2,521,489

M. SORENSEN
SWITCH CONSTRUCTION
Filed April 11, 1946

Sept. 5, 1950

)

A

S

LN "//l"r

FIG.4

INVENTOR,

MARIUS SORENSEN

26/

FIG.3

BY

' ATTORNEY




Patented Sept. 5, 1950

“UNITED STATES PATENT

2,521,489

2,521,489

'OFFICE

SWITCH CONSTRUCTION
Marlus Serensen, Astorla, N.Y.'
- Appllcatlon April 11, 1946, Serial No. 661 215 .

i ) 2 Clanms.
1

Thls invention relates. to sw1tch constructlon

‘An :object : of this invention is to .provide a
switch: of the character described which shall be
simple in construction and which will have g wip-
ing or sliding movement to insure clean contacts
at all times and which is made of few and s1mple
parts easily ‘assembled- together. -

~Another objéct of this invention is to provide
an improved. multiple-throw switch which op-
erates as a toggle switch and which shall have one
ormore switch - posmons and’ one neutral po-
smmn

“Anothér obJect of this 1nvent10n is to  provide
in a sw1tch of- the character described spring
means to insure toggle action and improved
means for' adjusting the spring means.

Still' anhother object of this invention is to pro-
vide a multi-throw switeh which shall have mo-
mentary contact when actuated and which is pro-
vided with spring means to return the sw1tch to
neutral pos1t1on when released.

“‘Yet'a further obJect of this invention is to pro-
v1de a svvltch ‘of the character described com-
prisitie”d case formed with crossing slots, a lever
havmg @ ball and socket connectlon with the
éasing “and being “slidably ‘movable into any
pranch of the’ crossmg slots, and switches actu-
ated by the lever as it is’ moved to its vamous
selected positions. '

Yet a further object of this 1nvenb10n is to pro-
v1de 3 stfong, rugged, durable and compact
switch of ‘the character described which may -op-
erate as ‘4 single or multiple throw switch, ‘and
which- may ‘be used ‘with either single or double
contacts, and which shall-be relatively inexpen-
sive to manufacture; and yet practmal and efﬁ-
ment to g high degree in‘ use. :

~'Other objects of this invention wﬂl in part be
obvious and in part ‘hereinafter pointed - out.

The invention accordingly consists in the fea-
tires of construction, combinations of elements,
and- alrangement of parts which will be exempli-

fied “infthe” construction hereinafter: described,

and of ‘Which' the scope of appllcatmn will be in-
d1cated in ‘the following claims.. :

-+In +the - accompanying: - drawmgs in whlch 1s.

shown one of the various lposs1ble ﬂlustnatwe em-
b0d1ments of this:invention, - :
- Rig.Jd:is:an’elevational cross sect1ona1 v1ew of
the switch embodying the invention; .

L Pigi- 2.1s i ‘cross-sectional v1ew taken on line
2—2 of Fig, 1; )

:Fig. 3 is a top plan view of the switch shown in
Fig. 1 with parts broken away and in cross- sec-.

tion; and
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F1g 4 is an elevatmnal view of the swﬂ:ch em-~
bodying the 1nvent1on and 111ustra,t1mg a modi-
fied constructmn

Fig. 5 is an enlarged view of the sprmg and

. socket member of Fig, 4.

Referring now in detall to the drawmg, 10 des-
ignates a sw1tch e‘nbodymg the 1nvent1on at-
tached .to any. suitable support | I' The sw1tch
comprises g substantially. L-shaped bracket {2
provided. with.a vertical wall {3 contacting a sur-
face of the support {1, Wall 13 is provided with
wing extensions 14 formed with openings 15 re-
ceiving fastening means 16 for fastening the
bracket 12 to support 11. Bracket 12 is formed
with a plurality of counter-sunk openings 11 for
the purpose hereinafter appearing.

Said bracket 12 furthermore comprises 2 hori-
zontal bottom: wall 18 extending at right angles
to. the vertical .wall:13. Said bottom wall is
formed with a plurality of counter-sunk open-
ings 19 for the purpose hereinafter appearing.
Extending upwardly from the center of the bot-
tom wall 18 is a cylindrical inverted cup-shaped
portion 20 comprising .a cylindrical wall 2f and
a. top.wall 22.  ‘The top wall 22 is formed with a
central screw threaded opening 23 for the pur-
pose hereinafter appearing. .

