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PIEZO ELECTRIC CRYSTAL HOLDER

Application filed March 26, 1929. Serial No. 350,094.

My invention relates broadly to frequency
stabilizing devices for high frequency oscil-
lation generators, and more particularly to
Lolders for frequency stabilizing devices of
the piezo electric element type.

One of the objects of my invention is to
provide a more efficient holder and housing
for piezo electric elements.

Another object of my invention is to pro-
vide a piezo electric element holder by means
of which any one of a plurality of piezo elec-
tric elements may be connected into circuit.

A further object of my invention is to pro-
vide a piezo electric element holder in which

. the electrostatic capacity between the ground

and each of the contacting plates is substan-
tially equal. '

Sfill another object of my invention is to
provide a compact heat insulated piezo elec-

- iric element holder for housing a plurality

of piezo electric elements in which any one
of the elements is selectively readily acces-
sible for use in oscillation generator circuit
arrangements. ‘

My invention will be more fully under-
stood from the following specification by ref-
erence to the accompanying drawings.

According to my invention a rotatable
container for housing piezo electric elements
is provided with a panel member of insulat-
ing material upon which are mounted -con-
tacts conmected to the contacting plates in
clectrical relation with the surfaces of. the
piezo electric elements. The contacts mount-

s ed upon the insulating panel are adapted to

engage other contacts connected to the oscil-
lation generator circuit as the housing is ro-
tated by means engaging the housing. My
invention is: adapted for use in conjunction
with wave changing devices shown in my
copending application, Serial Number 140,-
977 and United States Letters Patent 1,732,
547, dated October 92, 1929. By employing
gear and shaft or flexible member and pul-
ley or simply gear arrangements to intercon-
nect the shafts of the wave changing devices
shown in. my copending application and pat-
ent identified above, and the rotatable piezo
electric element Housing of my present inven-
tion, a different piezo electric element may

be connected into the circuit of the oscillation
generator at the same time as the frequency
of the system is changed by changing the
value of inductance in the oscillatory circuits
ot the signal transmitting system.

In the drawings, Figure 1 shows a top view
in partial section of the preferred embodi-
ment of my invention; Fig. 2 shows a sec-
tional view in side elevation taken along line
99 of Fig. 1; Fig. 8 shows a top sectional
view taken along line 3—3 of Fig. 2 of one
embodiment of my invention; Fig. 4 illus-
trates a cross-sectional view in side elevation
along lines 4—4 of Fig. 3; and Fig. 5 is a
detail view of a piezo electric element sup-
porting arrangement.

Referring to. Fig. 1 of the drawings refer-
ence numeral 1 designates a heat insulated
container having a top 2. A gear member
3 of insulating material is positioned against
the top 2 of the container 1. A pinion 4
mounted upon the shaft member 5 1s pro-
vided to engage with gear 3 for rotating the
container. Terminals 6,6’,7,7’,8,8,9 and

9” are supported by the contamer gear mem- ¢

ber 8. A nut 11 is provided for the bolt 10
for centering and retaining the member
3 in position.

Tn Fig. 2 a cross-sectional view of the heat
retaining container 1 having an outer wall
19 of Abrous heat insulating material and
successive heat distributing and heat absorb-
ing walls 13 and 14, respectively, is shown.

‘Tnner linings 13 and 187 are made of mate-

rial, such as alumintm, having a high ther-
mal conductivity in a direction parallel to
its surface and a low heat capacity. These
linings are provided for the purpose of even-
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ly distributing the heat gemerated by the -

Leating element 15 through the piezo elec-
tric element compartment. More- elaborate
linings of, for example, laminated aluminum
gpaced by thin insulation, such as paper or
relatively well formed coatings of aluminum
oxide formed. on the laminated aluminum
may be provided instead of the homogeneous
linings 18 and 13”. Lining 14, consisting of
an inner layer 14w of heat conducting ma-
terial and heat retaining layers 145 and 144
spaced: by layer 14¢ of heat conducting ma-
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terial, is provided within the lining 13 for
the purpose of reducing the effect of rapid
temperature variations which may take place
within the heating compartment, in which
the heating unit 15 is located, upon the tem-
perature within the piezo electric element
compartment. '

