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stood that any form of vibrating reed may be 
substituted for the tuning fork, the latter being 
preferred merely because long standardization 
and experiment have shown that this form of 
vibratory element may be naade to maintain a 
desired frequency of vibration with great aC? 
curacy To further this, I prefer to Construct a 
fork of the alloy known as “elinvar" Which is 
characterized by a temperature coefücient of 
elasticity whichissubstantially ni1. Inthis event 
soft iron armatures 10” may be Secured to the 
tines of the fork to increase its magnetic re 
SpOnSe? 
A clamp 11 surrounds the stem 3, and haS 

welded or otherwise secured to it SupportS 12, 
to whichis mounted an annular anode 14?Which 
in the present instance encircles the tines of the 
fork The position of the anode within thetube 
may be varied widely without affecting the Oper? 
ation of the apparatus the form Shown being 
merely one which has proved convenient in praC? 
tice, - 

Extending across the tube between the Cath? 
ode andanode is a shield ordiaphragm 15 which 
separates the tube into two compartments joined 
only by an orifice 16through the center of the 
shield. Closely adjacent to the Orifice are a 
pair of shutters 17?18, one of these ShutterS 
being secured to each of the tines of the fork. 
These shutters may be blades which Simply OVer? 
1apwhentheforktines approacheachother most 
closely in their vibratory cycle, but I prefer to 
make these blades somewhat larger and pierced 
with holes20. The holesare So alined that When 
the fork is at rest and unstressed the orifice 16 
is half covered,while when the tines of the fork 
are most widely spread the orifice is fully OC? 
culted. Thus when the fork is in full Vibration 
the orifice will be alternaté y fully opened and 
fully closed, the closure occurring at Only One 
Iphase of the wibratory Cycle. 
An electrical connection21 joins the shield and 

the fork?so that shield fork and Shutters are 
maintained at the same electrical potential. 
Embracing the tube in line With the tines Of 

the fork is a magnetic yoke 22 which is eXCited 
by a winding 24. The anode 14 is Connected to 
this winding by a lead 25, the other end of the 
winding connecting through another lead 26 to 
the positive terminal of a direct Current Supply 
27, which may be a battery as Shown or a D.C. 
generator A battery 29 or other source is also 
provided to excite the filament 6. ? 
A lead30 connects from the positive terminal 

of the battery through a resistor31?to the fork 
and shield?Power may be withdrawn from the 
Circuit through a transformer32 Whose primary 
is connectedin parallel with the winding of the 
magnetic yoke. 
In Operation, the filament 6 Serves aS a SOurce 

of electrons which, attracted to the shield 15, by 
potential derived from the battery 27 ionizes the 
Vapor within the tube and maintains a glow dis? 
charge between filament and shield Owing to 
the presence of the resistor 31?this discharge iS 
Stabilized and is strictly limited, rnerely SerVing 
as a Constant Source of ions which is ready in 
stantly to initiate the main discharge to the 
anode. 
The anode, whose potential is not limited by 

the voltage drop through the resistor31, draws a 
much heavier Current through the partly opened 
orifice 16. A portion of this current flows 
through the Winding 24, exciting the magnetic 
yoke and drawing the tines of the fork apart to 

tend to close the gap. Thls decreases the cur 
rent to the anode, allows the tines of the fork 
to Spring together again, thus Opening the Ori? 
fice Once more and allowing the Cycle to repeat. 
Within a Very feW Cycles the Oscillation of the 
fork Will build up to full amplitude, after which 
Stable Conditions are maintained, the anode flow 
being Cut Off entirely and building up again to 
a maximum once during each Cycle of wibration 
Of the fork. 
When the orifice is closed or occulted by the 

Shutters?the discharge from the filament and 
the ionized Space Surrounding it flows through 
the orifice 16 and is completely stopped by the 
Shutters There being no Source of electrons on 
the anode side of the Shield to initiate ionization, 
there is n0 Secondary discharge between the 
Shield and the an0de. 
The winding 24 of the driving magnet is pref 

erably made of relatively high impedance and 
the loadis withdrawn from thetransformer whose 
primary is Connected in Shunt therewith It is, 
of course possibletooperatethemagnet inseries 
with the Output circuit or even to utilize the 
magnetic yoke as the core of the output trans 
former these being Wel1 known eXpedients and 
the circuit Shown being merely One form which 
is preferred OWing to its efficiency and its flexi? 
bility with reSpect to the load which may be with 
draWin from the Circuit? 