- ‘Mounted on the bracket 12 is a casmg 25 Said
casing ‘25 is formed of a-pair of substantially
similar symmetrically: disposed parts 26, -having
mutually contacting faces 28. Each of the parts
26 has a top wall 29, a side wall 30, a rear wall
31 and a front Wall 32, The parts 26 when placed
together form a: -casing open at -the bottom.
BSaid parts 26 -are formed with’ ‘horizontal regis-
tering through openings 31 to receive-attaching
bolis 38 for attacmng said parts 26 together. It
will be noted that the inner surfaces 28 of walls
29, 31 and 32 coritact one another. The walls 31
may be formed with screw threaded openings 40
registering with openings 17 to receive attaching
serews 41 which attach the casing to the bracket
wall 18, The heads of the screws 41 are received
in the-counter-sunk openings 11.

The parts 26 are furthermore formed in their
end edges with screw threaded openmgs 43 reg-
istering with the openmgs 18,10 receive fastening

‘screws 44 which fasten said parts ‘to the bottom

wall I8 of the bracket

The wall 28 of each of the parts 26 is Tormed in
its face 28 with a hemi-spherical socket 50 dis-
posed below the upper surface of said wall. Com-
municating with said socket is a slot or groove
5 at right angles to surface &8, Said slot 5 has
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an inclined bottom 52 which is inclined upwardly
and outwardly. Wall 29 of part 26 is also formed
in the surface 28 with oppositely extending simi-
lar, symmetrical, shallow grooves 55 and 56 at
right angles to the slot 52. The grooves 55 and
56 in the mating parts 26 together form oppo-
sitely extending slots 57 and 58 which cross slots
51. At the bottoms of the grooves 55, 56 are in-
clined upwardly and outwardly extending sur-
faces 60. It will now be understood that at the
top of the casing 25 are crossing slots communi-
cating with a ball socket formed by the two half
sockets 50.

Attached to the inner surface of wall 30-are-a
pair of parallel spring switch blades or contacts
65, insulated from each other by suitable insulat-
ing strips 66. The lower ends of the spring blades
or contacts are attached to the insulating strips
and wall 30, and the free ends of said strips

project upwardly. The-blades 65 are centrally

located with respect to wall 30 and hence are
alizned with slots ‘51. At the upper end of the
strips 65 are usual contacts. Said-blades hence
together- form g normally open switch which is
closed in the manner hereinafter to be-described.
“- Attached to the- inner surfaces of walls 32 are
spring- blades or springs 68. The blades 68 are
also ‘insulated  from- one another by insulating
strips- 69 - and -attached to walls- 32 by means: of
rivets 18 or-in any- other suitable manner. - The
lower ends of:the blades 68 are fixed to said wall
32:and the upper ends are-free:. Said blades are
furthermore aligsned with slots 56

- Attaeched to the inner surfaces of walls 3t are
a-pair of spring blades 73. The: lower ends- of
said blades are. likewise: insulated from. one. an~
other by means of insulating strips.14. The insu-
lated blades are attached: to said walls 3§ by
means. of rivets ¥5.  The blades.13. are aligned
with the slots.-55; and the upper ends thereof are
free and. together form a normally open switch.
-.Means is provided.to selectively close switches
85,.68.or. 13, and to.retain. the selected switch
in closed: condition, the arrangement being such
furthermeore, as will appear.hereinafter, that all
of said. switches may he left apen :to. provide.a
neutral condition. To this end. there is mounted
on.casing_ 28 a switch actuating lever 84.. The
lever 86 includes a ball portion 8i journalled.in
the. ball socket 80. Extending upwardly from
kall 88 is a stem 82, projecting upwardly through
the crossing slots in the top.of the casing. At
the upper end of the stem 82 is.a ball handie 83.
Extendmg downwardly from the ball portmn 81 is
3 stem. 84 aligned with stem 82. At the lower
end of stem 84 is a ball head 85. It will now
be undérstood that by grasping the handle 83
the lever may be maved to bring stem 82 into
either slots 55, 56, or either of the slots 5.
" Screwed within the screw threaded opening 23
in the top wall 22 of cup-shaped member 20 is a
screw 86. Attached to the upper end of the screw
867is 'a ball 81. - Rotatably mounted on ball 8T is
a socket member 88. Rotatably mounted on head
85 of the lever is a similar symmetrically dis-
posed ' socket member - 89 Interposed- between
socket members 88, 89 is a coil -compression
spring 88. The socket members 88 and 89 each
have a part-spherieal surface engaging the balls
87 and 85, respectively, and also have guide por-
tions or stems engagmg within the ends. of- coil
sprmg 90.

“In. Fig. 1 the lever is shown in position thh
Ithe head 85-closing switch 68. The stem 82:isin
o slot; 55 The: coil spring retains switch 86 closed.
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If it is desired to close switch 65, the lever is
first moved to vertical position and then swung
to the right to cause the head 85 to press the
spring blades 65 together. If it is desired to
close switech T3, the lever is moved into slot 56.
If it is desired that all switches remain open, the
stem 82 is moved into the slot 51 which is located
above the switch 65, so that the head 85 moves
towards the opp051te side of the casing, which
side has no switch. Any sulta.ble number of
switches may be employed and the switches may
either comprise multiple spring blades as shown,
or a single contact or multiple open or closed or
combhinations of open and closed contacts. It
will be noted that there is a wiping and sliding
movement of the contacts to insure a clean con-
tact at all times. Both spring contacts are free
to bend, and when they are closed they will bend
and slide relative to one another to make a good
switch closure.

