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EER¥AX J. K. HUEBER, OF SGIEEI\TEGTADY, NEW YORK, ASSIGNOER TO GENERAIL: ELEC-
TRIG COMPANY, & CORPORATION OF NEW TORE. '

ELEGTRIC SWITCH.

Application fled Augunst 30, 1920, Serial No. 408,268,

To odl whom & may concerns _
Be it known that I, Huawaw J. H. Hoprs,
o citizen of the United States, residing ab

Schenectady, in the county of Schenectady,.

5 State of New York, have inventsd certain
new and useful Improvements in Electric

Switches, of which the following is & speei-

fication. , o
My invention relaies to elestric switehes,
10 perticulerly to those switches having con-
tacts separable in an insulsting fluid and has
for its object to previde an electric switch
which ig an improvement in many particu-
lars, to be deseribed more in detail herein-
16 gfter, in similar switches heretofore known
. in the art.
The novel features whick I belisve to be
characteristic of my invention will be
 definitely indicated in the claims sppended
20 hercto, while the festurves of comsiruction
and mede of operation will be understood
by reference to the following description
teken in econniection with the sccompanying
drawings which show the preferred embodi-
25 ments of my invention and in which:
' Fig. 1 i1s » side elevation of a iriple
pole switeh embodying my invention; Fig.
9 gshows the switch mechanism embodying
my novel form of emergy storing means;
30 and Figs. 3, 4, 5 and 6 are views of detailed
portiong of the switch structure.
In Fig. 1 my invention is shown embodied
in & triple pole.or three unit switch, each
unit comprising Telatively movable cooper-
35 ating contacts I and 2 separable beneath the
surface of oil or similar insulating fluid
contained in a vessel or tank 3. The contacts
for each unit are contrelled by mechanisms
operative through a common mechanism 4.
4¢. Enclosing the mechanisms for each unit is
a cover structure 5 to which are secured the
oil vessels 8. '
The mechanism controlling the switch
contacts for.each unit comprises, as shown in
45 Fig. 2, an actuating lever or arm 6, which is
preferably of wood for purposes of lightness
and insulation, secured in a clamp member
7. “Attached to the end of member 6 is a
reciprocating rod 8 carrying the movable
50 contacts 2, as best. shown in Fig. 1. For
moving the end of arm 6 in & straight line,
I provide a parallel motion mechanism com-
pr1sin% HB{aralleling links 9 and 10 and a
_guide link 11 secured to paralleling link 10
65 and movable sbout the fixed point 12.

Links 9 and 10 are connected st one end
to member 6 or clamp 7 and at the other end
to a lever 13 -which is movable about a

fixed pivot.14. An srm 15 is alsc carried.

by pivot 14 and may be integral with lever
13. These arms 15 for sach unit are con-
nected by rods 16 whereby simultaneous
movement of the mechanisms fakes place.
These separaie mechanisms are controlled
from a common operating mechanism 4
which may be of the sclencid operating type,
as shown in Fig. 1, or may be of the hand
operated type as desired. By a proper
interchange of parts of mechanism 4, the
stroke or extent of movement of the end of
levers 6 can be varied over a wide range.

As the switch mechanism is necessarily
rugged and heavy for switches of large
rupturing capacity, I provide means facili-
tating the operation of the switeh mech-
anism. As one portion of this means, X
provide s means for counterbalancing the
weight of the mechanism which consists of &
resilient or emergy storing member 17 se-
cured at one end to & fixed support on the
switch and connected at the other end to
a beli-crank lever 18. The bell-crank is con-
nected by means of an adjustable rod 19
to an extension 20 of guide link 11 through
a lost motion connection. The mechanisms
for each unit of the switch are provided
with this -balancing means, ag shown in
Fig. 2. With the movement of the switch
to circuit opening position, the rod 19 is
pulled up and bell crank 18 rotated clock-
wise to store energy in the spring 17. Due
to the lost motion connection between rod
19 and extension 20, the switch mechanism
moves freely during the first part of its
opening movement and only functions to
store energy in spring 17 during the last
part of its ogening movement. Cooperating
with the end of bell crank 18 is an adjust-
able stop 21 adapted to limit the movement
of bell crank 18 when the switch is moved

