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This invention relates to holders for
electric crystal elements.

According to this invention g piezo-electric
crystal element is supported from a main frame
or carrier member by means including cords or
the like which engage the top and bottom faces
of the crystal element and thus hold it suspended.
The Invention oifers many advantages as COIl-
pared to most known crysval holders buf probably
the most important advantage is that the erystal
element can be carried entirely out of coniact
with anything except the cord or like suspension.
If, as is preferably the case in practice, the ele-
ment suspended by the cord or like means is pPosi-
tioned between two electrodes withh an air gap
between said element and each of the elec-
trodes, the use of the double air gap results In
easy and fine control of the frequency, ensures
that expansion and contraction of the main frame
or carrier has little efiect on the crystal ele-
ment frequency; and renders the danger of spark-
ing very remote while even if sparking does occur
serious damage to the element is improbabile.
Further, holders in accordance with this inven-
tion are cheap and easy to manuifacture as come-
pared with most known hoiders, while they are
as efficient in practical use as the best of known
holders and substantially as good from the point
of view of avoiding adverse efiects on freguency
and efficiency as a result of rocking or heavy vi-
bration. Furthermore, the holder can be mount-
ed in almost any position and at almost any
angle.

The invention is 111115trated in the accompany-
ing drawlng.

Figs. 1 and 2 show one way o0i carrying out

piezo-

this invention, Fig. 1 being an elevation of the

supporting structure; Fig. 2 shows a diagram of
the cord run over four pulleys; Fig. 3 shiows a dia-
orain run over two pulleys; Fig. 4 shows & dia-
eram similar to Fig. 3, except that the cord is
arranged over two pulleys and at right angles to
the showing of Fig. 3; Fig. b is a modification of
another arrangement of Fig. 1; Fig. 6 shows a
diagram of a twisted cord run over iour pulleys
for securing the crystal at its corners; Ifig. 7 is &
perspective detail of the arrangement shown by
Figs. b and 6; Fig. 8 is a still further modification
of Figs. 1 and 5; and Fig. 9 is a diagram of a cgrd
run over four pulleys and retained by a spring
tension membper at one end thereof.

Referring to Fig. 1 and Fig. 2, the crystal ele-
ment holder therein illustrated comprises a main
frame consisting of two parallel spaced insulaiing
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v, 6 (rod 4 cannot be seen in Fig. 1 since it is be-
hmd rod 6) running at right angles to the planes
of the plates and positioned at the corners of an
imaginary square. Mounted on each rod mid-
way along the length thereof is a pulley 18,910,
Pulley 8, of course, does not appear in Pig. 1
since it is behing pulley 10. One electrode i1 is
carried by one of the insulating plates—plate [—
and the other electrode (2 is carried by the other,
plate 2, these electrodes facing one another and
heing centlsﬂ with regard to the four rods. A
crystal element i3, for example a cubical element,
is suspended mld-way between the two electrodes
i1 and (2 sc as to be spaced from both Dy means
ol silk cords arranged in manner now to be de-
scrived with reference to Figs. 2, 3 and 4 wherein
the axes of the rods 3, 4, b and 6 are represented
by dots: a cord Ci (Iig. 4) upon which the
crystal element 13 rests, is run between and
round two diagonally opposite rods 4, 6, passing
round them below the pulleys thereon: a second
cord C2 (Fig, 3) which passes over the element
13, is run between and round the other two di-
agonally opposite rods 3, §, passing round them
above the pulleys thereon; another cord C3 (Fig.
2) anchored at one end is passed round the pulley
3, then round the pulley 7, then round the pulley
§ to the pulley 18 and then round this pulley to
pulley 8, the cord then passing back past the side
of pulley 10 to an anchorage at the other end. Thus
the element rests on one pair of parallel straight
rins of cord (provided by cord C!) and a2 second
pair of straight runs (provided by cord C2) at
right angles {0 the pair on which the element
rests, passes over the top of the element, while
the vertical sides of the element pass throush a
square oi cord provided by the cord C3 which is
passed round the pulleys. The diameters of the
pulleys should be suitably selected with regard
to the dimensions of the crystal, For example,
where a square crystal is used its side should be
a trifie less than the puliey diameter so that the
crystal element is propely suspended without,
nowever, being pinched by the cords. The agr-
rangement should be such that the crystal is
iree to move about one thousandth of an inch in
any direction.

In a modification, shown in Figs., b and 6, a
main frame or carrier, as above described, is em-
ployed, the carrier consisting of insulating plates
I, 2 tied together with rods 3, 4, 5, 6 having pul-
leys 1, 8, 9 and i, thereon. Again as before, the
crystal element {3 is suspended midway between
two electrodes 1, {2, without touching either by

plates 1, 2, tied together by four metal rods 3, 4, 55 means of cords which are run over the pulleys.




