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23 Claims. (C. 179-148) 

My invention relates, generally, to remote con 
trol apparatus, and it has particular relation to 
apparatus for controlling the position of one or 
more microphones with respect to a floor or the 
like. 
The purpose of this invention is to control 

the removal of a microphone or plurality of 
nicrophones independently or as a unit from a 
radio broadcast station or studio, television 
broadcast station or studio, theatre stage, dance 
hall, churches, hotel, convention halls, night 
clubs, moving picture stages studio or station, 
and in any such places where public address 
sound systems use a microphone or prality of 
microphones by means of remote control So as to 
give the entertainers and broadcasters freedom of 
movement when said broadcast is not in use. 
This is accomplished by an operator who does 

not have to appear and detract from the en 
tertainer or broadcaster. The microphone, when 
taken away, enters a metal receptacle with a 
lid and is protected from nechanical injury. 
The above can be accomplished by diverse I leth 
ods of mechanics using for power electricity, 
compressed air, hydraulic, or mantial. 
This invention does not have any connection. 

with the output of control of the sound systern 
whatsoever, it relates to a means of reinGWing. 
and replacing a, microphone or a plurality of 
microphones from a metal receptacle or a plu 
rality of metal receptacles that protects it or thern 
from mechanical injury while not in use and 
can be done instantly without detracting atten 
tion from the broadcaster or entertainei's. 
An object of any invention is to control from 

a remote point the elevation of one or more 
microphones with respect to a floor. 
Another object of my invention is to effecit 

from a remate point the appearance and disap 
pearance of one or more microphones at will. 
A further object of my invention is to open 

a closure in a fioor or the like to permit eleva 
tion of a microphone therethrough and to close 
the same after the microphone has been lowered 
through it. 

It is another object of my invention to defi 
nitely limit, the movement of the microphone 
in opposite directions independently of the W? 
of the operator. 

It is a furtheir object of my invention to pro 
vide for individually and simultaneously control 
ling the movement of a plurality of microphones 
from a remote point. 
Other objects of my invention will, in part, be 

obvious and in part appear hereinafter. 
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For a more complete understanding of the 
nature and scope of my invention reference can 
be had to the follow rig detailed description taken 
in connection with the accompanying drawings 
in Which: 

Figure i is a view of a microphone arranged to 
be moved upwardly through an opening in a floor 
or the like together with a portion of the elevat 
ing apparatus, the view being taken generally 
along the line - of Figure2; 

Figure 2 is a detail view, certain parts being 
shown in section, that is taken generally along 
the line 2-2 of Figure l; the scale being some 
what greater in order to more clearly illustrate 
the details of Construction; 

Figure 3 is a sectional view of the retainer 
Cup through Which the microphone is noved and 
showing the ciosure and the operating mecha 
nism therefor; 

Figure 4 is a detail sectional view taken along 
the line -3 Gif Figure 2; 

Figure 5 is a detail sectional view taken along 
the line 5-5 of Figure 3; and 

Figure 6 illustrates diagrammatically the cir 
cuit connections that can be employed for con 
trolling the elevation of one or nore micro 
phones. 

Referring now particularly to Figure 1 of the 
drawings, it will be observed that te reference . 
character 3 designates a floor or the like which 
is provided With a retainer cup 10 forming a Wel 

through which a microphone 3 of any suit 
able caracter weil known to those skillied in the 
art is adapted to be elevated for use by a speaker, 
perfor aer, etc., appearing on the floor S. Prefer 
ably the microphone 2 is mounted on the upper 
endi of a rod-like support member 3 through 
which the conductors (not shown) for the micro 
phone are placed. 
The rod-like support member 3 is guided for 

movement up and down in a vertical plane by 
means of suitable guide members in the form of 
angles 4 as is more clearly shown in Figures 2 
and 4 of the drawings. It will be noted that the 
guide angles 4 are arranged so as to center the 
rod-like support member 3 therebetween and to 
guide it in its longitudinal movement while at 
the same time holding it fairly firmly in any : 
position to which it may be operated. The guide 
angles are secured in place partly by means of 
Support brackets 5, Figure 2, which are secured 
by any suitable means such as bolts to the side 
Wall of a housing 6 which encloses the elevating 
apparatus. At their lower ends the guide angles 
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4 have clips 7 secured thereto which are in turn 
secured to the floor 8 of the housing 6. 
A block 9 is secured to the rod-like support 

