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Allan R.nhsey, Evanston, Ill, assignor to
Schweitzer & Conrad, Inc., Chicago, Il & cor-

poration of Delaware

Appllcatlon December 14, 1936, Serial No. 115,692 .

63 Claims.

My invention relates, generally, to electric
switches, and it has particular relation to the
construction, mounting, and operation of discon-
. necting switches and the like. The invention

5 disclosed herein constitutes an improvement
upon the switch constructions and contact ar-
rangements disclosed in my copending applica~
tions, Serial No. 445,548, filed April 19, 1930, Pat-

.ent No. 2,063,954, and Serial No. 559,846, flled

10 August 28, 1931, Patent No. 2,091,452, both of
which are assigned to the assignee of this appli-
cation.

In my copending application Serial No. 445,548,

Patent No. 2,063,954, I have disclosed a switch

13 having a switch blade that is movable into and

out of engagement with a plurality of stationary
contact fingers having small area contact sur-
faces that are individually resilient and prestressed

" to provide a relatively high contact pressure in the

switch closed position while requiring relatively
little effort to operate the switch blade toand from
the switch closed position. The prestressing ef-
fect is obtained by biasing the contact elements
or fingers into the path of movement of the

%9 switch blade and providing restraining means
that limits the movement of the contact elements
or fingers to positions that are slightly within
this path. Without this restraining means, the

.. contact fingers would be moved under the biasing

30 influence more fully into the path of movement

- of the switch blade, and, in closing the switch, it
would be necessary to exert sufficient effort to
move them completely out of the path. When

_ the prestressed contact fingers are limited in their

5 movement to positions slightly within the path of

the switch blade, it is only necessary to move

them through this-slight distance, with the re-
sult that a correspondingly small effort is re-
quired to operate the switch to and from the

40 switch closed position. At the same time, the

. contact pressure that is exerted between the in-

dividual contact members will be the same as if,
on closing the switch, the contact fingers had
been moved from an initial unstressed condition
to the position corresponding to the switch closed
position. The provision of a plurality of indi-
vidually movable contact fingers having small
area contact surfaces acting under relatively high
pressure permits the construction of a switch that
has many distinct advantages over switches of
the prior art. )

Advantage is taken of the foregoing described
prestressing effect in the construction of the cir-
cuit interrupter disclosed in my copending appli-
cation, Serial No. 559,846, Patent No. 2,091,452,

L)
pt

g

e
Nl

e
(]

(CL 200—162)

In the embodiment of the invention disclosed
therein, the circuit interrupter partakes of the
nature of a fuse device and the movable switch
member comprises a fuse-tube that houses a fusi-
ble element. Individually resilient and pre-
stressed contact fingers are mounted near.the
ends of the fuse tube and are arranged to en-

. gage suitably posltioned stationary contact mem-
bers.

An 1mprovement upon the switch construction
disclosed in my copending application Serial No.
445,548, Patent No. 2,063,954, is set forth in my
copending application, Serial No. 115,691, filed
December 14, 1936, and assigned to the assignee
of this application. In the latter copending ap-
plication I have taken advantage of the principle
of multiple high pressure contacts of small area
individually resilient and prestressed for the con-
struction of disconnecting switches having cur-.
rent carrying capacities of the order of 200 to 800
amperes. In this construction, a plurality of
stationary prestressed contact fingers are pro-
vided for each circuit terminal and are arranged
to be engaged by a switch blade that is rotatably
mounted adjacent one of them. The cyntact
fingers are formed of pairs of copper straps and
are mounted on a rigid support member at one
end. Between the other ends, a compression
spring is provided for biasing the fingers apart
and into engagement with the switch blade.
Each of the sections is provided with a raised
spherical portion of small radius to provide a
small area of contact surface. Stop members are
provided transversely between the contact fin-
gers for limiting the movement apart thereof to
such positions that the small area raised con-
tacts are disposed slightly within the path of
movement of the switch blade. In this manner
& maximum of contact pressure is provided be-
tween the relatively movable switch members
that requires & mjnimum of effort to operate the
switch to and from the switch closed position,

The small radius portions preferably com-
prise silver inserts to engage corresponding silver
inserts in the switch blade for forming the con-
tact engaging portions therebetween. Silver is

~-employed in order to reduce contact resistance to
a minimum and to provide contact surfaces that
will be substantially unaffected by the corrosive
action of the surrounding atmosphere.

Considerable difficulty has been experienced in
providing satisfactory rear connections for high
amperage switches, for example switches having

a capacity of the order of 2,000 to 10,000 amperes..

It has been customary to use a solid slab of cop-
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2

per for mounting on an insulator or on a switch
board that is provided with switch jaws extend-
ing from one side and short lengths of copper
bars extending from the other side. ‘These cop-

per bars are sweated into slots in the rear face of -

the copper slab and are further secured thereto
by means of transverse pins. In another con-

struction, a copper casting is made having a rear- -

" wardly extending portion that is slotted by a
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milling operation to afford a connection to the
power bus. These constructions have been un-
satisfactory because .of the inability thereof to
dissipate the heat that is generated therein be-
cause of the current flow therethrough. In many
instances the heat dissipating qualities of the ter-
minal members of a high amperage switch form

one of the factors that limit its capacity more ’

than would otherwise be necessary.

The mounting of high amperage switches that
are connected in alternating current circuits has
presented considerable difficulty. Xt is undesir-
able to employ support members formed of mag-
netic material, if they are positioned with refer-
ence to the electrical circuit in such manner that
eddy currents may be set up therein because of
the alternating character of the magnetic fleld
surrounding the switch and the conductors con-
nected thereto. At the same time that this fac-
tor must be considered, it is also necessary to so
design the support structure for the high amper-
age switch that it will have sufficient strength to
withstand the severe stresses that are set up
under short circuit conditions. Thus a suitable
balance must be maintained between the use of
relatively -cheap support members formed of
magnetic material having high strength and the
use of more expensive non-magnetic materials
which may have somewhat less strength. Ordi-
narily, the cost item will be of more importance
than the strength item, since high strength non-
magnetic materials are available in the open
market. However, they are expensive.

The object of the present invention, generally
stated, is to embody the principles of switch con-
struction and contact arrangement shown and
described in the aforementioned applications
and to take advantage of the same in the con-
struction of large and moderate capacity discon-
necting switches which shall be simple, efficient
and easy to operate, and which shall be readily
and economically manufactured and installed,
and which will maintain their efficiency of con-
tact and ease of operation in service.

An important object of my invention is to
provide a plurality of relatively small area high
pressure contacts between the relatively mov-
able switch members of a disconnecting switch,
that is used for opening and closing a circuit
which normally carries a relatively high current
in the switch closed position, and at the same
time providing a maximum of electrical clear-
ance between the switch members in the open
position with a minimum of relative movement
of the switch members.

Another important object of my invention is
to provide for locking a high amperage discon-
necting switch in the closed position.

Still another important object of my invention
is to provide for automatically braking the move-
ment of a switch blade toward the switch open
position and for automatically releasing the
braking -action when the switch blade is moved
toward the switch closed position.

Another object of my invention is to mount the
pre-stressed contact fingers carrying the small

2,226,386

area high pressure contacts on the opposite sides
of a switch blade along the edge remote from the
stationary switch member engaged thereby and
to extend the contact fingers beyond the edge
of the switch blade adjacent the stationary con-
tact member to provide the required flexibility
in the contact fingers and a maximum of elec-
trical clearance with a minimum of movement
of the switch blade. .

.Another object of my invention is to provide a
contact finger which is relatively thick in propor-
tion to its length and which, by a simple me-
chanical modification of its uniform cross sec-
tion, acquires a large increase in flexibility with
only a slight increase in electrical resistance and
slight decrease in short time maximum current
carrying capacity.

A further object of my invention is to provide
for prying a switch blade into and out of con-
tact engagement with a stationary switch mem-
ber between which a relatively high contact pres-
sure is maintained within a narrow range of
movement to and from the switch closed position.

Another object of my invention is to provide
for retarding the movement of a switch blade
from engagement with a stationary switch mem-
ber toward the switch open position, between
which a relative high contact pressure is main-
tained within a limited range of movement from
and to the switch closed position, only after the
switch blade is moved beyond its limited range
and the high contact pressure has been relieved.

A further object of my invention is to ventilate
the stationary switch members of the high am-
perage switch by providing a laminated rather
than a solid construction therefor.

A still further object of my invention is to
mount a high amperage alternating current
switch on a frame formed of magnetic and non-
magnetic materials in such manner that it will
be capable of withstanding short circuit stresses
and so arranged that substantially no eddy cur-
rents will be induced in the frame.

Still another object of my invention is to pro-
vide for effecting a quick final break in a circuit
in which a disconnecting switch, having small
area high pressure contact fingers, is employed

_when the gwitch is-operated to the open position.

A further object of my Invention is'to embody
the principles of prestressed contact finger con-
struction in a high amperage gang operated
multi-pole switch, and to provide for locking the
switch in the closed position.

Another object of my invention is to provide
within the assembly of s multi-pole double throw
switch an operating mechanism which will pro-
vide a maximum lever ratio between operating
handle and switch blade at the beginning and
end of its travel, and a minimum ratio at the
mid-point or position, and which will lock the
switch in either of its closed positions.

A still further object of my invention is to pro-
vide prestressed contact fingers on the movable
blades of a high amperage gang operated multi-
pole double throw switch and for locking the
switch in either of its alternate positions by the
continued movement of a single operating
member,

Other objects of my invention will, in part, be
obvious and in part appear hereinafter.

My invention, accordingly, is disclosed in the
embodiments thereof shown in the accompany-
ing drawings, and it comprises the features of

- construction, combination of elements, and ar-

rangement of parts which will be exemplified in
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2,390,386
the constructions hereinafter set forth, and the -

scope of the application of which will ‘be indi-
cated in the appended claims,

For a more complete understanding of the na-
ture and scope of my invention, reference may
be had to the following detailed description taken
in connection with the accompanying drawmgs,
in which:

Figure 1.is a view, in side elevation, of a con-
crete embodiment of a high amperage discon-
necting switch employing small area high pres-
sure contact surfaces on prestressed contact
fingers carried by the switch blades, and being
arranged for front connection to an electrical
power bus;

PFigure 2 is a view, in front elevation, of the
switch shown in Figure 1;

" Figure 3 is a view, in front elevation, of the

switch shown in Figure 1, the switch blades be-

ing omitted and certain parts being broken away

in order to more clearly show the construction
.and arrangement of the stationary contact mem-

bers;

Figure 4 is a view, in side elevation, of the
high amperage disconnecting switch shown in
Pigure 1, the outside blade being omitted and

_certain parts being shown in section, in order to

more clearly illustrate the construction of the
Iatching and braking mechanisms;
Figure 5 is a view, in top plan, of the station-

‘ary switch member and switch blade shown in

Figure 1;

Figure 6 is a view, similar to Figure 5, and
showing the position to which the pull ring is
first operated to unlock the switch blade;

Figure 7 is a view similar to that shown in
Figure 5, illustrating the position to which the
pull ring is operated to move the switch blade
out of engagement with the upper stationary

‘switch member;

Figure 8 is a view, partly in side elevation and
partly in section, -illystrating the position to
which the pull ring and associated parts are
operated immediately after the prestressed con-
tact members or fingers have been moved out of
contact engagement with the upper stationary
switch members;

Figure 9 is'a detail sectional view taken along
the line 9—9 of Figure 4, to show the position
of the lever stops when the switch is in the
closed position;

Figure 10 is a detail view, similar to Figure 9,

showing the position to which the lever stops are

operated when the switch blade is moved out of
engagement with the. stationary switch mem-
bers;

Pigure 11 is a view in side elevation of the
brake mechanism, the members of the switch
to which it is attached being shown in section;

Figure 12 is a detail sectional view taken along
the line 12—12 of Figure 11;

Figure 13 is a detail sectional view taken along
the line 13—I3 of Figure 11;

Figure 14 is a view, partly in top plan and part-
ly in section, at an enlarged scale of one pair of
the prestressed contact fingers mounted on the
switch blade and the cooperating stationary con-
tact member;

Figure 15 is a fragmentary view illustrating
the relative positions of the prestressed contact
fingers and the stationary contact member just
prior to engagement;

Figure 16 is & fragmentary view, in side eleva-

tion, of one of the presttessed»contactv fingers; .

3

Figure 16a- is a fragmentary perspective vigw ]

of one of the prestressed contact fingers;.

Figure 17 is a sectional view of a ‘modified form
of holding device - for limiting the movement
apart of the prestressed contact fingers;

-Fgure 18 is a fragmentary view, similar to
Plgure 14, illustrating another embodiment of
the prestressed contact arrangement that is suit-
able for use in a switch such as that shown in
Pigure 1;

Figure 19 is a detail sectlonal view, at an en-
larged scale, taken along- the line 19—i9 of
Figure 18;

Pigure 20 is a view, in end elevation, of one of
the prestressed units shown in Figure 19;

Figure 21 iz a view, in side elevation, of a
switch employing the principle of multiple high
pressure small area prestressed contact construc-
tion that is shown in Pigures 18 and 19;

Figure 22 is a view, in front elevation, of the
switch shown in Pigure 21, certain parts being
broken away to more clearly illustrate the con-
struction; )

Pigure 23 is a sectional view taken along the
line 2323 of Figure 21;

Figure 24 is a view, similar to Figure 23, show-
ing the relative positions of the contact fingers
Just prior to the closing of the switch;

Figure 25 is a view, in side elevation, of an-
other embodiment of a switch employing the
prestressed contact fingers, as shown in connec-
tion with a quick break mechanism, certain parts
being broken away in order to more clearly il-
lustrate the invention;

Figure 26 is a view, in front elevation, of the
switch shown in Figure 25, the operating rod be-
ing omitted;

Figure 27 is a view, in side elevation, of a high
amperage disconnecting switch that is arranged
for back connection in an alternating current
circuit;

Figure 28 is a detail sectional view taken gen-
erally along the line 28—28 of Figure 27;

Pigure 29 is a detail sectional view taken gen-
erally along the line 28—29 of Figure 27;

Figure 30 iIs a detail sectional view taken gen-
erally along the line 30—30 of Figure 27;

Pigure 31 is a sectional view taken along the
line 31-—31 of Figure 30;

Figure 32 is a sectional view taken along the
line 32—32 of Figure 31;

Figure 33 is a view, in end elevation, of the
lower stationary switch member of the switch
shown in Figure 27, with the switch blade and
fulcrum members being omitted;

Figure 34 is a view, in front eleva.tlon, of a
multipole double throw switch in which are in-
corporated the various features of my present in-
vention;

PFlgure 35 is a view, in end _elevation, of the
switch shown in Figure 34;

Figure 36 is a sectional view, taken along the
line 36-—36 of Figure 34;

Figure 37 is a view, in end elevation, of the
switch shown in Figure 34 operated to the lower
position;

Figure 38 is a view, partly in end elevation and
partly in section, illustrating another embodi-

"ment of my invention;

PFigure 39 is a view, in end elevation, of the
switch shown in Figure 38 operated to its upper
position;

. Figure 40 is a fragmentary view, partly in sec-
tion, showing a modified form of contact ar-
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rangement for the switch shown in Figures 38
and, 39;
Figure 41 is a view similar to Figure 40 showing

the contact. members in the closed position;

Flgure 42 is a fragmentary view, in side eleva-
tion~of the modified form of contact construc-
tion;

Figure 43 is a detail sectional view, taken along
fhe line 43—A43 of Figure 41;

Pigure 44 is a view, in top plan, of one of the
equalizers that is employed in the contact con-
struction shown in Figures 40 through 43;

Figure 45 is a view, in side elevation, of a double
throw switch employing stationary small area
high pressure contact fingers;

Figure 46 is a view, in front elevation, of the
switch shown in Figure 45;

Pigure 47 is a detail sectional view taken gen-
erally along the line 4T—4T of Figure 45;

Pigure 48 is a view, in bottom plan,. of the
switch shown in Figure 45;

Figure 49 is a view, partly in side elevation and
partly in section, showing a modlﬁed form of
contact construction; and .

Figure 50 is a view similar to Figure 49, and
showing the relative positions of the contact fin-
gers just prior to closure of the switch.

According to my present invention, I mount
one or more pairs of contact fingers on the op-
posite sides of a switch blade that is mounted for
movement relative to a pair of stationary switch
members forming the circuit terminals. The
contact fingers are anchored to the edge of the
switch blade remote from the stationary switch
members, and they extend beyond the adjacent
edge. The stationary switch members comprise
U-shaped members having outwardly flared edges
between the upstanding sides of which the con-
tact fingers are positioned. Since the stationary
switch members are only of sufficient height to
engage properly the ends of the contact fingers
and do not extend across the entire width of the
switch blade, a maximum of electrical clearance
is provided between the stationary switch mem-
bers and the switch blade with a minimum of
movement of the latter. At the same time, the
required degree of flexibility in the contact fin-
gers is provided because of their attachment
along the remote edge of the switch blade.

Instead of employing contact fingers in the
form of wires, as provided in my copending ap-
plication Serial No. 445,548, Patent No. 2,063,954,
I provide relatively heavy copper straps riveted

at one end to the remote edge of the blade. A .

saw cut extends from the other end to provide
a bifurcated construction and permits a limited
degree of flexibility in each of the sections thus
formed. This relatively sturdy construction is
capable of resisting the heating effects that are
set up under short circuit conditions which may

not be the case when contact fingers in the form .

of wires are used.

Since the contact fingers are mounted on the
switch blade rather than on the stationary switch
members, and since the stationary switch mem-
bers are relatively short, the heat that is gener-
ated in the switch is readily dissipated since it
does not have to flow through the contact fingers
in order to reach fhe bus bar system structure

in which the switch is connected. Therefore only.

the heat that is generated in the switch blade
and the contact fingers themselves is required to

be dissipated thereby. Since a relatively large .

radiating surface is exposed, it will be obvious
that very little heat will be required to be con-
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ducted away through the.contact fingers them-
selves.

As indicated hereinbefore, the prestressed high
pressure contact effect is obtained by compression
springs that are positioned between the free ends
of the contact fingers. - A stop member in the
form of a rivet or its equivalent extends through

‘sultable aligned apertures near the ends to limit

the movement apart of the contact fingers. In
this location the springs are out of the path of
current flow, and thus retain their resiliency and

do not become annealed as is otherwise often the .

case if they are so located as to be required to
carry some or all of the current. Moreover, when
the springs are thus located, they are in a posi-
tion to apply the contact pressure most effective-
1y at the points where it is most required.