It will be seen that the current flow through 
the orifice has no loading effect upon the fork, 
and therefore has no tendency to change its fre 
quency of Operation. 

Suitable temperature Controlling means, well 
known in the art, may be utilized to maintain 
the walls of the envelope at a constant tem 
1perature This temperature will regulate the 
vapor preSSure within the tube, and hence, in? 
directly the temperature of the fork. By con? 
Structing the fork or othervibrating element of 
elinvar Such Small changes in temperature as 
do occur may be made substantially without ef? 
fect upon the frequency of Operation of the de 
vice, which is hence well adapted to Serve as a 
frequency standard which is Capable of Supply? 
ing relatively large amounts of power, Several 
hundred watts being well within the Capabilities 
of a device of this character. 
The apparatus may be modified by construct 

ing the shutters as shown in Figure 3, in which 
each of the blades?17", 18” is pierced by a plu 
rality of narroworifices,instead ofthe singlewide 
orifice shownin Figure2 Thisstructure is par 
ticularly adaptable where it is desired to have 
the fork vibrate to a Small amplitude in Order to 
obtain extreme accuracy in frequency Control. 
It is to be noted that these plural apertures are 
also Constructed to open and close but once in 
each cycle of operation of the fork if the latter 
device is to be Self-driven. If more than a 
single opening and closure takes place per Cycle, 
the device becomes a frequency multiplier and 
Cannot ingeneral be self-excited. * 

I claim: - 
1. An OScillation generator Comprising the 

combination of an envelope a Cathode and an 
anode withinthe envelope, ashield p0sitioned be 
tween said cathode and anode and having an ori? 
fice therein, a tuned freely wibratile shutter 
rmounted to 0ccult Said orifice, means for main 
taining said anode at a positive potential as re? 
ferred to Said cathode, means for maintaining 
said Shield and Shutter at a potential less p0Si? 
tive than said anode and means actuated by Cur? 
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1,958,071 
4?An Oscillation generator comprising the rent to said anode for deflecting sald shutter to 

occultsaidorifice. 
2. An oscillation generator comprising the 

Combination of an evacuatedenvelope having an 
ionizable vapor therein, a thermionic cathode 
within Said envelope an anode spaced from said 
Cathode a shield positioned betweensaid cathode 
and anode and having an orifice therein, atuned 
freely Vibratile shutter mounted to occult said 
Orifice means for maintaining said anode at a 
positive potential as referred to said cathode, 
means for maintaining said shield and shutter at 
a potential less positive than said anode, and 
means actuated by current to said anode for de 
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flecting Said shutter to occult said orifice, 
3. An oscillation generator comprising the 

Combination of an envelope, a cathode and an 
anode withinthe envelope a shield positioned be? 
tween Said Cathode and anode and having an ori? 
fice therein, a tuned freely wibratile shutter 
mounted to occult said orifice means for main 
taining Said anode at a positive potential as re 
ferred to Said Cathode, means for maintaining 
sald shield and shutter at a potential less posi? 
tive than said anode and an electromagnet ex 
ternal to said envelope and connected to sald 
anode and positioned tovibrate saidshutter when 
intermittently excited. 

3 

combination of an envelope, a cathode and an 
anode within the envelope a shield positioned 
between said cathode and anode and having an 
orifice therein, a tuning fork mounted adjacent 
Sald shield a freely movable shutter mounted on 
thetines ofsaid forkand positioned to occult said 
orifice upon vibration of said fork and an elec 
tromagnet spanning Said fork and connected to 
Said anode whereby pulses ofspace current pass 
ing through Said orifice maintain said fork in 
Vibration. - 

5. A vacuum tube oscillator comprising the 
combination of an evacuated envelope contain? 
ing an ionizable Wapor a cathode within said en 
Velope an anode in said envelope a conducting 
shield having an orifice therein positioned be? 
tween Said cathode and anode, a tuning fork 
mounted within the envelope, freely movable 
Shutters fixed to the tines of said fork adjacent 
said shield and positioned to 0ccult Said Orifice 
in one phase of the fork's vibration, and means 
Connected with Said anode for maintaining the 
forkin Vibration. 
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