member 3 by means of screws 20 and 2 t to pro 
vide for receiving a clamp block 22 for clamping 
an endless chain 23 thereto. The clamp block 
22 is held in position by means of screws 24 which 
project into the block 9, as shown. The chain 
23 extends over a suitable sprocket wheel 25 that 
is rotatably mounted at the upper end of the 
guide angles 4 and also over another sprocket 
Wheel 26 that is rotatably mounted adjacent the 
lower end of the guide angles 4. A counter 
weight carrier 27 is fastened to the chain. 23, as 
shown in Figure 1 of the drawings, for receiving 
Counter-weights 28 which are used for counter 
balancing the weight of the rod-like support 
member 3 and the microphone 2 carried there 
by. 
The front of the lower sprocket wheel 26 forms 

one part 29 of a friction disc clutch with which 
another part 30 in the form of a plate is arranged 
to cooperate and to have frictional engagement. 
The plate 30 is urged into engagement with the 
clutch face 29 by a coil spring 3 which surrounds 
a shaft 32 carrying the plate 30. The shaft 32 

s 

O 

extends from a gear reduction mechanism 33 that 
is driven by a suitable motor 34. It will be un 
derstood that the plate 30 will be rotated at a 
reduced Speed on energization of the motor 34 and 
that, because of its frictional engagement with 
the face 29 of the sprocket wheel 26, the latter 
will be rotated to move the rod-like support mem 
ber 3 and microphone 2 carried thereby up 
Wardly or downwardly depending upon the direc 
tion in which the motor 34 rotates. In the event 
that the rod-like support member 3 reaches its 
limit of travel in either direction and the motor 
34 should remain energized, the plate 30 will slip 
with respect to the clutch surface 29, as will be 
readily understood. 
As shown in Figure 6 of the drawings, the motor 

34 is preferably an electric motor. 
to the motor 34, motors 35 and 36 can also be 
employed for elevating microphones at other 
positions such as at different locations on the floor 
9 of the stage. Since these additional micro 
phones and the elevating mechanism therefor 
would be a duplicate of the apparatus shown in 
Figures 1, 2, 3, 4, and 5 of the drawings, the 
details of construction have not been duplicated. 
The manner in which the motors 34, 35, and 36 
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highest position. The limit switch 46 is shown 
as being engaged by a projection from the block 
9 that is fastened to the chain 23 when the mi 
crophone f2 is in the completely retracted posi 
tion. The limit switches 45 and 46 are located 
at the lower end of the housing 6 so as to permit 
them to be readily accessible for inspection and 
repair. 

In Figure 6 of the drawings the connections for 
the limit switches 45 and 46 that are associated 
with the motor 34 are shown. It will be noted 
that additional limit switches 47 and 48 are pro 
vided for the motor 35 and that limit switches 
49 and 50 are provided for the motor 36. These 
additional limit switches will be mounted and 
operated in a manner similar to that previously 
described for the limit switches 45 and 46. 
When the microphone 2 is in the fully re 

tracted position as shown in Figure 1 of the draw 
ings, it is preferable that it be completely con 
cealed. For this purpose a flap or closure mem 
ber 53 is provided for closing the upper end of 
the well in the retainer cup fo. The closure 
member 53 is arranged to be flush with the floor 
9 and preferably fits snugly therewith so that its 
presence is scarcely noticeable. As shown in 
Figure 3 of the drawings, the closure member 53 
is hingedly mounted at 54 and has depending 
from the underside thereof a bracket 55 to which 
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In addition 

one end of a link 56 is pinned. The other end of 
the link 56 is pinned to a lever 57 that is hinged 
at 58. A coil tension spring 59 interconnects a 
support clip 60 and an eye 6 projecting from the 
lever 57 and serves to bias the latter and the mov 
able parts associated therewith to the positions 
shown by the broken lines. 
As shown in Figure 5 of the drawings, the lever 

57 is provided with a centrally located aperture 
62 through which the support member 3 pro 
jects. Around the aperture 62 is an enlarged 
flat portion 63 against which the underside of 
the microphone 2 engages when it is moved 
downwardly. ? ? 

