, resilient 
inteats for centerbalancing the weight of 
the core and maintaining it in normal posi. 
tion, and a lost notion connection between 
tie (“ore trict he trip whereby the core en 

s e it, when the core is 

75 

80 

., II at electric switch for alternating 
current circuits, the combination with a trip 
it: ' s: id switch, of a solenoid, a novable cle 
i (; ; ; y o Etside the win ings of the Soi 

... springs counter halaneing the weight of 
i is col's and m: it airing it in torna i po. 95 

i? i, i lost in rioi, it nection between the 
co''' & 'd the rij} whereby the core engages 
the trip to move it when the core is party 
within the coil. and means for varying the 
: , ; it of iost in tio in said connection. 

in in lectric switch for alternating 
current circuits the combination with a trip, 
of an electron agnet, a movable armature 
for said electromagnet arranged so that the 

9 () 

v. 

0. 

said armature is in normal unattracted po 
in, viticialle eans for holding said a '. 

nature in 191'nail pisition, and connections 
isetween said ariature and said trip for ae 
tilating said trip wheia said arraatre is at . 
tracted. . 

5, in an electric switch for alternating 
cirrett circuits, the combination with a trip. 

elect : , li aginet, a i? v: ble an at tire 
it: ; Slid lectrina: net arraged so th: t: , 
self. iiii titri (, the aagnet, is still Yi 

; : it it is i; it int. It 

t 

3. 

isiti), yi; it - 
; : ; ; ; ; fl. conter-}: 'icing { } e \veirit 
: :"...a tire a iii holding it in i? : 

notion connectii -- it 

it: ) is said : 1 mature to jove through art 
; : h without moving the rip, 

i. Eise coli:it: tist: with an electric" 
Swifth a sing a tip. 9f a remier connected i2. 
vi st: 'it': t ( ; citate it and thereby open 

it religa: i):f, a nov:ble ar. 
et arrange, so 

& S. r said magnet is 
ii it mait'e is in normal losi. 130 
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tion, resilient means secured to said member 
for counterbalancing the weight of said ar 
nature and unaintaining 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 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 meags 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 actuate 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 
circling said coil to render said coil an iron and electromagnet, and an insulating sup 
port for said frame. 

1,0814.79 

10. In an oil switch, an oil vessel of great 
tensile strength, a shunts contact, carried by 
said vessel, and a main contact in paralle 
with and carried by said vessel. 
1. An oil vessel comprising a seamless 

steel pot, coöperating shunt contacts therein, 
a 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 coöperating 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 contact coöperating 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, he combination with 
vertically moving main and shunt contacts 
connected to one lead of a circuit to be con 
trolled, of a seamless steel vertical oil pot, a 7 
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: 

JosePH IN SULL, 
P. A. SMITH, 
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