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3,283,088
MUL’WPLE CIRCUIT bVHICH APPARATUS WITH
IMPROVED PIVOT ACTUATOR STRUCTURE
Jim Scow, Hampton, Va., and Jumes L. Jones, Santa
Clara, C 1if., ascignors (o the Lnited Stafes of America
as re';re ented by the National Acrounautics and Space

Admmbtmtmn
Filed Sept. 1, 1965 Ser. I\’o 484,489
25 Clalms. (C 2060—6)

The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thercon or therefor.

This invention relates 1o electrical switches and more

particularly to a switch apparatus for switching a multi-.
plicity of cireuits with relatively little hand or eye move-

ment required on the part of the switch operator.

In the fields of modern technology situations occur
where it is necessary for an operator to control a sub-
staniial number of circuits in a gquick cfficient manner
which will present a minimum of diversion from other
activities and which will reguire 2 minimum of motion
1o accomplish the controlling and a minimum of eye
movement to observe the effects of the coniroliing.

For example, in the field of space travel an astronaut
is often colled upon to comtrol a large pumber of cir-
cuits for the purpose of actuating various systems or
making checks on the condition of such systems. In
numerous instances the astronaut is exposed te various

“G” fields at the time the circuit controlling activity.

must be performed. In addition the astronzut is often
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restrained by uniforms and harnesses which limit the

amount of movement he can perform.

Accordingly it is an object of the présent invention 1o
provide a muliple circuit switch apparatus which will
enable an Operator to control a substantial number of
circuits in 2 quick and eflicient mannper with a minimum
of hand and eye motion.

Another object of the invention is to provide 2 multiple
circuit switch which is accident proof.

A more specific object of the invention is to provide

a multiple circuit-switch apparatus having a movable

pirel member with visval and or tactile sensing means
for informing the operator of the position of said con-
trol member.

A further object of the invention is to provide a multi-
ple circuit switch apparatus including an operating mem-
ber movzble 1o various positions for controlling a varie ty
of circuits wherein an integrated observation panel is
prowded so that the operator can tell at a glance the
position of the control member and the condition of the
one or more circpits operable by said control when in
said position.

Py way of brief description a preferred embodiment
of the invention comprises an operating lever in the form
of a joy stick having a handle at one end and a .switch
actuating abutment adjacent the other end. The op-
erating lever is mounted on a <upp®ﬁm~ Irame for move-
ment of the switch zbutment portion in an arc in one
plape and for movement fransverse to said plame. A

plurality of switches are positioned on each side of the

plane and each switch has an operating button positioned
along the arc for engagement by said abutment porlion
Detent type stop means are provided for assuring posi-
tive positioning of the lever to align said abutment por-
tion with each of szid switches as it moves along said

‘are. The complete apparatus includes an observation

panel having a pair of columns of visual indicators such
as lights. The pumber of indicators in each column is
equal in number to the mumber of sivitches on one side
of said plane and are conpected therzto. A third col-
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" control panel 3 as is found in space vehicles.

2
umn of wvisual indicators is provided intermediate the
first mentioned columns in order 1o provide visual in-

dication of the position of said operaling member, In
order to actuate the center colnmn the detent stop means

are also switches so that at each position of the operat.

ing lever where it is stopped by 2 detent means the de-

tent means will complete a circuit 10 couse aciuation

of the appropriate visual indicator. Thus by moving
the joy stick handle the mbutment portion of the op-
erating Jever can be brought into alignment selectively
with each of the switches on each side of said plane.
The position of the operating lever is communicated to
the operator in a tactile manner from the action of the
detent stop means and also visually from the center col-
umn of indicators. Then by moving the joy stick trans-
versely of said plane the abutment portion will engage
the switch on one or the other sides of said plane. And
the appropriaie outside column of visual indicaiors on
the observation panel will indicate the condition of the
circuit which is being thus controlled.

The various fz,alures and objects of the invention will
become more apparent from the following detailed de-
scription wherein reference is made to the acyomyan}mg
drawings in which:

FIGURE 1 is a perspective view showing the switch
apparatus integrated with the observation panel;

FIGURE 2 is a perspective view of the switch ap-
paratus on enlarged scale and with the culer casing of
the apparatus broken away;

FIGURE 3 is a2 cross sectional view of the apparatus
on a line subsianially through the cperating lmer*

‘FIGURE 4 is a cross sectional view of a portion of
the apparatus taken on the line, 4—4 of FIGURE 3

FIGURE 5 is a cross sectional view on enlarged scale
showing details of the detent stop means;

FIGURE 6 is a cross sectional view on enlarged
taken on the line 6—6 of FIGURE 3; and

FIGURE 7 is a partial view similar to FIGURE 3
but showing the operating lever in & position in which
it is moved to actuaie one of the switches.