The heat retaining layers of lining 14 are
made of such materials as felt, asbestos, rub-
ber and phenol condensation products or
combinations thereof. The heat conducting
layers of lining 14 consist of sheet copper,
sheet aluminum or similar materials. A sen-
sitive thermostat 16 which may be of the
mercury contact type wherein an electrical
circuit 1s completed between two contacting
members by expanding mercury, is provided
to regulate the temperature within the héat-
ing compartment by establishing or inter-
rupting the electric circuit through the heat-
Ing unit 15, or through a relay system asso-
ciated with the circuits of heating unit 15.
An upright member 17 is attached to the
bottom of compartment 13 for firmly re-
taining member 3 through the cooperation of
bolt and nut members 10 and 11. Members
18 of insulating material, such as phenol con-
densation products, are supported against
the combination carrier and gear member 3
by means of the ping 19’. Washers 19”7 and
nuts 19 coact with the pins 19" for support-
ing the panel members 18¢, 185, 18¢ and 184
as shown in Fig. 3. Panel members 18¢, 185,
18¢ and 184 are adapted to slide from be-
tween the members 18 and may be removed
by taking off nuts 19 and washers 19"/ from
pins 197, Flexible insulating threads 24 of
silk, impregnated cotton or similar mate-
rials, are provided between the extending
arms 20 and 21, which are supported by the
member 184, for carrying the piezo electric
elemeént 25 and the contacting plates 26 and
27. Plates 27 are rigidly secured to arms 20
and 21. Arms 20, 200 and 20¢ similar to
the arm 20, and arms 21, 215 and 21¢ simi-
lar to arm 21, are provided on panel mem-
bers 18a, 180 and 18¢, respectively for sup-
porting piezo electric elements 25a, 250 and
25¢, respectively, through the cooperation of
the flexible insulating members 244, 240 and
24¢, respectively.

Upper and lower contacting plates 26, 264,
260 and 26c and 27, 27a, 27H and 27¢ posi-
tioned in electrical relation with the piezo
electric crystals 25, 254, 256 and 25¢, respec-
tively, are connected to terminals 6, 7, 8 and
9 and 6", 7/, 8, and 9’, respectively.” Con-
tacting members 6z and 6a” are provided for
engaging the terminals 6, 6°, 7,7/, 8, 8’ and
9, 97, successively as the housing member is
rotated for connecting any one of the piezo
electric elements selected into circuit. Where
it is desired to employ all the piezo electric
elements at once, additional contacting mem-
bers Ta, Ta’, 8a, 84’, and 9a, 9a’ (shown dot-
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ted) may be provided. A sheet of heat ré-
sisting material 13¢ such as mica is provided
between the lower portion of lining 13 and
heating unit 15 as shown in Figs. 2 and 4.
In Fig. 5 a detail view of the slidably remov-
able panel member 184 and the piezo electric
crystal supporting arrangement comprising
arms 20, 21, flexible members 24 and contact
plates 26, 27, is illustrated. The panel mem-
bers 18a, 180 and 18¢ are similar to the panel
184. :

The piezo electric element housing of my
invention may be employed with any con-
venient number of piezo electric elements.
Additional walls may be provided for hous-
ing each of the piezo electric elements in a
separate compartment.

‘While I have described my invention in a
certain preferred embodiment, I desire it be
understood that modifications may be made
and that no limitations upon the invention
are intended other than are imposed by the
scope of the annexed claims.

