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UNITED STATES:
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PATENT OFEICE.

2,413,845
CONTROL.APPARATUS
Hérman F. Barsun, Sharon, Pas;.assignorto West::
irighduse Eléctric Carporation;East Pitishurgh, ..
Pi.;, a corporation-of Pennsylvania.:
Application July; 20;:1945, SeriakNo: 606,205
6 Claims.: (CL 744-540)

This invention relates to:electricalicircuit: cons.-
trolling:switch .devices, and; particularly,to safety.
mechanism. associated: therewithi.to prevent.uns..
autherized or unintended operation.of-the: switch'.
device...

In.many .types.of apparatus where it is neces~.
sary to operate internal equipment.from. an. opers
ating handle on_the outside of the case,. it is. often -
necessary. to locate and Iock the operating iequips

othmnbjeets;:andmdvantsa:gesmoﬁrthezdnvenbionrx--
will be apparent from the following:deseription::-
of 4:preferred;embodiment: of thednvention;iref-<
erencesbeing had totheaccompanying drawings::

5 in whichs;

Tigure1:s a:fragmentary elevational:view.of =
an eléetrical; appanatus:includingsa sswiteh devices:
and:l_ockingmeehanismr:therefork,;organized in:acm=
cordance: with:the dnvention ~with+certain:papbsii

ment. in_preferred positions:: Anexample of $his 10 behind:thehousing wall:showniin: dotted liness: -

is the load ‘center power transformer.where an~
externally operated handle. is. used “to.control a .
disconnect switéh irisidé the .cases.

For this application;: it ‘has: been-conventional.®

Fig. 2:is:a wviewsdin-seetional:elevation: showings
. the latching mechanismrof:Figl with theloekingy
pininitsswiteh:locking sposition: .

Figs3isa viewsimilartoFigs2 with.the locking

practice ‘to  use a - spring-biased “stop-pin-which*15 p;n«Iatchedf.indts;*switchmpgmtin&:%position:,

gives positive engagement with:two or. three holes~
in a-stop plate;- dependihg -upon-the ‘number-of ¢
positions in-which it is desired- to1ock+the switch -
device.~ At present, t6-operaté-such*a switéh it is~

necessary to-pull the pin against the spring-pres<-20 -

sure-until it-is disengaged-fronrthe =hole,and *
then while 'still ‘holdirig :the:pin-in-the:free posiz-
tion; to-operate-the -switch-by*the- handlg: As
this:‘procedure-is -awkward-and often-diffi¢ulti-a-~

mechanism~in -gecordance:with sthe~present+in=-:25 .

vention is provided whichiwill’bé-andimprovement:
from - the -operating -standpoint- and whichystills
retains the-positive stopping feature-when-onesof
the switchioperative positionsis! reached.®

Fits; 4 is a-sectional viewwof:the. cam:taken alongs
the jifie IV—-IV of:Fig. 2.0

Figu5isaview similgrnbaFig:2 with:the latch=. -
ing pinvin its veleasedor: 1ocating;:position:

Fig ¢ dsan:end: viewsof the docking pin:shownsx
in Figs. 1,;:3and 44

Fig: THis@: view inssectionals elevationrshowings;
anothersmrodification zoft the sinvention with:the«
lockmgapimin:it&'incabingzp()sition: ;
Fig. 8is a viewdnisectionalkelevation:similar tou
Fig.#7 withithe latchipin dnsitsreleased or-lacatingy
position::

Figh 9ds aviewdn sectionakelevation-similandor
FigTwithithed atchipinin:its:released: or:lockings;

One-object-of-thedrivention-is$o providesa con=: 30 positionyands

cealed switch device and 1gtching » mechanismy-
therefor,,—having..a.plﬂralit&'obnpemtwe' positibns::
and provided with novek megns:for-automaticallyc
and positively:locatingan ‘operativespositionnof

the switchs device and: holditig: the~operatingxgs preferably formedcofi;sheet::steeh:,

handlein any-onerofisaids plurality o switchrops -
erative -positions.;whichiis s Mcient :in:operation:
and simplesin sconstructions.