The prestressed contact fingers are provided
with raised surfaces of small radius. These sur-
faces may be in the form of rivets, as indicated,
the heads of which project outwardly from the
fingers to constitute the contact engaging por-
tions thereof. 'The inserts may be formed of
silver or silver alloy. - Since the actual contact
engagement takes place only within a narrow
range of movement of the switch blade from and
to the switch closed position, it will be obvious
that there is a limited amount of frictional en-
gagement between the switch blade and the sta-
tionary switch members. That 1is, after the
switch blade has been moved toward the open

_position to a very slight extent, the contact en-

gagement with the stationary switch members
is largely relieved and no additionai work need
be done to withdraw the switch blade other than
that required to move the blade itself. This is
in contradistinction to the conventional type of
knife switch in which the switch blade is designed
to engage the stationary switch members across
its entire width. In such a switch it is necessary
to move the switch blade a relatively long dis-
tance in order to relieve the frictional engage-
ment with the stationary switch members. Be-
cause of the release of the frictional engagement
between the switch members in the switch econ-
structed in accordance with the present inven-

tion, a minimum of work or effort is required to

operate to the closed or open position.

Advantage 1s taken of the fact that the greater
part of the work required to close the switch is
used to move it in a narrow range into the switch
closed position. A simple and compact lever ar-
rangement is provided at one end of the switch
blade, and it is so constructed that a minimum
of effort is required to move it through this nar-
row range Into the switch closed position, al-
though the force that is required to effect this
operation is relatively great. Such a mechanism
would be impractical if applied to the conven-
tional type of switch because of the compara-
tively wide range of its movement during which
sufficient force must be exerted to overcome the
friction between the relatively movable contact
members.

Ordinarily the switch blade of a high amper-
age switch comprises two or more bars of cop-
per that are comparatively heavy. Since the
frictional engagement between the switch blade
and the stationary contact members is relieved
almost immediately upon the movement of the
switch blade toward the open position, the switch
blade is free to fall under the influence of grav-

ity, assuming that it is mounted in a vertical

position and hinged at its lower end. Therefore,
it is desirable to provide & braking mechanism
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which will be effective after the contact pressure
has been relieved and which will retard the fall-
ing of the switch blade. A simple and compact
braking mechanism has been provided,.as will

- be hereinafter set forth in detail. It is further

pointed out that this brake mechanism is so
arranged as to be released on movement of the
switeh blade toward the closed position so that
it is only necessary o overcome the force of grav-
ity and the slight friction at the fulerum to bring
it to a position where the. lever mechanism will
be effective to move it to its final closed posi-
tion.

Instead of using a solid copper slab to form the
main parts of the stationary switch members, I

construct them of copper bars that are spaced

apart in such manner as to permit the free cir-
culation of air therethrough, thereby ventilat-
ing them. This laminated construction readily
lends itself to the construction of front or rear
connected switches, as the case may be.

When a high amperage alternating current
switch is mounted on & metallic switch base and
arranged for rear connection, it is necessary to
so construct the support structure that eddy cur-
rents will not be set up therein to such an extent
that undue heating takes place. For this pur-
pose T have provided a novel form of switch base
that is constructed by using structural members
of magnetic material that are readily obtainable
on the open market, in combination with certain
non-magnetic members, or used in conjunction
therewith. A sturdy support structure is thereby
provided which is readily capable of withstand-
ing the severe stresses to which the switch may
be subjected on the occurrence of a short cir-
cuit.

As will be apparent hereinafter, advantage is

» taken of mounting the prestressed contact fin=
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gers on the switch blade to construct a double
throw switch, in one embodiment a three pole
switch, and an operating mechanism is provided
which not only serves to move the switch blade,
but also serves to lock it in either position. The
locking feature is provided by a continued move-
ment of a single operating handle. Such a con-
struction is possible because of the relatively nar-
row range of movement that is required to bring
the contact fingers into complete contact engage-
ment with the stationary swiich members. It
will be understocd, of course, that this operat-
ing and locking arrangement may be used in a
single throw switch a swell as in a double throw
switch. : ’
Referring now particularly to Figures 1, 2, and
3 of the drawings, it will be noted that the refer-
ence character ! designates, generally, a high
amperage disconnecting switch of the type that
is known as a front connected switch. The
switck { comprises stationary switch members,
shown generally at 2 and 3, forming the ter-
minal members of a circuit which is bridged by
a switch biade, shown generally at 4. Through-
out the specification the term “switch blade”
will be employed to designate a bridging assembly
which may comprise one or more conductors or
switch blades. Generally, the blades will be
formed of flat copper bars, but, it will be under-
stood, that my invention is not limited to this
particular form of conductor. In the embodi-
ment of the invention shown in these figures, the
switch blade 4 comprises three switch blades §,
6 and 71, and in the specific embodiment illus-
trated, they are formed of copper bars three-

eighths of an inch thick, five inches wide, and
twenty-on inches long. ’ ‘

The stationary switch members 2 and 3 are
mounted on suitahle insulators 8 and 8 which, in
turn, may be mounted, as illustrated, on a suit-
able channel base {0. It will be understood that
the voltage of the circuit in which the switch 1 is
connected will determine the type and size of the
insulators 8 and 9 that are used. The pdrticular
switch illustrated is designed for use on a 7,500
volt alternating current circuit, and it has a con-
tinuous carrying capacity of 4,000 amperes.

The bus bars forming the circuit in which the
switch | is connected are connected to the sta-
tionary switch members 2 and 3 and secured
thereto by suitable bolts positioned in apertures
{1 that are located in the ends of clip bases {2
and. 3. As shown, the clip bases I12 and (3 are
of laminated construction, being formed by a
plurality of copper bars which not only readily
interfit with the bus bars of the power circuit,
but also provide a construction which may be
readily ventilated. The clip bases 12 and 13 are
suitably bolted to spacers {4 and {5 which, in
turn, are bolted to caps 16 and 1T on the in-

5.
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sulators 8 and 9. The copper bars forming the

clip bases 12 and i3 are spaced apart by spacers

such as {llustrated at 18 and 19. When the clip

bases 12 and I3 are assembled, these spacers are
positioned between the bars and riveted thereto
in locations which correspond to the positions
of the bolts that are provided for securing them
to the adapters 14 and 15, and also those bolts

* which are used for mounting the various parts

on the outer sides thereof. The arrangement
and construction of the clip bases 12 and 13 and
the manner in which the parts thereof are
soldered together will be illustrated and de+
scribed in further detail hereinafter. At the
present time it is sufficient to indicate that the
clip bases are formed of a plurality of copper
bars that are spaced apart in such manner as
to permit the free circulation of air therebetween

for cooling purposes. It will be obvious that the

adapters {4 and 15 may be omitted, and that the
clip bases 12 and {3 may be bolted directly to
the caps (6 and i1. However, in order to facili-
tate construction and to employ insulators 8 and
9 that were available in the open market, the
arrangement described hereinbefore was used.

Mounted on the outermost bar of the clip bases
12 and 13 are switch clips 20 and 2{ for receiving
contact fingers 22 and 23 thercbetween. The
switch clips 20 and 21 are generally-of U-shape
with outflared edges to facilitate the insertion of
contact fingers 22 and 23. As illustrated, the
switch clips 20 and 2§ are mounted on the clip
bases {2 and {3 by suitable bolts.

It will be recalled that the switch blade 4 com-
prises three switch blades 8, § and 1. These
blades are assembled as a unit and secured in
such relation by a bolt 2§ at the upper end, by
bolts 26 and 27 intermediate the ends and by a
bolt 28 at the iower end. ‘The switch blades §,
6 and 7 are secured in the proper spaced rela-
tion by tubular spacers 29, 30 and 3! that fit
snugly around the bodles of the bolts on which

- they are positioned with the ends abutting the

inner surfaces of the switch blades. When this
construction is employed, an accurate align-
ment of the switch blades is provided and main-
tained.

It will be cobserved that the switch blade 4
is hinged on the bolt 28 as an axle, and that it
is positioned in suitable U-shaped fulcrum mem-
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bers 32 that are secured by suitable bolts to the
clip base 18. It will be understood that the
switch blade 4 swings about the bolt 28 as an
axis to open and close the circuit between the
stationary switch members 2 and 3 by movement
of the contact fingers 22 and 23 into and out of
engagement with the switch clips 20 and 21, re-
spectively. The U-shaped fulecrum members 32
do not fit closely into the spaces between the
switch blades 5§, 6§ and 7, but they are somewhat
narrower to permit self-alignment between the
fingers 22 and 23 on the blades and the clips
20 and 21 on the base.

With a view to operating the contact fingers-

22 and 23 into and out of engagement with the
switch clips 20 and 21, and to latch them in the
closed position, a combined operating and latch-
ing mechanism, shown generally at 38, is pro-
vided at the upper end of the switch blade 4, see
Figure 4. The details of construction of the
operating and latching mechanism will be pres-
ently set forth.

Since the switch blade 4 is composed of in-
dividual blades of copper having a relatively
massive section and, consequently, considerable
weight, it is desirable to provide some means for
retarding the movement of the switch blade 4
to the open position under the influence of
gravity after the contact fingers 22 have been
moved out of engagement with the switch clips
20 and 21. For this purpose two brake assem-
blles, shown generally at-36, are provided be-
tween the blades § and 8, and 6 and 1, as {llus-
trated, for effecting this function. The brake
assemblies 38 are pivoted in bearing brackets 37
that are secured to the outermost bar of the clip
base 18 and between the switch clips 21, as illus-
trated more clearly in Figures 3 and 4 of the

_drawings.

As indicated hereinbefore and as will be set
forth in detail hereinafter, the contact engage-
ment between the switch blade 4 and the sta-
tionary switch members 2 and 3 takes place
within a narrow range of movement of the switch
blade 4. Stated differently, the frictional en-
gagement between the relatively movable switch
members takes place within a limited range of
movement to and from the switch closed position.
During this limited range of movement, 8 con-
siderable force must be exerted to effect the final
contact engagement in the switch closed position.
However, since this force need be exerted only
during a relatively short or limited movement of
the switch blade, it is possible to provide a com-
pact operating mechanism employing relatively
short levers that operate at a mechanical ad-
vantage, thereby requiring the exertion of a
relatively small force to move the switch blade
through this limited final range to the switch
closed position. The same mechanism may also
be used for moving the switch blade out of en-
gagement with the stationary switch members.
The combined operating and latching mecha-
nism 385 serves this purpose, and its construction
and operation is illustrated in more detail in
Figures 4 through 10 of the drawings, to which
reference will now be had, particular reference
being first directed to Figures 4 and 5.

As illustrated in these two figures, the operat-
ing and latching mechanism 35 comprises a pair
of lock levers 39 that are mounted for rotation
on opposite sides of the switch blade 8 on a bolt
40 that extends through the three switch blades.
The lock levers 39 are formed preferably of cast
hard bronze, and have integrally formed there-

2,226,386

with outwardly projecting bosses 42 that are
arranged to interfit with upwardly opening slots
43 in stationary latch arms 44 that are mounted
on the outermost bar of the clip base 2 adjacent
the upper end of the switch clip 20. The bosses
42 engage the right hand sides 45 of the slots 43
when the switch blade 4 is operated to the switch
closed position, and they engage the left hand

side 48 when the switch blade 4 is moved from .

the switch closed position. The lock levers 38
are provided at their inner ends with nose por-
tions 47 that engage a stop pin 48 extending
transversely through the middle blade 6. The
stop pin 48 is threaded at its central portion, and
it extends through a suitable clearance hole in
the blade 6 and is secured in position by lock
nuts on the opposite sides thereof, as illustrated.
‘When the lock levers 39 engage the stop pin 48,
no further rotation thereof takes place relative
to the switch blade 8, and the continued applica-
tion of force results in the movement directly
of the entire switch blade to the open position.

An operating member 50, having a pull ring
81 integrally formed therewith is rotatably
mounted on a pin §2 that extends through and
has a pressed fit with the lock levers 39. The
ends of the pin 52 project beyond the sides of
the lock levers 39, as at 83, for engagement with
apertures 84 in latch spring members 55. The
latch spring members 58 are preferably formed
of phosphor bronze spring strip material, and
they are mounted on the bolt 25 and between
the spacers 29 thereon. The latch spring mem-
bers 85 are secured against rotation about the
bolt 25 in addition to the frictional engagement
therewith by the spacers 28 by means of a rivet
86 that extends transversely through the middile
blade 6 and through tubular spacers 371. The
lateh spring members 56 are moved out of en-
gagement with the projecting ends 53 of the pin
52 by means of cam members 58 that are en-
gaged by cooperating cam members §9 carried
by the operating member §0. The cam mem-
bers 58 are in the form of short rivets, the inside
ends of which are rounded to suitably engage
the coacting surface of the cam members 59.

The latching members 8% should be released
before the lock levers 39 are rotated to pry the
switch blade 4 out of the closed position. In
order to combine the locking and operating fea-
ture in the single movement of the operating
member 50, slots 60 are provided therein to permit
relative movement of the operating member 50
with respect to the lock levers 39 as limited by a
pin 61 that extends through the lock levers 39.
The slots 60 are of sufficient length to permit the
movement apart of the latch spring members 58
by movement of the cam members 58 before any
torque is applied to rotate the lock levers 38
themselves.

It is desirable to maintain the nose portions
47 of the lock levers 39 adjacent the stop pin 48
after the switch klade 4 has been moved a slight
distance from the closed position until it is re-
turned to this position. When the movement of
the lock levers 39 is thus limited, the outwardly
extending bosses 42 from the lock levers 38 will
register with the upwardly opening slots 43 in the
stationary latch arms 44 to permit operation of
the switch blade 4 to its final closed position
through the lever action of the operating mecha.-
nism 35. It is for this purpose that a pair of
lever stops 84 is provided and rotatably mounted
on pins 85§ that extend through bearing blocks 66
which are mounted on opposite sides of the mid-

10

20

30

40

50

60

70

(t



2,226,386

dle switch blade 6, as is more clearly illustrated

-in Figure 9 of the drawings. The lever stops 64
. are provided with integrally formed. stop arms

€1 that are biased into the path of movement of
the nose portions 47 of the lock levers 39 by means
of leat springs 68 that are secured to the inside
of the lever stops 64 and bear against the ad-

_Jacent- faces of the switch blade 6. The lever

- stops 64 are held against the biasing force of the

10

_springs 68 by plates 69 that are secured, as by

. rivets, to the inner surfaces of the stationary

latch arms 44. The outer ends of the plates 69

- are provided with beveled edges 70 which first

15

. that.is close to the closed position, at which time -

engage nose portions Tl of the lever stops 64
when-the switch blade is operated to a position

“-the lock levers 38 should be released to permit .
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the bosses. #2 to enter the slots 43, as will be
readily understood.  When the switch blade has

.been moved a slight distance from its closed posi-

tion, the nose portions T{ no longer engage the
plates 69, and the lever stops 64 rotate to the
position shown in Figure 10 of the drawings.

- For the purpose of ‘describing the functioning

of the combined operating and latching mecha-
nism 35, it will first be assumed that the switch
blade & is in the closed. position, as illustrated in
Figure -4 of the drawings. The position of the
operating member 50 at this time is more clearly
illustrated in PFigure 5, where the latch spring

© members 85 are shown in engagement with the
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ends 53 of the pin 52, thereby locking the switch
blade & in the closed position and preventing its
being forced open under short circuit operating
conditions.  The pull ring 51 is engaged by a
sultable hook stick, and is rotated in the direc-
tion indicated by the arrow 12, Figure 4, to the
position shown by the broken lines. This rota-
tion is limited by the one end of the slots 60
engaging the transverse pin -61. During this
rotation, however, the latch spring members §5
are moved oul of engagement with the ends 53
of the pin 82, as is indicated more clearly in
Figure 6 of the drawings. The switch blade 4
is now unlocked and the continued application

~ of force to the pull ring 51 will now initiate the

movement of the switch blade 4 toward the open

“position;

50
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Since the right hand end of the slots 60, as
viewed in Figure 4, is In engagement with the
pin 61, the lock levers 38 now rotate together
therewith. The bosses 42 engage the left hand
sides 48 of the slots 43 in the stationary latch
arms 44 to pry the switch blade 4 out of the en-
gagement with the stationary switch members
2 and 3 and cause it to rotate about the bolt 28
as an axis in the direction indicated by the arrow
13, Figure 4. In Figure 7, the position of the
lock levers 39 is shown just after the prying

action has been completed and before the lever

stops 84 have been released. The frictional en-

- gagement between the relatively movable switch

.85
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members will have been released when the lock
levers 38 have heen rotated to the position shown
in Pigure 8, at which time the nose portions 47
are in engagement with the ends of the stop pin
48. Immediately thereafter the nose portions 71
of the lever stops 64 are moved out of engagement
with the plates 69, and the stop arms 871 are
moved to positions directly underneath the nose
portions. 47 of the lock levers 89 as is illustrated
more clearly in Figure 10.. The switch blade 4 is
then moved directly with the operating member
88 in the direction indicated by the arrow 74 to

‘the open position. ' This position is indicated by

7

the outllne of the switch blade 4 shown by the
broken lines in Figure 4. -

~When it is desired to operate the switch blade
4 to the switch closed position, the hook stick is
inserted in the pull ring 51, and it is first rotated
about the pin $2 until the opposite end of the
slots 60 engage the pin 61, Since the nose
portions 47 of the lock levers 39 are engaged by
the stop arms 67 of the lever stops 64, the lock
levers 38 are prevented from rotating about the
bolt 40, and the switch blade 4 is moved directly

_in conjunction with the movement of the oper-

ating member 50. During this portion of the
movement of the switch blade & to the closed
position, it is only. necessary to exert sufficient
force to overcome the force of gravity as applied
_to the switch blade 4 and a slight amount of
“triction that may be involved at the fulerum point.
The continued movement of the switch blade 4
toward the closed position finally causes the
nose portions 11 of the lever stops 64 to engage
the beveled edges 10 of the plates 69, with the

. result that the stop arms 61 are moved out of
“engagement with the nose portions 41.of the lock

levers 38, at which time the bosses 42 register
with the slots 43. The lock levers 39 are now free
to rotate about the bolt 40, and the bosses 42 en-
gage the right hand sides 45 of the slots 43 to
pry the switch blade 4 into the closed switch
position. During this operation, the pin §2 moves
along a path that is indicated by the broken line
15, Figure 8, and the ends 53 engage the out-

‘flared ends of the latch spring members 55 to

move them apart. In the final position, the ends
53 register with the apertures 64 in the latch
spring members 55 and serve to lock the switch
blade 4 in the closed position.

