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This invention relates -to -improvements-in a
rausical instrument.

The principal objects-of this invention-are:

Mirst to provide a musical instrument in which
s moter driven eleciro-magnetic sound producing
vstem is selectively actuated to produce music by
y jnstrument manipulated and operated like a
harmonica.

Second, to provide a harmonica-like instrument
for selectively controlling electrically produced
and amplified musical tones.

Third, to provide a musical instrument which
may be held in..the hands and played like a
harmoiiica to produce musical tones from a re-
motely located electric amplifier system.

Fourth, Lo provide a musical instrument having
the chavacteristics.described above which may be
2a3ily played and economically produced.

Other objects and.advantages relating to the
details and. economies..of. the invention .will be
apparent from the following description and
ciaims,

The drawings, of which there is. one sheet,
illustrate a preferred form. of my instrument.

Fig. 1 is a front view of my instrument with a
rortion of the.guard case broken away to illustrate
the tone producing contacts.

g, 2 is a plan view of the instrument..

g, 3 is a cross sectional view along the line 3—3
of Fig. i.

Fig. 4. .is a schematic wiring diagram of the
electrical circuit employed.in my instrument and
illustrates ccnventionally the. tone producing
riechanism of the instrument.

Fig. 5 is a conventional fragmentary plan view

of the tone producing mechanism employed with -

my instrument.

Fig. 6 is a fragmentary cross sectional view
along the line 6—6.in Fig. 3.

My instrument consists of a tone producing and
amplified sysvem  which may be positioned re-
motely from the musician and.an operating or
pilaying instrument which is held and played by
the musician and which is connected to.the tone
producing mechanism by a multi-conductor elec-
trical cable. The playing instrument is -illus-
trated in Figs 1, 2, 3 and 6 and consists of a
mouthpiece {1, body 2, slide 3 and guard 4. The
mouthpiece | is provided with a forwardly pro-
jecting transversely extending lip engaging por-
tion 5 defining a plurality of equally spaced tone
bores 6. The bores 6 are enlarged at their rear
end to form cylinders 7 arranged -to receive -the
pistons 8. Each of the cylinders T is intersected
by a vertically extending-transverse ‘slot-9-:and
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the-back side-of the mouthpiece is provided with:
a .generally vertical flange 18.

Each of the pistons 8 is transversely bored as
at- 11 (see ‘Fig. 3) to pass a metallic contact
member-or reed {2.- The upper ends of the reeds.
i2 are secured-to the upper portion of the flange
1 and electrically connected together by means
of a:terminal bar I3 .which forms an electrical
contact common: to-all of the reeds. The lower
ends of the reeds 12 project downwardly through
the ‘bottom of the slot 9 and are positioned be-
tween- opposed pairs  of contacts (4. as will be
more -particularly described presently.

The rear side of the flange 18 is recessed along
the ends:of the cylinders 8 as at 15 and is pro-
vided with an upwardly opening groove 16 along
the lower edge thereof arranged to receive a mat-
ing flange formed on-the forward side of the body
member 2. The top edge of the body member is
secured to the flange 10 by:the screws {71 and the
front surface . of . the -body member is recessed
transversely as at- 18 -opposite the recess in the
mouthpiece to form a chamber into which the
rear-ends of the pistons 8§ may project.

The. bottom:side of the body member 2 is pro-
vided with a rearwardly opening groove 19 which
cooperagtes with the. flanged plate 20 to form a
7 slot: on- the -bottom -of the body member for
slidably - supporting the slide: member 3. The

flange plate 20 is secured to the body member by

suitable: screws 2l.

The. slide:member 3 consists of an upper bar 22
having <a: T-shaped ‘cross--section slidably .sup-
ported in the. T slot in the body: member. The

5 upbper bar is secured to and supports.the terminal

bar. 23 along its lower side and the two parts of
the slide:member are preferably made of insu-
lating material as illustrated in Fig. 3. Theupper
surface of the terminal bar 23 carries a series of
transversely spaced conductors 24, each -of which
is.provided with: an upturned contact 25. The
underside and front-of the terminal bar carries a
series of conductors 25 which terminate in-con-
taets 2T “positioned opposite. to and in longitu-
dinally : spaced . relationship. with the rear con-
tacts 25 to make up the pairs of contacts referred
to:above.:: The conduciors 24 and 28 extend to the
rear:of the slide member and are electrically con-
nected to a series of iwires formed :into a.cable
28:¢