Aimore specific:object:of:ithe dnyention:is tas

provide s switch: device .positionedcwithinzanyaps: 40 pertss1 fands 840

paratus housing-withran-operative/handle ouistde:s
of the “housing-and: inuwhichiilaeking: means:iss:
provided within:thehousingfor lockingtherde=s»
vice in:any oneof aspluralitysofioperative-posist

Pigs10dsa .sectionakview taken along:the dines:
X-—Xvof Pign9:.4-

Réferring $6 Figol of thecdrawing;:a portion-of:t.
one rwalln2 tofifa shousing:is Allnstratedwhicly isi:
Withinathe::
housirg:there ismounted & pairiof stationary eensi=
tactitongues:3and:4,; each monnted<on separabes
insuldtors-5 and: 6;&suppart:edmibhind;he;v,housin g
on transversely-~exhending;spacedc channel:sups:-
>53, A praoket:stapspin:sunporting ¢
member:t sas bestshown inFigs:n2. and.3is at-+
tached: to:adransversely segtending .channel: supye
port:Q byssuitablemeans: such: ashyywelding: on
by meansof screwsr Saidrmember-{  may simis.

tions;..the:locking smeans:being ‘provideduwith 145. l-a'rlyltbeaattaehed'itosthensaid'mlifz of:-the housr:~

manually-operablesmeans extendingroutside the:
housing—ggfon:;ppsitidningztheﬁld_cking-gmaains inranw:
unlocking . position:-while ahesswitchrdevigesds:zn =
one of its.operative:positions.. Means:ds.alsosprow:-

ing to- assurekeepingssaid:wall:2 and said-memuer.:
{1 inrclosecontdat. .- The bracket; member ds pros-
vidéd:rWith.thdownwandlm;;exhending;pgrticmmzl 2.
and~133which are-bifurcated:tosaccommodate as

vided- for automaticallyw releasing: the xlocking;:50 shaftil5 fextending throughyans opening:in the »

means during movement:of:the: switrh.devicedronr i
one .switch: operativerposition: tocanother:sa:sthat:s

it wilk :again:b‘e.yeimzazpgsitium'to;do_cate-randﬂo.ch L3

the switch..davicemppnrreaehingéaaswitchmpgr:a;:-.;w
tive position. . ol

housmgs;wa}hz"andccarmi,ng;anmpgrating;;handla;f :
16 omthesouter end-thereef:l. A switeh:blade-T-ds:
providedon thednnerend:of, the.shaft 45 anddng.-
sulated:bherefromythe switeh blade being adapted.’

550 ta :b,'eeopgtatedam;anm:,one:-mfa{chnee.sswitCh:ppgx@,ﬁgk :
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tive positions. In Fig. 1, the blade 17 is shown in
its middle operative position, out of contact with
both contact tongues 3 and 4 and is adapted to be
operated to engage either the contact tongue 3 or
the contact tongue 4. The switch blade 11 may
be of a type having spaced sides secured against
relative movement at their outer ends by a bolt 18
s0 that when the blade is pivotally moved about
the axis of the shaft |5, the bolt {8 will engage
the slot 19 in one of the contact tongues 3 or 4.
The particular structure of the switch contact
elements forms no part of the present invention
and, therefore, need not be further described.

A cam 2l having hubs 22 is attached by any
suitable means, such as pins 23, to rotate with
the shaft 5. The cam 21, as best shown in Figs.
1 or 4, is provided with three slots 24, 25 and 26,
corresponding to the three switch operative posi-
tions existing in the illustrated embodiment of
the invention. Adjacent the slots, relatively low

flat surfaces 27 are provided with higher surfaces

28 therebetween, :

A locking member 31, shown as a stop-pin or
latch pin, is provided extending through open-
ings in the leg members 12 and 13 of the bracket
{1. As best shown in Figs. 2 and 3, the inner
end 32 of the stop-pin 31 is smaller than the
outer end and extends through an opening 33 of
suitable size in the leg 12 of the bracket (1. A
spring member 34 is shown about the smaller end
of the stop-pin 31 positioned between the leg 12
of the bracket and an abutment 35 of the stop-
pin for forcing the pin toward the right as viewed

in Figs. 2 and 3. A spring 36 'is illustrated -

mounted on the upper portion of the bracket for
engaging the pin 31, biasing it downwardly. In
the position illustrated in Figs. 1 and 2, a portion
of the pin 81 is engaged within the middle notch
25 of the cam 21, and the stop-pin 31 is biased
toward the right by the spring 34 until a surface
37 engages the inner surface of the cam 21. In
this position of the stop-pin 31, the shaft 15,
carrying the cam 21 and the switch blade {1,
cannot be moved from the operative position in
which the switch device is positioned.

