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The present invention relates generally to a device for 
producing oscillatory movement in a member, and relates 
more particularly to such a device that may be incorpo 
rated with switch contact arrangements in order that high 
speed cyclic operation may be achieved. 

In many contemporary mechanical, electrical and pneu 
matic devices, it has become necessary to produce ex 
tremely rapid mechanical oscillations of a member which 
may be associated with a switch, for example. Such oscil 
Yations must be in the nature of from 5000 to 10,000 
cycles per minute. In prior high speed mechanically oper 
ated switches, or other like oscillating members wherein 
the particular member was biased in at least one direction 
by means of a mechanical spring, the mechanical rate of 
spring action has been an important factor that neces 
sarily must be taken into consideration. In order to in 
crease spring rate, it is well known that the effective force 
of a spring must be increased, thereby requiring increased 
cperating forces and higher frictional losses with respect 
to mechanical operating mechanisms. Additionally, with 
mechanical springs, difficulties have frequently been en 
courtered relative to fluttering of the spring and/or 
fatigue and failure thereof due to the rapidly moving por 
ticns of the metallic spring. Accordingly, it has been 
found that the best spring flexure type oscillating devices 
may be operated only up to approximately 1000 complete 
cycles per minute before fluttering occurs and dangerous 
situations are encountered that ultimately cause fatigue 
aid breakage of components. 

Furthermore, in prior arrangements intended for a 
similar purpose, considerable power input has been re 
uired in order to effect high speed oscillation, thus caus 

ing excessive undesirable wear on various components of 
the mechanism, frequent replacement of parts and asso 
ciated time consuming and costly maintenance. These 
various factors necessarily reduce the overall reliability 
of the oscillating device. 

Accordingly, it is one important object of the present 
invention to provide a pneumatically operated device for 
producing high speed oscillation of a member. 

Another object of the invention is to provide a novel 
high speed oscillating device wherein input power require 
inents for operation thereof are maintained at a minimum. 
A further important object of the present invention is 

to provide a novel switch arrangement and a high speed 
oscillating contact member adapted for association there 
with. 

Still another important object of the present invention 
is to provide a novel high cyclic speed switch operating 
mechanism that is reliable in operation, efficient and effec 
tive in use, and which inherently requires very little main 
teace. 
A still further important object of the invention is to 

provide a multiple contact switching arrangement wherein 
such contacts may be closed by high speed oscillation of 
a contact carrying member in response to the direction of 
fluid under pressure upon portions thereof. 

Other and further important objects of the present in 
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vention will become apparent from the disclosures in the 
following detailed specification, appended claims and 
accompanying drawing, wherein: 

Figure 1 is a longitudinal sectional view, partially in 
elevation, showing one form of the member oscillating de 
vice of the present invention; 

Fig. 2 is an enlarged transverse sectional view showing 
the contact carrying oscillatory member, as taken substan 
tially as indicated by line 2-2, Fig. 1; 

Fig. 3 is an enlarged fragmentary sectional view, taken 
as indicated by line 3-3, Fig. 4, through the fluid direct 
ing nozzle, shown in conjunction with a modified form of 
Switching arrangement; and 

Fig. 4 is a transverse sectional view taken substantially 
as indicated by line 4-4, Fig. 3. 

With reference to the drawing, the oscillation produc 
ing device of the present invention is shown, in Fig. 1, as 
associated with electrical switching arrangement; how 
ever, it is to be understood that the present basic system 
utilized for oscillating a switch member may be incorpo 
rated with other types of mechanisms such as, for ex 
ample, pneumatic or hydraulic valve arrangements, with 
out departing from the spirit and scope of the present in 
vention. As shown, the device of the present invention 
includes a base 10 upon which a bearing cage it is 
raounted. One end of the bearing cage i is closed by 
means of a closure member 2, with ball bearings 3 being 
supported within the cage. A rotatable member, in the 
form of an elongated tube 44, is rotatably journalled in 
the bearings 3. The tube 14 has an inner bore 15, one 
end of which is open as at 16. The other end of the tube 
54 is closed by means of a closure member 47. A nozzle 
13 is formed through the closure 17 adjacent the outer 
periphery thereof with the inner end of the nozzle corn 
municating with the interior bore 5 of the tube E4 ad 
jacent the outer periphery of the bore. 
An oscillatory member, in the form of plate 20, having 

notches cut away as at 20a, is positioned in space rela 
tionship to an outer surface 21 of the closure 7. The 
plate 20 is supported on a transversely disposed shaft 22, 
Fig. 2, the ends of which are journalled, by means of 
needle bearings 23, in brackets 24 that are disposed out 
wardly from a support 25 which is, in turn, secured to 
the base 0. The upper and lower portions of the plate 
26 are adapiexi to carry a pair of contacts 26 that are 
arranged on a line disposed substantially normal to the 
oscillatory axis of the plate. 
The support 25 also serves to retain a pair of adjust 