‘to circuit ‘closing position. In order that

energy may be stored in the spring at the
prt()lper part of the switch opening movement,
under varying léngths of stroke, I provide
means. for changing the point of connection
between extension 20 and the end of rod 19
and also provide two or more points for
the connection of spring 17 and bell crank
18. Stop 21 is made adjustable for this
same purpose,’ It is thus apparent that de-
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pendent on the extont of movement of the
end of lever € or the stroks of the mech-

‘anism, this talancing means can be adjusted

so that the spring 17 is tensiomed at the
proper pert of the swiich opening move-
ment. The mechanism can also be adjusted
so thet suficient energy is stored in spring
17 to exert a force in switch closing direc-
tion substantially squal to the weight of the
mechanism. When the mechanism is, there-
fore, moved in circuil closing direction, the
energy stored in spring 17 is deliversd
through bell crank 18 and rod 19 to link 11
and enables the mechanism to be moved
with o minimum of efort. A comparatively
small closing force is therefore sufficient to
operate the switch. The lost motion con-
nection betwoen extension 20 and rod 19 is
utilized as o means ‘for cutting off the effect
of spring 17 at a definite point in the
switch closing movement.

1£ some provision is not made o prevent
it, the emergy stored in spring 17 will be
exerted fo effect » rebounding action when
the switch mechanism Teaches the end of its

circuit opening movement. I overcome this.

offect by the use of the bell crank 18. In
the closed position of the switch as indi-
cated by Fig. 9, that arm of the bell crank
which is attached to the rod 19 makes a
sharp angle with the rod while the other

arm is substantially perpendicular to the

line of pull of the spring 17. The result
is that as the switch is moved to open posi-
tion and the bell crank is rocked in a clock-
wise direction, the sffective length of fhe

‘first mentioned arm increases while the ef-

fective length of the other arm decreases.
The combined effect of these changes in
offective lengths of the two lever arms of
this bell crank is to substantially compen-
sate for the increased tension of the spring
17 as it is stretched with the result that
as the switch is moved to open circuif po-
sition the tension of rod 19 after the\lost
motion has been taken up remains sub-
stantially uniform. A further result is
that when the switch has reached its open
position the effective length of the one arm
of the bell crank is approximately a maxi-
mum while the effective length of the other
arm, the arm to which the spring is con-
nected, is so short that the effect of the

spring tension on the switch may be ignored.

and rebounding of the switch will be ef-
fectively prevented.

The second energy storing means which
is a part of each mechanism is a means for
preventing overtravel of the mechanism in
eirguit closing dirsction. The sudden ces-

sotion of movement of the mechanism must -

not cause an undue strain due to inertia and
for this purpose I provide s lever 22 in the
path of movement of buffer arm 23 car-
ried by lever 8. The buffer arm acts in

response o the movement of the mechanism
o ecircuit opening position, to engage an oil
dash-pot or -similar bufiing means, not
shown, to absorb the energy of the opening
movement. in cireuit elosing direction, the
buffer arm 23 is shapsd to engage lever 22

- near the end of its path of travel and move

the lever about its pivet and against the
tension exerted by a spring 24. This move-
ment of lever 22 serves to retard the move-
ment of the mechanism quickly and te pre-
vent any overtravel with consequent strains
on the mechanism. .