Referring in more detail to the drawings, FIGURE 1
shows a preferred embodiment of the multiple circuit
switch apparatus including a joy sick type operating
member 1 and an observation panel 2. The observation
panel can be convenienily mourited on a conventional
The ob-
scrvation panel contains a first column of ten visual in-
dicators 4, a parallel column of fen visual indicators
5 2nd an intermediate column of ten additional visual
indicators 6. The visual indicators are operated by move-
ment of the joy stick operating member 1 and can be
of any conventional type such as light bulbs. In order
to allow the operator to orient himself more quickly when
viewing the observation panel it is somtimes preferable
to separate the visual indicators into vertical groups. For
example as shown in FIGURE 1 the visual indicators are
separated. slightly into an upper group of five and a lower
group of five. The joy stick operadnz member is mount-
ed on a support pedestal 7 in the space craft, or other
environment, by means of screws 8. The operator’s arm
can be strapped on support pedest.J 7 in a position so
that his hand can "r;p the joy stick operating mem-
ber 1. A transition sirip 9 is preferas‘ly adu;d 10 pro-
wde a comfortable support for the wrist region of the
operator’s arm.

As shown in detail in FIGURES 2-7 the joy stick
operating member 1 is in the form of a lever and is

scale

“mounted in a support frame or casing having side walls

12 and 13. The side walls 12 and 13 are attached by
scTEWS 14 to a genzrally U-shaped frame portion 15 which
also provides penyheral walls 16, 17 and 18. The upper

end of thﬂ casing is closed by a cap 19. Cap 19 has Al
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tacbcd lhereto at its front and rear ends a connecting
bra clet 20 so that the cap 19 is attached to the U-shaped

frame member 15 by means of screws 23 which pass

through the peripheral walls 16 and 18 and holes 22 in
the coanscting bracket 20.
U—shaped member is apertured {o receive a conveniional

mu‘n-prono connccmr member 2:: held in place bv SCTEWS

26.

The cap member. 19 is apertmed to receive a pair of
mounting webs 27 and 28. The mounting webs are at-
tached to the cap member 19 &y means of angle brackets
29 and 30 held in place by screws 31. The structure is
preferably closed by cover plates 32 and 33 along the
edges of the mounting webs.

The mounting webs 27 and 28 support a hollow bear-
ing Llock 34 held in place by bolis 35 The bearing block
supports the joy stick operating lever 1 which comprises
a handle portion 36 atone end and a° <wt:’h actuating abut-
ment portion 37 adjacent the opposite end. The joy stick
operating lever is supported by a pivot member 38 which
is pivotally connected to the bearing block 34. The
pivotal connection can for example comprise a stub bolt
39 on the pivot member surrounded by 2 bearing sleeve
49, a1l held in place by a nut 41,  As viewed from above
the pivot member has a U-shaped construction, and-the
operating member 1 which is in the form of a lever is
pivotally supported within the legs of the U by means of
a pivot forming bolt 42 in a bearing sleeve 43. Thus it

will be seen that the operating lever-1 can be moved in

an arc about the pivot bolt 42 and can also bé moved
transverse to the plane of the arc about the axis formed
by pivot belt 33. The movement of the operating lever
a2bout the two pivots 39 and 42 make it possible 1o move
the cireuit dctuating abutment 37 along one path-of travel
until it is adjacent a selected switching means and then
move the abutment transversely to the first path of travel
to operate the selected switching means.

In a preferred embodiment of the invention the swnc‘h—'

ing means are conventional micro switches 45. The

micro switches are arranged on opposite sides of the
plane in which z‘he switch actuating abutment member
37 swings in an arc zbout the pivot bolt 42, Further, on
each side of the P}am the micro switches are arranged in
two groups. One group being closer 10 "1—3 p:vot bolt 42
and the other group being further awsn Also the micro
switches in each of the four groups are arre anged in an
arc along the arcuate path of travel of the abutment mem-
ber 37.

