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The present invention relates to a method 

and means for driving tuning forks, and 
is particularly directed to a method and 
means for driving quartz tuning forks. 

is It has heretofore been known that tun 
ing forks formed of quartz may be molded, 
but, so far as I am aware, no efficient means 
for driving such a type fork has heretofore 
been found, and it is, therefore, a primary 

10 object of my invention to provide a method 
and meansby which quartz tuning. forks 
may be easily maintained in a continuous 
vibration. % 

In connection with the use of quartz tun 
15 ing forks, the principal advantage to be 
: gained therefrom is due to the fact that 

quartz has a very low coefficient of rate of 
vibration change with 'Ele change, 
and, therefore, there is little need for com 20 pensating for temperature changes produced 
upon the fork by external temperature 
conditions. 
While the present invention has been di 

rected primarily to quartz tuning forks, the 
method and means disclosed is, however, ap 
plicable to steel tuning forks or other known 
types of forks and also for driving other 
forms of vibrational elements. 
As a further object of my invention, I 

have sought to develop a method and means 
by which an air blast under a predetermined 
pressure may be conveniently arranged to 
vibrate a quartz tuning fork or other type 
of fork where desired. 

Still a further object of my invention is 
to provide a method and means by which the 
vibrations imparted to the quartz or other 
type of tuning fork may be readily picked 
up and used for applying constant frequency 
impulses to drive any desired form of vibra 
tor, impulse wheel, La Cour wheel, synchro 
nous motor, or any other desired and appro 
priate type of synchronizing element where 
a constant frequency must be applied so as 
to maintain the period of vibration or rota 
tion constant irrespective of external tem 
perature and other known changes. 

Still other and further objects of my in 
vention are to provide, in a method to be 
hereinafter described in further detail, a 
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system for vibrating tuning forks and the 
like which is relatively simple in its con 
struction and arrangement of parts, a sys 
tem which is easy and convenient to install, a system which is readily applicable to use 
in connection with known types of vibra 
tional elements, a system which is efficient 
in its use, readily and cheaply set up and 
Substantially fool-proof in its operation. 

Still other and ancillary objects of my in 
vention will become apparent and at once 
suggest themselves to those skilled in the 
art to which the invention relates by read ing the following specification in connection 
with the accompanying drawing forming a 
part of my disclosure, wherein the single 
figure thereof diagrammatically illustrates 
a preferred arrangement for vibrating tun 
ing forks, and a means by which the con 
stant frequency vibrational pulses may be 
picked up. - 
Now referring to the drawing, I have 
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mounted a tuning fork 1, preferably of the 
quartz type, in a support bracket 3 so as 
to rigidly hold the same therein by means 
of bolts or in any other desired manner so 
that the bracket may then be rigidly se 
cured to a base member 5. Toward one end 
of the tine 7 of the fork 1, I have provided 
a flattened portion 9, preferably formed 
when the fork is cast to form an integral 
part thereof. As a preferred drive means 
for the fork, I have provided an air drive 
of the general type claimed and described in 
my copending application filed jointly with 
Carl Eric Nelson, Serial No. 360,062, filed May 3, 1929. 
In Such an arrangement, air, under a pre 

determined pressure, is supplied through 
an inlet tube 13, in the direction shown by 
the arrow, from which it passes through 
a resonant air chamber 15 and is directed 
against the flattened portion 9 on one tine 
of the fork. As has been disclosed in my 
Copending application above referred to, as 
air is applied to the resonant air chamber 
15, the pulses of air produced therein pe. 
riodically cause the fork 1 to vibrate and pro 
vide an efficient drive means therefor. The 
flattened portion 9 on the tine 7 of the fork 
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1 should preferably have the side 1 adja 
cent the resonant air chamber 15 ground 
accurately flat so as to oppose the lip of 
the resonant air chamber and provide a con 
venient and flat area, so that as air is pro 
jected from the chamber 15, it will force the 
tine 7 of the fork away from the air cham 