The. left end of the: slide-member:as viewed in
Figs. -1 and.2"is-provided with an upwardly ex-
tending stop bar 23 and a finger button:38: by
means -of which the:slide may: be moved relative
to the body member: 2 ‘and mouthpiece:f;: The
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stop har 29 coacts with an abutment 31 on the
body member 2 and a coil spring 82 is provided
for constantly urging the slide member to the left.
The right end of the slide member is provided with
an upwardly flanged stop member 33 for limiting
the movement of the slide toward the left under
the influence of the spring 32. The stop 83 and
abutment 3¢ are spaced relative to the stop bar 28
so that the slide 3 may be moved a distance egual
to the distance between two adjacent pairs of
contacts 4.

74 will be noted that there are twice as many
pairs of contacts 1§ on the slide member 8 as there
are tone hores and pistons on the mouthpiece f.
The pairs of contacts 14 are spaced transversely
o distance egual to the distance of travel of the
slide on the body member so that the reeds 42
will be positioned behind alternate pairs of con-
tachs in one position of the slide and will be moved
to the next adjacent contacts when the slide is
vessed to the right. The reeds may be moved
nto electrical contact with the rear contacts 28
on the slide hy blowing into the tone bores 6 to
move the pistons 8§ rearwardly. The reeds may
he raoved into contact with the forward contacts
9% by sucking or drawing on the tone bores 6.

The tone producing and amplifying mechanism
ssociated with my playing instrument is illus-
rated conventionally in Figs. 4 and 5 and con-
ists of g, base 34 on which is mounted a constant
speed electric motor 85. The motor is arranged
to rotate the shaft 35 at a predetermined constant
speed and the shaft is provided with a series of
magnetic disks 37, each disk having a plurality of
lobes or projections 238 formed on the outside
therecf. The projections 28 are arranged to be
rotated by the shaft 35 through the gaps of a
series of magnets 89 as illustrated in Fig, 4. 1t
should be understood that Fig. 4 is a conventional
llustration by way of example only and that =2
great many projections are provided oa each disk
27. ¥Xach of the magnets 8§ is provided with a
two-part coil 42 which is magnetically coupled
with the magnetic fleld of the magnet.
6f each of the coils 40 is connected o a common
conductor 41 extending to one side of the audio-
amplifier lustrated conventionally at 42. The
opposite side of each of the coils 48 is connected
by means of an individual conductor 43 to one
of the contacts 25 or 21. 'The common terminal
{3 on the playing instrument is connected by a
conductor 44 to the opposite side of the audio-
amplifier and the amplifier is arranged to drive
a Toudspeaker 43,

" As the shaft 36 and disks 37 are rotated at a
velatively high constant speed, the lobes 238§ will
alternately open and close the magnetic circuits
of the magnets 39 causing a variation of the in-
tehsity of the magnetic fields thereof, the rate of
variation being determined by the rotational
speed of the shaft 36 and the number of the lobes
on each of the disks. The number of lgbes on
each disk and the speed of the shaft 38 is designed
so that each magnet and its associated disk will
produce 2 fluctuating magnetic field, the fre-
guency of which corresponds to a note of the
nusical scale. Preferably I provide a sufficient
number of magnets 38 and disks 38 to produce
each note of the chromatic scale. The electro~
magnetic mechanism thus described for produc-
ing the musical tones is of the type commonly
used in some electric organs at the present time
and forms no part of the present invention except
-in combination with the playing instrument and
so has not been described in greater detail.
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When a musician blows or draws on one of the
tone bores 8, the corresponding piston is actuated
to engage the reed 12 with one or the other of the
contacts 25 or 27 associated with that tone bore.
Closing the contact with the reed 12 completes an
electrical circuit through one of the coils 48 to
the audio-amplifier 42 and the varying magnetic
deld in that magnet produces a fluctuating cur-
ren$ in the conductors 41 and 44 which is am-
plified by the audio-amplifier and causes a corre-
sponding musical tone to be emitted by the
speaker 45.