With reference to the action of the lock levers
39, it will be observed that the length of the work
arm is substantially the distance between the cen-
ter of the bolt 40 and the center of the bosses 42.
‘The length of the lever arm is substantially the
distance between the point at which the hook
stick engages the pull ring 81 and the center of
the bosses 42 It will be apparent that this pro-
vides a relatively high ratio of length of lever arm,
or power arm, to work arm, and thus a relatively
great force may be applied to move the switch
blade 4 to its final position with the exertion of a
comparatively small force on the pull ring 5i.
This of course applies to either direction of oper-
ation of the switch blade 4. During this final
movement . of the switch blade 4 to the closed
position the lock levers 38 are rotated through
substantially 90 degrees while the switch blade 4
is only moved a comparatively slight distance.
However, during this relatively narrow range of
‘'movement, the principal part of the work is done
in operating the switch blade 4 from one position
to the other. This is permitted by the particular
construction of the contact fingers 22 and 23
and the cooperating switch clips 20 and 2f which
will be described In detail hereinafter. With the
contact arrangement as indicated herein, it is
feasible to provide a lever action having a rela-
tively high ratio of length of power arm to work
arm for operating the switch blade into and out
of the switch closed position which would not
otherwise be the case if the conventional knife
biade and jaw construction is employed.

It will be recalled that the frictional engage-
ment between the relatively movable switch mem-

bers is released shortly after the switch blade 4

starts to move to the open position. Since the
switch blades §, 6 and 7 are heavy and, further,
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since they are substantially free to fall under the
influence of gravity once this frictional engage-
ment has been released, it is desirable to provide
some means for braking the movement of the
switch blade 4 to the open position, for other-
wise it may get out of the control of the operator,
causing possible damage if it is allowed to freely
fall to the open position. It is for this purpose
that the brake assemblies 36 are provided. The
construction and functioning of the brake assem-
blies 36 are more clearly illustrated in Figures 4,
11, 12 and 13 of the drawings, to which reference
will now be had. '

In Figures 11, 12 and 13, the details of con-
struction of one of the brake assemblies 38 are
shown. It will be understood that both of the
brake assemblies 38 are identical in construction
and that a detail description of one will be suffi-
cient. The number of assemblies that is used will
depend, of course, upon the size of the switch
blade 4. Therefore, while two brake assemblies
36 have been illustrated, it will be understood
that a lesser or a greater number may be em-
ployed without departing from the scope of my
invention.

Referring now particularly to Pigures 4, 11 and
12 of the drawings, it will be observed that a stop
link 80 is provided, formed preferably of brass,
and pivotally mounted on a pin 81 that extends
through the upstanding ears of the bearing
bracket 31. The stop link 80 is provided with a
longitudinally extending slot 82, the surfaces 83
of the adjacent sides providing braking surfaces,
the function of which will be set forth presently.
The end of the slot 82 away from the pin 81! is
rounded as at 84 to abut the spacer 30 around the
bolt 27 for the purpose of limiting the movement
of the switch blade 4 to the open position. It will
be understood that the bolt 21 is not inserted in
the switch blade 4 during the assembly thereof
until after the stop link 80 has been placed in
such position that the bolt 27 will extend there-
through.

With a view to braking the movement of the
switch blade 4 toward the open position, brake
shoes 85 and 88 are provided on opposite sides of
the stop link 80 in such manner that the spacer
30 and the bolt 27 project therethrough as illus-
trated. Buttons 81, formed of a friction mate-
rial, are disposed in suitable recessed apertures on
the inner faces of the brake shoes 85 and 88, and
are arranged to frictionally engage the braking
surfaces 83 of the stop link 80. The brake shoes
85 and 86 and the buttons 87 of friction material
are urged toward each other by a pair of com-
pression springs, one of which is shown at 88 in
Figure 13. Each of the springs 88 is mounted
in a cylinder 89 and around a bolt 90 that extends
through both of the brake shoes. A washer 81
is provided underneath the head of the bolt 98 to
provide a seat for the spring 88. The cylinder 89
is provided at one end with an inwardly extend-
ing flange 82, and, as illustrated, the spring 88 is
disposed between this flange 82 and the inner face
of the washer 81. At the other end of the cylin-
der 89 an outwardly extending flange 93 is pro-
vided that interfits with the countersunk portion
of an aperture 94 in the brake shoe 86. The bolt
98 extends through a suitable clearance hole 98
in the brake shoe 85. Since the compression
spring 88 bears at one end against the ihner sur-
face of the washer 81, thereby applying a force
to the bolt 98 in such direction as to move the
brake shoe 88 toward the brake shoe 8§, and
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since the other end of the compression spring 88
bears against the inner surface of the flange 82,
thereby urging the brake shoe 86 toward the
brake shoe 88, it will be apparent that the buttons
81 of friction material will be urged into frictional
engagement with the braking surfaces 83 on the
stop link 80. It will be obvious that it is unde-
sirable to space the blades 5§, 8 and 1 at a great
distance apart, and therefore it is necessary to
adopt a construction of biasing means for the

brake shoes 85 and 86 that will require a8 mini-~ -

mum of space.

In addition to the two bolts 90 that extend
through the brake shoes 85 and 86, & bolt 96 is
provided extending through a clearance hole 81
in the brake shoe 86 and through a tapped hole
98 in the brake shoe 85. A lock nut 99 secures
it in position. It will be noted that a suitable
slot 100 is provided in the stop link 80 and forms
an extension of the slot 82 to take care of the
bolt 96. i

In order to release the brake and to move the
brake shoes 85 and 88 apart when the switch
blade 4 is operated toward the closed position, a
hinge (8f, having oppositely extending arms 102
and 103 positioned in suitable recesses 104 and 105
in the inner surfaces of the brake shoes 85 and
88, is provided. When the switch blade 4 is
moved toward the closed position, the spacer 30
engages the adjacent central portion of the hinge
101 and forces the brake shoes 85 and 86 apart,
thereby releasing the frictional engagement be-
tween the buttons 87 and the brake surfaces 83
and permitting the free closure of the switch
blade &.

It will be observed that the brake shoes 85 and
86 are provided with registering openings 106 that
are elongated to a slight extent. Thus a certain
degree of movement of the switch blade 4 in either
direction can take place before the brake shoes
85 and 86 are engaged by the spacer 30 that sur-
rounds the bolt 21. When the switch is in the
closed position, as illustrated in Figure 4 of the
drawings, the slotted openings 106 permit suf-
ficlent movement of the switch blade 4 without
moving the brake shoes 85 and 88 to largely free
the contact fingers 22 from frictional engagement
with the switch clip 20 and the contact fingers 23
from engagement with the switch clip 2i. Thus,
it is only necessary to apply sufficient force by
the operating and latching mechanism 35 to over-
come the frictional engagement between the rela-
tively movable switch members, and the retard-

ing effect of the brake assemblies 36 is not called

into play until after this frictional engagement
has been largely released, at which time the
switch blade 4 is substantially free to fall under
the influence of gravity. It will be noted that
only a slight slack is required in this movement in
order to permit proper operation of the brake
shoes 85 and 86. Only this slight amount of
movement is required because of the particular
arrangement and construction of the contact
fingers 22 and 23 that requires only a limited
movement of the switch blade 4 to effect the com-
plete release thereof. This construction and ar-
rangement will presently be set forth in detail.

In Figure 11 of the drawings, the location of
the spacer 30 relative to the brake shoes 85 and
88 is shown in the switch open position. As
there indicated, the spacer 30 is abutted against
the rounded end 84 of the slot 82 and serves to
prevent further movement of the switch blade 4.
In this position the spacer 30 is spaced slightly
from the adjacent edge of the hinge 101, thereby
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providing sufficlent clearance for its movement to
permit the springs 88 to bring the buttons 87 of
friction material into sufficient engagement with

the braking surfaces 83 as will provide the re--

quired retarding effect. . In Figure 12, the arrow
107 indicates the direction of movement of the

spacer 30, shown by broken lines, relative to the.

stop link 80 when the switch blade 4 is moved to-
ward the open position.  The arrow 108 indicates
the relative movement of the spacer 30 when the
switch blade 4 is moved toward the closed posi-"
tion. The distance between the positions of the
spacer 30, shown by the broken lines, indicates
the slack that must be taken up before the brak-

_Ing action is applied when the switch blade 4 18

moved from the  closed position or is released
when 1t is moved toward this posltion from the
open position.

As indicated hereinbefore, only a slight move-
ment of the switch blade 4 is required to engage
or disengage the stationary switch members 2
and 3. Because of this limited range of move-
ment that is required, it is possible to provide the
operating and latching mechanism 38 and the
brake assemblies 36 that might not otherwise be
possible if the conventional type of switch were
employed, in which the switch blade is in fric-
tional engagement with the stationary switch
members over a comparatively large portion of
its total travel. The construction which permits
this desired functioning is illustrated more clear-
ly in Figures 14, 15 and 16, to which reference
will now be had. For the purpose of illustration,
the switch blade § is illustrated in conjunction
with one of the switch clips 20 of the stationary
switch member 2. However, it will be understood
that the same contact arrangement is employed
with the other switch blades and switch clips.

‘As {llustrated, the contact fingers 22 are se-
cured o the switch blade § along the edge there-
of that is remote from the switch clip 20 by any
suitable means, such as the rivets 111, and they
are spaced therefrom by spacers 112 formed of
relatively thin copper strips. . If .desired, the
spacers (12 may be tinned and the entire as-
sembly may be sweated into a substantially uni-
tary construction. The contact fingers 22 extend
across the entire width of the switch blade 8 and
beyond the edge that is adjacent the switch clip
20. The free ends are slotted, as indicated at 113,
by a saw cut to form a bifurcated construction
that includes branches or sections 114 and 118.

" Since I have discovered that point contact en-
gagement rather than surface contact engage-
ment takes place in switches of the conventional
knife blade type, I have provided for obtaining
the point contacts under the best possible condi-
tions. For this purpose the branches or sections

i14 and (15, which are somewhat independently -

movable within a limited range, are provided with
rivets 116 that are formed preferably of silver,
The ends of the silver rivets |1(8 that project out-
wardly from the contact fingers 22 are provided
with rounded heads, as illustrated, and in the
switch closed position they are aligned with and
in contact engagement with silver rivets 111 that
are located in the upstanding sides of the switch
clip 20. Silver is preferably employed, since its
contact resistance is relatively low and remains
constant over long periods of time.

While it is desirable to form the inserts or riv-'

ets 116 of silver, it will be obvious that the small
area contact surface may be . provided by up-
setting the bifurcated ends of the contact fingers
22 to form small radius spherical contact sur-

"in the apertures 119.

9

faces As Indicated, it 15 preferable to employ
silver or a silver alloy for forming the rivets {18,
but it will be understood that any other material
having similar characteristics that may later be
discovered, or which may be economical for use,
that has the contact-surface characteristics of
silver may be employed with equal advantage.

Instead of providing the small radius, and there-

by small ‘area, contact surfaces on the contact
fingers 22, I may position them on the switch clip
20 and form the contact fingers 22 ‘with plane
surfaces. In either construction, the ends of the
contact fingers 22 or the adjacent edges of the
switch clip 20 should be beveled or flared out-

wardly as the case may be, in order to properly.

engage the small radius spherical contact sur-
face portions with a sliding movement so that
they may be readily moved out of the path of
relative movement of the switch members with a
minimum of wear on the contact surfaces that
are disposed to engage with each other. These
various features of construction make practical
the use of multiple small area high pressure con-
tact surfaces that are so mounted as to be indi-
vidually resilient and prestressed as wlll be read-
{ly understood.

Since it is desirable to provide & relatively high
contact pressure between the silver rivets 118

and (11, a compression spring 118 is positioned .

between the free ends of the contact fingers 22.
The spring 118 is provided with a sufficient de-
gree of resiliency to apply the required contact
pressure between the silver rivets 116 and 117,
The spring 118, if not limited in the applica-
tion of its resilient force in biasing the contact
fingers 22 apart, would move them apart a con-
siderable distance. Each time that the switch is
closed, it would be necessary to compress the
spring {18 from this extended position to its posi-
tion as shown in Figure 14. This would require
a considerable amount of work to be done. More-
over, the ends of the contact fingers 22 would re-
main for.a greater portion of the travel of the
switch blade 4 in frictional engagement with the
switch clip 20. For the purpose of limiting the
movement apart of the contact fingers 22 and,
at the same time, taking advantage of the full re-
siliency of the compression spring 118, aligned
countersunk apertures ({9 are provided in the
contact fingers 22 on the center line of the saw
cut 113. A tension stud or rivet 120 is positioned
in the apertures {19, and its ends 121 are headed
over "inside of the countersunk portions of the
apertures 118. The central portion of the tension
stud or rivet 120 is enlarged, as at 122, to serve
as a guide for the compression spring {18 that
surrounds it. The rivet 128 is formed preferably
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of a copper rod having a diameter initially the .

same as the diameter of the enlarged central por-
tion. The ends are machined to provide the
necked down end portions for slidable mounting
‘ The ends of the necked
down portions are drilled to facilitate the forma-
tion of the heads 121. In order to provide sub-
stantially point contact engagement between the
ends of the compression. spring 1i8 and the
flanges or sections {14 and 115 of the contact
fingers 22, a ridge 123, Figure 16a, is upset along
the inner surfaces of the contact fingers 22 and
in alignment with the apertures f19. In this

manner, any tendency for cocking of the fingers .

60

85

70

is reduced to a minimum and the spring 118 acts .

more or less independently on each birurcated

" section.

The relative positions of the contact fingers 22
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the outer surfaces of the contact fingers 22.

10

toward the closed position in the direction indi-
cated by the arrow 124, are shown in Figure 15.
As there lllustrated, the headed ends 121 of the
rivet 120 are in engagement with the bottom sur-
faces of the countersunk portions of the aper-
tures 119, and thereby limit the movement apart
of the contact fingers 22. The headed outer ends
of the rivets 118 come into frictional engagement
with the outflared ends of the switch clip 20 at a
distance from the silver rivets | {7 mounted there-
in that is indicated at 125, Figure 14. It will be
understood that it is only during this relatively
limited movement that frictional engagement be-
tween the relatively movable switch members
takes place, and-that it is during this movement
that a relatively large force is required to effect
the final movement of the switch to the closed
position. In this position it will be observed that
the contact fingers 22 have been moved toward
each other a sufficient extent to relieve the head-
ed ends 121 of the rivets 120 of the pressure that
was applied thereto in the switch open position by
the compression spring 118. This spring is then
free to apply its full resilient force to maintain
the required contact pressure between the rivets
116 and 11T. However, the amount of work that
is required to be done in addition to the friction
force described above in obtaining this high de-
gree of resilient force is only that which is re-
quired to move the contact fingers 22 toward each
other through a limited distance for relieving the

tension stud or rivet 120 of the pressure applied.

thereto by the spring 1{8. In like manner, when
the switch blade is moved toward the open posi-
tion, frictional engagement between the relatively
movable members takes place only over a com-
paratively short distance as indicated at 125, at
which time the tension studs or rivets 120 limit
further movement apart of the contact fingers 22,
and thereafter no additional work need be done
in withdrawing the switch blade from the switch
closed position. This small inward movement of
the contact fingers 22 is only enough to assure
that the pressure is transferred from the rivet
120 to the inserts 118 on each of the sections 114
and 115. 'This feature assures that every contact
point bears on the switch blade at about the same
contact pressure, and thereby avoids the neces-
sity for making fine adjustments in the manu-
facture or maintenance of the contact fingers as
to their positions in the open switch position.

In Figure 17 of the drawings, I have illustrated
an alternative form of tension stud that may be
employed in place of the rivet 120 illustrated and
described hereinbefore. As shown, a tubular
member {26 is provided for slidably mounting in
the apertures 119. The tubular member 126 is
internally threaded to receive machine screws 121,
the heads of which are positioned in the counter-
sunk portions of the apertures 119.. These coun-
tersunk portions are made sufficiently deep and
the heads of the machine screws 1271 are suffi-
ciently thin so that they will not project beyond
A
tubular spacer 128 is positioned around the tubu-
lar member 126 and serves to center the spring
118. This construction permits a somewhat more
accurate positioning of the contact fingers 22,
facilitates assembly and permits more ready dis-
assembly for repair or replacement of the spring
118. It will be understood, however, that either
the rivet construction, as shown in Figure 15, or
the threaded construction, as shown in Figure 17,
may be employed.

“side members of the switch clip 4.
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and the rivet 120 as the switch blade § is moved -

Another embodiment of the prestréssed contact
finger assembly 1s illustrated in Figures 18, 19
and 20 of the drawings. As there shown, a switch
clip 129 is provided for mounting on a suitable
clip base, such as the clip base {2 shown in Fig-
ure 1. It will be observed that the upstanding
side members of the switch clip 129 do not extend
as far from the clip base as the corresponding
The reason
for this difference will soon be apparent. A
switch blade 130 is mounted for movement rela-
tive to the switch clip 129. Contact fingers 13(
are positioned on opposite sides of the switch
blade 130 and are secured thereto by rivets 132
along the edge that is remote from the switch clip
128. Spacers 133 are provided for spacing the
contact fingers 131 away from the sides of the
switch blade (30. It will be understood that
more than one switch clip 129 may be employed
as well as more than one switch blade 130. The
number used will depend upon the switch capac-
ity that is desired. It will further be understood
that the construction illustrated in these figures
may be employed in lieu of the construction
shown in Figure 1 of the drawings for the high
imperage disconnecting switch . Since the ar-
rangement of the switch 1 in its entirety using
the embodiment of the prestressed contact mem-
bers shown in Figures 18, 19 and 20 will otherwise
be essentially the same as illustrated and de-
scribed hereinbefore, the complete construction
using this embodiment is not illustrated herein.

As shown more clearly in Figure 19, the con-
tact fingers 131 are provided with slots 134 to

-form the bifurcated construction, thereby per-

mitting a limited degree of independent move-
ment of the branches thus formed. Inserts I35
are provided in the branches thus formed, and
they have rounded outwardly extending heads
which engage with corresponding inserts 138 in
the switch clip 129 to form the contact engaging
portions therebetween. ’
With a view to providing the necessary con-
tact pressure between the inserts 136 and 136
and, at the same time, retaining the prestressing
effect, as set forth hereinbefore, a prestressed
unit, shown generally at 131, is provided between
each of the free ends of the contact fingers 131.
The prestressed unit {37 comprises cup washers
138 and 139 that are provided with outwardly ex-
tending integrally formed bosses 140 and 141, re-
spectively, that are arranged to interfit with the
edges of countersunk portions {42 in the aper-
tures in which the inserts 135 are positioned in
the contact fingers 13f. The washers {38 and
139 are provided with inturned flanges for center-
ing a coll compression spring 143 therebetween.
If desired, the inturned flanges of the cup wash-
ers 138 and 139 may be extended toward each
other for the purpose of completely enclosing the
compression spring 143. A stop member (44, in
the form of a rivet, is slidably positioned in a
suitable clearance hole 146 in the cup washer (40,
and it extends through a hole 147 in the cup
washer 139 and is headed over, as illustrated, to

. secure it in position.