As long as the microphone f2 remains in the 
retracted position, as shown in Figures 1 and 3 
of the drawings by full lines, the lever 57 is held 
down against the biasing force of the spring 59 
and the flap or closure member 53 completely 
covers the upper end of the retainer cup 10. 

are individually and commonly energized and re 
versed will be set forth in detail hereinafter. 

It is desirable to retard the downward move 
ment of the rod-like support member 3 as it ap 
proaches its lowermost position. For this pur 
pose brake. shoes 4 are hingedly mounted as in 
dicated at 42 between adjacent pairs of the guide 
angles 4. The brake shoes 4 are biased toward 
each other by means of a coil tension spring 43 
which surrounds them. It will be understood 
that the lower end of the rod-like support mem 
ber 3 frictionally engages the adjacent surfaces 
of the brake shoes 4 and moves them apart. In 
So doing, the downward movement of the support 
member 3 is retarded and finally stopped. 
With a view to effecting the deemergization of 

the electric motor 34 when it has operated the 
support member 43 and the microphone 2 car 
ried thereby to either its uppermost or lowermost 
positions, limit switches 45 and 46 are provided. 
The limit switch 45 is arranged to be engaged by 
the lower side of the counterweight carrier 27 
When the microphone 2 has been raised to the 

5 5 

(6. 

70 

When the support member 3 is moved upward 
ly, carrying with it the microphone f2, the lat 
ter moves out of engagement with the enlarged 
portion 63 of the lever 57 and the latter is then 
moved upWardly by the coil tension spring 59 to 
the position shown by the broken lines. The 
movement of the lever 57 is accompanied by 

... corresponding movement of the flap or closure 
member 53 so that the latter is moved to the 
open position in advance of the movement of the 
microphone 2 above the level of the floor 9. 
When the microphone 2 is lowered, it will be 
understood that the flap or closure 53 is oper 
ated to the closed position by a reversal of the 
Sequence of Operations just described. 
While the microphone f2 has been described 

hereinbefore as being arranged to be moved up 
Wardly through the floor 9, it will be readily ap 
preciated that it can be arranged for move 
ment down through a ceiling if such an arrange 
ment is desired. It can also be arranged to be 
moved horizontally. Further, one of several 
microphones can be arranged to be moved down 

75 
Wardly through a ceiling while others are ar 
ranged to be moved upwardly through a floor 
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and still others are arranged to be moved hori 
Zontally out of one or more walls or the like. 

In Figure 6 of the drawings, as previously indi 
cated, the circuit connections for controlling the 
operation of the motors 34, 35, and 36 are shown. 
It will be understood that only a single motor 34 
can be employed or that as many additional 
motors 35, 36, etc., can be employed as desired. 
The number used will depend upon the number 
of microphones whose positions are to be con 
trolled from a remote point in a control room as 
may be desired. 

Each of the motors 34, 35, and 36 comprises, 
respectively, armatures 34a, 35a, and 360 and 
field windings 34f, 35f, and 36f. Three pole single 
throw Switches 66, 6, and 68 are provided, one 
for each of the motors 34, 35, and 36, respective 
ly. The poles of these switches are designated 
by the reference characters generally applied 
thereto with the letters a, b, and c added to 
identify the particular pole. ?????? 
Common to the individual control switches 66, 

67, and 68 there is a three-pole double throw 
reversing switch. 69, the upper poles of which 
are designated with the reference character gen 
erally applied to the Switch and the letters c, 
b, and c added for the individual poles. The 
lower set of poles is similarly identified with the 
letters d, e, and f. The reversing switch 69 
serves to connect the motors 34, 35, and 36 
through the control switches 66, 67, and 68 to a 
suitable current source G. 