The micro swiiches 46 are meunted on support plates

47 and 48. Support plate 47 is connected to the support
web 27 by means of screws 49, and plate 48 Is connected
to web 28 by screws 50. Plates 47 & and 48 are reinforced
and held properly spaced by bolts 51 and spacing sleeves
£2. The micro switches are mounted on the support
plates 47 and 48 by means of the ¢onventional threaded
mounting tubes 53, threaded inner rings 54, and ouvter nuts
56. An operating button 55 is loczted in conventional
manner in each of the threaded mounting tubes 53 and
faces toward the joy stick operating lever on the inside of
support plates 47 znd 48. In accordance with conven-
tional micro switch construction the operating buttons 55
ate spring pressed toward the direction of the joy stick
operating lever 1. The switches zre actuated in opposite
sense either by depressing the switch button or releasing
it. In order to eliminate the possibility of inadvertently
actuating two of the switch operating buttons with the
abutment 37, the innerfaces of support plates 47 and 48
are provided with spaced linear recesses 58 arranged along
radial lines emipating from the axis of pivot bolt 42.
The switch operating buttons on each ©of the support

" plates 47 and 48 are then arranged so that the switch

operating buttoris in one arcuate group zre in allernate
linear recesses 58 from the switch operating buttons in
the adjﬁccntarcuate TOUp.

It should now be obvious that the joy stick operatmg

“The p\r*rhc“«.l wall 17 of the |
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lever 1 can be moved about .the axis ef pivot bolt 42 1o
position the switch actuating abutment member 37 adja~ -
cent any one of the switch operating buttons 55 on sup-
port platz 47 and also on sippert plate 48. In ihe pre-
ferred embodiment shown in the ‘drawings the swiich
operating buttons 55 on support plate 48 are dircctly
opposite the switch operating buttons on support plate 47.
Thus by moving the switch actuating abuiment member
37 adjscent any switgh operaling button on either sup-.
port plate 47 or 48, ikc switch zotuating sbuiment mem-~
ber 37 can then be moved in either direction zbout the
axis of pivot bolt 39 1o %ckcuw]y operate two switches.
In the embodiment shown. in the drawings, there are five
switches in each of the arcuate groups on each of the
plates 47 and 48. Thus by moving the joy stick operating
lever 1'to ten positions about the axis of pivot bolt 42
and then moving it transversely in both diretlions about
the axis of pivot bolt 39 a total of twenty swilches can
be operated.

In order to provide means for a
tuating abutment 37 with each of the switch buttons both
actile and visval sensing means are provided. More
specifically a dielectric mouniing plate €8 Is attached 1o the
supporting plate 47 by means of screws 61 and a dielectric
mounting plate 62 is attached ic the plate 48 by means
of screws 63. Ten metal detent members 64 are mounted
in each of the dielectric mounting plates 60 and 62. The
detent members are arranged directly oppos’te each other
in the two dieleciric mounting plates 60 and 62, and in
each dielectric ¥ members are

zligning the switch ac-

mounting plate the dotent

arranged so that each detent member wil bz aligned
radially with one ©of the opzrating s 55 about the

axis of pivot bolt 42. Further, the detent mcmbers in
each of the dielectric plates are arranzed along an arcuate
path about the axis of pivet bolt 42. The inner face
of each of the detent members 64 has a dish shaped detent
or greove on its inner fam,. The detent members have
threaded outer ends 65 znd are securzd in place by puts
§6. The outer ends 6: serve as ferminazls as well as
threaded posts for the nuts 66. The abutment means
which cooperate with the detent members 64 are carried
by a spacing or centering arm 62.  The centering arm 69
has two elengated fingers 70 and 71 which straddle the
joy stick operating lever 1 and are pivotally connected
thereto by means of a pivor bolt 72. The lower end of
the centering arms 69 carries a pair of dizleciric bush-
ings 73 and 74 mounted on a metallic guide

ceve 76.
Inside the guide slesve 76 a pair of metallic plungers 77
and 78 are slidably received to cooperate with the detent
members 64. A coil spring 7¢ in the guide sleeve 76
presses the plungers 77 and 78 away from each other and
toward their respective detent members.