In connecting the pairs of contacts 14 to the
torne coils 48 through the cable 28 I prefer to con-
nect the several contacts 25 and 27 to appropriate
tone coils so that the alternate pairs of contacts
will produce the musical scale when the playing
instrument is actuated like a standard harmonica.
The other pairs of contacts are connected to tone
coils associated with disks 37 which will produce
half tones of the basic scales so that by pressing
in on the button 28 the musician may obtain
nalf or sharped notes of the basic musical scale.
It should be understood that due to the arrange-
ment of the chromatic scale in which the sharped
tone of some notes are equal to other whole tones
of the basic scale there will be less tone magnets
48 and disks 27 than there are contacts 25 and
97, This variation is compensated for by con-
necting some of the conductors 43 to the same
tone coil 40.

The electrical connections for one octave of the
instrument are as follows (see Figs. 1 and 6) : Con-
tact 46 associated with bore A is connected to a
disk 87 to produce the note “do” of a selected
musical seale. Contact 87 associated with bore A
is connected with a disk to produce “re.” Contact
48 is connecied to a disk to produce “do sharp”
and contact 43 iz connected to produce “re sharp.”
Contact 5% associated with bore B is connected to
& disk to produce note “mi” and contact 5i is
connected to produce note “fa.” Contact 52 is
connected to produce “mi sharp” which on the
musical scale is the same as “fa” so contact 52
is connected to the same disk 8% as contact 51
and contach 53 is connected to produce “fa sharp.”
Contact 54 associated with bore C is connected to
produce “sol” and contact 55 is connected to pro-
duce “la.” Contact 5% is connected to produce
“sol sharp” and contact §7 is connected to produce
“la, sharp.” Contact %8 is connected to a disk
to produce the tone “ti” and contact §8 is con-
nected to produce the tone “do” one octave above
that produced by contact 46. Both contacts 80

. and 8! are connected o produce the tone “i

sharp” which is the same as “do” and so are
connected to the same disk as contact £¢. Con-
tact 62 starts a new octave with the tone “do” the
same as contact 58 and &8 and 61.

A musician in playing my musical instrument

_operates the mouthpiece and slide with his mouth

and hands in the same manner as a chromatic
harmonice and the tones are produced by the
motor driven electro-megnetic system described.
The musician may vary volume or intensity of the
music produced by adjusting the audio-amplifier
to the desired amount of amplification and by
providing various tone control circuits in the
audic-amplifier; the tone or quality of the music
produced by my instrument may he varied as
desired. It will be understood that the instru-
ment may be made to include as many octaves
£ the musical scale as are desired, the example
llusirated being arranged to play four octaves of
a musical scale.
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T:have thus described a highly practical form
of my instrument and have not attempted to
illustrate various possible modifications thereof as
it is felt that such variations and changes as may
appear desirable can. be made without further
description.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent is:

1. A musical instrument comprising a playing
member having a mouthpiece defining a plurality
of transversely spaced longitudinally extending
tone bores, the rear ends of said tone bores being
enlarged. to forim cylinders, said mouthpiece de-
fining a transverse vertical slot intersecting said
cylinders, pistons positioned in said cylinders, said
pistons being vertically apertured, contact reeds
secured to said mouthpiece and extending through
said siot and said apertures in said pistons to
below said mouthpiece, a common terminal mem-
ber securad to sald mouthpiece. and electrically
connected to each of said reeds, a body member
secured to the back. of said mouthpiece and be-
ing recessed to form a chamber into which the
rear ends of said pistons project, the bottom of
said body member defining a slideway, a slide
member mounted in said slideway and having a
plurality of transversely spaced pairs of contacts
secured thereto, the contacts of said pairs of con-
tacts being longitudinally spaced on opposite sides
of said reeds whereby variation of pressure in said
tone bores by the musician will actuate said pis-
tons to engage said reeds with one or the other of
said contacts, conductors electrically connected

to said contacts and extending to the tone coils 3

of a motor driven electro-magnetic tone pro-
ducing .and amplifying system, a conductor. con-
necting said common terminal to said amplifying

system, there being two pairs of contacts on said |

slide. member associated with each of said bores
whereby alternate pairs of contacts register with
said reeds in one position of said slide member
and intermediate pairs of contacts are brought
into registry with said reeds by movement of said
slide member on said body member, and a spring
urging said slide member in one direction.