It will be assumed in describing the operation 
of the invention that the microphone 2 occu 
pies the position shown in Figure i of the draw 
ings and that it is desired to elevate it to its 
maximum height. Under these conditions the 
limit Switch 45 will be open as indicated in Fig 
ure 6. Limit switch 45, however, is closed. 
Switch 66 is operated to the closed position and 
the reversing switch. 69 is operated to its upper 
position completing the circuit through poles 
69, 692, and 69c, 
The circuit for energizing the motor 34 then 

can be traced from the source 70 through con 
ductor , pole 69a, conductor 72, pole 66b, con 
ductor 3, limit switch 45, field windings , 34f, 
conductors é and 5, pole 69c, conductor 76, 
armature 3&a, conductor 77, pole 66c, conductors 
8 and E9, pole 69b, and conductor 80 back to 

the Source . 
The motor 34 will then elevate the microphone 

82 until the counterweight carrier 27 moves to 
its lower-most pbsition where it engages the limit 
Switch 85 and opens the previously traced circuit. 

it will be understood that, as soon as the block. 
9 moves away from the limit switch 46, it will 
be closed so that the motor 34 can be energized 
in a reverse direction to retract the microphone 
2. 
The microphone 2 is lowered by reversing the 

position of the reversing switch 69 so that the 
lower poles are closed. ? 
The circuit for energizing the motor 34 in a 

reverse direction can be traced from the current 
source 70 through conductor 7 , pole 69d, con 
ductor 8 f, pole 66a, limit switch 48, field wind 
ings 34j, conductors 74 and 75, pole 69f, con 
ductors 79 and T8, pole 66b, conductor T, arma 
ture 34a, conductor 76, pole 69e, and conductor 
80 back to the source 7. 

In the circuit just traced it will be chServedi 
that the current flows through the armature 34a 
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which it flows when the reversing switch 69 is in 
its upper position. ." 

It will be understood that the operation of the 
motors 35 and 36 will be similar to the operation 
of the motor 34 and, accordingly, theiz operation 
will not be described in detail herein. 

It will be apparent that if all of the control 
switches 66, 6i, and 68 are operated to their 
closed positions, then when the reversing switch 
69 is operated, the motors 34, 35, and 36 will be 
Simultaneously energized and will operate in di 
rections which correspond to the position of the 
reversing switch. 69. Thus it is possible to start 
all of the microphones Inoving in' One direction 
and then to individually stop them at desired 
positions merely by opening the particular con 
trol switches 66, 67, and 68 as may be desired. 
Likewise, it is possible to simultaneously retract 
all of the microphones from whatever positions 
they may be in merely by closing the individual 
control Switches 6, 67, and 68 and operating the 
reversing switch 69 to its lower position. The 
limit Switches 46, 48, and 50 will then serve to 
individually deenergize the motors 34, 35, and 
36, respectively, as soon as the microphones in 
dividual thereto have been fully retracted. 

Since certain changes can be made in the fore 
going construction and different embodiments of 
the invention can be made without departing 
from the Scope thereof, it is intended that all 
Smatters shown in the accompanying drawings 
and described hereinbefore shall be interpreted 
as illustrative and not in a limiting sense. 

claim as my invention: 
i. Apparatus for varying the position of a 

microphone comprising, in combination, means 
movable in a vertical plane for carrying the 
Eicrophone, ineans for operating said means in 
Opposite directions in said vertical plane, and 
means operable at a point remote from said 
operating means for controlling the operation 
of the Saime. 

2. Apparatus for varying the position of a 
inicrophone comprising, in combination, means 
movable in a vertical plane for carrying the 
microphone, means for operating said means in 
Opposite directions in said vertical plane, means 
operable at a point remote from said operating 
means for controlling the operation of the same, 
and means for limiting the movement of the first 
mentioned means in said opposite directions. 

3. Apparatus for varying the position of a 
microphone comprising, in combination, movable 
means for carrying the microphone, means for 
Operating said means in opposite directions, 
means operable at a point remote from said 
operating means for controlling the operation 
of the same, and means for braking the move 
ment of said first mentioned means when the 
Same approaches the limit of its trave in at 
least one direction. 

4. Apparatus for varying the position of a 
microphone relative to a retainer cup or the like 
comprising, in combination, support means for 
carrying the microphone, means mounting said 
Support means for movement out of and into 
the retainer cup, closure means for said retainer 
cup, and means for operating said closure means 
to the open position to permit moving the micro 
phone out of said retainer cup and to the closed 
position after the microphone has been with 
drawn into said retainer cup. 5. Apparatus for varying the position of a 
microphone relative to a retainer cup or the like 

in a direction which is the reverse of that in 75 comprising, in combination, support means for 
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ent positions, and means operable at a point re 
mote from Said operating means, for simultane- . 
ously controlling the operation of the same. 