Thus, it will b2 understood that as they }m stick op-
erating lever 1 is pivcted abour the of oiv ot bolt 42,
the plungers 77 and 78 will enter the ssions in detent
members 64 to form physical stop nu for accurately
and positively fixing the position of th actualing
abutment member 37 adjacent each sele
switch aperating butions 55, When the plungers 77, 78
are in engagement with the detent members 64, it will
be seen from FIGURE 35 that an electricel ¢ rsun is com-
pleted through the detent member 64 on one of the mount-
ing plates 60 and 62, 10 the adjacent plunger, through the
spring 79 and guide slkeeve 78 1o the opposie plunger,
and thence through the detent member 64 eng
the opposite plunger. The manzer in which the leaiz ical
connection just mentioned is used to p*ovid., visual sens-
ing fmeanrs will be hereinafter described in more detaill
However, it should be obviens at this point that tactile

:
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" sensing means are provided by the physical force of the

detent and plunger arrangement. When the joy stick op-
erating lever 1 is moved from one position 1b anocther, the
plungers 77 and 78 will move out of the detent members
634 and will slide aleng the inmer faces of the dielectric
mounting plates 60 Aﬂd 62 Not only does the center-
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ing arm 69 carry the plonger arrangement for providing

positive stops for, the movement of the joy stick operating
lever about the axis of pivot bolt 42, but the centering
arm also serves to urge the operating ]we toward a Gen-
tered hands-off position abeut the axis of pivot bolt 38,

In meore detail the operating lever is provided with a

meuniing post 81 brazed or otherwise secured therein.
A pair of centering springs 82 and 83 2re mounted on the
post 81 on opposite sides of the operating lever and are
held in position by means ¢f washu 84 and nu's 85.
Laj—m‘r washers 86 contact the inner ends of the springs

and 83, and abut the fingers 70 and 71 of the center-

ing arm 69. Thus, as shown best in FIGURE 7, when-
the operating lever is moved about the axis of pivot

bolt 39 to depress one of the switch buttons 53, the lever

"1 and arm 6% wiil pivot relative to each other about pivot

bolt 72 to compress one or the other of springs 82 and
83, which will return the operating lever 1 1o a centered

position when the hand force is removed from the op-

erating lever: ‘

In order to provide an integrated unit, the various
switches which are operated by lever 1 are connected
to the observation panel 2 as indicatcd by the dash line
96 in FIGURE 1. Any suitable cobventional circuit
copneciions can be employed for connecting the micro
switches 46 in their various circuits. For example, con-
ventional lead lines 91 are shown in FIGURES 1 and 3

‘" connecting the various terminals on the micro switches

to the varipus prongs in the connector 25, Similarly, lead
lines 92 connect the detent memb rs 64 to prongs in
the connector 25. A preferred arrangement for providing
the desired visual integration is to connect thc dztent
members so that one of the intermediate Jights 6 on the
observation panel is luminated whenzsver the joy stick
operating lever 1 is positioned so that the plungers 77 and
78 engage one of the dstent member positions,
it is desirable to start with one end of the travel of lever
1 and coordinate it with one end of the columns of lights
4, 5 and 6. For example, as viewed in FIGURE 1 it is
desirable to connect the detent members to the lights 6 so
that when the lever 1 is all the way in its rearward
position the top light & would be illuminated; when the
Jever is moved forward 1o the next detent position the
next lower dight 6 is iMuminated, and so on uatil when
the lever T is in #s most forward position the bottom
licht 6 would be iliuminated. Similarly, the micro
switches would be connceted in their circuits through the
lights 4 and 5 on the observation panel. Thus the micro
switches on the left side as viewed in FIGURE 1 would
be connected to the lights 4 and the micro switches on the
right side would bs connected 1o the lights 5. Further,
the preferred circuit connection is such that when the
op”atms lever 1 is positioned so that the up oefmﬂst
light 6 is activated, the uppermost light 4 wonld. be
activated if the Jeve,r were depressed to the left in FIG-
URE 1, and the uppermost light § would bz activated if
the lever were moved to the right in FIGURE 1; and so
on down the columns of dights unti] when the lever is
posmo‘.cd 50 that the lowermost light 6 is activated the
lm ermest light 4 would be activated by movement of
ever 1 to the left and the lowermost light 5 is activated
xxh:.‘z the operating lever is moved to the right.
cperator can tell at a glance where the opé:raling lever
is pesitioned mearely by observing the position of the
lighted bulb in the column 6, and he can tell at a glance
the coaditicn of the circuit he is controlling by ob-
serving the condiiien of the light 4 or 5 when he deflects
the handle left or right. A variety of circoit arrange-
ments are of course possible. For example, the lights
4 and 5 ¢an bt arranged so that they will go on if the
ircuit is’ correctly operating at the ibme the operating
lever 1 is moved 1o actuate switch bution 55 in the circuit
for the particular light nnder consideration.
In order to avoid any possibility of inadvertent actua-
tion of the switch apparatus, a con ventional on-of switch

