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The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
us of any royalty thereon. 

This invention relates to vibration apparatus 
and more particularly to a device having a tun 
able reed for measuring vibrations. 
One of the objects of the invention is to pro 

vide vibration apparatus which is simple in con 
struction and which can be tuned to any desired 
resonant frequency within the range of the ap 
paratus. 
Another object of the invention is to provide 

vibration apparatus in which the reed may be 
tuned by movable supports engaging the reed 
and fixed guide plates beside the reed. Accord 
ing to one desirable feature, the resonant fre 
quency of the reed may be indicated by the posi 
tion of the supports. 

Still another object of the invention is to pro 
vide vibration apparatus in which the reed is 
shaped to cause a substantially straight line 
variation in resonant frequency with changes 
in effective length. 
The above and other objects and advantages 

of the invention will be more readily apparent 
from the following description when read in con 
nection with the accompanying drawing, in 
which~ 

Figure 1 is a perspective view of a vibration 
measuring instrument embodying the invention; 

Figure 2 is a longitudinal central section of 
the instrument; 

Figure 3 is a horizontal section on the line 
3-3 of Figure 2; 
Figure 4 is a transverse section on the line 

4--4 of Figure 2; and 
Figure 5 is a partial transverse section of an 

alternative guide construction. 
As shown on the drawing the instrument com 

prises a base I0 which may be a casting having 
spaced sides II of reduced height for a portion 
of their length, a cover I2 open at its ends may 
ñt over the Ibase and be secured thereto by screws 
I3 to enclose the operating parts. One end of 
the cover is closed by an end flange I4 on the 
base and the other end by a transparent plate 
I5 fitting at its edges into slots in the (sides I I. 
As shown the plate I5 is graduated into a Ver 
tical scale, one side of which may be marked 
for direct reading and the other for reading in 
a mirror I6 pivoted to the cover. 
A flexible vibratory reed I'I is mounted on the 

base, being secured at one end to the reduced 
portions of sides II and extending longitudinally 
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of the base With its other end free to vibrate 
adjacent the plate I5. The free en_d of the reed 
may be weighted by strips I8 if desired, the 
weighting depending upon the frequency range of 
the instrument. It will also be understood that 
the frequency range may be controlled by vary 
ing the length and stiffness of the reed. 
The reed is adapted to be tuned by adjusting 

its eiîective length and for this purpose a block 
I9 is supported on a screw 2| which is rotatably 
mounted in the base and has a thumb wheel 22 
outside of the end ñange I4. The block is 
threaded on the screw to be moved longitudinally 
of the base and reed as the screw is turned. An 
angular extension 23 is secured to the block and 
forms therewith a yoke straddling the reed with 
supporting rollers 24 carried by the block and 
extension and engaging the opposite faces of the 
reed. 
The rollers 24 are rigidly held against vertical 

movement rigidly to clamp the reed by guide 
plates 25 of the same thickness as the reed se 
cured to the reduced portions of sides II and 
lying in the same plane as the reed when it is 
in its normal or neutral position. The rollers 24 
span the gap between the edges of the reed and 
guide plates and are pressed iirmly against the 
guide plates so that as the yoke is moved the 
rollers clamp the reed at diil‘erent points in its 
length to vary its effective length and conse 
quently its resonant frequency. Preferably the 
extension 23 is made resilient to exert a spring 
clamping force through the rollers on the reed 
and guides so that they will be ñrmly gripped 
regardless of slight Variations in thickness. 

In order to support the reed so that it will not 
buckle when the rollers are moved toward its 
fixed end and so that the part of the reed be 
tween the rollers and fixed end of the reed will 
not vibrate, the block I9 and extension 23 may 
fit closely against the opposite faces of the reed 
slidingly to clamp it between them. Preferably 
the block and extension clear the reed slightly 
and have pads 20 of yielding material such as 
felt cemented to their faces and engaging the 
reed. In this way the reed is held against 
buckling when the block is moved longitudinally 
thereof and at the same time the part of the 
reed between its mounted end and the rollers 
is held against vibration, 
The adjusted frequency of the reed may be 

indicated by providing in the cover an elongated 
slot 26, having scale graduations along its length, 
through which a reference mark on or the edge 
Qi 1211.@ block I9 may be observed. The scale 
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graduations may be calibrated in terms of fre 
quency so that a direct reading of the adjusted 
frequency of the reed is obtained. 
We have found that the relationship be 