15. Apparatus for varying the positions of a 
plurality of microphones comprising, in combina 
tion, movable means for carrying each micro 
phone, means for operating said means to dif 
ferent positions, and megns individual to each 
Operating means and located at a point remote 
therefrom for selectively controlling the opera 
tion thereof. 

16. Apparatus for varying the positions of a 
plurality of microphones comprising, in con 
bination, movable means for carrying each mi 
crophone, means for operating said means to 
different positions, means individual to each op 
erating means and located at a point remote 
therefrom for selectively controlling the opera 
tion thereof, and means at said remote point for 
simultaneously controlling the operation of said 
Operating means. 

17. Apparatus for varying the positions of a 
plurality of microphones comprising, in combina 
tion, a rod-like support member for carrying 
each microphone at One end, means for guiding 
each support member for movement from One 
position to another, an electric motor for each 
support member, means operatively intercon 
necting each support member and the electric 
motor individual thereto, and manually operable 
means at a point remote from said electric 
motors for simultaneously controlling the opera 
tion of the same. . 

18. Apparatus for varying the positions of a 
plurality of microphones comprising, in combina 
tion, a rod-like support member for carrying each 
microphone at One end, means for guiding each 
support member for movement from one posi 
tion to another, an electric motor for each sup 
port member, means Operatively interconnecting 
each support member and the electric motor in 
dividual thereto, a pair of limit Switches for each 
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electric motor and operable in accordance with 
the position of the support member individual 
thereto for deenergizing the electric motors when 
the corresponding Support members have been 
operated thereby to predetermined positions, and 
manually operable means at a point remote from 
said electric motors for simultaneously control 
ling the operation of the same. 

19. Apparatus for varying the positions of a 
plurality of microphones comprising, in combina 
tion, a rod-like support member for carrying each 
microphone at One end, means for guiding each 
support member for movement from one position 
to another, an electric motor for each support 
member, means operatively interconnecting each 
support member and the electric motor individ 
ual thereto, a pair of limit switches for each elec 
tric motor and operable in accordance with the 
position of the support member individual there 

5 
to for deenergizing the electric motors when the 
corresponding support members have been oper 
atted thereby to predetermined positions, and 
control switch means individual to each electric 
motor and located at a point remote therefrom 
for selectively controlling the operation thereof. 

20. Apparatus for varying the positions of a 
plurality of microphones comprising, in combi 
nation, a rod-like Support member for carrying 
each microphone at one end, means for guiding 
each support member for movement from One 
position to another, a reversible electric motor 
for each support member, means operatively in 
terconnecting each support member and the 
electric motor individual thereto, a pair of limit 
switches for each electric motor and operable 
in accordance with the position of the Support 
member individual thereto for deemergizing the 
electric motors when the corresponding support 
members have been operated thereby to prede 
termined positions, reversing Switch means con 
mon to said electric motorS and located at a 
point remote therefrom for simultaneousy con 
trolling the operation thereof in opposite direc 
tions, and control Switch means at said remote 
point for each electric motor for individually 
controlling the energization thereof. ? 

21. Apparatus for varying the position of a 
microphone comprising, in combination, rod-like 
support means for carrying the microphone, 
means guiding said support means for recipro 
catory movement, motor means including a ro 
tatable member, means operatively interconnect 
ing said support means and said rotatable mem 
ber, and manually operable means for control 
ling the energization of said motor means in op 
posite directions for moving said support means 
and the microphone carried thereby in one di 
rection or the other at Will. 

22. A microphone stand comprising a hollow 
base and an upright tubular member supported 
thereby, a microphone supporting member tele 
scopically supported in said upright member, a 
reversible motor in said base, and means Oper 
atively connecting said motor with Said micro 
phone supporting member for raising and low 
ering said supporting member incident to reverse 
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operation of said motor. 
23. A microphone stand comprising a hollow 

base and an upright tubular member supported 
thereby, a microphone supporting member tele 
scopically supported in said upright member, a 
reversible motor in said base, means operatively 
connecting said motor with said microphone Sup 
porting member for raising and lowering said 
supporting member incident to reverse operation 
of said motor, and a control circuit for Said no 
tor including a reversing switch remote from the 

60 
stand. 
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