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15 Claims.

This invention relates to a high contact pres-
sure switch and more particularly to knife
switches of the type including a  plurality of
knife blades having projecting bosses for limit-

5 ing the contact area.

In large size high contact pressure switches

of the type wherein a plurality of spaced knife-

blade contact members are arranged for move-

ment into spaced jaws, it has been found diffi-
10 cult to manually open such switches due to the
high frictional effects which result from the
firmness with which the blades are held by the
jaws. It is, of course, impossible to design a
switch having a materially lower pressure nor-
15 mally exerted upon the blades without sacrificing

the benefits of a high contact pressure type of

switch.

The present invention has for one of its ob-

Jects the construction of a switch of the type
o0 mentioned wherein an operating mechanism is

promded for opening the switch upon the appli-

" cation of a relatively small manual force.

Another object of the invention is to provide,

in & multiple blade knife switch having a high

25 ‘unit pressure between limited areas of the con-

tact members, an operating mechanism which

functions upon an opening movement of the switch

to move some of the blades out of firm engage-

ment with the jaws prior to the movement of
the remaining blades. :

A further specific object of the invention is
to provide a knife blade switch of the high con-
tact pressure type in which the usual flexible
jumpers for ca.rrymg current to the blade are
eliminated. °

These and other obJects of the invention will be
apparent from the following specification, when
taken with the accompanying drawings, in which,

Fig. 1 is a side elevational view, partly in cross-
40 Section showing the switch in closed position.

’ Fig. 2 is a top plan view of the switch shown in
Fig. 1,
Fig. 3 is a view correspondmg to Fig. 1 showing
the switch in partly opened position,
45 Fig. 4 is a fragmentary detail view, in side ele-
vation, of the connection between the operating
mechanism and the switch blades.
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Figs. 5, 6 and 7 are fragmentary sectional views, 2

on line A—A of Fig. 3, illustrating successive
50 stages in the opening operation of the switch.

A base 1 of molded insulating material, such as
phenolic condensate supports a base-plate 2 that
carries two sets of spaced plates 3 forming a
pivot support in which is mounted a pivot bolt

55 4. 'The pivot bolt passes through the ends of

(CL. 200—170)

two pairs of outer biade members 5 and inner

" blades 6, and also passes through two connectors.

7, which extend to a pair of terminal members.8, -
mounted on the base-plate 2.

A second base-plate 9, which is a.lso mounted
on the insulating base 1, carries two sets of jaw
members. Each set of jaw members comprises
two spaced parallel clip members 10, 11'and an
interposed tongue member 12, so arranged that
the blade members 5 can be rotated into the
spaces between the jaw members to be engaged
thereby. Each clip member is provided with :
slots which divide it into a plurality of fingers 14.
A leaf spring 15 having four similarly arranged
fingers 16 is disposed adjacent the outer side of
the clipr members with each finger 16 bearing
against the corresponding finger 14 of the clip
whereby separation of the clip members is resili-
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.ently opposed by the springs.

A plurality. of Hmited contact areas or bosses 75

17 are disposed on both sides of each blade mem-

ber at its free end. The buttons 17 are arranged

in a.row so as to be engaged by the fingers 14 of
the clip members when the blade members are

in fully closed position. Preferably, the bosses 80
are formed integral with the blade by spinning -
or stamping, as described in thé copending appli-
cation of Arthur Musgrave, Serial No. 444,579,
filed April 15; 1930, but they may be formed as
projections. on the blade when the latter is
originally constructed. The bosses are of spheri-
cal form and extend beyond the plane of the
surface of the blade proper so that the overall

85

thickness of the blade is maximum at this point.

It is preferable to aline each boss transversely
with the corresponding button on the opposite
side of the blade- member, whereby all of the
bosses may be in transverse alinement with the
ends of the spring ﬁngers 16 when the switch 12
is closed.

Mounted in the inner blade member 6 is a .
pivot pin on which is pivoted ‘a handle or pry- -
out lever. The lower end of the handle is bifur-
cated to provide the longer lever arms 20 of a pair
of cranks whose shorter arms 22 are perforated to 100
receive a connecting pin 23 which passes through
all of the blade members. The connecting pin
3 fits tightly in holes in each of the outer blade
members 5 and passes through large openings 25
in each of the inner blade members 6 which open- 108
ings cooperate with the connecting pin 23 to
provide & lost-motion connection between the
shorter crank arms 22, and the inner blade mem-~
bers 6.