It will be apparent that the compression spring
143 reacts directly upon the inserts 135 and along
the line of contact thereof with the corresponding
inserts 138 in the switch clip 129. At the same
time the prestressing effect is provided in the
compression spring 143 by the stop member 144
which limits the expansion of the spring (43 to
a position such that the heads of the inserts 135
are positioned slightly within the path of rela-
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{ive movement with the inserts 138 in the

clip 129. Bince the prestressed unit {37 is aligned
with the inserts (3§, rather than being spaced
therefrom, as shown in Figure 14 of the drawings,
it will be obvious that the side members of the

.. switch clip 129 need not be of the height there

10

_shown. - Moreover, this modified construction re- -
duces the length required for the contact fingers -
131 ‘without in any way decreasing the current

carrying capacity thereof. - A further advantage
resides in the fact that the construction of the

- contact fingers 131 is simplified and the number

15

20

of machine operations required to form them is
reduced to & minimum. - ‘Because of the provision
of the bosses 148 and 141 interfitting with the de-
pressions . 142 in the bases of the silver inserts
135, substantially point contact is provided with
the sections formed in the bifurcated ends of the
contact fingers 131. A small space between
washer 139 and the bifurcated ends of the fingers
181 permits a limited independent movement of
each section. Since substantially point contact
engagement is provided because of the headed
ends of the inserts 135 with the inserts 136, the
pressure exerted by the compression spring 143

s directly applied along this line of contact.

. Thus a maximum of contact pressure is provided

30

between the silver inserts with a minimum -of
movement of the compression spring 143 and
with minimum transfer of heat from the contact

- surfaces to the springs.
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Advantage is taken of the principle of apply-
ing the biasing force in line with the contact

-points to construct the disconnecting switch

shown in Figures 21 and 22 of the drawings.

This switch is primarily designed to have a ca-:

pacity from 400 to 800 amperes. ‘The switch,
shown generally at 158, comprises a switch blade,

.shown generally at {81, that iz made up of in-

'dividual blades 152 and {53 that are secured in
spaced apart relation by transversely extending
rivets 154, ' A pull ring {58 is provided at the
upper end of the blade 15 to permit remote op-
eration by means of a hook stick. .

At its lower end, the switch blade 181 is hinged
by means of a transversely extending bolt 158 on
a fulcrum member {87 that is secured to a clip
base 1588, in the form of a flat bar conductor, that
is provided with apertures 158 to permit the con-
nection of a terminal member or a bus conductor
thereto. The clip base 168 is mounted on a
spacer 160 which, in turn, is mounted on a suit-
able base 181 of insulating material.

Between the switch blades 152 and 153, bifur-
cated contact fingers 182 are mounted at the up-

~per end for contact engagement with a switch

clip 163 constituting a stationary switch mem-
ber. At the lower ends, bifurcated contact
fingers 164 are positioned between the switch
blades 152 and 183 for contact engagement with
a switch clip 165 that is mounted, as indicated,
on the clip base {88. The switch clip 163 is
mounted on a clip base 188, similar to the clip
base 158, and is provided with suitable apertures
167 therein to permit connection thereto. The
switch clip 168 is spaced from the base {8i by a
suftable spacer 168.

The construction and functioning of the con-
tact fingers employed in the switch {88 are il-

lustrated more clearly in Plgures 23 and 24 of the

drawings. As there illustrated, the contact
fingers 184 are spaced slightly from the inner
surfaces of the switch blades 1§52 and (§3 by
spacers {710, and they are spaced from each other
by means of a spacer IT(. Rivets 12, extending

2,926,386
switch
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transversely. through the switch blades 182 and.
183, spacers 110, contact fingers. 164, and the
spacer IT{, serve to hold the contact fingers in
the desired spaced relation along the edges of the
switch blades (52 -and (83 that are remote from

the stationary contact' member comprising the
‘switeh clip 168, - :

-With a view to providing point contaét engage-

- ment with the switch clip (68 and the desired

contact surface therebetween, inserts 173 are pro-
vided in each of the branches formed in the bifur-
cated ends of the contact. fingers (84, and cor-

responding . inserts 174 are positfoned in the
: switch clip 168.

The necessary contact pressure
between the inserts is provided by means of a
compression spring (18 that is positioned in
alignment with the inserts 178 and 114 in suit-
able recesses 116 in the inner faces of the contact
fingers (84. It will be noted that the axis of the
compression spring 118 substantially coincides
with the line through the contact points between
the inserts 173 and 174 in the opposite arms of

‘the switch clip 165, When the spring 116 is lo-

cated in this position, the maximum contact
pressure is provided with a minimum of move-
ment being required on the part of the spring.
Since, In this construction, the contact fingers

‘164 are relatively short, they are annealed for a

portion of their length, as indicated at (11. The
annealing increases the flexibility of the contact
fingers 164 without reducing the current earry-
ing capacity thereof and permits the use of a
somewhat lighter spring {18 than might other-

- wise be required. :
. Instead of annealing the contact fingers 164

for a portlon of their length as indicated at 177,
saw cuts 178 may be located in the opposite sides
thereof in staggered relation, as indicated, to
provide the required degree of flexibility. I have
found that the provision of the saw cuts 1718

~materially increases the flexibility of the rela-

tively thick contact fingers 184, and at the same
time the current carrying - capacity thereof is
not appreciably reduced since the saw cuts 178
are extremely narrow in width.

When the switch blades 152 and 153 are with-
drawn from the switch clip 185, the contact
fingers (64 are biased apart in the directions
indicated by the arrows 118 by the spring 178.
The movement thereof apart is limited by the
engagement of the outer surfaces of the contact
fingers 164 with the edges of the switch blades
152 and 183 adjacent the switch clip 185. There-
fore, it is unnecessary to provide any additional
stop means for limiting the movement of the
contact fingers (84 apart, and, at the same time,
the prestressed effect of the spring 171§ is re-
tained. In this position, the heads of the inserts
{13 are positioned slightly within the path of
relative movement with the switch clip {68.
When the switch blades 1§2 and 153 are moved
toward the switch closed position in the direc-
tion indicated by the arrow 188, the contact fin-
gers (84 are moved toward each other and the
spring (18 is compressed still further so that
the full strength thereof i3 available to provide
the required degree of contact pressure between
the silver inserts {73 and 174.

In Figures 25 and 26 of the drawings, I have
fllustrated a high amperage switch, shown gen-
erally at 182, which embodies the prestressed
small area high pressure contact construction in
combination with & quick break mechanism
adapted to permit the opening of the switch
under load without injury to the main contact
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fingers. As there shown, the switch 182 is mount-
ed on a sultable base 183, formed of insulating
material, on which are suitably bolted clip bases
{84 and 185. These clip bases are formed of &
plurality of flat bars spaced apart as by spacers
188 and i81. This arrangement provides a ven-
tilated construction by means of which any heat
generated in the clip bases is readily dissipated.

The clip bases 184 and {88 are arranged for

10, front connection, and, as shown in Figure 26,
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~ of a suitable insulating material, such as wood. .

they are provided with extensions {88 and i89,
respectively, for mounting terminal clamps {98
and §91 thereon. The terminal clamps 198 and
191 are adapted to be connected to flexible cur-
rent carrying conductors of relatively large cur-
rent carrying capacity.

Mounted on the clip bases {84 and 188 are
switch clips 192 and {93 with which contact fin-
gers i184 and 195, carried on opposite sides of
switech blades 196 and 197 are arranged to en-
gage. The construction of the switch clips 192
and 193 and the contact fingers (94 and (9%
may be such as illustrated in Figure 14 or in

Figure 18 of the drawings. It will then be under-.
5 stood that the contact fingers 184 and 195 are

of the small area high pressure prestressed type,
having Inserts therein to. engage corresponding
inserts in the switch clips 182 and 193 to form
the contact engaging portions therebetween.
The switch blades {98 and {97 are mounted
in spaced apart relation by suitable spacers and
bolts in a manner similar to the construction of

the switch shown in Figure 1 of the drawings.-

At the lower end, the switch blades 198 and 197
are mounted on a bolt 198 for rotation on a ful-
crum member {89 that is mounted on the clip
base {85. At the upper end, an operating mech-
anism, shown generally at 200, is provided which
is similar to the operating mechanism 3%, shown
in Figure 1. Since its prying and locking action
is the same 'as that described hereinbefore In
connection with the mechanism 35, a descrip-
tion thereof will not be set forth. Instead of
the pull ring 51, Figure 1, a lever 201 is pro-
vided to which an operating rod 203 is attached
for remote operation. The rod 203 is constructed

Since the switch 182 is to be opened under

 load, it is desirable to provide auxilary quick

nt

-1
=

break means that will remain closed until the
switch blades 196 and 197 are moved to a pre-
determined position from the closed position so
that no arc will be formed between the contact
fingers 194 and the switch clip 192. For this
purpose, an auxillary or quick break blade 208
is provided, and it is rotatably mounted on &
bolt 207 that extends transversely through the
switeh blades 196 and 197. The auxillary blade
286 is arranged to engage an auxiliary switch
clip 208 that is mounted in any suitable manner
on the uppermost bar of the clip base i34, as
shown. A removable arcing tip 209 is provided
at the upper end of the auxiliary blade 208, and
it is so shaped as to have locking engagement

3 with a latch 210 that is pivotally mounted in a

suitable bearing between the switch clips (92 and
which is biased for rotation in a clockwise direc-
tion by a spring 2i1. Its movement in this di-
rection is limited by a nose portion 212 of the
latch 218 after the auxiliary blade 286 is released.

The auxiliary blade 208 is biased from en-
gagement with the auxiliary switch clip 208 by
a spring 243 that is positioned around the bolt

201, one end being positioned behind & pin 2i4

extending through the switch blades (3¢ and {97

“the influence of the spring 213.
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and the other end being positioned behind a pin

215 that extends through the bifurcated lower
end of the auxillary blade 288. :

With a view to Insuring that the auxiliary
blade 208 wiil be moved out of engagement with
the auxiliary switch clip 208, a link 218 is mount-
ed on the pin 21¥ and is provided with a slot
211 in which a pin 218, extending between the
switch blades 188 and 181, is positioned. The
link 216 and the pin 218 not only serve to insure
the movement of the auxiliary blade 208 to the
open position, but also they provide a stop for
limiting -its movement in this direction and for
causing conjoint movement thereof with ‘the
switch blades 196 and 197 when they are moved
to the switch closed position.

When the operating rod 203 is pulled down-
wardly, the operating and latching mechanism
280 is released and the switch blades (86 and
191, together with the contact fingers {84 and
195 carried thereby, are pried out of engagement
with the switch clips 182 and 193. During this
operation and until the switch blades 186 and 197
are moved an appreciable distance from the
switch clip 192, the auxiliary blade 208 remains
in contact engagement with the auxillary switch
clip 208, although during this time it has rotated
relative thereto to a slight extent. It will be ap-
parent that the auxiliary blade 208 is retained in
this position by the latch 218. When the switch
blades 196 and {87 have been moved o a prede-
termined distance from the switch clips 192,
which distance will be determined by the neces-
sary clearance to prevent arcing as determined by
the voltage of the circuit in which the switch is
connected, the auxiliary blade 208 wiil be released
from the latch 2i0 and will leave it and the
auxiliary switch clip 208 with a snap action under
Any arc that
may tend to be formed will be rapidly drawn out

- and interrupted by this snap action. While the

switch blades 198 and 187 are being moved to the
open position, the pin 218 is being moved toward
the right hand end of the slot 217. If sufficlent
friction should be present between the auxiliary
blade 206 and the auxiliary switch clip 208 as
would prevent the separation thereof under the
‘influence of the spring 213, the continued move-
ment of the switch blades 198 and (87 will cause
the suxiliary blade 206 to be moved out of en-
gagement with the auxiliary switch clip 208, as
will be readily understood. When the auxiliary
blade 206 is released, it moves in a clockwise direc-
tion until the left hand end of the slot 217 in the
link 218 engages the pin 2i8. On movement to
the switch closed position, the pin 218 insures
the conjoint movement of the auxiliary blade 206
and the switch blades 198 and 197.

Because of the particular bus construction and
arrangement, it is often.desirable to provide for
connecting one or both of the stationary terminal
members of a high amperage disconnecting switch
at the rear rather than at the front. In Figure 27
of the drawings, I have shown a high amperage
disconnecting switch that is suitable for back or
rear connection which embodies the prestressed
small area high pressure contact finger construc-
tion together with a novel form of clip base and
connections thereto. In addition, the particular
manne, ia which the clip bases are mounted on a
support stiucture is new insofar as I am aware.
While both stallonary terminal members of the
switch shown in Figure 27 are adapted for back
connection, it will be understood that either or
both may be so arranged while the other terminal
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member is arranged for front connection, as

shown in Pigure 1 of the drawings. -

Referring now particularly to Figure 27, it will
be observed that a high amperage disconnecting
switch is there shown generally at 221, The
switch 22{ comprises a pair of spaced apart
aligned stationary switch members 222 and 223
that are arranged to be bridged by a switch blade,

" shown generally at 224. The particular embodi-

ment of the switch 221 shown is adapted for con-
tinuously carrying 6,000 amperes, and it is pro-
vided with four blades near each end of which
nine pairs of contact fingers 226 and 221 are se-

cured for contact engagement with switch clips.

228 and 228 that are mounted respectively on clip

bases 230 and 281. The rear connections are pro--

vided by a plurality of conductor members 232
and 233 in the form of flat copper straps that
are individually connected to the plates or lam-
jnations forming the clip bases 230 and {81, in a
manner which will be presently set forth. It
will be understood that the arrangement of the
contact fingers 226 and 227 and the cooperating
switch clips 228 and 229 may be as shown in

‘Pigure 14 or in Figure 18 of the drawings, as may

be desired. A combined operating and latch-
ing mechanism, shown generally at 238 at the
upper end of the switch blade 24, may be pro-
vided and constructed similar to the mechanism
35 shown in Pigure 1 for prying the switch blade
224 into and out of the switch closed- position,
and for locking it in the switch closed position.
In like manner, a brake, shown generally at 236,
may be provided that is similar to the brake as-
sembly shown at 36 in Figure 1 of the drawings
and described hereinbefore in detail. At its lower
end, the switch blade 224 is rotatably mounted
by means of a transversely extending bolt 23T on
fulecrum members 238 that are suitably secured to
the clip base 231.

It will be observed that the conductor mem-
bers 232 and 233 are mounted in spaced apart
relation in and extend through tubular insulator
pushings 240 and 241. The bushings 240 and
241 are formed preferably of porcelain, thereby
requiring that special consideration be given to
the manner in which the conductor members 232
and 233 and the clip bases 230 and 231 connected
thereto are mounted thereon. In Figure 29 of the
drawings, the preferred construction in connec-
tion with the insulator bushing 241 is illustrated.

It will be understood that the arrangement and

construction of the insulator bushing 240 is iden-
tical with that of the bushing 241 and, therefore,
a description of the latter will serve for both.

As shown in Figure 29, the insulator bushing
241 is provided with seating rings 242 and 243
at each end that are formed of non-magnetic
metal. Since the switch 221 is intended for con-
nection in an alternating current circuit, it is
desirable that no complete magnetic circuit be
positioned around the circuit formed by the con-
ductor members 238 for the purpose of avoiding
stray losses and undue heating. The seating
rings 242 and 243 are cemented, as indicated at
244 and 245, to the ends of the porcelain insulator
bushing 241, and they are each provided with four
registering clearance holes 246 and 241. Stud
bolts 248 extend through these registering clear-
ance holes 246 and 247 and into suitable tapped
holes in the laminated clip base 231. Suitable
nuts are provided at the outer ends of the stud
bolts 248 that are drawn up to secure the clip base
231 in position. Since it is highly desirable that
the switch clips 228 and 229, carried by the clip
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bases 238 and 231, be maintained in substantial
alignment throughout the life of the switch 221,
dowel pins 249 are positioned in suitable drilled
holes that extend through the clip base 231, for
example (Figures 28 and 33), and into the retain-
ing ring 243. In this manner, any tendency for

. the clip base 231 to shift relative to the seating

ring 243, as permitted by the clearance holes 247,
is avoided, and the desired substantial align-
ment {s accurately maintained.

It is essential that a substantial support strue-
ture be provided- for mounting the insulator
bushings 240 and 241 in the desired alignment.
Moreover, the mounting must be such that the
switeh structure will be capable of withstanding
the severe stresses to which it may be subjected
under short circuit load conditions.” For this
purpose, each of the insulator bushings 240 and
241 is provided midway the ends thereof with
support rings 252 and 253 that are formed of
non-magnetic material for the reasons set forth
hereinbefore. As indicated in Figures 28 and 29,
the support ring 253 is secured to the outer sur-
face of the insulator bushing 241 by a suitable
cement, as indicated at 254. It will further be
observed that the support ring 253 is provided
with outwardly extending flanges 255 and down-~
wardly extending flanges 256 at right angles
thereto for interfitting with side frame members
257 in the form of channel-shaped structural
members. It will be understood that angles
rather than channels may be employed. With a
view to providing relatively high strength and,

at the same time, an economical construction, the’

side frame members 257 may be formed of steel.
When the side frame members 257 are positioned
as shown in the-drawings, their magnetic prop-
erties are not of importance, since they are not
positioned as to be materially affected by the
magnetic field generated by the alternating cur-
rent flowing through the circuit in which the

. switch 221 is connected. Bolts 258 and 259 are

provided for securing the support ring 253 to the
side frame members 251, as Indicated. If it is
desired to provide additional fransverse mem-
bers between the side frame members 257 in
addition to the support rings 252 and 253, end
frame members 260 may be provided and secured
to the ends of the side frame members 251 by
suitable tap bolts 26f. The end frame members
260 are formed of non-magnetic material in
order to prevent the induction of eddy currents
therein and in the side frame members 251, as
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will be readily understood. Suitable apertures -

may be provided in the end frame members 260
for mounting the entire switch assembly in a suit-
able support structure.