What T claim as new and desire to secure
by Letters Patent of the United States is as
follows:

1. In a multiple piezo electric crystal
holder, a cylindrical housing, a closure for
one end of said housing, a cover plate closing
the other end of said housing, said cover plate
being removable from the end of said hous-
ing, a plurality of pins parallel to the axis
of said cylindrical housing and carried by
said removable cover plate, a plurality of
panel members adapted to be removably sup-
ported by said pins, a plurality of piezo elec-
tric crystals, arms projecting from each of
said panel members, flexible elements hold-
ing each of said piezo electric crystals in fixed
spacial relationship with the arms of a corre-
sponding panel element, and means for con-
necting said crystals with an external circuit.

2. In- a multiple piezo electric crystal
holder, a cylindrical housing mounted for
rotation about its axis, means for rotating
said cylindrical housing, a closure for one
end of said housing, a removable cover plate
closing the other end of said housing, a plu-
rality of pins parallel to the axis of said cyl-
inder and carried by said removable cover
plate, a plurality of panel members adapted
to be removably supported by said pins, a
plurality of piezo electric crystals, arms pro-
jecting from each of said panel elements, fila-
mentary elements holding each of said piezo
electric crystals in fixed spacial relationship
with the arms of a corresponding panel ele-
ment, contact elements mounted on said cylin-
drical housing, means for connecting each of
said crystals with a corresponding set of said
contact elements, and fixed contact elements
mounted adjacent said housing and adapted
to engage said first mentioned contact ele-
ments as sald housing is rotated.

3. In a multiple piezo electric crystal
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holder, a cylindrical housing having multi-
layer walls and mounted for rotation about
its axis, means for rotating said cylindrical
housing, a closure for one end of said hous-
ing, a detachable cover plate covering the
other end of said housing, said walls of said
cylindrical housing comprising an outer lay-
er of heat insulating material and an inner
layer of heat conducting material, a parti-
tion in said housing forming with said heat
conducting inner layer of said wall a heat-
ing compartment and a erystal compartment,
means for maintaining said heating compart-
ment at a predetermined temperature, & plu-
rality of pins parallel to the axis of said cyl-
inder and carried by said detachable cover
plate, a plurality of panel members adapted
fo be removably supported by said pins, a
plurality of piezo electric crystals, arms pro-
jecting from each of said panel elements, fil-
amentary elements holding each of said piezo
electric crystals in fixed spacial relationship
with the arms of a corresponding panel ele-
ment, contact elements mounted con said cy-
lindrical housing, means for connecting each
of said erystals with a corresponding set of
caid contact elements, and fixed contact ele-
ments mounted adjacent said housing and
adapted to engage said first mentioned con-
tact elements as said housing is rotated, said
crystals and panel members and their re-
spective supporting members being posi-
tioned in said crystal compartment.

4. Tn a multiple piezo electric crystal hold-
er, a cylindrical housing having multi-layer
walls and mounted for rotation about its axis,
means for rotating said cylindrical housing,
a closure for one end of said housing, a re-

movable cover plate covering the other end

of said housing, said walls of said cylindrical
housing comprising an outer layer of heat
insulating material and an inner layer of heat
conducting material, a partition in said hous-
ing forming with said heat conducting inner
layer of said wall a heating compartment
and a crystal compartment, a laminated lin-
ing for said crystal compartment comprising
alternate layers of heat conducting and heat
insulating material, means for maintaining
said heating compartment at a predetermined
temperature, a plurality of pins parallel to
the axis of said cylinder and carried by said
removable cover plate, a plurality of panel
members adapted to be removably supported
by said pins, a plurality of piezo electric
crystals, arms projecting from each of said
panel elements, filamentary elements holding
each of said piezo electric crystals in fixed
spacial relationship with the arms of a corre-
sponding panel element, contact elements
mounted on said cylindrical housing, means
for connecting each of said crystals with a
corresponding set of said contact elements
and fixed contact elements mounted adjacent
said housing and adapted to engage said first
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mentioned contact. elements as said housing

is rotated, said.crystals and panel members
and their respective supporting members. be-
ing positioned in said crystal compartment.