Carried in each faoe of the pivoted end of each 110
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blade member is a bearing ring 26 which bears
upon the adjoining jaw member. These bearing
rings restrict the contact between the blade and
its supporting members o a small area, and the
resilient washers 27 on bolt 4 establish a high unit
pressure over these limited contact areas.

The switch preferably includes an appropriate
form of latch for preventing inadvertent open-
ing of the switch. As shown in the drawings, the
latch may include a ring member 28 pivoted upon
the outer end of the handle and a pin 29, also
carried by the handle. The tongues 12 of the
switch jaw carry the cooperating elements of the
latch which is of the type described in the patent
to Hartel No. 1,503,321. It will be understood
that the particular construction of the automatic
latch, if one be used, forms no part of the present
invention.

The operation of the device is as follows:

A hook stick (not shown) is inserted in the
pull ring 28 and the latter is moved in a direction
away from the base 1. The pull ring member 28
rotates about its pivot pin to release the latch
pin 27, thus permitting the bifurcated handle
or pry-ouf levers 20 to turn on their mutual pivot
18, whereby the shorter arms 22 are also caused
to rotate to carry with them the outer blade
members 5 to which they are secured by means of
the connecting pin 23. Because of the lost-mo-
tion connection between the connecting pin 23
and the inner blade members 6 the latter remain
stationary during the first part of the opening
movement. The connecting pin 23 moves freely
in the holes in the inner blade members 6 until
it engages the top edges of the holes, whereupon
the inner blade members 6 are also rotated, and
upon continued rotation of the blades 5, 6 the
contact is broken.

The operation of the swifch may be more
clearly understood if reference is made to Figs.
4 to 7. In Fig. 5, the switch is shown in its fully
closed position. In this position all of the con-
tact bosses 17 are arranged on a line passing
through the centers of pressure of the spring fin-
gers 16. The maximum thickness of the stack
formed by the blade members 5, 6 and the jaw
members 10, 11, 12 is along this line of pressure
whereby the outer clip members 10, 11 are sep-
arated the maximum distance, consequently the
springs 15 establish the maximum compressive
stress between. the contact members.

When the outer blade member 5 is moved
slightly, the contact bosses 17 carried thereon are
moved out of alinement with the bosses on the
inner blade as shown in Fig. 6. Due to the resil-

" iency of the members forming the stack, the
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thickness of the stack is decreased at the center
of pressure and consequently the pressure exert-
ed on the stack by the springs is correspondingly
decreased.

When the outer blade member has been moved
to the position shown in Fig. 7, the contact bosses
17 -are above the tops of the jaw members which
then contact with the sides of the blade: proper.
The thickness of the stack is hence considerably
decreased, the spring pressure is likewise de-
creased proportionally. When the contact bosses
17 have moved out of engagement with the clip
fingers .14, the connecting pin 23 engages the
upper walls of the apertures 25 to initiate the
angular movement of the inner blades 6 to move
the same out of engagement with the jaws 11, 12,

It will be seen that the maximum pressure ex- -

erted on the clip fingers to forece them against
the blade members is orly applied when- the

1,967,828

switch is in its fully closed position. As soon
as the opening movement is begun, the pressure
is slightly relieved and before the movement of
both the outer and inner blades is begun, the
pressure very much relieved. Thus, a smaller

. forece is necessary to open the switch than would

be required if both the sets of blades were moved
simultaneously throughout the entire opening
operation.

The length of the lever arm constituted by the
handle or the longer arms 20 of the crank is sub-
stantially greater than the length of the lever
arm formed by the shorter arms 22 of the crank.
This ensures a mechanical advantage which fa-
cilitates the opening of the switch.

In the closing operation, the blade members all
are moved simultaneously, but inasmuch as the
mass comprising the blades and handle attains
a considerable energy of momentum before the
blades are engaged by the jaws, it is not neces-
sary to provide any stuccessive movement of the
blade member as in the case of the opening oper-
ation. :

By restricting the contact are to a plurality of
bosses, the angular movement corresponding to
the actual establishment of the high contact pres-

sure is materially less than that required when .

the blades contact with the jaws over their entire
width. It will be noted that the top edges of
the fingers are rounded in order to prevent stub-
bing of the buttons when the switch is closed
and unnecessary wearing and sparking during
the opening movement.
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It wi'l be apparent that the invention is appli- .

cable to knife switches having two or more blades
and that, if desired, the ring member 28 may be
replaced by an appropriate insulated handle
which may be grasped by the operator. While
particularly adapted for manually operated
switches, the invention is obviously useful with
power operated switches as it affords a convenient
means for reducing the size and power of the
operating mechanism.