... ber and cause it to vibrate back and forth 
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in the general direction parallel to the axis 
of the air-chamber 15. . . . 
When the fork is set into vibration by the 

air means above described, it communi 
cates a small amount of vibration to the base 
member 5, which should be preferably form 
ed of metal, and, in fact, I have found steel 
or cast iron to be quite suitable, although 
aluminum and other metals may also be 
used where desired. The vibrations set up 
in the base member 5 due to vibrations of 
the tuning fork 1 are found to be quite 
sufficient to actuate a telephone receiver 19, 

vibrations to the diaphragm 21 of the re 
ceiver 19. In this case, the vibrations im 
parted to the telephone diaphragm corre 
spond to the fork vibrations. As the dia 
phragm is then vibrated, at a rate corre 
sponding to the period of the fork, impulses 
are transferred through the coils 23 of the 
receiver, and through means of the contacts 
25 on the upper surface thereof may be im 
parted to conductors 27 and 29 connected 
thereto through the means of contact ele 
ments 31, mounted so as to hold the receiver 
in place on the base member 5 and also so as 
to contact with the contact elements 25 of 
the receiver. 
The contact elements 31 may be so bent 

as to rigidly hold the receiver upon the base 
member 5 and, if desired, may be mounted 
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upon a standard 33 carried from the base 
member and secured thereto in any desired 
manner, as shown. 
Where other types of tuning forks than 

the quartz tuning forks illustrated are used, 
the principle of invention is identical and 
the quartz fork has merely been illustrated 
as a specific example of the arrangement 
shown and described, and for reason of the 
fact that the invention is primarily directed 
to the driving of quartz forks which has 
heretofore been most difficult and, in fact, 
quite impossible to attain, and, so far as I 
am aware, the problem has been heretofore 
without solution. 
While I have described my invention as 

including a flattened surface 9 as an inte 
gral part of one of the tines of the tuning 
fork, it is also fully within the scope of my 
invention to place a small metallic ring por. 
tion having one surface thereof flattened, 
on the tine 7 of the fork 1. Thus, air leav. 
ing the resonant air chamber 15 may be pro 
jected upon the flat surface of the metallic 

ick-up means, placed upon the 
base member 5 and will, therefore, impart 

1,807,010 
ring, which for the purpose of avoiding con 
siderable weight may be formed from alu 
minum, and cause the quartz fork to vibrate 
in the manner above described. Also, where 
the fork is found to be slightly out of bal 
ance by the addition of the metallic ring to to 
one tine, a similar ring may be added to the 
other tine. 
Other modifications of the arrangement 

hereinabove suggested will at once suggest 
themselves to those skilled in the art to 
which the invention relates, and I, therefore, 
only desire to be limited in what modifica 
tions I may make to the system disclosed in 
so far as the spirit and scope of the herein 
after appended claims necessitates. 

Having now described my invention, what 
I claim and desire to secure by Letters 
Patent is the following: 

1. A system for driving vibratory ele 
ments which includes a quartz tuning fork 
and means rigidly mounting the same, an 
air supply, and means for projecting the 
air from said supply against said fork and 
producing vibrations therein. 

2. A system for driving vibratory ele 
ments which includes a quartz tuning fork, 
a base member for rigidly supporting said 
fork, an air supply, and means for project 
ing the air from said supply against said 
fork for producing mechanical vibrations 
in both said fork and said base member. 

3. A system for maintaining constant vi 
bration of tuning forks and the like which 
includes a quartz tuning fork, a base mem 
ber and means for rigidly mounting said 
fork from said base member, and air sup 
ply and means for projecting the air from 
Said supply to a relatively small area on 
one tine of the said quartz tuning fork 
and thereby producing constant vibration 
thighest said tuning fork. 4. A system for maintaining constant vi 
bration of tuning forks and the like which 
includes a quartz tuning fork, a base mem 
ber and means for rigidly mounting said 
fork from said base member, an air sup 
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ply, and means for projecting the air from 
said supply to a relatively small area on one 
tine of the said quartz tuning fork and 
thereby producing vibrations in both said 
tuning fork and said base member, said vi 
brations corresponding in frequency to the 
natural frequency of said vibrated fork. 

5. A drive system for tuning forks and 
the like which includes a quartz tuning fork, 
means for rigidly mounting said fork, and 
an air drive means for maintaining said 
fork in vibration. 