Two notches 38 and 39 are shown in the under
side of the stop-pin 3I. An operating knob 4
is provided on the outer end of the stop-pin 31
and s hole 42 is provided through the body of the

stop-pin adjacent the outer surface of the wall 2

when the stop pin is in its locking position shown
in Fig. 2. The hole 42 is to accommodate a pad-
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shown in Fig. 5 in which the lower surface 43 is
shown as having entered a certain distance with-
in the opening 44 in the leg 13 of the bracket (1.
This position of the stop-pin 31 is termed the
“locating position,” because the pin is in a po-
sition to locate and lock the mechanism when
it reaches the next switch operative position. In
the position of the pin 31, illustrated in Fig. 5,
the spring 34 biases the pin 31 toward the right
until.the surface 35 adjacent the notch 28 rides
on one side of the cam 21 until one of the notches
24, 25 or 26 in the cam comes adjacent this sur-
face at which time the pin 3{ will be forced by the
spring 34 to the locking position shown in Fig. 2.
The form of the invention shown in Figs. 7, 8,
9 and 10 is generally similar to that shown in
Figs.-1 to 5, with the exception that only two
notches 48 and 49, corresponding to the notches
38 and 39 of Figs. 2, 3 and 5, are provided, the
surfaces 45 and 37 shown on the stop-pin 3¢ in
Figs..1 to 5 being omitted in the stop-pin 5i
shown in Figs. 7, 8, 9 and 10. A further differ-
ence consists of the manner in which the stop-
pin 51 is biased to its several illustrated positions.
In Figs. 7, 8, 9 and 10, a pin 52 extends down-
wardly from the upper part of the bracket | {, ac-
commodating a single spring 53 having one end
54 adapted to extend along the surface of the
bracket 11 and the other end 55 adapted to en-
gage an opening 58 in the pin §1. This spring.
is so arranged as to perform the duties resulting
from both the spring 34 and the spring. 36 in
Figs. 1 to 5. That is, the outer end 55 of the
spring 93 is biased both downwardly to cause the
stop-pin 51 to latch in a switch operating posi-

* tion shown in Fig. 8 when the notch 49 is in latch-

kY

lock or other suitable locking means to prevent’

inward movement of the stop-pin 31 necessary to
place the mechanism in an unlocked or switch
operating position when it is desired to effect
operation of the switch. When no such locking
means is inserted through the hole 42, the knob
41 may be pushed inwardly manually compressing
the spring 84 as shown in Fig. 3. The spring 36
will bias the locking pin 31 downwardly to the
position shown in Fig. 3 so that the notch 39 en-
gages the lower edge of the opening through the
bracket 11, latching the pin 3( in this position.
It will be noted, by reference to Fig. 3, that in
this position of the stop-pin 81 , the notch 38

registers with the cam 21, thus allowing it to -

move freely if actuated by the handle 16. This
is the “switch operating position” of the stop-
pin 3{. When the handle 16, together with the

shaft 15, switch blade I7 and cam 21 are moved
to the next adjacent switch operative position,

the surface 28 of the cam 21 will engage the up-
per edge of the notch 38 raising it from its latched

position and allowing it to-assume “the*position-

60

65

70

75

ing position and also the end of the spring 55 is
biased in a direction to urge the stop-pin 51 out-
wardly as viewed in Figs. 7, 8 and 9, so that after
the stop-pin 51 has been raised from its latched
position, as shown in Fig. 8, it will be biased to

.the position shown in Fig. 9 with the surface 57
‘forming one side of the notch 48 will ride along

the inner surface of the cam 21 until the device
reaches its next switch operative position, in

“which position the spring 53 will cause the pin

51 to be moved outwardly to the position shown
in Fig. 7, the body of the pin engaging within one
of the notches 24, 25 or 26 corresponding to the
switch operative position.

It will be noted that in both illustrated em-
bodiments of the invention, the latching mecha-
nism is so arranged that it is concealed entirely
within the switch housing except for the end of
the stop-pin carrying the operating knob which
projects through the side of the housing., The
stop-pin or locking member 31 or 5{ is easily op-
erated by the knob 44 by one hand and latched
in the switch operating position. Both hands are
then free, if desired, for operating the switch
handle 16 to operate the switch device to its next
operative position. If the switch operating lever
16 is so operated, the cam 21 unlatches the stop-
pin allowing it to assume the locating position
to stop the switch at the next switch operative
position.. The switch devieé remains in this lock-
ing position until the stop-pin or locking member -
is manually reset to the switch operating position.