I claim: .

1. In a high contact pressure knife switch, the
combination with a line terminal having a plural-
ity of jaw members, of a plurality of blade mem-
bers, a second line terminal having means mount-
ing said blade members for angular movement
into said jaw members, means resiliently tending
to force said jaw members together to irmly en-

gage said blade members when said switch is’

closed, and operating means for said switch, active
upon an opening movement to move one of said
blade members to reduce the contact pressure on
another blade member prior to the initial angu-
lar movement of said other blade members. ’

2. The invention as set forth in claim 1, where-
in said blade members are provided with thick-
ened contact portions of limited area engageable
by said jaw members, said thickened contact por-
tions being in transverse alinement when the
switch is fully closed, and said operating means
is effective to move said contact areas on one
of said blade members out of alinement with the
contact areas of another blade member prior to
the movement of said other blade members.

3. The invention as set forth in claim 1 where-
in, said jaw members comprise resilient fingers,
said blade members are provided with projecting
contact bosses engageable by said fingers and said
operating means is effective to reduce the con-
tact pressure between said fingers and the bosses
on one of said blade members prior to the move-
ment of another of said blade  members. ’
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4, The invention as set forth in claim 1 where-
in seid jaw members comprise g plurslity of
contact fingers and said resilient means com-
prise & plurality of spring fAngers cooperating
with said contact fingers.

5. In 2 multiple blade, single pole switch, a line
terminal heving a plurality of parallel jaw mem-
bers, a plurality of parallel bladé members hav-
ing thickened contact portions that are trans-
versely alined when the switch is fully closed,
means supporting said blade members for move-
ment into engagement with said jaw members,

and operating means active upon an opening -

movement t¢c move only some of said blade mem-
bers toward open position and active upon a con-
tinuation of said opening movement to move all
of said blade members simultaneously.

6. The invention as set forth in claim 5, in
combination with means for resiliently applying

.a force to said jaw members to oppose separa-
tion thetreof, said force being spplied along the .

line of contact portions when said blade mem-
bers are in closed position. ’

7. The invention as set forth in claim 5, in
combination with means for applying a force on
said jaw members along a line passing through
the thickest portion of said contact areas, and
wherein said operating means is active upon an
opening movement to move the contact areas of
some of said blade members out of engagement
with said jaw miembers prior. t¢ the movement
of the contact areas of other of said blade mem-
bers away from the said line of applied force.

8. In a knife switch, the combination with a
pair of current carrying members, and means
supporting said members for relative angular
movement sbout a transverse axis through said
members, of means comprising an annular ring
concentric with said axis for restricting the con-
tact area of said members,

9. The invention as set forth in claim 8,
wherein said ring is seated in an annular recess

- in one of said members and projects beyond the

face thereof,
10. In 3 knife switch, a stationary jaw, a knife
blade, stationary plates carrying a pivot pin upon

% .
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which said blade is mounted, and annular contach
surfaces projecting beyond the body of said blade
o restrict the contact area between said blade
and plates.

11. In o high contact pressure switch, the com-~
bination of & hinge member, g blade member
pivoted theveto, . contact member, and raised
contact surfaces on one of said members re-
stricting the contact between said blade member

“and each of said other members to an order sub-

stantially less than that of the transversely alined
portions of said members. ) ‘

12. The invention as set forth in claim 1i,
wherein the said raised contact surfaces restrict-
ing the contact area between said blade member
and said hinge member comprises an annular ring
carried by the blade member, the axis of the ring
coinciding  with the pivotal axis of said blade
member, - '

13. In a switch of the knife type, a blade mem-
ber, a hinge member on which said blade member
is supported for pivetal movement, one of said
members being bifurcated to provide portions at
opposite sides of the other member, and gnnular
contact restricting means carried by and project-
ing beyond one of said members to restrict the
engagement thereof with the other member to
an order substantially less than that of the trans-
versely alined surfaces of said members.

14. In a high contact pressure switch of the
tongue or clip type, the combination with a line
terminal element, a blade element pivotally sup-

- ported on said line terminal, a second terminal

providing a contact for engagement with said
blade element, and a raised contact rib of an-
nular form on one of said elements for restrict-
ing the contact between said elements to the
order of line contact. o

15. In a disconnecting switch and operating -
mechanism therefor, the combination of a plu-
rality of blades mounted for oscillation and op-
erating means connected to each blade, the dis-
tance between the center -of oscillation and the
connecting point being different for each blade.

HEMSLEY B. MASSEY.
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