It will: be nated. furthermore that: the assem-
bling of the twa hlocks or parts 26 together with
the bottom bracket: provides a complete gssem-
bly, and the bottam.bracket. encloses; the cavity
in the casing and.: supports the adjusting serew:
The switches are actuated by toggle action and
the spring maintains the selecied switch in closed
position er retains the lever in-neutral pesition.
The lever may - also be operated manually or by
mechanical or elegtrical means.

The lever furthermore may be used. as a.coms
mon electrical ground if desired.

The screw: 86 may be turned for: adjusting the
compressive capacity of the spring.

In Figs. 4 and. 5 there is shown a swm:h spxmg
10z embodying the.invention.and illustrating a
modified -construction. The sw1tch 10a is similar
to the switch 1@ except that the compression
spring 80 is replaced by @ tension: spring 92. The
tension spring 92 interconnects. a. pair- of socket
members 93 which ratatahly receive. portions of
the heads 8% and 81. Spring 90 thus pulls the
lever back to neutral, vertical position when res
leased. after it has heen moved ta a positlon for

s closing the selected switch.

If desired, the. adjusting- screw 86 may be. omit-
ted. Furthermore, in construction of device 104,
an additional switch may: he placed . against the
wall 30 which in the device 10 does: not have a
switch. Thus in. devige {0a there may be four
switch closing positions and a neutral, vertical
position. In the device. -10g. the. lever must be
held in switch: closing position as long as. it is
desired that: the switch shal be closed singe, re-
lease of: the lever handle will cause. the. lever
to be moved ta neutral position,.

It will thus be seen that. there is provided a
device in.whieh the: several objects of this in-
vention: are: achieved and which is well adapted
ta meet the conditions of practicaluse. . -

As.various pessible embodiments might he made
of the. abave:invention, and as:various changes
mighti be made in embaodiment above.set forth,
it is. to be understood: that all matter herein, get
forth or shown in the accompanying drawings,is

.to be interpreted as ﬂlustratxve and not in-a lim-

iting-sense.
Having thus descrlbed 1y, invenbon, L claim

-as new and desire to.secure by Letters Patent;

1. In switch construction, & pair of symmetris
cal members made af non-conducting matertal,
each member having a top wall and. side wallg
extending: down fromthe top wall, ong of-said
members having a rear wall extending downs;
wardly from the top wall of said member and
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the other member having s front wall extend-
ing downwardly from the top wall of said mem-
ber, the front faces of the top and side walls of
the first member contacting the rear faces of
" the top and side walls of said other member,
bolts passing through the side walls of said
members for attaching said members together,
a chamber being formed below said top walls
of said members, open at the bottom, a metal-
lic bracket having a bottom wall contacting the
lower edges of said front, rear, and side walls
and attached thereto and closing said chamber,
the meeting surfaces of the top walls of said
members being formed with complementary
hemispherical sockets and with complementary
grooves forming crossing slots communicdting
with said sockets and having upwardly and out-
wardly inclined edges, a lever comprising a ball
disposed within said sockets, an arm extend-
ing from said ball and projecting upwardly
through one of said slots, said sockets communi~
cating with the said.chamber, a stem extending
from said ball in the direction opposite to the arm
and projecting down into said chamber, a part-
‘spherical head at the lower end of said stem, said
bottom wall being formed with an upwardly ex-
tending tubular wall, a top wall at the upper end
of the tubular wall formed with a vertical screw
threaded through opening, said tubular wall
forming an opening communicating with the un-
der side of said bottom wall, a screw .screwed
through said screw threaded opening, the axis of
said screw passing through the center of said ball,
a part-spherical head fixed to the upper end of
the screw and disposed within said chamber, a
pair of universal sockels on said part-spherical
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heads, a coil compression spring interposed be-
tween saild sockets, a- handle at the upper end
of the lever arm, and switches within said cham-
ber and disposed at three of the walls of said
chamber and adapted to be actuated by the head
at the lower end of the stem, said arm of the lever
being movable to opposite ends of said crossing
slots to bring the head at the lower end of the
stem into position for actuating any one of the
three switches or to a position where none of
said switches are actuated.

2. In switch construction, in accordance with
claim 1 in which the lower end of the screw pro-
jects downwardly into the opening formed by the
tubular wall, and said screw has a slot at its
lower end to facilitate adjusting said screw by
means of a screw driver.

MARIUS SORENSEN.
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