tween the free length of a straight reed and its 
resonant frequency does not follow a straight 
line and in order to produce a straight line rela 
tionship so that the scale on the slot 26 may be 
uniform the reed is shaped to provide different 
sections at different points in its length. It is 
preferable to make the reed of uniform thick 
ness so that the reed and guide plates 25 may 
be plane plates of the same uniform thickness 
and may, if desired, be cut from a single sheet. 
Accordingly the reed is shaped by cutting away 
its sides as shown in Figure 3 at 21 so that the 
reed has a minimum width adjacent its mounting 
on the sides H and tapers out to full Width ad 
jacent the forward ends of the guide plates 25. 
With the reed shaped as shown so that its sides 
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are bowed out slightly, its free length and reso- A 
nant frequency have a straight line relationship 
so that the scale on the slot 26 can be uniformly 
graduated. For a non-linear scale in which the 
graduations are spaced wider at one part than 
at another other reed shapes may be employed. 
Figure 5 illustrates an alternative guide plate 

structure, parts therein corresponding to like 
parts in Figures 1 to 4 being indicated by the 
same reference numerals. In this construction, 
each of the guide plates is formed by a pair of 
thin plates 29 bowed in transverse section and 
clamp at one edge on the casing sides Il so that 
the opposite edges tend to spring apart as shown. 
Each of the plates 29 is of approximately half 
the thickness of the reed, preferably being slightly 
less than half the reed thickness, so when the 
plate edges are pressed together, the total thick 
ness will be substantially the same as the reed 
thickness. 
With this construction the rollers will press 

the edges of the plates 29 together and at the 
same time will ñrmly clamp the reed. If there 
is any variation between the reed thickness and 
the total thickness of the guide plates the rollers 
will clamp the reed tightly and will be ñrmly 
held by the resilient action of the plates. 

In using the device the base I0 is placed in 
contact with a vibrating member so that the 
vibrations thereof will be transmitted to the reed 
to cause it to vibrate. When the reed is so ad 
justed that its resonant frequency is different 
than the frequency of the vibrations its ampli 
tude of vibration Will be quite small. By turn 
ing the thumb screw 22, the resonant frequency 
of the reed can be adjusted to be the same as 
the frequency of the vibrations at which time 
the vibration of the reed will be maximum as 
observed on the scale on the transparent end 
plate l5. At this time the frequency of the 
vibration is indicated by the position of the yoke 
relative to the scale on the slot 26 and the ampli 
tude thereof can be observed directly on the scale 
on the end plate. It will be understoo-d that in 
stead of reading the amplitude directly on the 
end plate any desired transmission means might 
be employed to obtain remote readings such, for 
example, as the pickup apparatus more particu 
larly described and claimed in either of our co 
pending applications, Serial Nos. 534,831, ñled 
May 9, 1944, or 534,832, filed May 9, 1944. 
_ While one embodiment of the invention has 
been shown and described in detail herein, it is 
understood that this is illustrative only and is 
not intended as a definition of the sçope of the 
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4 
invention, reference being had to the appended 
claims for this purpose. 
What is claimed is: 
1. Vibration apparatus comprising an elon 

gated vibratory reed ñxedly mounted at one end 
with its other end free to vibrate, a guide plate 
lying beside the reed and in the plane of the reed 
when the reed is in its neutral position, support 
ing members engaging the opposite sides of the 
reed and guide plate, and means to move th'e sup 
porting members longitudinally of the reed there 
by to vary the effective length of the reed. 

l2. Vibration apparatus comprising an elon 
gated vibratory reed fixedly mounted at one end 
with its other end free to vibrate, guide plates 
on opposite sides of the reed lying in the plane 
of the reed when it is in its neutral position, sup 
porting members engaging the opposite faces of 
the reed and guide plates, and means to move the 
supporting members longitudinally of the reed 
to vary its effective length. 

3. Vibration apparatus comprising an elon 
gated vibratory reed ñxedly mounted at one end 
with its other end free to vibrate, guide plates 
on opposite sides of the reed lying in the plane of 
the reed when it is in its neutral position, sup 
porting rollers engaging the opposite faces of 
the reed and guide plates, and means to move the 
rollers longitudinally ofthe reed to vary its ef 
fective length. 