It will be understood by those skilled in the
art that modifications may be made in the details
of the structure illustrated and described with-
out departing from the spirit of my invention, and

. I do not wish to be otherwise limited than by the -

scope of the appended claims,
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1 ¢lgtir as'my invention::-
1.1 I fci»licuit,i’~cantmllmgﬁ'de“vide,a:a»::‘manuallmﬂ
operableswitch actuating membershavingsa-ph--
rality s of+# switchi: operative - positions,: a:lockings

member-operative-upon: movemont of-theswitch’ 5

actisating :membeérto-any: one-of-said phirality-ofs
positionsfor lockingsaid:-switehtactuating mems.
berdn said:switchtoperative position, said-locking«
membepbeing manually operable-toa sswiteh op=-

erating position to-permit'operation of the swit¢hv10

membér;‘meajns»automatida;ll’yfopera'blé?:fdr ldtehs -
ing rsaid-10¢kirg smember: Ari-itssswitéh operating
position; and-{cammeans :petugted Suponymoves: -
ment-of-said switchhactuating member {romwone::

switch operative position to another-and-operas 15

tive towrelase -said~locking member from its
switch operating position to a released position to
adapt it to lock“the'switch’ ‘getuating member
uponsmovement. thereef-tc:one .of said-switch:op+-

2. Switch operating..mechanism .comprising a
housing, a swite¢h* operating- shaft” extending
through:an opening in a wall-of:the housing-and::
havingasplurality. of switch. operative positions;:.

a switeh actuating member attached:to saidshatt 25

and:positionedsoutside of said housing fonioper+:
ating said shaft to any selected one of said plu~
rality of switch operative positions, a cam within
the housing operatively connected to said shaft

and having a plurality of notches corresponding 30

to the number of switch operative positions, 2
stop-pin within the housing and operative to en-
gage within a notch in said cam upon movement
of the switch to any one of said plurality of switch

operative positions for locking said shaft in said 35

switch operative position, means within the cas-
ing for supporting said stop-pin, and means for
biasing said stop-pin to a switch locking position,
said stop-pin extending through an opening in

said housing and having means exterior of the 40

housing for manually moving said stop-pin from
its switch locking position to its switch operating
position when the shaft is in a switch operative
position, latch means for retaining said stop-

pin in its switch operating position and means for 45

biasing said stop-pin to latch the stop-pin in its
switch operating position, said cam being opera-
tive upon movement of the shaft from one switch
operative position to another switch operative po-

sition to unlatch said stop-pin from its switch 50

operating position, and biasing means effective
upon the unlatching of the stop-pin from its
switch operating position for returning it to 2
locating position in which position it will be ef-

fective to engage a notch in said cam and lock the 55

shaft in the next one of its operative positions to
which it is moved.

3. Switch operating mechanism including a
housing, a switch operating shaft extending

through an opening in a wall of the housing and g0

having a plurality of switch operative positions,
a switch actuating member attached to said shaft
and positioned outside of said housing for oper-
ating said shaft to any selected one of said plu-

rality of switch operative positions, a cam within 65

the casing operatively connected to said shaft and
having ‘a plurality of notches corresponding to
the number of switch operative positions, a sup-
porting frame within the housing having a pair

of leg members on opposite sides of the cam, a 70

stop-pin extending through openings in the pair
of legs ‘'of the supporting frame and having a por-
tion positioned for engaging within a notch in
said cam upon movement of the shaft to any one

of said plurality of switch operative positions 75

for rlockingrsatd-ishaft: invisaideswiteh operatives
positions: bigsingrmeans.:fory causing::movement.:
of th’er,stdpﬁ)pm;ﬂtéza-aswdt;eh'fwlocking.»pcsiti‘dn»,‘ said
stop-pin being .arranged . for manual ioperation
fromt it§ switehrlocking«position to-a-position oub
of engagementiwith the :cam.for:permitting: op--
eration:ofthie.shaft fromone switch operative po-
sitignitoanotheryldtchimeans forretaining: said.;
stopspina i its sswitchs operating: position . and:

‘meangddrvblasingsatd-step=pin-tolateh the stop= -

pindnritsswitch operating; position; said: cam he-

ing roperative-uponzimovements ofisthe: shaft:frony-.
oneiswitcht opeeativesposition:do: another: switch::
operativesposition: ta:untatch: said: stop-pin from:

its switichy operatingrposition; and bidsing means :

efféetive=uponathe unlatehing: ofwthe stop=pin::
from:its:switchyoperating: positionsfor:returning:

it tosaslocatingrpositioniin:whichaposition it wilk:
be effectivectonengage asnoteh! in:saidcam-and."

erative positions. o Jockthe:shaftiin 4themext onesof its switch opera--

tivepositionstewhichit ismoved. .