ably disposed contact members 27 that are adapted for 
cooperation with the contacts 26 carried by the plate 28. 
The inner ends of the contact members 27 are positioned 
in slight spaced relationship to a neutral oscillatory posi 
tion of the plate 20, and serve to limit the cscillatory 
inagnitude of the plate. The contact members 27 may 
have leads 28 connected thereto by means of nuts 30, the 
nuts 30 also serving to lock the relative positions of the 
contact members 27 which threadably engage in suitable 
openings in the support 25. 
The tube 4 has affixed thereto, adjacent one end of the 

cage 1, a gear 31 which is held in position by means of a 
set screw 32. The gear 31 is adapted to mesh with a driv 
ing gear 33 that is supported on a shaft 34 extending out 
wardly from a synchronous motor 35. The motor 35 is 
supported on a bracket 36 which has a portion 37 that 
serves as a guard for the gears 31 and 33. The bracket 36 
is supported as at 38 in one end of the bearing cage 12. 
In accordance with conventional practice, the electric 
motor 35 may be controlled through a suitable rheostat 
40, with electrical power input through suitable connec 
tions 41. 
A non-rotatable sleeve 42 is adapted for disposition 

within the bore 15 of the tube 4 through the open end 
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16 thereof. The sleeve 42 is formed as an inner end 
portion of a fitting 43 that threadably engages in an 
opening in the closure 2, as at 44. The sleeve 42 has 
an axial bore 45, the outer end of which is conically out 
wardly tapered as at 46. The fitting 43 is adapted for 
connection with a conduit 47 which, in turn, extends 
to a suitable source of fluid under constant regulated 
pressure. 

It may, thus, be seen that fluid under pressure as, for 
example air, may be directed through the bore 45 of the 
sleeve 42 and into the bore 15 of the tube 14. The air 
will then flow through the tube 4 and outwardly there 
from, by way of the nozzle 18, for impingement there 
after upon the peripheral area of the upper and lower 
portions of the plate 20. The air flowing through the 
tube 4 is directed toward the nozzle 18 by means of a 
deflection member 48 that is positioned within the bore 
15 adjacent the inner surface of the closure i7. The 
deflection member 48 is retained in position by means 
of a screw 15. 

in operation of the present device, the synchronous 
motor 35 is energized whereby to rotate the driving gear 
33 and to drive the gear 31 and tube 14. Simulta 
neously, fluid under pressure is admitted through the con 
duit 47 and sleeve 42 into the interior bore 15 of the 
tube i4 and outwardly through the nozzle 8. Inasmuch 
as the nozzle 18 is rotated with the tube. 14, the fluid 
emitting from the nozzle will strike the portions of the 
plate in an intermittent manner and cause the plate 20 
to be oscillated on the shaft 22 to bring one after an 
other of the contacts 26 in alternating contact with one 
after another of the contact members 27. The cyclic 
speed of oscillation of the plate 20 may be determined 
by adjustment of the rheostat 40 and associated control 
of the rotary speed of the tube 14. 

It may thus be seen that very little force will be re 
quired to oscillate the plate 20. The relative size and 
weight of the plate 20 is sufficient to maintain the mov 
able elements of the mechanism at a low inertia level, 
whereby to permit rapid oscillation thereof. Addition 
ally, it is to be noted that the input power requirements 
from the motor 35 may be extremely low due to the lack 
of friction either in the rotatable supporting mechanism 
of the tube 14 or due to the non-contacting association 
between the tube and the plate 20. This latter factor 
may be seen as being especially important when consid 
ered in the light of prior arrangements designed for a 
similar purpose, wherein cams or other mechanical oper 
ating arrangements physically cooperate with an oscil 
lating member. 
As shown in Figs. 3 and 4 and as indicated hereinbe 

fore, the present device may be utilized with a variety 
of devices or switching arrangements without departing 
from the spirit and scope hereof. With reference pri 
marity to Fig. 3, an oscillatory plate 20' may be pro 
vided with an annularly disposed ring of contacts 26 
that are adapted for cooperation with a plurality of con 
tact members 27. In this particular arrangement, it is 
necessary that the plate 20' be universally mounted as 
by means of a ball 60 disposed in a socket 61 in the 
support 25. The plate 20' may be attached to the ball 
60 by means of an extension stem 62 and a screw 63 
disposed centrally through the plate 20'. In order to 
prevent inadvertent rotation of the disk shaped plate 
20', the ball 60 may have a pair of protuberances 63 
disposed on an axis thereof and extending outwardly 
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therefrom. The protuberances 63 may be loosely dis 
posed within and spaced from the bottoms of recesses 
64 in the sides of the socket 61. This particular con 
struction will enable the plate 20' to move in a universal 
manner while still preventing undue rotation thereof as 
would disturb the alignment between the contacts 26 
and the contact members 27. Thus, as the tube 14 is 
rotated, the nozzle 18 will be directed toward a periph 5 

4. 
eral area of the plate 20' whereby successively and in a 
circular manner to effect contact between one after an 
other of the contacts 26' and the contacts 27. 