Fuorther,

Thus the
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‘shown and described herein,

‘means having copperating

93 is mounied in the handle 36 with its operatin
$4 prejeciing from the end of the handle. Swhch 93 can
cted by leads $6 into the overall circuitry in such
hut no micro-switch 46 will be opzraied even'
witch butten 55 is depressed unless the switch but-
ton 94 is simultaneously dzpressed.

Alhough

it is"to be understood that
-modifications may be made therein without departing

from thz spirit and scope of the invention as szt forth In
the appended claims.

Y hat is claimed is:

1. A multiple circuit switch apparatus comprising a
support framie, zn operating lever having a bandle and
circuit actuating means, said operating lcver b«*;m.ﬂ pwot-
aily supported on said frame for movement of said cir-
cuit actusting means along an arc in a given plape, a
plurality of circuit switching means on said support frame
and spaced apart along said arc, means for moving said
operating lever and circuit actuating means transverse {0
said plane to cause operative engagement between said
circuit actuszting means and sald switching mezns, -and
said switching means being spaced transversely from spid
plarie and being out of operative engagement by said
a:tLat,nv means when said actvating means is in said
plan

2. A mu:.xp)c circuit switch apparatus as claimed in
¢laim 1 in combination with an observation panel having
a plurality of closely ad;acent visual indicators ezch con-
nected to one of said switching means.

3. A multiple circuit switch apparatus as claimed in
claim 1 in which ‘said circuit switching means are posi-
tionzd on both sides of said plane. o

4. A multiple circuit switch app'zra us as claimed in
claim 3 in which the circuit switching means on one side
of the plane are directly opposite the circuit switching
means on the other side of the plane,

5. A muliiple circuit switch apparatus as c¢laimed in
clzim 47in which said circult switching means on one
side of the plene are arranged in plural rows spaced along
said operating lever.

6. A muhiple circuit switch apparatus as cleimed in
claim 5 in which the switch means in one of said spaceé
rows are. angularly offset from the switching means in
the zdjacent row measured about the pivot axis of said
oper.;t'n" Jever.

7. A muliiple circuit switch apparatus as ciazmcd in
claim 6 further comprising stop means for accurately
ligning said circuit actuating means with each of said
circuit switching means.

3. A multiple circuit switch apparatus as claimed in
claim 7 in which said stop mezns are also circuit switeh-
ing means.

9. A multiple circnit switch apparatus as claimed in
claim B furiher comprising an on-off switch in s2id handle
and having an operating button protruding from the end
of the handle.

16, A muliiple circuit swilch apparatus comprising a
pport frame, a pivot member pivotally .mounted on said

su
frarme for movement about a first axis, an operating lever
hzving a handle at one end and a switch actuating abut-
ment portion -spaced fromr the handle, said lever Peing
pivotally mounted on said pivot member for movement
about a second axis normal to sald first axis, szid lever
being movable in a substantially long arc about one of
said axes, 2 1"]uralxty of switches each having an operat-
ng button positioned along said are, a spacing arm pivot-
Iy connected {0 said operating lever for movemant about
ird- axis normai] to Lhc axis of said arc, detent siop
parts on said frame 2nd on
i spacing arm spaced from said third pivot axis, spring
as for mainlaining said oper
in a fixed relation about szid third pivot axis, said
eans and said switch buttons being so arranged
2n smd opem*m lever is pos itioned by szid stop

N(
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specific detajls of the present inveniion are’

ating lever and spa cing,
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means said switch actuating zbumtment Is aligned with one
of said switch operating buttons, and szid operating lever
and spacing arm being so arranged that when they are
held in said fixed rcla‘tion by said spring means said
switch actuating abutment portion is spaced from any
of said switch buttons with which it may be aligned.

11 A multiple circuit switch apparatus as cizimed in
claim 16 in combination with an observation panel hav-
ing a plurality of closely adjacent visual indicators each
connected to one of said switching means.

12. A muhmle circuit switch apparatus as claimed in
claim 16 in which said switches are positioned on both
sides of said arc.