2. A musical instrument comprising a playing
memmber having a mouthpiece defining a plurality
of transversely spaced. longitudinally extending
tone bores, the rear ends of said tone bores being
enlarged to form cylinders, said mouthpiece de-
fining a transverse vertical slot intersecting said
cylinders, pistons positioned in said cylinders, said
pistons. being vertically apertured, contact reeds
secured to said mouthpiece and extending through
said slot and said apertures.in said pistons to
below said mouthpiece, a common terminal mem-
ber secured to said mouthpiece and electrically
connected o each of said reeds, a body member
secured to the back of said mouthpiece and be-
ing recessed to form a chamber into which the
rear ends of said pistons project, the bottom of
said body member defining a slideway, a slide

member mounted in said slideway and having a

plurality of transversely spaced pairs of contacts
secured thereto, the contacts of said pairs of con-
tacts being longitudinally spaced on opposite sides
of said reeds whereby variation of pressure in said
tone beores by the musician will actuate said pis-
tons to engage said reeds with one or the other of
sail contacts, conductors electrically connected
to.said contacts and extending to the tone coils
of a motor driven electro-magnetic tone pro-
ducing and amplifying system, and a . conductor
connecting said common terminal to said ampli~
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fying system, there being -two pairs- of ‘contacts
on said slide member associated with each of said-
bores whereby alternate pairs of contacts register -
with said reeds in one position of said slide mem-
ber and intermediate pairs  of contacts  are
brought into registry with said reeds by- move-
ment of said-slide member on said-body member,

3. A -musical instrument -comprising & playing
member having a mouthpiece defining a plurality
of tone bores, the rear ends of said tone bores
being enlarged to form cylinders, said mouthpiece-
defining a transverse slot intersecting said cyl-
inders, pistons positioned-in- said -cylinders, said
pistons being vertically apertured, contaci reeds
secured- to said- mouthpiece and extending
through said-slot-and said apertures in said pis-
tons to below said mouthpiece, a common termi-
nal member secured to said mouthpiece and elec-
trically connected to -each of said reeds, a body
member secured to the back of -said mouthpiece
and heing recessed-to -form a chamber into which.
the rear-ends of said pistons project, the bottom
of said hody member defining a slideway, a slide
member mounted in said slideway and- having a
plurality of transversely spaced pairs of contacts
secured thereto, the contacts of said pairs.of
contacts being longitudinally spaced on opposite
sides of said reeds whereby variation of pressure
in said tone bores by the musician will engage
said reeds with one or the other of said contacts,
and conductors electrically -connected. to. said
contacts and extending to the tone coils of 2
motor driven- electro-magnetic tone producing
and amplifying system.

4. A musical instrument comprising & playing
member having a mouthpiece defining a plurality
of tone bores, the rear ends of said tone bores,
being enlarged to form cylinders, said mouth-
piece defining a transverse slot intersecting said
cylinders, pistons positioned in  said cylinders,
said pistons being vertically apertured, contact
reeds secured to said mouthpiece and extending
through said slot and-said apertures in said pis-
tons to below said mouthpiece; a -common elec-
trical connection for each of said reeds, a body
member secured to said mouthpiece, the bottom
of said body member defining a slideway,:a slide
member mounted in said slideway and having a
plurality of transversely spaced pairs of contacts

secured thereto, the contacts of said pairs of con-

tacts being longitudinally spaced on opposite sides
of said reeds whereby variation of pressure in said
tone bores by the musician will engage said reeds
with one or the other of said:contacts, and con-
ductors electrically connected to said -contacts
and extending to the tone coils of a motor driven
electro-magnetic tone producing and -amplifying
system.

5. A musical instrument comprising a playing
member defining a plurality of tone bores, the
rear ends of said tone bores being-enlarged to
form cylinders, said member defining a frans-
verse slot intersecting said cylinders, pistons posi~
tioned in said cylinders, said pistons being verti-
cally apertured, contact reeds secured to said
member and extending through said slot and said
apertures in said pistons to below said member, a
common electrical connection for each of said
reeds, the bottom of said member defining a slide~
way, a slide member mounted in said slideway and
having a plurality of transversely spaced pairs of
contacts secured thereto, the contacts of -said
pairs of contacts being longitudinally spaced-on
opposite sides of said reeds whereby variation of
pressure in-said tone bores by-the musician -will
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engage said reeds with one or the other of said
contacts, and conductors electrically connected
to said contacts and extending to the tone coils
of a motor driven electro-magnetic tone produc-
ing and amplifying system.