The run of the cords is, however 2} llttle cllfferent_ |

belng as shown by Frgs 6 and 7. In this case, &
~ twisted pair Cl, C2 of endless cords is employed,
~ this twisted p&rr being run round the pulleys in
succession In such a direction as to cross itself on
the inside of each pulley. Thus, the twisted pair
of cords is passed almost right round one puilley 7
(represented in Fig. 6 by a dotb);

pulley 8 ..

| then proceeds

to the next pulley 8; then proceeds almost right
round this pulley; then proceeds to the next.
. and so on, until the final result is an.
endless twisted pair of cords passing round the
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2. A Ijiezo-eleotric crystal holder comprising g

- rectilinear insulating support member, a pair of

glectrodes, a pluralily of rods located at each

corner and at right angles to the plane of said

support membper and secured thereto, a piezo-

- eleectric crystal interposed between said eieotrodes

- said crystal being supported in position between

the electl odes by a cord secured to said rods.
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pulieys in succession, the straight runs of cord be-

tween adjacent pulleys defining a: squere which is

inside the said pulleys. A crystal plate i3, for

example a square crystal plate,

by slipping its corner between the cords of the

- lwisted pair about mld-way along the strmght}
- runs.

- T'he nvention may be ez;tended to prowde holcl—
rs. for carrying ‘more than. one element For
eﬂemple E].thej. of the embodlments above de-

serlbed may  be. modmed by pr omdmg two or

" more similar cord suspenelons carried from the
rods by an. approprmte number of pulleys there-
on, the rods also being used to carry intermediate
electrodes betweon the crystal elements.
for a two-element oolcler there would be g con

mon eleetrode carried from the rods about mrcl—-
| way aloog the lengtos thereof the two-cord
suspensions and the approprleue pulleys therefor
being about mid-way between the common elec-
frode and the two insulating end plates. Such

“an arrangement is shown in elevation in Fig.--B'

in which {4 is the common eleetrocle - In view

of the d eeerlptlor- already given, it is thought that.

further description of Fig. 8 is unnecessary.

- If desired, springs may be provrded in any of,

the embodiments to keep the cords in- tension.
rig., 9 shows in part a mod1ﬁoaulon with SPTiNgs
for maintaining tension. Here, a oorcl C3 is an-
chored at one end Ei! and after passmg round

the pulleys and the crystal i3 ag shown is an-

chored at EZ 1o the free end of a strip spring SP
01 J-form, which is anchored at F. Fig. 9 shows
only & oorcl C3 which is equivalent to the cord C3

of Fig. 2. Additional top and bottom cords, run

like the cords C{ and C2 of Figs. 4 and 3, respec-
“tively, and srrmlarly tensroned by sprmgs &re

. provided,

What 15 ola,lmed is:

- 1. A piezo- -electric crystal holder oomprlsmg a

| _reetllmear support member, a pair of electrodes,

g 55
- support member, a piezo-electric crystal inter- =~
- posed between said electrodes, said crystal being. -
supported in position between the eleetrodes by'

a plurality of rods secured to each corner of said

S a cord eeeured to sa,ld rocls

Thus |

15

is suSpended by
the twisted pair of cords (as shown best by Fig. 7).
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3. A piezo-electric crystal holder comprising
g pair of insulating plates, a pair of electrodes

located within said plates, a Pplurality of rods se-
cured to said plates, a piezo-electric crystal in-
terposed between said electrodes, said crystal
supported in position between the electrodes by
a cord secured to said rods.

4. A Dpiezo-electric crystal holder comprising
a support imember, a pair of electr odes, & plurality
of pulleys secured to said support member, a
piezo-electric crystal interposed between said
electrodes, said crystal supported in position be-
tween the eleetrodes by a cord secured 1o said
pulleys

5, A piezo-electric crystal holder oomprlsmg

g support member, g pair of electrodes. four rods

secuired to said suppmt member, a piezo- -glectric
crystal interposed between said elécty odes, said
crystal being supported in position between the

-electrocdes by a pair of silk cords secured to seld |
reds,

6. A plezo eleﬁtrlc erysue,l holder oomprlsmg 2]
support member, a pair of electrodes, g ‘Pplurality
of rods secured to said support membper, g pulley

located-on each support rod, a piezo- eleetrle CIyS-

tal interposed between said electrodes, said Crys-
tal supported in position between the eleetrodes‘
by a cord secured to said pulleys. |

1. A piezo-electrie crystal holder eomprrsmg a

. support member, a pair of electredes, a plurality

40

of rods secured to sald support 1r1ember a. piezo-

electric crystal in terposed  between Se1d elec-
_-_trodes ‘said crystal being supported in posmon
between the electrodes by a cord secured 1o said

rods, and a spring member for retammg sald

- cord in tension.
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8. A Dpiezo- eleem. ic eryetal holder eorrprrsmg a
eupport member, a pair of electrodes, a pair of
rods secured to said support member 2 piezo-
electric crystal Interposed between said elec-
trodes, said crystal being supported in position
between the electrodes: by a pair of twisted cords
secured t0 said rods, cne cord of said twisted vair
passing over the top corners of-said crystal and

the other cord of said twisted pair passing: over
the bottom 1::or:oer;-:r of salcl olysta,l

o'ﬁrws HILARY COORE SCHOLES
DONALD FAT —:,WEATHER |
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