It will be obvious that the switch 221 may be
mounted for rear connection on a switchboard
panel rather than for mounting in the open type
of framework as illustrated in Figure 27. In such
case the insulators 240 and 241 would be omitted,
and in leu thereof suitable apertures would be
provided in the switchboard panel and the neces-
sary holding means would be provided to secure
the switch 221 in position, as will be readily
understood. )

As indicated hereinbefore, it is desirable to

- provide a ventilated construction for the base

that supports the switch clips rather than to
provide a solid block from which the heat gen-
erated therein is not readily dissipated. For this
purpose each clip base is constructed of a plu-
rality of plates or laminations of copper that are
spaced apart by suitable spacers positioned at
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' tapped holes are provided therein.
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selected positions therebetween in such manner
as to permit the circulation of alr therethrough
to effect the desired ventilation. The spacers are
located in such positions that tapped holes may

be provided for mounting the clip base on the’

supporting structure and for securing the switch
clips thereto. A typical type of ventilated clip
base construction is illustrated in Figures 30
through 33, to which reference will now be had.
The clip base 231 there shown is similar in con-
struction to the clip bases §2 and I3 shown in
Figure 1 of the drawings. In the present embodi-
ment, the clip base is arranged for rear connec-
tion rather than for front connection as shown
in'Figure 1. Otherwise the features of construc-
tion are essentially the same. ]

As indicated in Figure 33, the switch clips 228
are mounted on the outermost plate or bar of
the switch clip base 231 by screws 284, two of
which are positioned at each end thereof. The
screws 2684 are positioned in tapped holes that
extend through the top two plates forming the
clip base 231. Spacers 265, in the form of flat
copper straps, are positioned between these two
plates to space them apart and to provide suf-
ficient body for the tapped holes. Additional
small square spacers 266 are provided between
each of the plates forming the clip base 23§ in
alignment with the stud bolts 258, and suitable
As shown
more clearly in Figure 31, the spacers 266 and
266 are secured in position by means of rivets

287, 268 and 269 of suitable length, as required.

Additional spacers 210 are provided in alignment
with the fulcrum members 238, and tapped holes
211 are provided therein for bolts 272.

It will be noted that the construction of the
switch clip 2381, as described thus far, is such as
to permit the circulation of air between the
‘plates, with the result that any heat that is gen-
erated therein is readily dissipated. If the clip

‘base were arranged for front connection, the-

plates forming it would be provided with suit-
able extensions to permit the connection of con-
ductors thereto as indicated in Figure 1 of the
drawings. For such a construction the various
spacers and plates forming the switch clip base
would first be tinned and then assembled with a
suitable flux therebetween. The various lengths
of rivets will be inserted as required. The entire
assembly is then subjected to sufficient heal to
cause the tinned surfaces to be sweated together,
thereby forming a substantially unitary con-
struction. )

Advantage is taken of the open type of con-
struction of the clip bases for ventilating pur-
poses to provide a novel form of connection
thereto for a rear connected disconnecting switch.
‘While this form of connection is illustrated and
has particular utility in connection with elip
bases, it will be understood that it may be em-
ployed for making connections between the vari-
ous connections in a bus structure. For example,
the laminations or plates forming the clip base
may be considered as a part of a bus conductor
to which a connection is to be made. In either

case, a ventilated type of construction results -

that reduces the number of hot spots that might
otherwise be present if the conventional type of
connection were made.

As illustrated more clearly in Figures 31 and
32 of the drawings, the Innermost plate or lam-
ination of the clip base 231 is provided with a
rectangular opening 215 having a width that is
slightly greater than the width of the conductor

2,236,386

members 233. The outermost conductor members

. 233 have the ends thereof turned-in opposite di-

rections as indicated at 218, and they are secured
to the next plate or lamination of the clip base
231 as by rivets 271. Each succeeding plate or
lamination is provided with a rectangular aper-
ture having the same width as the aperture 275,
but having successively shorter lengths, except-
ing the outermost lamination, and the ends of the
next succeeding pair of conductors 233 are turned
outwardly and secured in position by rivets. It
will be understood that the engaging surfaces of
the plates or laminations forming the clip base
231 and the outwardly turned ends of the con-

.ductor members 233 will-be tinned, and a suitable.

flux will be inserted therebetween during the
assembly process; The entire clip base 23§ with
the rearwardly extending conductor members
233 is then heated to the necessary temperature
to sweat the various engaging surfaces together,
as will be readily understood. It will be appar-
ent that this construction provides a very in-
timate contact engagement between the clip base
and the conductor members associated there-
with, while at the same time it retains the ad-
vantages of the spaced apart relationship for
ventilating purposes. As a result, the actual
amount of material that is used in constructing
the clip bases for a given current carrying ca-
pacity may be considerably reduced over that
required when the conventional type of construc-
tion is used. ‘
Instead of employing a laminated construction

- for the conductor members 232 and 233, a solid
threaded cylindrical conductor may be employed.

Such a construction would not provide the rela-
tively large radiating surface that is provided
by the laminated construction.. However, it may
be desirable to use it in some instances. In such
case, correspondingly threaded apertures would
be provided in the clip bases 236 and 231, and
the cylindrical conductor members, 'on being
screwed into them, would be sweat-soldered in
position. . .

I have found it desirable to incorporate the
prestressed high pressure low area contact finger
construction in a switch ¢f the multi-pole double
throw type, such as may be used for shifting a
polyphase synchronous converter from the start-
ing to the running connections. For large sizes
of synchronous converters, the switch must carry
relatively high currents in the starting as well as
in the running position.” In addition, relatively
large capacity quick break switch means should
be provided for preventing arcing between the
main switch blades and switch clips when the
switch is operated from the starting to the run-
ning position. Although such a switch will neces-
sarily be of relatively massive construction, its
operation should be reldatively easy in order to
require the exertion of a minimum of effort for
operating it. .

When the prestressed contact finger construc-
tion is employed in a switch of this type that re-
quires a movement within a relatively narrow
range in order to effect complete disengagement
of the contact members, it is possible to provide
a compact construction and at the same time pro-
vide the necessary electrical clearances between
the relatively movable switch members. More-
over, because of the narrow range of movement
during which a relatively large force is required
to effect the engagement and disengagement of
the contact members, it is possible to employ a

) variable ratio lever system for effecting the move-
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ment of the switéh blades to and from either

. switch closed position, and at the same time re-
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quiring the exertion of & minimum effort.

The construction and functioning of a switch
of this type are illustrated in Pigures 34, 35, 36.

and 37. While a multi-pole double throw switch
is there shown, it will be understood that the op-
erating mechanism may be employed for a single
throw single pole switch if desired.

Referring first to Pigures 34 and 35 of the
drawings, it will be observed that the multi-pole
double: throw switch is indicated generally at
280. In the embodiment of the switch 2808 there
shown, it comprises three poles that are desig-
nated generally as 281, 282 and 283. Since the
construction of these poles is essentially the
same, only one of them will be described in de-
tail and reference characters applied thereto.

As illustrated, the pole 281 comprises a pair
of outside switch blades 285 and 288 and an in-
termediate switch blade 281, At their upper ends,
the switch blades 285 and 288 are arranged to
engage switch clips 288 and at their lower ends

- they are arranged to engage switch clips 289. It

will be observed that only two switch clips 288
are provided at the upper end, while three switch
clips 289 are provided at the lower end. It will

further be observed that the intermediate switch’

blade 287 is slightly more than half as long as
the outside switch blades 285 and 286. This con-

" struction is employed since the switch 280 is
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maintained in the upper or starting position dur-
ing only a comparatively short time, while it re-
mains in its lower or running position indefinite-
ly. The current carrying capacity for the start-
ing position, therefore, is not required to be as
great as for the running position. The switch
clips 288 and 289 are mounted on clip bases 290
and 291 that are provided with rearwardly ex-
tending conductor members 292-and 283. If de-
sired, the construction of the clip bases 290 and
291 and the conductor members 292 and 293 con-
nected thereto may be as illustrated in Figures 31
and 32 of the drawings and described hereinbe-
fore. .

The switch blades 285, 286 and 287 are rotat-
ably mounted on a shaft in the form of a bolt 294
that extends transversely through the upstand-
ing side members of intermediate switch clips
285 that are mounted on a suitable clip base 296
having rearwardly extending conductor members
281. It will be understood that the conductor
members 292, 293 and 281 may be positioned as
iltustrated, or at any other suitable angle, de-
pending upon the location of the busses to which
the various switch members are to be connected.

The switch blades 285, 286 and 287 are pro-
vided with prestressed apart contact fingers 298
and 298 adapted for high pressure low area con-

tact as indicated, and similar contact fingers 300 .

intermediate the ends thereof. The contact fin-
gers 298 and 299 are arranged to engage corre-
sponding inserts in the switch clips 288 and 289.
Two rows of inserts 301 and 302 are provided
in the outside switch clips 295 for engaging the
corresponding inserts in- the contact fingers 300

when the switch blades are operated to either

switch closed position. Only a single row of in-
serts 302 will be provided in the upstanding sides
of the intermediate switch clip 295. It will' be
understood that the construction of the contact
fingers 298, 289 and 3080 may either be as illus-
trated in Figure 14 or in Figure 18 for the pur-
pose of obtaining the desired contact effect.

' Since considerable current must be broken

when the switch 280 is operated from the upper
position to the lower position and severe arcing
may result, a pair. of quick break switch blades
308 is rotatably mounted on a pin 306 that ex-
tends transversely through the switch blades
288 and 286.. A spring 307 ig provided around
the pin 308 for biasing the blades 305 in a clock-
wise direction, as viewed in Figure 35, for effect-
ing the quick break action, which movement is
ltmited by a stop pin 308 that also extends trans-
versely through the switch blades 285 and 286.
As indicated more clearly in Figure 36 of the
drawings, the switch blades 305 are arranged to
have contact engagement with g prestressed con-
tact finger assembly 309 which may he con-

“structed as illustrated either in Pigure 14 or Fig-
-ure 18 of the drawings. It will be understood

that the contact finger assembly 309 is arranged
to engage suitable inserts along the inner sur-
faces of the blades 305. A transverse pin 310 is
provided at the upper end of the blades 30§ for
engagement with a latch 311 that is rotatably
mounted on a pin 312 that is suitably supported
between the switch clips 288, as illustrated. A
spring 313 serves to bias the latch 311 in a clock.
wise direction, as viewed in Pigure 36, and its
movement in this direction is limited by a stop
pin 314. Sufficlent current carrying capacity is
provided by the prestressed contact finger assem-
bly 308 during the transfer operation and after
the contact fingers 298 have been moved out of
engagement with the switch clips 288. Whatever
arcing occurs takes place between the upper ends
of the blades 305 or the pin 310 and the latch
311. ‘These parts are readily replaceable and
are relatively inexpensive as compared to the
contact fingers 298. Barriers 315 of suitable in-
sulating material - are positioned between the
switch clips 288 and alongside of the upper ends
of the blades 305 in order to confine the arcing
therebetween and prevent Injury to the contact
fingers 298 and the switch clips 288, . ,

As indicated hereinbefore, each of the three
poles forming the switch 280 is identical in con-
struction with the other poles. The manner in
which the switch blades of each pole are com-
monly operated will now be set forth.

Referring now particularly to Figures 34 and 35
of the drawings, it will be observed that a shaft
318, surrounded by a suitable tube 319 of insu-
lation, extends through each of the blades 285,
288 and 287 of each of the switch poles 281, 282
and 283, and that it extends slightly beyond the
two outer poles. It will be readily understood
that the tube 318 of insulation is provided to pre-
vent short circuiting of the switch poles by the
shaft 318 which is preferably formed of metal in
order to provide the desired strength. The shaft
318 and surrounding tube 319 are rotatably
mounted in the switch blades of each switch pole
for a purpose which will presently be apparent.
At each end of the shaft 318 an arm 320 is se-
cured, on the lower end of each of which a roller
321 is positioned. The rollers 321 are guided in
slotted openings 322 that are positioned in up-
standing guide members 323 which may be se-
cured, as by bolts 324, to the panel or base 284,
as illustrated. It will be observed that the slot-
ted openings 322 are positioned in alignment with

_the bolts 294 forming the axis of rotation of the 7

switch blades in each switch pole and the shaft
318 when the switch is in the intermediate posi-
tion, as shown in Figure 35. An operating handle
325 i3 secured to the shaft 318 and tube 319 of
insulation surrounding it by suitable clamps 326,
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and it rotates therewith. As lllustrated, the han-
dle 328 is of such shape as may readily be grasped
by one hand, and it is-secured between a pair of
arms 321, formed preferably of insulating mate-
rial, to which the clamps 328 are secured. A
guard 328, formed preferably of insulating ma-
terial, is positioned between the arms 321 and

between the handle 328 and the switch blades for -

the purpose of protecting the hand of the oper-
ator from any arcs that may be drawn on oper-
ation of the switch, and from accidental con-
tact with current carrying parts of the switch.

When the handle 328 is in the position shown
in Figures 34 and 35 of the drawings, the switch
blades 285, 286 and 287 of the three poles of the
switch 280 are in the intermediate position, and
the contact fingers 288 and 299, carried thereby,
are spaced from the switch clips 288 and 289 at &
distance that is generally determined by the
voltage on the circuit in which the switch is con-
nected. The movement of the handle 328 in the
direction indicated by the broken line 328 in Fig-
ure 35 causes a corresponding movement of the
switch blades to engage the upper switch clips
288. Likewise, when the handle 325 is moved in
the direction indicated by the broken line 830 in
this same figure, the switch blades are moved or
rotated abott the shafts 294 to engage the lower
switch clips 288.

As indicated, the switch blades 285, 286 and
281 of each of the poles rotate about a common
stationary axis that extends through the shafts
or bolts 294 that are positioned in the stationary
intermediate switch clips 295. The handle 328
that is attached to the arms 327 rotates with the
shaft 318 relative to the switch blades 285,286 and
281, thereby rotating about an axis that itself
rotates about the stationary axis formed by the
shafts or bolts 294, and, at the same time, it also
rotates about the axis of the rollers 321 that are
guided in the slotted openings 322. It will be
noted that the axis of the rollers 321 moves sub-
stantially in & plane containing the stationary
axls about which the switch blades rotate, which
plane is substantially normal to the base or panel
284. .

The rotation of the handle 325 about the axis
of the shaft 318 is controlled by the movement of
the rollers 321 in the slots 322, It will be re-
called that the rollers 321 are carried by the arms
320 that are secured to and rotate with the shaft
318. It will then be understood that the arms
320, shaft 318 and its tube 318 of insulation sur-
rounding it, arms 327 clamped thereto, and han-
dle 325, constitute a single operating member or
lever for effecting the movement of the switch
blades 285, 286, and 281 into either of the switch
closed positions. .

Considering first the movement of the handle
325 in the direction, indicated by the broken line
328, to operate the switch 280 to the upper posi-
tion into engagement with the switch clips 288,
it will be observed that initially the handle 328
moves substantially conjointly with the switch
blades 285, 288, and 281. However, during the
initial movement of the switch blades, it is only
necessary to overcome the force of gravity and
whatever friction may be present tending to pre-
vent rotation of the switch blades. The single
operating member or lever operates during this
initial movement at a relatively slight mechani-
cal advantage, which operation is desired because
of the relatively little force required to move the
switch blades. During this initial movement, the
axis of the rollers 321 will be moved to the point

2,326,386

indicated at 331 in Pigure 36, and the handle 325
and the arms 321 will then lie along a position
indicated by the broken line 332. At the same
time, the axis of the shaft 318 will have moved to
a position indicated by the point 333, and the
center line of the switch blades 285, 286 and 281
will lie along the broken line indicated at 334.

‘In order to effect the final movement of the

switch blades to the switch closed position, it is
only necessary to move the axis of the shaft 318
from the position indicated at the point 333 to
the position indicated at 338, during which move-
ment the handle 325 and arms 3271 are moved
through a relatively great distance from the po-
sition indicated by the broken line 332 to the po-

- sition shown by the full lines in Figure 36. Dur-

ing this final portion of the movement of the op-
erating arm or lever, it operates at a relatively
great mechanical advantage.to move the con-
tact fingers 298 into contact engagement with
the switch clips 288. It is during this final rel-
atively narrow range of movement that consid-
erable force must be exerted in order to overcome
the frictional engagement between the pre-
stressed contact fingers 288 and the switch clips
288. Since this frictional engagement takes place
only during a relatively narrow range of move-
ment of the switch blades to and from the switch
closed position, the switch is particularly adapted
for operation in connection with the lever mech-
anism that operates first at a slight mechanical
advantage during the principal portion of the
movement of the switch blades, and then during
the final movement thercdf through a narrow
range, it operates at a relatively great mechani-
cal advantage. As a result, a minimum of effort
is required to be exerted by the operator in mov-
ing the switch to and from the switch closed po-
sition.” - :

Since the switch blades 305, forming the quick
break attachment, are positioned in front of the
stop pin 308, they are forced into contact en-
gagement with the prestressed contact fingers
209, as will be readily understood. The pin 310
forces the latch 311 to rotate in a counterclock-
wise direction as the switch blades 285, 286 and
281 are being rotated.to the upper switch closed
position, and when they reach this position the
head of the latch 3ii engages the pin 310, as
indicated in Figure 36.

On movement of the handie 325 from its posi-
tion indicated in Figure 36 to move the contact
fingers 298 out of engagement with the switch
clips 288, the reverse of the foregoing describea
operation takes place. That is, the operating
mechanism or lever formed by the arms 320, the
shaft 318, the arms 321 and the handle 325 op-
erate first at a relatively great mechanical ad-
vantage in order to pry the contact fingers 298
out of contact engagement with the switch clips
288, After this operation has been completed, it
will be understood that the operating arm or lever
operates with a decreasing mechanical advan-
tage, and finally moves conjointly with the switch
blades 285, 286 and 287 at the intermediate posi-
tion thereof.

Because of the engagement of the pin 310 by
the latch 311, the switch blades 30% are not im-
mediately released on movement of the switch
blades 288, 288 and 287 as just described. Move-
ment of these blades takes place until the con-
tact fingers 298 carried thereby are moved to a
substantial distance from the switch clips 288, at
which time the entire current is carried by the
switch blades 308 and the prestressed contact
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fingers 309. It will be understood that the switch
blades 305 rotate about the pin 308 to such a posi-
tion that the pin 310 is released from the latch

311, and the switch blades 308 are then operated.

with a snap action under the influence of the

spring 307 to provide a final quick break in the-

circuit.

In Figure 37 of the drawings, I have fllustrated
the relative position of the various parts of the
switch 280 when it has been operated to the lower

position. The initial movement of the operat- ~

ing lever formed by the arms 320, shaft 318, arms
321, and handle 325 downwa.rdly initially takes
place substantially conjointly with the movement
of the switch blades 285, 286 and 281. During

‘the initial movement, the operating lever op-

erates at a slight mechanical advantage. The
continued movement of the operating lever finally

causes it to operate at a relatively great mechani- -

cal advantage to effect the final movement of the
contact fingers 299 into contact engagement with
the switch clip 289 in the manner described here-
inbefore.