The third energy storing means asso-
ciated with my switch mechanism is a
means for accelerating the opening move-
ment of the mechanism. For this purpose,
1 provide an epergy storing means in com-
mon to the whole switch mechanism, as
best shown in Fig. 2. This means consists
of the energy storing or spring member 25,
which is connected at one end to the wall of
the enclosure for the last unit or pole of
the triple pole switch shown in Fig. 1, and
is conmnected at the other end to the rod 16.
The movement of the switch mechanism to
circuit closing position operates rod 16 so
that energy Is-stored in spring 25. This
energy ig delivered to the switch mechan-
ism during its initial opening movement to
accelerate the mechanism. A lost motion
connection is provided between the spring
25 and rod 16 in order to provide a free
initial movement of the mechanism in ecir-
cuit closing direction before tension is ex-
erted on spring 25. -

In switches of the character described,
it is often advantageous to give a visual
indication of whether the switch is opened
or closed, particularly in the form of switch
shown in Fig. 1 in which the switch pre-
sents the same external appearance in both
open and closed positions. TFor this pur-

‘pose 1 use an indicating means of the sema-

phore type which consists, as shown in Fig.
3, of a pivotally supported signal member
80 having two projecting arms 31 and 32
substantially at right angles. Upon one
arm is stamped the word “open” and upon
the other arm the word “closed”. The arms
may also be appropriately painted to in-
dicate at a distance whether the switch is
open or closed. The member 30 is pivoted
within the enclosure of the end unit of the
switch and is operated from the link 13 of
the parallel motion mechanism through the
connecting rod 33 and links 34.

In Fig. 4 is shown another improved con-
struction of my switch. In this figupe, T
have shown a means for cooling the arc
gases formed as the contacts separate and
preventing the ejection of heated particles
into the air chamber above the oil. For

this purpose T provide a baffling member 35 .

which is preferably made in: esections for
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convenience in assembling, three such sec-
tions being shown in Fig. 4. My baflling
member comprises two plates provided
with openings 36 in alignment and between
the plates is mounted a wire mesh screen
so that the openings 36 are screened. This
structure is shown in Fig. 5 which is a plan
view of one of the end sections.

The end sections of the member 35 are
secured to a plate 37 at the top of the oil
vessel 3 by struts 38 and are spaced apart
from the plate 87 and inclined to correspond

to the inclination of the terminal members-

39. Openings are provided in the end sec-
tions through which the terminal members
39 extend and the sections of the baffling
member are adapted to surround the termi-
nal members at the ground sleeve thus act-
ing in np way to cut down the striking dis-
tance for the arc. The central section of the
bafling member is carried by a removable
central plate 40 co-operating with the
plates 37. This section is removable with
the plate 40 to provide an opening through

5 which a man can get into the oil vessel to

align or properly investigate the cohtact
structure. The bafling” memher 385 sup-
ported by the struts forms a rigid member.
Having the end sections inclined, only the
lower half of the sections are submerged in
the oil, the upper half of each end section
and the middle section being normally just
above the level of the oil. " When the con-
tacts separate and arc gases are formed
within the oil, the oil volume immediately
expands and the oil level rises quickly, sub-
merging the whole baffling member. The
rise 1n level of the oil is in the nature of a
“slap” which exerts considerable pressure.
The bafling member is rigidly supported to
withstand this “slap” of the oil, by the
struts 38 and as the end sections are in-
clined, the oil pressure is progressively de-
livered as the oil level rises. The passage of
gases through the openings 36 of bafiling
member 35 causes the gases to be broken up
and cooled sufficiently so that they do not
ignite the gaseous. mixture in the 'space
above the oil. Due to the wire screen, no
highly heated particles can be ejected into
the chamber. When the oil level subsides,
the small space above the oil and beneath
the baffle 35 is so rich in gases that it is non-
inflammable, so that even should heated par-
ticles or hot gases come in contact with these
gases, they will not explode. This baflling
means for. cooling the arc gases formed as
the contacts separate and preventing the
gjection of heated particles into the air
chamber above the o1l is claimed per se in
my divisional application, Serial No.
551,265, filed April 10, 1922, for electric
switches. :