6. A musical instrument comprising a playing
member defining a plurality of tone bores, the rear
ends of said tone bores being enlarged to form
cylinders, said member defining a transverse slot
intersecting said cylinders, pistons positioned in
said cylinders, contact reeds secured to said mem-
ber and extending through said slot and arranged
to be actuated by said pistons, a common electri~
cal connection for each of said reeds, the hottom
of said member defining & slideway, a slide mem-
ber mounted in said slideway and having & plu-
rality of transversely spaced pairs of contacts
secured thereto, the contacts of said pairs of
contacts being longitudinally spaced on opposite
sides of said reeds whereby variation of pressure
in said tone hores by the musician will engage
said reed with one or the other of sald contacts,
and conductors electrically connected to sald
contacts and extending to the tone coils of a
motor driven electro-magnetic tone producing
and amplifying system.

7. A musical instrument comprising a playing
member defining a plurality of tone bores, the
vear ends of said tone bores being enlarged to
form cylinders, said member defining a transverse
slot intersecting said cylinders, pistons positioned
in said cylinders, contact reeds secured to said
member and extending through said slet and ar-
ranged to be actuated by said pistons, a common
electrical connection for each of said reeds, &
plurality of transversely spaced pairs of contacts
secured to said member, the contacts of said pairs
of contacts being longitudinally spaced on oppo-
site sides of said reeds whereby variation of pres-
sure in said tone bores by the musician will en-
gage said reds with one or the other of said con-
tacts, and conductors electrically connected to
said contacts and extending to the tone coils of
a motor driven eleciro-magnetic tone producing
and amplifying system.

8. A musical instrument comprising a playing
member defining a plurality of tone bores, said
member defining a transverse slot intersecting
said bores, pistons positioned in said bores, con-
tact reeds secured io said member and extend-
ing through said siot and arranged to be actuated
by said pistons, a comInon electrical connection
for each of said reeds, a plurality of transversely
spaced pairs of contacts secured to said member,
the contacts of said pairs of contacts being
longitudinally spaced on opposite sides of said
reeds whereby variation of pressure in said tone
bores by the musician will engage said reeds with
one or the other of said contacts, and conduc-
tors electrically connected to said contacts and
extending to the tone coils of a motor driven
electro-magnetic tone preducing and amplifying
system.

9. A harmonica-like playing member for ac-
tuating & motor driven electro-magnetic {one
producing and amplifying system comprising a
body member, a motthpiece secured to said body
member and having =z plurality of forwardly
opening tone bores therethrough, the rear ends
of said tone bores being enlarged to form cylin-
ders, & slot extending through said mouthpiece
and intersecting said cylinders, pistons disposed
in said cylinders, a plurality of contact reeds
secured to said mouthpiece and extending
through said slob, said reeds being engageable
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with said pistons for movement thereby and ex-
tending below said mouthpiece, a slide member
slidably secured to the bottom of said body mem-
ber and spring urged in one direction, pairs of
electrical contacts carried by said slide member
and spaced to the front and rear of said reeds,
intermediate pairs of contacts on said slide mem-
ber arranged to be brought into registry with
said reeds by movement of said slide member, a
common conductor extending from said reeds
on said mouthpiece to said tone producing sys-
tem, and a pluraliby of conductors extending
from said contacts to the elements of said tone
producing system, said plurality of conductors
being arranged to actuate said tone producing
system to produce the chromatic musical scale
upon manipulation of said playing member like
a harmonica.

10. A harmonica-like playing member for ac-
tuating a motor driven electro-magnetic tone
producing and amplifying system comprising a
body member, a mouthpiece secured to said body
member and having a plurality of forwardly
opening tone bores therethrough, the rear ends
of said tone bores being enlarged to form cylin-
ders, a slot extending through said mouthpiece
and intersecting said eylinders, pistons disposed
in said cylinders, a plurality of contact reeds
secured to said mouthpiece and extending
through said slot, said reeds being engageable
with said pistons for movement thereby and ex-
tending below said mouthpiece, pairs of electri-
cal contacts carried hy said member and spaced
to the front and rear of said reeds, a common
conductor extending from said reeds on said
mouthpiece to said tone producing system, and
a plurality of conductors extending from raid
contacts to the elements of said tone producing
system, said plurality of conductors being ar-
ranged to actuate said tone producing system to
produce the musical scale upon manipulation of
said playing member like a harmonica.