While the source of the motive fluid is immaterial in 
the present invention, as shown in Fig. 1, it may be de 
sirable to provide a self-contained unit whereby a suit 
able compressor 70 may be driven from a free end of 
the motor shaft 34, with the outlet therefrom being con 
ducted to the tube 14 by way of a conduit 71 connecting 
with the conduit 47. With an arrangement of this type, 
it will be seen that the entire switch operating mecha 
nism or member oscillating device may be self-contained. 
Having thus described the invention and the present 

embodiments thereof, it is desired to emphasize the fact 
that many modifications may be resorted to in a manner 
limited only by a just interpretation of the following 
claims. 
What is claimed is: 
1. In a device for producing oscillatory movement: 

a member mounted for oscillation about an axis; means 
positioned adjacent said member for limiting oscillatory 
movement of said member; a rotatable structure; a noZ 
zle carried by said structure, said nozzle being positioned 
adjacent to and directed toward said member at a posi 
tion spaced from the axis of oscillation thereof; passage 
means forming a portion of said rotatable structure for 
directing fluid under pressure from a source through 
said nozzle; and means for rotating said rotatable struc 
ture. 

2. A device for producing oscillatory movement con 
prising: a base; a member mounted for oscillation on 
said base and on an axis; a relatively flat surface formed 
on said member; a rotatable structure having an end 
portion disposed adjacent to and in spaced relationship 
to said surface; a nozzle in said end portion, said nozzle 
being directed toward a peripheral area of said surface 
at a position spaced from said axis of oscillation of said 
member; means carried by said base for limiting oscil 
lation of said member; driving means connected with 
said structure for rotating said structure; and means 
connected with said rotatable structure for directing fluid 
under pressure from a source through said nozzle, where 
by to effect oscillation of said member. 

3. A device for producing oscillatory movement com 
prising: a base; a member mounted for oscillation on 
said base and about said axis; a relatively flat surface 
formed on said member; an elongated rotatable structure 
having an end portion disposed adjacent to and in spaced 
relationship to said surface; a nozzle in said end portion, 
said nozzle being directed toward a peripheral area of 
Said surface at a position spaced from said axis of oscilla 
tion of said member; means carried by said base for 
limiting oscillation of said member; driving means con 
nected with said structure for rotating said structure; and 
non-rotatable means directed into said structure for di 
recting fluid under pressure from a source through said 
structure and said nozzle, whereby to effect oscillation 
of said member. 

4. A device for producing rapid oscillatory movement 
comprising, in combination: a base structure; a plate; 
means for mounting said plate for oscillatory movement 
relative to said base structure and about an axis; means 
carried by said base structure for limiting oscillatory 
movement of said plate; a tube; a closure disposed in one 
end of said tube, said closure being disposed adjacent 
to and in spaced relationship to said plate; a nozzle pro 
vided through a peripheral portion of said closure, said 
nozzle being directed toward a peripheral area of said 
plate at a position spaced from the axis of oscillation of 
said member; means mounted on said base structure for 
rotatably supporting said tube; driving means connected 
with said tube for rotating said tube; and means carried 
by said base structure for directing fluid under pressure 
into said tube, said fluid being adapted thereafter to flow 
outwardly from said tube through said nozzle for im 
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pingement upon said plate, thereby to effect oscillation 
thereof. 

5. A device for producing rapid oscillatory movement 
comprising, in combination: a base structure; a plate; 
means carried by said base structure for mounting said 
plate for oscillatory movement relative to said base struc 
ture and about an axis; means for limiting oscillatory 
movement of said plate; a tube; a closure disposed in 
one end of said tube, said closure being disposed adjacent 
to and in spaced relationship to said plate; a nozzle pro 
vided through a peripheral portion of said closure, said 
nozzle being directed toward a peripheral area of said 
plate at a position spaced from the axis of oscillation 
of said member; means mounted on said base structure 
for rotatably supporting said tube; driving means con- 15 
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6 
nected with said tube for rotating said tube; non-rotatable 
means carried by said base structure for directing fluid 
under pressure into said tube, said fluid being adapted 
thereafter to flow outwardly from said tube through said 
nozzle for impingement upon said plate, thereby to effect 
oscillation thereof; and means disposed within said tube 
for directing said fluid toward said nozzle. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,322,506 Austin ---------------- Nov. 25, 1919 
2,611,051 Kolff------------------ Sept. 16, 1952 

FOREIGN PATENTS 
116,693 Australia -------------- May 10, 1943 