In Fig. 6 is shown the lower end of one of
the terminal members 39 carrying the fixed

contacts 1 which in the form shown com-
prises a pair of laminated contact fingers 41
to which are secured the guide fingers 42.
Co-operating with the fixed contact fingers
41 are the movable contact members 2
wedge-shaped in configuration and carried
at one end of the reciprocating rod 8. As
the movable contact members 2 are moved
into and out of engagement with the fixed
contacts, it often occurs that due to slight
changes in adjustment the wedge-shaped
member as it moves into contact engaging
position will strike one of the guide fingers
42 bending it over and causing considerable
damage making a poor contact and throw-
ing the mechanism out of order. This con-
dition is effectively overcome by providing
means for guiding the movable contacts
into proper engagement with the fixed con-
tacts and protecting the guide fingers 42.
For this purpose cam members 43 are piv-
otally supported by shoulders 44 rigidly
carried by extensions 45 supported by the
terminal members 39. These cam members
43 are so located relatively to the ends of
guide fingers 42 and loosely pivoted to
shoulders 44 that should the wedge-shaped
movable contact 2 move out of alignment,
it will strike one of the cam fingers 43 and
be guided into its fE})}I;oper path without im-
pairing the guide fingers 42.

What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. In an electric switch, the combination
with relatively movable cooperating con-
tacts, of a mechanism controlling said con-
tacts, means cooperating with said mecha-
nism to prevent overtravel of said mecha-
nism in circuit closing direction, means for
accelerating the movement of said mecha-
nism in switch opening direction, and means
exerting a force on said mechanism in switch
closing direction substantially equal to the
weight of said mechanism.

9. In an electric switch, the combination
with relatively movable cooperating con-
tacts, of a mechanism for controlling said
contacts, means for exerting a force on said
mechanism in switch closing direction sub-

stantially equal to the weight of said mecha- !

nism' comprising an energy storing device,
a bell crank lever connected at one end to
said device, and means for adjustably con-
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necting the other end of said lever to said

mechanism.

3. In an electric switch, the combination
with relatively movable cooperating con-
tacts, of a mechanism for controlling said
contacts, a device in which energy is stored
by the circuit opening movement of said
mechanism, and means intermediate said de-
vice and said mechanism operative to pre-
vent rebounding of said mechanism when
reaching circuit opening position.

4. In an electric switch, the combination
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with relatively movable - cooperating . con-
tacts, of a mechanism for controlling said
contacts, a spring adapted to be tensioned in

response to the circuit opening movement of

said mechanism, a bell crank lever connect-
ed to said mechanism and to said spring
arranged to exert a uniform force on said
spring during the circuit opening movement,
and means whereby the tensioning of said
spring can be adjusted to exert a force in
circuit closing direction substantially equal
to the weight of said mechanism.

5. In an electric switch, the combination
with relatively movable cooperating con-
tacts, of a mechanism for controlling said
contacts adapted to operate with varying
lengths of stroke, energy-storing means op-
erative in response to the circuit opening
movement of said mechanism to exert a
force in the circuit closing direction sub-
stantially equal to the weight of said mecha-
nism, means for preventing rebounding of
said mechanism from the open circuit posi-
tion, and means whereby the energy stored
in said energy-storing means may be varied
to correspond to the stroke of the mecha-
nism,

1,509,758

6. In an electric switch, the combination

-with relatively movable cooperating con-

tacts, of a mechanism for controlling said
contacts, including an operating arm, an
energy-absorbing means, and a member car-
ried by said arm adapted to operatively en-
gage said means to prevent overtravel of
said arm when moving in the circuit clos-
ing direction, and a second means in which
energy is stored during the latter part of
the switch closing movement to accelerate
the opening movement of the switch.

7. In an electric switch, the combination
with relatively movable cooperating con-

‘tacts, of a mechanism for moving said con-

tacts in a straight line including a guide
link, an extension to said link, an energy-
storing device, and a bell-crank adjustably
secured to said extension through a lost mo-
tion connection and connected to said en-
ergy-storing device operative in response to
the final switch opening movement to store
energy in said device and prevent rebound-
ing of said contacts. : '

In witness whereof, I have hereunto set
my hand this 20th day of August, 1820.

‘HERMAN J. H. HUBER.
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