5. In a multiple piezo electric crystal hold-
er, a cylindrical housing having multi-layer
walls and mounted for rotation about-its axis,
means for rotating said cylindrical housing,
o closure for.one end of said housing, a re-
movable cover plate covering: the other end
of said housing satd walls of said eytindrical
housing comprising:an outer layer-of heat in-
sulating material and an inner layer of heat
conducting material, a partition in said hous-
ing forming with said heat conducting inner
layerof said wall a heating compartment and
a crystal compartment, thermostatically con-
trolled means for maintaining said heating
compartment at a predetermined tempera-
ture, a plurality of pins parallel to the axis
of said cylinder and carried by said remov-
able cover plate, a plurality of panel mem-
bers adapted to. be removably supported by
said pins, a plurality of piezo electric crys-
tals, arms projecting from each of said panel
elements, filamentary elements holding each
of said piezo electric crystals in fixed spacial
relationship with the arms of a correspond-
ing panel element, contact elements mounted
on said cylindrical housing, means for con-
necting each of said erystals with a corre-
sponding set-of said contact elements, and
fixed contact elements mounted adjacent said
housing and-adapted to engage said first men-
tioned contact elements as said housing is
rotated, said crystals and panel members and
their respective supporting members being
positioned in said erystal compartment.

6. In a multiple piezo eleetric crystal
holder, a cylindrical housing having multi-
layer walls and mounted for retation about
its axis, means for rotating said eylindrical
heusing, a closure for one end of -said hous-
ing, & removable cover plate covering the
other end. of said housing, said walls of
said cylindrical’ housing comprising an
outer layer of heat insulating material
and an inner layer. of - heat conducting
material, a partition in said housing form-

ing with said heat conducting inner layer

of said wall a heating compartment and
a crystal compartment, said partition being
laminated and comprising a plurality of
layers of different materials one of which is
a heat conductor and one of which is a heat
insulator, means for maintaining said heat-
ing compartment at a predetermined temper-
ature, a plurality of pins parallel to the axis
of said cylindrical housing and carried by
said removable cover plate, a plurality of
panel members adapted to be removably sup-
ported by said pins, a plurality of piezo elec-
tric crystals, arms projecting from each of
said panel elements, filamentary elements
holding each of said piezo electric crys-
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tals in fixed spacial relationship with the
arms of a corresponding panel element, con-
tact elements mounted on said cylindrical
housing, means for conecting each of said
crystals with a corresponding set of contact
elements, and fixed contact elements mount-
ed  adjacent said housing and adapted to -
engage said first mentioned contact ele-
ments as said housing is rotated, said
crystals and panel members and their re-
spective supporting members being posi-
tioned in said crystal compartment, whereby
the rate of temperature variations in said
crystal compartment is minimized.

7. Piezo electric crystal apparatus com-
prising a container, a cover member for said
container, a multiplicity of pedestal members
disposed normal to said cover member with-
in said container, a plurality of slidable
panels engageable between said pedestal
members, and piezo electric crystal elements
of different frequency characteristics carried
by each of said slidable panels.

8. Piezo electric crystal appartus compris-
ing a casing, a removable cover member on
sald casing, a multiplicity of pedestal mem-
bers carried by said cover member and pro-
jecting normal thereto within said casing, a
plurality of movable panel members slidable
to a position between said pedestal members, -
means for securing each of said panel mem-
bers in position, and piezo electric crystal
elements of different frequency characteris-
tics supported by each of said panels.

9. Plezo electric crystal apparatus com-
prising a casing, a cover member for one end
ofsaid casing, a multiplicity of pedestal mem-
bers carried by said cover member and pro-
jecting normal thereto within said casing,
panel members slidable to a position between
said pedestal members and having the edges
thereof shaped to conform with the contour of
sald pedestal members, a support carried by
each of said panel members substantially
normal to the plane thereof, piezo electric
crystal elements of different frequency char-
acteristics carried by each of said supports,
and means for securing said panel members
in position with respect to said panel mem-

ers.
ARTHUR M. TROGNER.