The operating lever formed by the arms. 320
shaft 318, arms 321, and the handle 325, not only
serves to effect the movement of the switch blades

. - 2885, 286 and 287 of the three poles of the switch’
280 in the desired manner, but, by virtue of the

particular construction and arrangement thereof
in connection with the guide members 323 and
the slots 322 therein, it serves to lock the switch
280 in either of the closed positions. It will be
observed that the plane containing the axes of
the shaft 318 and the rollers 321 is inclined from
the vertical toward the switch base or panel 284
in either of the switch closed positions shown in
Figures 36 and 37. Any component of force ap-
plied to the switch blades 285, 286 and 287 that
would tend to move them from either of the
switch closed positions is resolved into a com-
ponent in either of these planes that reacts with
the outer ends of the slots 322 and cannot in any
way be effective to open the switch as long as the
operating lever remains in either of the positions
shown in these figures. The plane containing
these two axes must not only be rotated to a ver-
tical position, as viewed in these two figures, but
it must be rotated to a position beyond the ver-
tical before the switch 280 is unlocked from either
of its switch closed positions.

It is again pointed out that the combined op-
erating and locking features of the mechanism
shown in Pigures 34, 35, 36 and 37 may be incor-

porated in a single pole single throw switch, or
in a multi-pole single throw switch as will now
be readily apparent.

In Figures 38 and 39 of the drawings I have
illustrated a single pole double throw switch of
high ‘amperage capacity that is particularly
adapted for relatively low voltage applications
such as occur in electrolytic or battery charging
apparatus. In such applications, little considera-
tion need be given to electrical clearances, and
for this reason only a slight break distance be-
tween the relative movable switch members is
required. The switch indicated generally at 340
is of this type.

The switch 340 comprises a pair of stationary
switch members 342 and 343 that are mounted
on suitable insulating support members 344 and

345 that are suitably secured to a panel or base '

346. The switch members 342 and 343 are pro-
vided with suitable apertures 348 and 349 through

which suitable bolts may be positioned for secur-
ing the bus conductors thereto. In the particular
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embodiment of the switch 340 1llustrated, it is ar-
ranged for front connection. If desired, the sta-
tionary switch members 342 and 343 may be posi-

tioned at right angles to the positions illustrated,
and they may extend through the panel or base

346 to provide for rear connection.thereto.

Each of the stationary switch members 342 and
343 is provided with a row of inserts 350 and 381
that are arranged to be engaged by correspond-
ing inserts 352 in prestressed apart contact fingers
353 that are carried by and secured to a switch
blade 3548, Each of the stationary switch mem-
bers 342 and 3438 comprises a pair of spaced apart

copper bars having the flat head portions of the

inserts 350 and 351 on the inner surfaces thereof
for contact engagement with the corresponding

‘silver inserts 352 in the contact fingers 3563. It

will be understood that the contact finger con-
struction may be either as illustrated in Figure 14
or as illustrated in Pigure 18. However, atten~
tion is directed to the fact that the contact fingers
3563 are secured at their intermediate portions to
the switch blade 854 and that the ends thereof are
slotted to provide the bifurcated construction at
each end rather than to provide two individual
contact fingers. -

It will be noted that the switch blade 354 is
mounted for rotation on a shaft formed by a.
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bolt 358 that . extends transversely through the .

upstanding side members of a switch clip 356
having rearwardly extending conductor members
357 for rear connection thereto. At its lower end
the switch blade 354 is provided with contact
fingers 358 having inserts 359 therein for engag-

ing either of two sets of inserts 360 or 361 in the !

side members of the switch clip 368. It will be
understood that the two sets of inserts 360 and
361 are provided for registration with the lnserts
359 in either of the switch closed positions.
Mounted on the support members 344 and 3435
and extending therebetween is a pair of brackets
364 having slotted openings 3638 intermediate the
ends thereof in alignment with the bolt 3885,
A shaft 366 is rotatably mounted in & suitable
bushing 367 of insulation in the switch blade 354,
and it has secured thereto a pair of arms 388.
Rollers 369 are mounted on the arms 368 and
are arranged to move in the slotted openings 38%
in the brackets 364. A socket 3T0 is mounted on
the shaft 366 for rotation therewith, and an
operating arm or handle 371 is.inserted therein.
The functioning of the. operating mechanism
for the switch 340 is similar to that for the switch
280 shown in Figure 34 of the drawings and de-
scribed hereinbefore. When the handle 31 is
moved from its position as shown in Figure 38,
its movement will be initially subsfantially con-
joint with the movement of the switch.blade 354
about the shaft or bolt 358 as an axis. During
this initial portion of its movement, it operates at
a relatively slight mechanical advantage. Dur-

“ing the final portion of the movement of the

handle 37{, during which the switch blade 354
is moved only through a distance sufficient to
provide the required contact engagement be-
tween the contact fingers 353 and the stationary
switch member 342, it operates at a relatively
great mechanical advantage to permit the move-
ment to the final switch closed position by the
exertion of a minimum of effort. - In moving the
switech blade 354 from either of the closed posi-
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ke readily understood.

As fllustrated in Pigure 39, the axes of the shaft ’

368 and of the rollers 369 are positioned in &
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plane that is slightly inclined to the vertical.
In this position the switch blade 354 Is locked
in the switch closed position and cannot be moved
therefrom until the handle 371 is rotated from
the switch closed position and past the dead
center position. .

It will be understood that the stationary switch
members 342 and 343 each comprises a pair of
spaced apart plate-like members between which
the contact fingers 353 are positioned. This
spacing may be such that it is inconvenient to
connect the circuit  conductors thereto without
using one or more spacers.
struct the stationary switch members 342 and 343
of single plate-like members to facilitate connec-
tion thereto.

Such an alternate construction is {llustrated in
Figures 40 through 44 of the drawings, in which
the arrangement and construction of the switch
blade 354 are illustrated in conjunction with the
prestressed contact fingers and one stationary
switch member to illustrate how the modifled
construction may be made. Since the upper sta-
tionary switch member will be a duplicate of
the lower stationary switch member, only the
latter has been illustrated. Instead of employing
a pair of spaced apart plate-like switch members
343, I have provided a single stationary switch
member 315 that is arranged to be engaged by
flexible contact fingers 316 which are secured
to the switch blade 354 by rivets 317 and spaced
therefrom by suitable thin spacers 378. The
switch member is provided with a plurality of
inserts 379 that are engageable by corresponding
inserts 380 in the Individual sections of the fingers
316 that are formed by the longitudinal slots
381 in the manner described hereinbefore. The
inserts 3719 and 380 are formed preferably of
silver in order to provide the desired contact sur-
‘face conditions. o

The contact fingers 316 are biased toward each
other by a coil tension spring 382, the ends of
which are hooked around a reduced central por-
tion 383 of equalizers, one of which is shown gen-
erally at 384 in Figure 44 of the drawings. The
equalizers 384 are generally dumb-bell shape,
having enlarged rounded ends 385 that fit in cor-
respondingly shaped recesses 386 in the sections
of the fingers 316 formed by the slots 881. It will
be observed that the recesses 386 are centrally
located in each of the sections of the fingers 376.
It will also be observed that the intermediate por-
tions of the equalizers 384 are spaced from the
outside surfaces of the contact fingers 376 so that
the spring 382 is caused to react substantially
individually on each of the individual sections of
the fingers 316 to, in effect, provide for individ-
ually biasing the same.

The movement of the contact fingers 316 to-
ward each other under the influence of the ten-
sion spring 382 is limited by the switch blade 354
itself. The proportions are such that the heads
of the inserts 380 are positioned slightly within
the path of relative movement with the stationary
switch member 315, the adjacent end of which is
beveled as at 387 in order to wedge the heads of
the inserts 380 outwardly to apply the full re-
silient force of the spring 382 for making the de-
sired pressure contact engagement between the
inserts 379 and 380.

When the switch blade 354 is moved in the di-
rection indicated by the arrow 388 in Figure 40,
the heads of the inserts 380 are caused to engage
the beveled edges 381 of the stationary switch
member 375, and the contact fingers 316 are

It is possible to con- -
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lifted from engagement with the edge of the
switch blade 354. The continued movement in
the direction indicated by the arrow 388 finally
causes the inserts 380 to engage the heads of the
inserts 319 in the stationary switch member 3718.
The operating mechanism, previously described,
provides the necessary stop for accurately align-
ing the inserts 379 and 380.

‘In the construction of a double throw switch,
it may be desirable to stationarily mount the pre-
stressed contact fingers and to rotatably mount
the switch blade for engaging them rather than
to position the prestressed fingers on the blade.
‘When the prestressed contact fingers are station-
arily mounted, the construction of the switch
blade is considerably simplified, and in some
modifications it is less expensive. Such a switch
is {llustrated in Figures 45, 46 and 48 to which
reference may now be had.

As there shown, I have provided a single pole
switch 3981 that may be mounted on a suitable
base 392 of insulating material. The switch 391
comprises & common stationary switch member,
shown generally at 393, and upper and lower
stationary switch members that are shown gen-
erally at 394 and 395, respectively. Terminal
straps 387, 398 and 398 individual to the switch
members 393, 384 and 395, respectively, are pro-
vided with suitable apertures to permit connec-
tion thereto of the circuit conductors.

The common switch member 397 is provided
with two sets of prestressed apart contact fingers
400 and 401, while the upper and lower switch
members 394 and 388 are provided, respectively,
with sets'of prestressed apart contact fingers 402
and 403. It will be understood that the contact
fingers 400, 40, 402 and 403 may be of the bifur-
cated construction described hereinbefore, or they
may be individual contact fingers, or they may
be cut from a single plate of conducting material
such as copper. _ .

A switch arm, shown generally at 404, is pro-
vided, and it comprises a pair of switch blades
408 and 408 that are secured together by rivets
487 extending transversely therethrough and
through spacers 408 that serve to space the blades
405 and 408 apart, as will be readily understood.
The switch arm 404 is rotatably mounted on a
bolt 409 that is mounted in a fulcrum member
419 carried by the common switch member 393.
A pull ring 411 is provided between the switch
blades 488 and 406 in order to permit operation
of the switch arm 404 by a hook stick.

The contact engaging portions of the contact
fingers 400 are arranged to engage an insert 412
when the switch arm 404 is in the position shown
in the drawings by full lines, and the contact
fingers 401 are arranged to engage an insert 413
located adjacent the opposite edges of the switch
blades 408 and 408 when the switch arm 404 is
operated to the position shown by the broken
lines. In like manner, the contact fingers 402
are arranged to engage an insert 414 when the
switch arm 404 is in the position shown by the
full lines, and the contact fingers 403 are ar-
ranged to engage an Insert 415 when it is moved
to the alternate position.

As {llustrated more clearly in Figure 47 of the
drawings, the contact fingers 400 are provided
with Inserts 418 having headed ends of small
radius to provide small area contact engaging
portions with the inserts 412. A compression
spring 4171 positioned as described hereinbefore,

‘between the ends of the fingers 400, serves to pro-

vide the desired contact pressure. The move-
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" aligned with their respective strips in the switch
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ment apart of the contact fingers 400 when the

inserts 418 are out of engagement-with the switch .

blades 485 and 408 is Iimited by stop mémbers 418
that are secured to the common switch member
383 and are in the form of relatively rigid plates.
The stop members 4i8 are spaced apart sufi-
clently far to position the heads of the inserts
418 slightly within the path of relative movement
with the switch blades 486 and 408. The con-
tact Aingers 481 are provided with like stop mem-
bers 419. 'The contact fingers 402 and 403 are
also provided with stop members 420 and 421

which are slightly higher than the stop members .

418 and 419. ‘The stop members 420 and 421 not

only serve to limit the movement apart of the -

contact fingers 402 and 403, but also they serve
as & stop for the movement of the switch arm
484 to the closed position with either the switch
member 394 or the switch member 398. ' This
construction insures that the heads of the Inserts
418 will be accurately aligned with: the .corre-
sponding inserts 412, and likewlse that the simi-
lar ‘inserts in ‘the other contact fingers will be

blades 408 and 408,
The Inserts 812, 413, 414 and 418 are preferably

"tormed of solid silver. ‘These inserts may be con-

- gtructed as described in my copending applica-

30

tion, Serial No. 115,694, filed December 14, 1936,
and assigned to the assignee of this application.

_ For the reasons set forth hereinbefore, 1t is pref-

85

erable that the inserts 418 be formed of sllver
also.

Since 1t is necessary to move the contact
fingers 400, 401, 402 and 4038 inwardly away from
the assoclated stop members 418, 419, 420 and

~ 821, respectively, the opposite edges of the switch

blades 405 and #08 that first engage the inserts

. carried thereby are beveled to readily permit the
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that is aligned with the inserts 428.

‘necessary wedging action and, at the same time,

to reduce to a minimum the wear on the inserts.
In this manner, each of the individual contact
fingers is completely lifted away from the corre-
sponding stop member and, in a sense, each acts

% individually in making contact engagement with

the insert in the switch blades 485 and 408.
When this construction is employed, it {s unnec-
essary to initially align the contact fingers with a
high degree of accuracy or to maintain them in
alignment with a high degree of accuracy, since

~each contact finger is individually flexible and

substantially individually stressed.
In Pigures 49 and 50 of the drawings, I have
{llustrated a switch construction that is similar

5 to the construction illustrated in Figures 21 and

22 and " described  hereinbefore. As shown in

' Pigures 49 and 50, I have provided a substantially -

U-shaped stationary switch member 424 that may
be mounted by a screw 426 on a base member 428,
Inserts 427 are provided in the walls of the U-

_shaped switch member 424, and have headed ends

that project inwardly for contact engagement
with corresponding inserts 428 in contact fingers
428. ‘The contact fingers 428 are carried by a
pair of spaced apart switch blades 430, and they
are blased apart by the compression spring 431
Baw cuts
432 may be provided in the contact fingers 429

. adjacent the ends that are secured to the switch

blades 430 in order to provide the required degree
of flexibility without substantially interfering
with the current carrying capacity thereof. In
this embodiment of the invention, the inserts 428
in the contact fingers 429 are provided with
flattened contact engaging portions for engage-

-of the inserts 421.
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ment with the headed ends of the inserts #21.
The ends of the contact fingers #28 are beveled
as indicated at 433, in order to engage the headed
ends of the inserts 427 with the desired wedging
action to lift the contact-fingers 428 from their
position in engagement with the inner edges of

“the switch blades 430 as shown in Figure 50.

As {llustrated in Figure 50, the compression
spring. 431 serves to bias the contact fingers 428
in-the directions indicated by the arrows 434,
The switch blades 430 are spaced apart suffi-
clently to position the flattened ends of the in-
serts -428. slightly within the path of relative
movement with the headed ends of the inserts
421. When the switch blades 430 are moved in
the direction indicated by the arrow 438, the con-
tact fingers 429 are lifted from engagement with
the inner edges of the switch blades 430 as soon
as the beveled ends 433 engage the headed ends
The full resilient force of the
spring 431 is then available to provide the re-
quired contact pressure between the small areas
in engagement between the inserts 427 and 428.
The movement of the switch blades 43¢ in the
direction indicated by the arrow 438 is limited by
the outer edges of the stationary switch member
424 to accurately align the inserts 428 wlth the
inserts 421, ~

As indicated hereinbefore it is preferable to
form the inserts 427 and 428 of pure silver in
order to provide the desired contact surface con-
ditions.

In the various types of switch construction
disclosed herein, in which inserts are employed
on the fixed end movable switch members, it is
necessary,that the inserts be accurately-aligned
so that full advantage may be taken of them.

"The various operating mechanisms described

hereinbefore serve to effect this purpose. In the
embodiments of the invention in which an oper-
ating mechanism is not employed to pry the
switch blade into and out of engagement with
the stationary switch member, suitable stops are
provided by the design of the stationary switch

"member to limit the movement of the switch

blade toward the switch closed position. :
It will now be apparent that the use of mul-
tiple small area high pressure contact fingers
that are individually resilient and prestressed has
made possible the construction of switches having
improved operating characteristics. Since only
a limited degree of relative movement {s required
to disengage the switch members, it has been
possible to take advantage of operating mecha-
nisms that have heretofore been impractical
when a conventional knife blade design has been

‘employed. It has also been possible to combine

the locking of the switch blade in the closed posi-
tion with the mechanism that is employed to pry
the switch blade into and out of the switch closed
position. This construction has also made feas-
ible the use of solid silver inserts to pro-
vide the contact engaging portions between the
relatively movable switch members. Since the
area of contact engagement is comparatively
small, only a relatively small amount of silver is
required, and consequently the use of this ex-
pensive metal becomes practical. .

In all of the embodiments of the invention dis-
closed herein, the flexible contact fingers are of
relatively large cross-sectional area. This con-
struction provides a relatively great short-time
current capacity that is required under short cir-

cult conditions. Momentarily, this construction
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is capable of withstanding severe short circuits,
which is not the case when wire contact fingers
are employed under comparable operating condi-
tions. :

Since certain further changes may be made
in the abiove constructions and cifferent embodi-
ments of the invention may be made without de-
parting from the scope thereof, it is intended that
all matter contained in the above description or

shown in the accompanying drawings shall be.

interpreted as illustrative and not in a limiting
sense.

T claim as my invention:

1. A switech comprising, in combination, a sta-
tionary switch member including a pair of up-
standing contact members, a switch member
movable relative to said stationary member to
open and close an electric circuit, a pair of pre-
stressed apart contact fingers carried by sald
movable switch member and disposed to engage
said upstanding contact members, and means ex-
tending transversely through said contact fingers
for limiting movement thereof away from each
other.

2. A switch comprising, in combination, a sta-
tionary switch member including a pair of up-
standing contact members, a switch member
movable relative to said stationary member to
open and close an electric circuit, a pair of pre-
stressed apart contact fingers carried by said
movable switch member and disposed to engage
said upstanding contact members, a small radius
contact engaging portion extending from each of
said contact fingers and forming the contact en-
gaging portions with said contact members, and
means extending transversely through said con-
tact fingers for limiting movement thereof to po-
sitions slightly within the path of relative move-
ment with said upstanding contact members.

3. A switch comprising, in combination, a sta-
tionary switch member including a pair of up-
standing contact membelrs, a switch member
movable relative to said stationary member to
open and close an electric circuit, a pair of spaced
apart contact fingers carried by sald movable
switch member and disposed to engage said up-
standing contact members therebetween, spring
means biasing said contact fingers apart, and
stop means extending transversely through said
contact fingers for limiting movement thereof
apart.