4. Vibration apparatus comprising a casing, a 
reed supported at one end in the casing with its 
other end free to vibrate, guide plates ñxedly 
mounted in the casing beside the reed, a yoke 
member slidably mounted in the casing, support 
ing members carried by the yoke member and en 
gaging the opposite faces of the reed and plates, 
means to move the yoke member longitudinally of 
the reed to vary the effective length of the reed, 
and cooperating indicia on the casing and yoke 
member to indicate the resonant frequency of the 
reed when the yoke member is in different posi 
tions. 

5. Vibration apparatus comprising an elon 
gated flat reed secured at one end with its other 
end free to vibrate, the reed being of substantially 
uniform thickness and varying in width from a 
point adjacent its secured end to a point spaced 
therefrom, guide plates of the same thickness 
as the reed on the opposite sides thereof and lying 
in the plane of the reed when it is in its neutral 
position, supporting members engaging the oppo 
site faces of the guide plates and reed, and means 
to move the supporting members longitudinally 
of the reed to vary its effective length. 

6.. Vibration apparatus comprising an elon 
gated flat reed of uniform thickness substantially 
throughout its length secured at one end with its 
other end free to vibrate, the width of the reed 
varying from a minimum adjacent said one end to 
a maximum at a point spaced therefrom, and 
adjustable supporting means engaging the reed 
on its opposite faces and movable lengthwise 
thereof to vary its effective length whereby the 
resonant frequency of the reed and its effective 
length will have a substantially straight line rela 
tionship. 

7. Vibration apparatus comprising an elon 
gated flat reed of uniform thickness substantially 
throughout its length secured at one end with its 
other end free to vibrate, the width of the reed 
varying from a. minimum adjacent said one end 
to a maximum at a point spaced therefrom, guide 
plates lying on opposite sides of the reed, sup 
porting means engaging the opposite faces of the 
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reed and guide plates, and means to move th'e 
supporting means longitudinally of the reed to 
vary its eifective length. 

8. Vibration apparatus comprising an elon 
gated iiat reed of uniform thickness substantially 
throughout its length secured at one end with its 
other end free to vibrate, the width of the reed 
varying from a minimum adjacent said one end 
to a maximum at a point spaced therefrom, guide 
plates lying on opposite sides of the reed, sup 
porting means engaging the opposite faces of the 
reed and guide plates, means to move the sup 
porting means longitudinally of the reed t0 vary 
its effective length, and means to indicate th'e po 
sition of the supporting means and thereby the 
resonant frequency of the reed. 

9. Vibration apparatus comprising an elon 
gated ñat reed secured at one end with its other 
end free to vibrate, guide means including a pair 
of resilient plates of substantially half the thick 
ness of the reed secured face to face beside the 
reed with their edges adjacent the reed tending 
to spring apart, and supporting means engaging 
the opposite faces of the reed and guide plates 
and squeezing said edges of the guide plates to 
geth'er. 

10. Vibration apparatus comprising an elon 
gated iiat reed secured at one end with its other 
end free to vibrate, guide means including a pair 
of resilient plates of substantially half the thick 
ness of the reed secured face to face on each side 
of the reed with their edges adjacent the reed 
tending to spring apart, supporting means ex 
tending transversely of the reed and engaging the 
opposite faces of the reed and guide plates to 
gether, and means to move the supporting means 
longitudinally of the reed. 

11. Vibration apparatus comprising an elon 
gated iiat reed, means mounting the reed adja 
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cent one end leaving its oth'er end free to vibrate. 
a support movable longitudinally of the reed, 
rollers carried by the Support engageable with the 
opposite faces of the reed to vary its effective 
length as the support is moved, and parts on the 
support engaging the opposite faces of the reed 
between the mounting means and rollers. 

12. Vibration apparatus comprising an elon 
gated flat reed, means mounting the reed adja 
cent one end leaving its other end free to vibrate, 
a support movable longitudinally of the reed, 
rollers carried by the support engageable with the 
opposite faces of the reed to vary its effective 
length' as the support is moved, and yielding pads 
carried by the support and engaging the opposite 
faces of the reed between the mounting means 
and rollers. 

EARLE L. KENT. 
ROBERT C. TRESEDER. 
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