6. A system for maintaining quartz tun 
ing forks in vibration which includes a 
means for supporting said quartz tuning 
fork in a rigid manner, said fork having a 
flattened surface formed on one of the times 
thereof, an air Supply, and means for pro 

... Adv. 

J 



O 

5 

20 

25 

30 

35 

40 

45 

50 

5 5 

1,807,010 

jecting the air from said supply against the 
flattened portion of said tuning fork and 
thereby vibrating the said fork. 

7. A system for maintaining quartz tun 
ing forks in vibration which includes a 
means for supporting said quartz tuning 
fork in a rigid manner, a flattened surface 
supported on one tine of said tuning fork, 
an air supply, and means for projecting the 
air from said supply against the flattened 
portion of said tuning fork for periodically 
forcing said tine away from said air project 
ing means so as to induce vibrations in said 
fork. 

8. A system for producing electric cur 
rents of a constant frequency which includes 
a quartz tuning fork, means for rigidly 
mounting said tuning fork, air means for 
driving said tuning fork so as to produce 
constant frequency mechanical vibrations. 
therein, and means for picking up said 
mechanical vibrational pulses transferred 
from said tuning fork to said rigid mount 
ing and converting said mechanical vibra 
tions into constant frequency electrical en 
ergy Rise, 9. A system for producing vibrations of a 
constant period which includes a quartz tun 
ing fork, means for rigidly mounting said 
tuning fork, air means for driving said tun 
ing fork, and microphonic means for pick 
E. up vibrational pulses from said tuning 
ork. 
10. A system for producing vibrational 

pulses of a constant period which includes 
a quartz tuning fork, a base member, means 
for rigidly mounting said fork from said 
base member, an air supply, means for pro 
jecting the air from said supply against 
one tine of the said tuning fork and thereby 
producing constant vibration thereof, means 
provided by said rigid mounting to said 
ork to said base member for producing vi 
brations in said base member corresponding 
to the vibrations of said fork, and a mag 
netic pick-up supported from said base 
member for receiving the impulses imparted 
to said base member from said fork and 
converting said impulses into electric cur 
rents. 

11. A system for producing electrical cur 
rents of a constant frequency which includes 
a quartz tuning fork, a base member, means 
for rigidly mounting said fork from said 
base member, an air supply, means for pro 
jecting the air from said supply against one 
time of the said tuning fork and thereby 
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producing a constant period mechanical. 
vibration thereof, means provided by said 
rigid mounting of said fork from said base 
member for producing mechanical vibra 
tions in said base member corresponding in 
periodicity to the vibrations of said fork, 
and an electromagnetic pick-up supported 
from said base member for receiving the 
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mechanical impulses imparted to said base 
member from said fork and converting said 
mechanical impulses into constant frequency 
electric currents. 

12. The method of vibrating quartz tun 
ing forks and the like which includes rigid 
ly mounting a quartz tuning fork upon a 
support member, projecting air against one 
tine of the tuning fork, and causing the pro 
jected air to vibrate the tuning fork at its 
natural period. 

13. The method of producing constant 
frequency electric impulses from quartz 
tuning forks rigidly mounted upon a suit 
able supporting base which comprises pro 
jecting air against one tine of the tuning 
fork, continuously vibrating the fork from 
said projected air at the natural period of 
vibration of said fork, transferring the vi 
brational pulses from the fork to the base 
member, electromagnetically picking up the 
vibrational pulses imparted to the base mem 
ber, and converting the picked up vibra 
tional pulses into electric currents of a fre 
quency corresponding to the fork frequency. 

14. The method of producing constant 
frequency electric impulses from quartz 
tuning forks rigidly mounted upon a suit 
able supporting base which comprises pro 
jecting air against one tine of the tuning 
fork, continuously vibrating the fork from 
said projected air at the natural period of 
mechanical vibration of said fork, transfer 
ring the produced mechanical vibrational 
pulses from the fork to the base member, 
electromagnetically picking up the mechani 
cal vibrational pulses imparted to the base 
member, and converting the mechanical 
picked up vibrational pulses into electric 
currents of a frequency corresponding to 
the fork frequency. 
EE HOWLAND RANGER. 
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