4. A switch comprising, in combination, a sta-
tionary switch clip having a pair of spaced apart
rigid jaws, a relatively wide switch blade mounted
for movement in a plane between sald jaws, &
plurality of pairs of individually flexible pre-
stressed apart contact fingers carried by said
switch blade, said contact fingers being coexten-
sive with and extending transversely across and
beyond one edge of said switch blade, and a small
radius high pressure contact engaging portion on
each of said contact fingers substantially in the
plane including said edge of said switch blade
and constituting the sole contact engaging por-
tions between said switch blade and said switch
clip, said jaws of said switch clip being coexten-
sive with said switch blade for a limited extent
sufficient to permit contact engagement there-
with by said contact engaging portions whereby
limited movement of said switch blade is required
to operate it to and from electrical connection
with said switch clip.

5. A switch comprising, in combination, a sta-
tionary switch member including a pair of up-
standing contact members, a switch member

2,226,386

movable relative to said stationary member to
open and close an electric circuit, a pair of pre-
stressed apart bifurcated contact fingers carried
by said movable switch member and disposed to
engage said upstanding contact members, and
stop means extending transversely through said
contact fingers for limiting movement thereof.

© 6. A switch comprising, in combination, a sta-
tionary switch member including a pair of up-
standing contact members, a switch member
movabie relative to said stationary member to
open and close an electric circuit, a pair of bi-
furcated contact fingers carried by said movable
switch member and disposed to engage said up-
standing contact members, a small radius con-
tact engaging portion extending from each
branch of each contact finger and forming the
contact engaging portions with said upstanding
contact members, and stop means extending
transversely through said contact fingers for
limiting movement of said small radius contact
engaging portions on said branches to positions
slightly within the path of relative movement
with said upstanding contact members.

7. A switch comprising, in combination, a sta-
tionary switch member including a pair of up-
standing contact members, a switch member
movable relative to said stationary member to
open and close an electric circuit, a pair of bi-
furcated contact fingers carried by sald movable
switch member and disposed to engage said up-
standing contact members, resilient means for
biasing said contact fingers into engagement with
said contact members, and stop means extending
transversely through said contact fingers for lim-
iting movement thereof apart.

8. A switch comprising, in combination, a sta-
tionary switch member including a pair of up-
standing contact members, a switch member
movable relative to said stationary member to
open and close an electric circuit, a pair of bifur-
cated contact fingers carried by said movable
switch member and disposed to engage said up-
standing contact members, resilient means for
biasing said contact fingers into engagement with
said contact members, a silver insert in each
branch of each contact finger and corresponding
silver inserts in sald contact members forming the
contact engaging portions therebetween, and stop
means extending transversely through sald con-
tact fingers for limiting movement of said silver
inserts carried by saild branches to positions
slightly within the path of relative movement
with said upstanding contact members.

9, A switch comprising, in combination, a sta- !

tionary switch member, & switch blade movable
relative to said switch member to open and close
an electric circuit, a pair of flexible contact fin-
gers anchored on opposite sides of said switch
blade along the edge remote from said switch

-member and extending beyond the edge adjacent

said switch member, and spring means interposed
between said contact fingers for biasing them to-
ward contact engagement with said switch mem-
ber. :

10. A switch comprising, in combination, a sta-
tionary switch member, a switch blade movable
relative to said switch member to open and close
an electric circuit, a pair of flexible contact fin-
gers anchored on opposite sides of said switch
blade along the edge remote from said switch
member and extending beyond the edge adjacent
said switch member, spring means interposed be-
tween said contact fingers for biasing them to-
ward contact engagement with said switch mem-
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ber, and stop means for limiting the movement of
sald contact fingers, - )

11. A switch comprising, in combination, & sta-
tionary switch member, & switch blade movable

relative to said switch member to open and close’

an electric circuit, & pair of prestressed apart con-
tact fingers fastened on opposite sides of sald
switch -blade along the edge remote from said
switch member and extending beyond the edge
adjacent said switch member for engaging it, and
stop means for limiting the movement of sald
contact fingers with respect to each other to posi-
tions slightly within the path of relative move-
ment with said switch member. .

12. A switch comprising, in combination, a sta-
tionary switch member, a switch blade movable
relative to said switch member to open and close
an electric circuit, a pair of flexible contact fin-
gers anchored on opposite sides of sald switch
blade along the edge remote from sald switch
member and extending beyond the edge adjacent
said switch member, spring means interposed be-
tween said contact fingers for biasing them to-
ward contact engagement with sald switch mem-
ber, silver inserts in sald contact fingers and in
sald switch member forming the contact engag-
ing portions therebetween, and stop means' for
limiting the movement of said contact fingers in

" gsuch manner as to position said silver inserts car-
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ried thereby slightly within the path of relative
movement with said silver inserts in said switch
member. -

13. A switch comprising, in combination, a sta-
tionary switch member, a switch blade movable
relative to said switch member to open and close
an electric circuit, a pair of prestressed apart con-
tact fingers fastened on opposite sides of said
switch blade along the edge remote from said
switch member and extending beyond the edge

‘adjacent sald switch member for engaging it, in-

serts in said contact fingers and in sald switch
member forming the contact engaging portions
therebetween, and stop means for Mmiting the
movement of said contact fingers in such manner
as to position said inserts carried thereby slightly
within the path of relative movement with said
inserts in said switch member. ) -

14. In a switch for opening and closing an elec-
tric circuit, in combination, a switch blade dis-
posed to be mounted for movement relative toa
stationary switch member, a pair of prestressed
apart contact fingers fastened on and spaced
slightly from opposite sides of sald switch blade
along the edge remote from said switch mem-
ber and extend across sald switch blade and be-
yond the edge adjacent said switch member for
engaging it, and stop means for limiting the
movement of said contact fingers with respect to
each other to positions slightly within the path
of relative movement with sald switch member.

15. In a switch for opening and closing an elec-

tric circuit, in combination, a switch blade dis- .

posed to be mounted for movement relative to &
stationary switch member, a Dair of flexible con-
tact fingers having centrally located aligned aper-
tures near one end and anchored at the other end
on opposite sides of said switch blade along the
edge remote from said switch member and ex-
tending beyond the edge adjacent said switch
member for engaging it, means at the anchored

"end for spacing said contact fingers away from

the adjacent sides of said blade, a coil spring dis-
posed coaxially with said apertures for blasing
said fingers apart, an inwardly extending ridge on
each of said contact fingers providing the sole en-

21

gagement with the ends of said spring, and stop
means slidably mounted in sald apertures and

having headed ends for limiting the movement

apart of said fingers. o
16. In a switch for opening and closing an

electric circuit, in combination, a switch blade -

disposed to be mounted for movement relative

to a stationary switch member, a pair of flexible
contact fingers having centrally located aligned
apertures near one end and anchored at the other
end on opposite sides of said switch blade along
the .edge remote from said switch member and
extending beyond the edge adjacent said switch
member, each of said fingers having -slots ex-
tending from said apertured end toward said
other end, a silver insert in each section formed
by said slots to provide contact engaging portions
with said switch member, a coil spring disposed

_coaxlally with sald apertures for biasing said

fingers. apart, an inwardly extending ridge on
each of sald sections providing the sole engage-
ment with the ends of said spring whereby sub-
stantially point engagement is provided between
said spring and said sections, and stop means

slidably mounted in said apertures and having 2

headed ends for limiting the movement apart of
said fingers.

'17. A switch for opening &nd closing an electric
circuit comprising, in combination, a pair of rela-
tively short spaced apart stationary switch mem-

- bers, a relatively wide switch blade mounted for

movement in a plane between sald switch mem-
bers, and a pair of prestressed contact fingers

~ anchored on opposite sides of sald switch blade
-along the edge remote from said switch mem-

bers and extending beyond the edge adjacent
said switch members for engaging them, where-
by maximum current carrying capacity and maxi-
mum electrical clearance are provided with a
minimum of movement of and force applied to
said switch blade.

~ 18. A switch for opening and closing an elec-
tric circuit comprising, in combination, a pair of
relatively short spaced apart stationary switch
members, a relatively wide switch blade mounted
for movement in a plane hetween said switch

members, a pair of prestressed contact fingers

anchored on opposite sides of said switch blade
along the edge remote from said switch mem-
bers and extending beyond the edge adjacent said
switch members for engaging them, and small
radius contact engaging portions extending from
said contact fingers and providing the contact en-
gaging portions with said switch members.

. 19. A switch for opening and closing an €lec-
tric circult comprising, in combination, a pair of
relatively short spaced apart stationary switch
members, a relatively wide switch blade mounted
for movement in a plane between said switch
members, a pair of prestressed contact fingers
anchored on opposite sides of sald switch blade
along the edge remote from said switch mem-
bers and extending beyond the edge adjacent
said switch members for engaging them, a silver

' insert near the outer edge of each of said switch

members and facing inwardly, and a correspond-
ing silver insert in each of said contact fingers
along the edge of said switch blade adjacent sald
switch members, each of said last named silver
inserts having & head portion registering with
the face of the corresponding insert in said switch
members to provide the contact engaging por-
tions therebetween. :

20. A switch comprising, in combination, a pair
of stationary switch members constituting the
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terminals of an electric circuit and disposed in
insulated spaced relation, each of said switch
members including & pair of relatively short

- spaced apart contact members, a fulcrum mem-

ber aligned with and adjacent one of said switch
members, a relatively wide switch blade pivoted
on sald fulcrum member and swingable in a
plane between each pair of said contact mem-
bers, and a plurality of pairs of prestressed con-
tact fingers anchored on opposite sides of said
blade along the edge remote from said switch
members and extending beyond the edge adjacent
said switch members for engaging said contact
members, whereby maximum current carrying
capacity and maximum electrical clearance are

provided with a minimum of movement of and .

force applied to said switch blade.

21. A switch comprising, in combination, a pair
of stationary switch members constituting the
terminals of an electric circuit and disposed in
insulated spaced relation, each of said switch
members including a pair of relatively short
spaced apart contact members, a fulcrum mem-
ber aligned with and adjacent one of said switch
members, a relatively wide switch blade pivoted
on said fulerum member and swingable in a plane
between each pair of said contact members, a
plurality of pairs of prestressed contact fingers
anchored on opposite sides of said blade salong
the edge remote from said switch members and
extending beyond the edge adjacent said switch
members for engaging said conta.ct)members, and
inserts in said contact members and in said con-
tact fingers providing the contact engaging por-
tions therebetween. : ‘

22. A switch comprising, in combination, a pair
of stationary switch members constituting the
terminals of an electric circuit and disposed in
insulated spaced relation, each of said switch
members including a pair of relatively short
spaced apart contact members, a fulcrum mem-
ber aligned with and adjacent one of said switch
members, a relatively wide switch blade plvoted
on said fulcrum member and swingable in a
plane between each pair of said contact mem-
bers, a plurality of pairs of prestressed contact
fingers anchored on opposite sides of said blade
along the edge remote from said switch members
and extending beyond the edge adjacent said
switch members for engaging said contact mem-
bers, and a high pressure contact engaging raised
portion on each of said contact fingers along the
edge of said switch blade adjacent said switch
members to provide substantially point contact
engagement with said contact members.

23. A prestressed contact assembly comprising,
in combination, a pair of spaced apart flexible
contact fingers arranged for mounting at one
end on a rigid member and having aligned aper-
tures near the other end, a coil spring disposed
coaxially with said apertures for biasing said
contact fingers apart, an internally threaded
tubular member slidably mounted in said aper-
tures, screws in the ends of said tubular mem-
ber limiting the movement apart of said contact
fingers, and a tubular spacer around said tubular
member having an outside diameter slightly less
than the Inside diameter of said coil spring.

24, In combination for a switch having rela-
tively movable switch members for opening and
closing an electric circuit, a pair of bifurcated
spaced apart contact fingers carried at one end
by one of said switch members for engagement
near the other end with the other switch mem-
ber and having aligned apertures at said other
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end, a headed insert in each branch of each of
said contact fingers forming the contact engag-
ing portions thereof with said other switch mem-
ber, a coil spring disposed coaxially with said
apertures for biasing said fingers apart, an in-
ternally threaded tubular member slidably
mounted in said apertures, machine screws in
the ends of said tubular member for limiting the
movement apart of said contact fingers to posi-
tion said headed inserts slightly within the path
of relative movement of said switch members,
and a tubular spacer around said tubular mem-
ber having an outside diameter slightly less than
the inside diameter of said coll spring.

25. A switch for opening and closing an elec-
tric circuit comprising, in combination, & sta-
tionary switch member, a switch blade rotatably

~mounted at one end for engaging and disengag-

ing said stationary switch member, lever means
carried at the other end of said switch blade,
and means cooperating with said lever means for
prying said switch blade into and out of engage-
ment with said stationary switch member.

. 26, A switch for opening and closing an elec-
tric circuit comprising, in combination, a sta-
tionary switch member, a switch blade rotatably
mounted at one end fnr engaging and disengag-
ing said stationary switch member, lever means
carried at the other end of said switch blade,
means cooperating with said lever means for pry-
ing said switch blade into and out of engagement
with said statlonary switch member, and latch-
ing means adapted to be released by said lever
means for holding said switch blade in the switch
closed position.

27. A switch for opening and closing an elec-
tric circult comprising, in combination, a sta-
tionary switch member, a switch blade rotatably
mounted at one end for engaging and disengaging
sald stationary switch member, stationary arm
means positioned adjacent said switch member,
and lever means carried at the other end of said
switch blade for cooperating with said arm means
to pry said switch blade into and out of engage-
ment with said switch member. .

28. A switch for opening and closing an electric
circuit comprising, in combination, a stationary
switch member, a switch blade rotatably mount-
ed at one end for engaging and disengaging said
stationary switch member, stationary arm means
positioned adjacent said switch member, lever
means carried at the other end of said switch
blade for cooperating with said arm means to
pry said switch blade into and out of engage-
ment with sald switch member, latching means
cooperating with sald arm means and said lever
means for holding said switch blade in the switch
closed position, and means for releasing said
latching means on movement of said lever means
to pry said switch blade out of engagement with
said switch member.

29. A switch for opening and closing an elec-
tric circuit comprising, in combination, a sta-
tionary switch member, a switch blade rotatably
mounted at one end for engaging and disengag-
ing said stationary switch member, stationary
arm means positioned adjacent said switch mem-
ber, lever means carried at the other end of said
switch blade for cooperating with said arm means
to pry said switch blade into and out of engage-
ment with said switch member, latching means
for holding said switch blade in the switch closed
position, and means operable first to release said
latching means and next to move said lever
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means to pry sdd. switch bhde out of ennzement
with sald switch member, ’
. 30. A switch for opening and closing an elec-

“tric circuit comprising, in combination, a sta-
‘tionary switch member, a switch blade rotatably .

mounted at one end for engaging and disengag-

ing said stationary switch member, lever means-

rotatably mounted on the other end of said switch
blade, means cooperating with said lever means

for prying said switch blade into and out of en-

gagement with said switch member, and stop
mieans carried by said switch blade and cooperat-
ing with said lever means to permit the continued

*_ application of force thereto to move said switch

15

20

blade to the full open position after it has been
pried out of engagement with said switch mem-
ber.

" 3L A switch !or openlng and closlnz an elec-
tric ‘cireuit comprising, in combination, a sta-
tionary switch member, a switch blade rotatably
mounted at one end for engaging and disengag-
ing said stationary switch member, lever means
rotatably mounted on the other end of said switch

" blade for prying it into and out of engagement

- 30

. with ‘said switch member, stop means carried
-by sald switch blade and cooperating with said

lever means to permit the continued application

" - "of force thereto to move said switch blade to the -

full open. position after it has been pried out

of engagement with said switch member, addi-

" tional stop means carried by said switch blade
:-and cooperating with sald lever means to permit

the application of force thereto to move said

" -gwitch blade toward the closed position, and

. means for operating sald last named stop means
when sald switch blade is moved to a predeter-:

. mined position to release said lever means for

40

movement. to the position required to pry said
switch ‘blade into engazement wlth sald switch
member,

82, A switch for opening nnd closing an elec-
tric circuit comprising, in combination, a station-
ary ‘switch member, & switch blade rotatably

"~ ‘mounted at one end for engaging and. disengag-

ing said stationary switch member, lever means
rotatably mounted on the other end of said switch
blade for prying it into and out of engagement
with said switch member, stop means carried by
said switch blade and cooperating with sald lever
means to permit the continued application of
force thereto to move said switch blade to the

“full open position after it has been pried out of

engagement with sald switch member, latch

.means carried by said switch biade and detach-

ably connected to said lever means for locking
said switch blade in the closed position, and means
for releasing said latch means before said lever
means is operated to pry said switch blade out of
engagement with said switch member,

33. A switch for opening and cloaing an electric
circuit comprising, in combination, a stationary
switch member,

. mounted at one end for engaging and disengag-

. said switch blade and cooperating with said lever

10
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ing sald stationary switch member, lever means
rotatably mounted on the other end of said switch
blade for prying it into and out of engagem:ant
with said switch member, stop means carried by

means to permit the continued application of
force thereto to move sald switch blade to the
full open. position after it has been pried out of
engagement with sald switch member, latch
means carried by said switch blade and detach-
ably connected to sald lever means for locking
said switch blade in the closed position, means

a  switch . blade rotatably .

tional stop means carried by said switch blade and
cooperating with said lever means to permit the
application of force thereto to move said switch

_blade toward the closed position, and means for

operating sald last named stop means when said
switch blade is moved to a predetermined posi-

23 -
for releasing said latch mea.ns before said lever

‘means is operated to pry sald switch blade out
 of engagement with sald switch member, addi-

tion to release said lever means for movement to 10

the position required to pry said switch blade Into
engagement with said switch member. -

34. A switch for opening and closing an electric
circuit comprising, in combination, a stationary

switch member, & switch blade rotatably mounted 15

“at one end for engaging and disengaging said sta- .

tionary switch member, means for maintaining
relatively high contact pressure between sald

. switch member and said switch blade within a

narrow range of movement of sald switch blade 20

from and to the switch closed position, and means

cooperating with the other end of said switch.

blade and additional means cooperating there-
with for prying said switch blade into and out of

engagement with sald stationary switch member 2

within said narrow range of movement.
35. A switch for opening and closing an electric

- circuit comprising, in combination, a stationary

switch member, a switch blade rotatably mounted
at-one end for engaging and disengaging said
stationary switch member, a pair of levers rota-
tably mounted on opposite sides of sald switch
blade having outwardly extending lugs and nose
portions at the inner ends thereof, a shaft extend-
ing through and projecting beyond said levers

30
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near their outer ends, a pair of resilient latch -

members mounted on opposite sides of sald switch

biade and having apertured ends for engaging

the projecting ends of said shaft, an operating
member rotatably mounted on said shaft between

‘said levers and having a slotted opening therein,

a pin In said levers extending through said slotted

-opening to permit limited rotation of sald operat-

ing member relative to said levers, cam members
secured to and éxtending inwardly from said latch
members, cam means carried by sald operating
member for engaging said cam members to move
said latch members out of locking engagement
with the ends of said shaft, a stop pin extending
through said switch blade and positioned in the
path of sald nose portions of said levers to per-
mit operation of said switch blade to the open
position by continued application of force to said
operating member, a pair of arms fastened adja-
cent -sald switch member on opposite sides of
sald switch blade and having slots near the outer
ends opening upwardly for cooperating with said
lugs on sald levers to pry said switch blade into
and out of engagement with said switch member,
plates secured to the inner surfaces of said arms
and having their outer ends bevelled, a pair of
lever stops rotatably mounted on opposite sides
of sald switch blade and having stop arms extend-
ing outwardly therefrom, sald lever stops being
disposed to engage said plates when said switch
blade is operated to the switch closed position to
move sald stop arms toward sald switch blade,
and means for biasing said stop arms away from
sald switch blade Into the path of said nose por-
tions of sald levers to permit operation of said
switch blade to the closed position by application
of force to sald operating member.