4. Tn-ascireuit icontrolling rdevice; 2. manuaily
operablesswitéhractuatingimember having-a:plu-
rality.r ofyswitch::operating ; positions,s a: locking :
memberroperativesupon: movement: of ithe switch -
actuatingzmember:td:anyronecof said -plurality -
of positions:iforsldckingzsaids switeh:ractuating:
member in said switch operative position, said
locking member having a pair of notches therein
and being manually operable to a switch operat-
ing position in which position one of said notches
provides a space for movement of the cam to per-
mit operation of the switch operating member
and the other of said notches provides for latch-
ing the locking member in a switch operating po-
sition, and cam means actuated upon movement
of said switch actuating member from one switch
operative position to another and operative to
engage said locking member for unlatching the
locking member to permit it to move from its
switch operating position to a released position
to adapt it to again lock the switch actuating
member upon movement thereof to one of its
switch operative positions.

5. Switch operating mechanism comprising a
housing, a switch operating shaft mounted there-
on and extending through an opening in a wall
of the housing and having a plurality of switch
operative positions, a switch operating handle at-
tached to said shaft and positioned outside of said
housing for operating said shaft to a plurality of
switch operative positions, a cam within the hous-
ing operatively connected to said shaft and hav-
jng a plurality of notches corresponding to the
number of switch operative positions, a stop-pin
operative to engage within a notch in said cam
upon movement of the switch to any one of said
plurality of switch operative positions for locking
said shaft in said switch operative position, means
for supporting said stop-pin, and means for bias-
ing said stop-pin to a switch locking position, said
stop-pin having means for manually moving said
stop-pin from its switch locking position to its
switch operating position when the shaft is in
a switch operative position, latch means for re-
taining said stop-pin in its switch operative posi~
tion and means for biasing said stop-pin to latch
the stop-pin in its switch operative position, said
cam being operative upon movement of the shaft
from one switch operative position to another
switch operative position to engage said stop-pin
and unlatch the stop-pin from its switch opera-
tive position, and biasing means effective upon
the unlatching of the stop-pin from its switch
operative position for returning it to a locating
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position in which position it will be ‘effective to
engage a notch in said cam and lock the shaft
in the next one of the switch operative positions
to which it is moved. s ’

6. Switch operating mechanism comprising a
¢ switch operating shaft, a switch operating handle
attached to said shaft for operating said shaft to
' a plurality of switch operative positions, a. cam
operatively connected to said shaft and having
a plurality of notches corresponding to the num-
ber of switch operative positions, a supporting
frame having a pair of leg members on opposite
sides of the cam, a stop-pin extending through
orpenings in the pair of legs of the supporting
frame and having a portion positioned for engag-
ing within a notch in said cam upon movement
of the shaft to any one of said plurality of switch
operative positions for locking said shaft in said
switch operative position, biasing means for caus-
ing movement of the stop-pin to a switch lock-
ing position, said stop-pin being arranged for
manual operation from its switch locking posi-
tion to a position out of engagement with the cam
for permitting operation of the shaft from one
switch operative position to another, latch means
for retaining said stop-pin in its switch operative
position comprising a notch in the side pin ar-

10

2

2

0

=]

8

ranged for engaging the side of one of the open- -

ings in the pair of legs of the supporting frame
and means for biasing said stop-pin to cause the
notch in the stop-pin to latch with the stop-pin
in its switch operative position, said cam being
operative upon movement of the shaft from one
switch operative position to another switch op-
erative position to unlatch said stop-pin from its
switch operative position, and biasing means ef-
fective upon the unlatching of the stop-pin from
its switch operative position for returning it to a
locating position in which position it will be effec-

tive to engage a notch in said cam and lock the - .

shaft in the next one of its operative positions

to which it is moved.
HERMAN F. BARSUN.
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