13. A mump;e circuit swvn,h @pparatus as. claimed in’

¢laim 10 in which said switches are positioned .on both
sides of said are, and the switch buttons on one side are
directly opposite the switch buttons on the other side.

14. A mumple circuit switch apparatus as clalmed in
claim 16 in which said switches are arranged in phural
rows spaced along said 0p>raun° iever on the same side
of the lever:

15. A multiple circuit switch apparatus as ¢laimed in

claim 10 in which said switches are arranged in plural.

rows spaced zlong said operating lever on the same side
of the lever, and the operzting buttons of the switches
in one of said rows are 'mﬂubrly offset from the operat-
ing buttons of the switches in the adjacent row measured

abeut the axis of said arc.

16. A multiple circuit switch apparatus as claimed in
claim 18 further comprising an on-off switch in said

~handle and having an operating button protruding from

the end of the handle.

17. A muliiple circuit switch 2pparan.s as claimed i
claim 19 further comprising step means for accurately
aligning said switch act uating abutment portion with each
of said switch operating buttons.

18. A multiple circuit switch apparatus as claimed in
claim 17 in which said stop means are zlso circuit switch-
ing means.

19. A multiple ¢ircuit switch zpp
support {rame, an operating lever having:a handle at one
end and a switch actuating abutment poriion spaced from
the handis, means supporting said lever on said frame for
movement of said abutment portion in an arc in one plane
and for movement transverse to s2id plane, a plurality of
switches on said support frame on opposxtp sides of said
plane and each of said switches having an operating but-
ton. positioned along the arc, and szid switches being so
positioned that when said abutment portion is in said
plane the zbutment portion is out of operating engage-

aratus comprising a

‘ment with seid switch butions and when said abuiment

portion s moved transversely of said plane said abut-
ment portion is operatively engageablé with said switch

buttons. .
”9 A multiple circuit switch apparatus as claimed in
claim 19 further having stop means comprising metalli¢

depr»ssm*; members s.uzr:vc: in an arc along each side of
said operating lever and insulated from each other, a
metallic abutment member carried by szid operating lever
on opposite sides thereof, 2 metallic spring between said
abutment members and pressing them toward engagerhent
with said depression members. . :
21. A multiple circuit switch zpparatus as claimed in
claim 26 wherein said abuiment members are carried by
a centering arm pivotally connected 10 said operating Jever

on an axis transverse 1o said one plane, a post through

‘said lever normal to said axis, a sprin" an said post on

“each side of szid levér and engaging an abutnient on its

respective outer end of the post_. a washer afound said

‘post on each side of said lever, the inner end of gach

“spring being in abutment with its respective washer, and
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said washers being in abutment with both said fever and
said centering arm: when said lever is cenfered betweren
said switch buttons on opposite sides of the lever.

22. A muhiple circuit switch apparafus comprising a
support frame,. an operating member having a -handle
and circuit aciuating means, means connecting said operat-
ing member to said support frame for moving sald actuat-
ing means a]orw a path, a group of circuit switching
means positioned on said support frame along said path,
and m:ans for moving said operating member transverse
to said path 1o cause said actnating means to actuate said
switching means.

23. A multiple circuit switch apparatus as claimed in

claim 22 further comprising circuit connecting means

which are individually and automatically actuated by
positioning szid operating member so that the circuit actu—
ating means is adjacent one of said switching means.

24. A muliiple circuit switch apparatus as claimed in
claim 23 further comprising an observation panel having
a fist column of visual indicators eguzl in number to said
switching mezns and connected thereto, and a second

column of visual indicatiors parallel to and adjacent said.

first colurnn, the visual indicators-in said second column
being equal in number fo said circuit connecting means
and connected thersto so. that it will be visvally apparent
ctuating means is adjacent a specific one of
said switching means. ’

25. A mmitiple circuit switch apparatus as claimed in
claim 24 in which the switching means in said group are
all on the szme side cof said pat‘l a second un of cir-
cuit switching meanrs on the other side of said path with
the switching means of each group arranged directly op-
posite each “other so that when said actyating means Is

adiacent ‘one of the switching means in one group it will

also be 2 j cent one of the switching means in the other
eroup, & thxrd column of visual indicators on said
panel para to and adjacent the other two colummns,

the mdzcator‘ in said third column being equal in number
to the switching means in said secmd group and cbn-
nected thereto.
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