36. A switch of the knife blade type for open-

- ing and closing an electric circuit comprising, in
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combination, a stationary switch member, a
switch blade rotatably mounted at one end for en-
gaging and disengaging sald stationary switch
member, a stop link pivotally mounted on a

. stationary support and slidably and rotatably

mounted on said switch blade, a pair -of brake
shoes carried by sald switch blade and cooperat-
ing with said stop link, and resilient means bias-
ing said brake shoes into operative engagement
with said stop link.

37. A switch of the knife blade type for open-
ing and closing an electric circuit comprising, in
combination, a stationary switch mnmiember, a
switch blade rotatably mounted at one end for
engaging and disengaging said stationary switch
member, a stop link pivotally mounted on a sta-
tionary support and slidably and rotatably
mounted on said switch blade, a pair of brake
shoes carried by said switch blade and cooperat-
ing with said stop link, resilient means biasing
said brake shoes into operative engagement with
said stop link when said switch blade is moved
toward the open position, and means operable
on movement of sald switch blade toward the
switch closed position for moving said bhrake
shoes apart.

38. A switch of the knife blade type for cpen-
ing and closing an electric circuit comprising, in
combination, a stationary switch member, a
switch blade rotatably mounted at one end for
engaging and disengaging said stationary switch
member, means for maintaining relatively high
contact pressure between said switch member
and said switch blade within a limited range of
movement of said switch blade from the switch
clcsed position, a stop member projecting from
one side of said switch blade, a stop link pivot-
ally mounted adjacent said one end of said
switch blade and having a slotted opening for
said stop member to limit the movement of said
switch blade to a predetermined open position,
a pair of brake shoes mounted on said stop mem-
ber on opposite sides of sald stop link, friction
material interposed between sald brake shoes
and said stop link, resilient means between said
brake shoes biasing them toward said stop link,
said brake shoes being mounted for limited
translatory movement on said stcp member to
permit movement of said switch blade beyond
said limited range of movement before the hrak-
ing effect is applied, and toggle means inter-
posed between said brake shoes and engaged by
said stop means on movement of said switch
blade toward the switch closed pcsition for mov-
ing said brake shoes apart.

39. A switch comprising, in combination, a
pair of switch members mounted for relative

‘movement to open and close an electric circuit,

one of said switch members including a pair of
spaced apart contact fingers, the other of said
switch members being arranged and adapted to
engage both said contact fingers, means provid-
ing substantizlly aligned point contact engage-
ment between said contact fingers and said other
switch member, and resilient means interposed
between said contact fingers and acting aleng the
line of said point contact engagement to bias
them apart and prcvide a predetermined contact
pressure.

40. A switch comprising, in combkination, a
pair of switch members mounted for relative
movement to open and close an electric circuit,
one of said switch members including a pair of
spaced apart contact fingers, the other of said
switch members being arranged and adapted to
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engage both said contact fingers, means provid-
ing substantially aligned point contact engage-
ment between said contact fingers and said other
switch member, resilient means interposed be-
tween said contact fingers and acting along the
line of said point contact engagement to bias
them apart and provide a predetermined contact
pressure, and stop means limiting the movement
apart of said contact fingers under the influence
of sald resilient means.

10

41, A switch comprising, in combinat‘on a -

pair of switch members mounted for relative
movement to open and close an electric circvit,
one of said switch members including a pair of
spaced apart contact fingers, the other of said
switch members being arranged and adapted to
engage both said centact fingers, means provid-
ing substantially aligned point contact engage-
ment between said contact fingers and said other
switch member, resilient means interposed be-
tween said contact flngers and acting along the
line of said point contact engagement to bias
them apart and provide a predetermined con-
tact pressure, and stop means cooperating solely
with said resilient means for limiting the move-
ment thereof whereby said contact fingers are
biased apart a predetermined limited distance on
operation of the switch from the switch closed
position.

42. A switch comprising in combination, a
pair of switch members mounted for relative
movement to open and close an electric circuit,
one of said switch members including a pair of
spaced apart contact fingers, the other of said
switch members being arranged and adapted to
engage both said contact fingers, means provid-
ing substantially aligned point contact engage-
ment between said contact fingers and said other
switch member, a coil compression spring inter-
posed between said contact fingers'in such posi-
tion as to act directly along the line of said point
contact engagement, and stop means cooperat-
ing solely with said coil spring for limiting the
expansion thereof on movement of the switch
from the closed position.

43. A switch comprising, in combination, a
pair of switch members mounted for relative
movement to open and close an electric circuit,
one of sald switch members including a pair of
spaced apart contact fingers, the other of said
switch members being arranged and adapted to
engage both said contact fingers, small radius
high contact pressure means on one of said
switch members forming contact engaging por-
tions therebetween, and resilient means inter-
posed between said contact fingers in such posi-
tion as to act directly on said small radius high
contact pressure means.

44. A switch ccmprising, in combination, a
pair of switch members mounted for relative
movement to open and close an electric circuit,
one of said switch members including a pair of
spaced apart contact fingers, the other of said
switch members being arranged and adapted to
engage both said contact fingers, small area high
pressure projections on said contact fingers
forming the contact engaging portions with said
switch members, a coil compression spring inter-
posed between said contact fingers in such posi-
tion as to act directly in line with said projec-
tions, and stop means cooperating with the end
turns of said coil spring for limiting the expan-
sion thereof on movement of the switch from
the closed position,

45. A switch comprising, in combination, a
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stationary switch member, a switch' member
movable relative to said stationary member to
open and close an electric circuit, & pair of spaced
apart flexible contact fingers carried by sald
movable switch member, said stationary switch
member being arranged and adapted to engage
both said contact fingers, headed inserts in said
contact fingers forming the contact engaging
portions with said stationary switch member, a
coil compression spring interposed between said
contact fingers in such position as to act directly
on the headed inserts therein, and stop means
cooperating with the end turns of said coil
spring for limiting the expansion thereof on
movement of the switch from the closed position
to position the heads of said inserts in said con-
tact fingers slightly within the path of relative
movement with sald stationary switch member,
whereby sald coil spring is prestressed before
the switch is operated to the closed position.

46. A switch comprising, in combination, a

stationary switch member including a pair of .

spaced apart upstanding contact members, a
switch blade movable relative to said stationary
member to open and close an electric circuit, &
pair of bifurcated contact fingers secured on op-
posite sides of said switch blade along the edge
thereof remote from said stationary switch mem-
ber and spaced slightly from said switch blade
and extending beyond the edge thereof adjacent
said stationary switch member for contact en-
gagement with said spaced apart contact mem-
bers, an insert forming a raised portion in each
branch of each contact finger forming the con-
tact engaging portions with said spaced apart
contact members, the Inner surfaces of said con-
tact fingers having recesses coaxial with the in-
seris therein, a pair of cup washers interposed
between said contact fingers and having in-

‘tegrally formed bosses interfitting with said re-

cesses and spaced from the adjacent surfaces of
said contact fingers to permit limited independ-
ent movement thereof, a coil compression spring
interposed between said cup washers to provide
o predetermined contact pressure between said
engaging inserts and contact members, and stop
means extending between said cup washers for
limiting the movement apart thereof on move-
ment of said switch blade from the switch closed
position to position sald raised portions of said
inserts in said contact fingers slightly within the
path of relative movement with said stationary
switch member, whereby sald coil spring is pre-
stressed before sald switch blade is operated to
the closed position.

47. In combination for a switch having rela-
tively movable switch members for opening and
closing an electric circuit, a pair of contact
fingers disposed to be carried at one end in
spaced apart relation by one of said switch mem-
bers for engagement at the other end with the
other switch member, and a prestressed unit in-
cluding self-contained spring and stop means
interposed between sald contact fingers at said
other end providing predetermined contact pres-
sure between sald contact fingers and said other
switch member. )

48. In combination for a switch having rela-
tively movable switch members for opening and
closing an electric circuit, a pair of bifurcated
spaced apart contact fingers disposed to be car-
ried by one of said switch members for contact
engagement with the other switch member, a
silver insert in each branch of each of said con-
tact fingers forming the contact engaging por-

25

tlons thereof with sald other switch member,
and a prestressed unit including self-contained
spring and stop means interposed between said
contact members and arranged and adapted to
bias sald silver inserts carried thereby into en-
gagement with said other switch member.

49. A switch comprising, in combination, a
stationary switch member including a pair of
spaced apart contact members, a relatively mov-
able switch member including a pair of spaced
apart switch blades, a pair of fiexible contact
fingers secured opposite each other on the inner
surfaces of said awitch blades along the edges
thereof remote from said stationary switch mem-
ber, sald contact fingers being spaced slightly
from said switch blades and extending beyond
the edges thereof adjacent satd stationary switch
member for contact engagement with said spaced

15

apart contact members, and resilient means in-

terposed between the free ends of said contact
fingers for blasing them into contact engage-
ment with said contact members.

50. A switch comprising, in combination, a
stationary switch member including a pair of
spaced apart contact members, a relatively mov-
able switch member including a pair of spaced
apart switch blades, a pair of flexible contact
fingers secured opposite each other on the inner
surfaces of said switch blades along the edges
thereof remote from said stationary switch mem-
ber, said contact fingers being spaced slightly
from sald switch blades and extending beyond
the edges thereof adjacent said stationary switch
member for contact engagement with said spaced
apart contact members, silver inserts in the free
ends of said contact fingers and in said contact
members forming the contact engaging portions
therebetween, and a compression spring inter-~
posed between said free ends in alignment with
the silver inserts therein to provide a predeter-
mined contact pressure between said silver in-
serts, the movement apart of said contact fingers
as biased by said resilient means being limited
by said adjacent edges of said switch blades on
movement thereof from the closed position.

51. A switch comprising, in combination, a
stationary switch member, a movable switch
member for engaging and disengaging said sta-
tionary switch member, means rotatably mount-
ing said movable switch member about an axis
fixed with respect to said stationary switch mem-
ber, an operating member rotatably mounted on
said movable switch member, reaction means
carried by said operating member, and means
arranged and adapted to cooperate with said re-
action means for rotatably and slidably mounting
the same whereby said operating member is mov-
able about an axis parallel to said fixed axis to
provide a mechanical advantage for prying said
movable switch member into and out of switch
closed position.

52. A double throw switch comprising, in com-
bination, a pair of spaced apart stationary switch
members, a switch blade rotatably mounted in-
termediate said switch members for movement
into and out of contact engagement with either
of them, an operating lever rotatably mounted
intermediate its ends on said switch blade, guide
means having a slotted opening disposed in align-
ment with the axes of rotation of said switch
blade and said lever when the former is in the
open position, and means carried by one end of
sald lever and guided in said slotted opening for
causing movement of said lever in a. predeter-
mined path by application of force to the other
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end to effect contact engagement between sald
switch blade and either of sald switch members.
* 53. A double throw switch comprising, in com-
bination, a pair of spaced apart stationary switch
members, a switch blade rotatably mounted in-
termediate sald switch members for movement
into and out of contact engagement with either
of them, means for maintaining relatively high
contact pressure between said switch members
and sald switch blade within a limited range of
movement of the latter to and from either switch
closed position, variable ratio lever means oper-
atively connected to said switch blade for effect-
ing sald engagement, and gulde means for said
lever means whereby the same initially operates
at a slight mechanical advantage in moving said
switch blade from an intermediate position to-
ward either switch closed position and finally
operates at a relatively great mechanical ad-
vantage in moving said switch blade within said
narrow range of movement into and out of said
contact engagement.

54, A switch comprising, irr combination, a plu-
rality of stationary switch members, a plurality of
switch blades each individual to a switch mem-
ber and rotatably mounted for movement into
and out of engagement therewith, means for
maintaining relatively high contact pressure be-
tween each switch member and the switch blade
individual thereto within a limited range of move-
ment of the latter to and from the switch closed
position, variable ratio lever means common to
sald switch blades and operatively connected
thereto for effecting said engagement, and guide
means for said lever means whereby the same inj-
tially operates at a slight mechanical advantage
in moving said switch blades toward the switch
closed position and finally operates at a relative-
ly great mechanical advantage in moving said
switch blades within said narrow range of move-
ment into and out of contact engagement with
sald switch member.

55. A multi-pole double throw switch compris-
ing, in combination, a plurality of pairs of spaced
apart stationary switch members, a plurality of
switch blades each rotatably mounted interme-
diate one pair of switch members and movable
into and out of contact engagement with either
of them, means for maintaining relatively high
contact pressure between each switch member
and the switch blade individual thereto within
a lmited range of movement of the latter to and
from either switch closed position, variable ratio
Jever means common to said switch blades and
operatively connected thereto for effecting said
engagement, and gulde means for said lever
means whereby the same initially operates at a
slight mechanical advantage in moving said
switch blades from an intermediate position to-
ward either switch closed position and finally
operates at a relatively great mechanical advan-
tage in moving said switch blades within said
narrow range of movement into and out of said
contact engagement.

56. A switch comprising, in combmatlon a sta-
tionary switch member, a rotatably mounted
switch blade for contact engagement with said
switch member, an operating lever rotatably
mounted on sald switch blade, guide means co-
operating with sald lever for causing it to move
in a predetermined path on rotation thereof rel-
ative to sald switch blade to move it into and out
of sald contact engagement, and means coop-
erating with said guide means and allowing fur-
ther movement of said lever after the switch is
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closed to lock said lever in the switch closed po-
sition in such manner that the application of force
to rotate it relative to sald switch blade is re-
quired to unlock it.

57. A switch comprising, in combination, a sta-

- tionary switch member, a switch blade rotatably

mounted for movement into and out of contact
engagement with said switch member, means for
maintaining relatively high contact pressure be-
tween said switch member and sald switch blade
within a limited range of movement of the latter
to and from the switch closed position, an op-
erating lever rotatably mounted on said switch
blade, and guide means cooperating with said
lever and causing it initially to operate at a slight
mechanical advantage in moving said switch
blade toward the switch closed position and final-
ly to operate at a relatively great mechanical ad-
vantage in moving it within said limited range
of movement into and out of said contact engage-
ment, sald guide means being arranged and
adapted to lock said lever in the switch closed po-
sition in such manner that the application of
force to rotate it relative to said switch blade is
required to unlock it.

58. A double throw switch comprising, in com-
bination, a pair of stationary switch members, a
rotatably mounted switch blade for movement
into contact engagement with either of said
switch members, an operating lever rotatably
mounted on said switch blade, and guide means
cooperating with said lever for causing it to move
in a predetermined path on rotation thereof rel-
ative to said switch blade to move it into and out
of contact engagement with either of said switch
members, said guide means being arranged and
adapted to lock said lever in either switch closed
position in such manner that the application of
force to rotate it relative to said switch blade is
required to unlock it from either switch closed
position.

59. A double throw switch comprising, in com-
bination, & pair of stationary switch members, a
switch blade rotatably mounted intermediate said
switch members for movement into and out of
contact engagement with either of them, means
for maintaining relatively high contact pressure
between said switch members and said switch
blade within a limited range of movement of the
latter to and from either switch closed position,
an operating lever rotatably mounted on said
switch blade, and guide means cooperating with
said lever and causing it to initially operate at a
slight mechanical advantage in moving said
switch blade toward either switch closed position
and finally to operate at a relatively great me-
chanical advantage in moving it within said lim-
ited range of movement into and out of said con-
tact engagement, said guide means being arranged
and adapted to lock said lever in either switch
closed position in such manner that the applica-
tion of force to rotate it relative to sald switch
blade is required to unlock it from either switch
closed position.

60. A switch comprising, in combination, a sta-
tionary switch member including a pair of spaced
apart contact members, a relatively movable
switch member including a pair of spaced apart
switch blades, a pair of relatively short contact
fingers having a relatively large cross-section se-
cured opposite each other on the inner surfaces
of said switch blades along the edges thereof re-
mote from said stationary switch member and
extending beyond the edges thereof adjacent sald
stationary switch member for contact engage-
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ment with sald spaced apart contact members,
sald contact fingers having a plurality of narrow
transverse slots adjacent thelr portions secured
to said switch blades for increasing the flexibility
thereof, and resilient means Interposed between
the free ends of said contact fingers for biasing
them into said contact engagement.

61. A switch member comprising a bar of con-
ducting material to which an endwise thrust is
applied on operation of the switch to the closed
position and having a relatively large cross-sec-
tional area in proportion to its length, and hav-
ing a relatively narrow slot intermediate its ends
extending transversely of its longitudinal axis
so arranged as to substantially increase the flex-
ibility of the bar with slight decrease in resistance
to longitudinal compression stress and in longi-
tudinal current carrying capacity.

62. A switch member comprising a bar of con-

b 20 ducting material to which an endwise thrust is

27

applied on operation of the switch to the closed
position and having a relatively large cross-sec-
tional area in proportion to its length, and hav-
ing a plurality of relatively narrow slots interme-
diate its ends extending transversely of its lon-
- gitudinal axis so arranged as to substantially in-
crease the flexibility thereof with slight decrease
in resistance to longitudinal compression stress
and in longitudinal current carrying capacity.
63. A switch member comprising a bar of con-
ducting material having a relatively large cross-
sectional ares In proportion to its length and hav-
ing relatively narrow slots in opposite sides there-
of extending transversely to the direction of cur-
rent flow from one end to the other whereby the
flexibility of the bar is substantially increased
with only slight decrease in resistance to com-
pression stress and in current carrying capacity.
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