i1. A harmonica-like playing instrument for
actuating o motor driven electro-magnetic tone
producing and amplifying system comprising a
body member having a plurality of forwardly
opening tone bores, the rear ends of said tone
bores being enlarged to form cylinders, a slot
extending through said member and intersect-
ing said cylinders, pistons disposed in said cyl-
inders, a plurality of contact reeds secured to
said member and extending through said slot,
said reeds being engageable with said pistons for
movement thereby and extending below said
member, a slide member slidably secured to
the bottom of said body member and spring
urged in one direction, pairs of electrical contacts
carried by said slide member and spaced to the
front and rear of said reeds, intermediate pairs
of contacts on said slide member arranged to
be brought into registry with said reeds by move-~
ment of said slide member, a common conductor
extending from said reeds to said tone forming
mechanism, and a plurality of conductors ex-
tending from said contacts to the elements of
said tone forming mechanism.

12. A harmonica-like playing instrument for
actuating an electric tone producing system com-
prising a body member having a plurality of for~
wardly opening tone bores, a slot extending
through said member and intersecting said bores,
pistons disposed in said bores, a plurality of con-
tact reeds secured to said member and extending
through said slot, said reeds being engageable
with said piston for movement thereby and ex-
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tending below said member, a slide member slid-
ably secured to the bottom of said body member
and spring urged in one direction, pairs of elec-
trical contacts carried by said slide member and
spaced to the front and rear of said reeds, inter-
mediate pairs of contacts on said slide member
arranged to be brought into registry with said
reeds by movemaent of said slide member, a comi-
mon conductor extending from said reeds to said
tone forming mechanism, and a plurality of con-
ductors extending from said contacts to the eie-
ments of said tone forming mechanism.

13. A harmonica-like playing instrument for
actuating an electric tone producing system com-
prising a body member having a plurality of for-
wardly opening tone bores, pistons disposed in
said bores, a plurality of contact reeds secured to
said body, said reeds being engageable with said
pistons for movement thereby, a slide member
slideably secured to said body member and spring
urged in one direction, pairs of electrical con-
tacts carried bv said slide member and spaced
to the front and rear of said reeds, a common
conductor extending from said reeds on said
body to said tone forming mechanism, and a
plurality of conductors extending from said con-
tacts to the elements of said tone forming mecha-
nism.

14. A musical instrument for actuating an
electro-magnetic tone producing system compris-
ing a body member defining a plurality of bores,
a plurality of flexible contact members secured
to said body member and extending throusgh
said bores to be flexed by variation of pressure
in said bores, a common electrical conductor con-
necting said contact members to said tone pro-
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ducing system, a slide membker slidably mounted -

on said body member, a plurality of pairs of
fixed contacts carried on said slide member, the
contacts of said pairs of contacts being posi-
tioned on opposite sides of said flexible contacts
and arranged to be engaged therewith by flexing
of said flexible contacts, a plurality of conduc-
tors connecting the contacts of said pairs of con-
tacts to said tone producing system, and g spring
urging said slide member in one direction, there
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being twice as many pairs of contacts on said
slide member as there are bores in said body
member whereby alternate pairs of contacts are
in register with said flexible contacts in one
position of said slide and whereby intermediate
pairs of contacts on wsaid slide are brought into
registry with said flexible contfacts upon move-
ment of said slide.

15. A musical instrument for actuating an
electric tone producing system comprising a body
member defining a plurality of bores, a plurality
of flexible contact members secured to said body
member and extending through said bores to be
flexed by variation of pressure in wsaid bores, a
common electrical conductor connecting said con-
tact members to said tone producing system, a
slide member slidably mounted on said hody mem-
ber, a plurality of pairs of fixed contacts carried
on said slide member, the contact of said pairs of
contacts being positioned on opposite sides of
said flexible contacts and arranged to be en-
gaged therewith by flexing of said flexible con-
tacts, a plurality of conductors connecting the
contacts of said pairs of contacts to said tone
producing system, and a spring urging said slide
member in one direction, there being twice as
many pairs of contacts on said slide member as
there are flexible contacts on said body member
whereby alternate pairs of contacts are in regis-
ter with said flexible contacts in one position of
said slide and whereby intermediate pairs of con-
tacts on said slide are brought into registry with
said flexible contacts upon movement of said
slide.
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