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ALIEN PROPERTY CUSTODIAN

GRAVITY METER

Anton Graf, Berlin-Steglitz, Germany; vested In
the Alfen Property Custodlan

Abpplication flled February 4, 1941

It:has previously been .proposed to construct
gravity meters in which: the:d{splacement caused
by- varigttons in grawity- of. an elastically sup-
ported mass. serves to.control the exppsure. of
photo=cells' arranged. in differential connection.
In such- optic-electric. gravity meters. a prefer-
ably perforated: diaphragm. capable:of being. dis-
placed together with the mass is displaced rela-
tive - to a fixed: diaphragm, by which. means the
exposure of a photo-cell system is varied:so that
the difference between the photo-cell currentis
(voltages) is a measure of the mass displacement
and . the. gravity variation, respectively. The
present inventlon relates to the constructive.de-
velopment-of such an insitument for rendering
it suitable-for.field -use.

One of the principal conskderations in the-con-
struction:of -such instruments 18 that of - elimi-
nating any temperature:infivence from the heat
producing - sources of light- upon the extremely
temperature-sensitive.-parts .of ' the instrument,
1. e. the photo-gells and the-suspension spring,

According- to- the Invention such pretection
agalnst - temperature Influences is-facilltated by
arranging the- photo-cells-back to baeck In- the
interior of the Instrument so- as te be-capable of
exposure to sources of light arranged outside of
sald instrument.

A further point to be consldered is, however,
that the phofo-cells in-the. interior: of - the in-
strument, and particularly the. diaphragms. be-
tween-these. and the sources of light, are easily
and aceurately adjustable- For this purpose they
are -arranged 'in such. manner that a-perforated
dlaphragm each is.secured so as to be turnable
and vertically displaceable.in front.of each pho-
to-cell, a similarly perforated second diaphragm
being suspended In front of sald first dilaphragms.

The mounting of the inner diaphragm may in
this connectlon be firmly connected with that
of the. regpectlve photo-cell and is preferably
gulded in a recess of a slide gliding In turn in &
vertical guide of a frame-like support. In this
way 1t is possible to adlust the fixed diaphragm
by means of turning and vertical displacement
into 8 desired position relative to the diaphragm
secured on the mass, and more particularly to
align the two diaphragms.

It is, however, necessary likewise to provide for
the possibllity of adjusting the movable dia-
phragms, as will he seen from the following.
The instruments are constructed so as to Indi-
cate a measuring value when the parallel ad-
}justed dlaphragms are displaced relative to one
another in the plane which is normal to the
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plane determined . by the. perforation and the
source- of light. Such a relative. displacement
intg the normal to sald plane may however take
place also at an inclination of the instrument
and thus- falsify the measurement. Hence -1t
must be- rendered possible to -allgn-the movable
diaphragms {n all directions.in such a way that
an Inclination -of the Instrument does not result
in- a- displacement of the- meovable dlaphragm:
into the normal to the plane determined by the
perforation and-the souree-of-light. The proper
position of the movable dipphragm most ade-
quately fulfillling this condition cannot be pre-
viously determined but haes to be ascertained
in practice by means of adjystment. In order
to provide sugh unkversal adiustment of the- mov-
able: diaphragms 1t is advantageous:to connect
the diaphragms rigldly with the mass and to
fix the mass 8t a: clamping membher -a any de-
sired inclingtion to:the spring-axis, sald:clamp-
ing member- being arranged..at one end of-the
suspenslon  spring. Such an- arrangement s
congtrugtionally much simpler than that of hav-
ing-the dlapbragms fixed to the:mass se.as to be
universally adjustable, although in principle -this
may -serve equally well, A further possibility
of adjustment may be provided by arranging the
sources of Iigh{ so.as to be adjustable vertically
relative to the first diaphragms. By vertleal
displacement: of the incandescent lamp the plane
determined by the source of -light-and the dia-
phragms may be displaced- and more eesily
allgnred when movements of the movable dla-
phragms occur due to an inclnatlon of the in-
strument.

An embodiment of the invention is deseribed
in the following, reference being had to the-ac-
companying drawing representing-a verttcal sec-
tion through the instrument.

In a casing. | there 1s suspended.at .a spiral
spring. 2 a mass 3 of a gravity meter;: Said mass
is fixed at the spring 2 by means of a mounting
appliance 4 possessing a spherical surface 5 serv-
ing as support for the mass 3. By means of four
adjusting screws 6 the mass 3 mey be mounted
s0 as to be universally inclined relatlve to the
spring axis. A support T is Inserted in the casing
{, two frames 9, 29 being fixed on sald support
by means of screws 8. Two further frames 10,
30 are slidably arranged In vertical guides in the
frames 9, 29, respectively, the frames 10, 30 serv-
Ing as supports for the photo-cells i1, 31, respec-
tively. Sald photo-cells are arranged hack to
back with thelr light-sensitive front part turned
outwardly. They are arranged in differential
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connectlon and are in communication with a
galvanometer 35. In front of each photo-cell
there are disposed—iIn respective recesses i3, 83
of the glides 18, 38 carrying the photo-cells 11,
81, respectively—diaphragms (2, 32, respectively,
and In such manner as to be tumable in the re-
spective slides 10, 30 as well as displaceable In
the respective frames %, 29. Screws 14 serve to
secure the respective diaphragms 12, 32, and set
screws |19 and countersprings 16 are provided to
fix the slides I8, 80, respectivaly.

A second pair of dlaphragsms I7, 27 is arranged
in front of the diaphragm pair 12, 32, respectively.
The former is however rigidly connected with
the mass 3, The diaphragms 17, 21 are unlver-
sally Inclinable together with the mass relative
to the respective diaphragms 12, 32 by means of
the spherical mounting surface 8.

Two small pot-shaped casings 18, 28 having
flanges are screwed cn to the sides of the casing
i, the surface of said cases belng increased by
cooling ribs 19, Sources of light 20, 25, respec-
tively, are screwed on to the inner bottoms of
sald cup-shaped casings 18, 28. The screws serv-
ing to filx sald sources of light are arranged In
slots 22 so as to allow for a vert!cal displace-
ment of said sources of light.

The casing | possesses windows 23 permitting
the passage of rays of light. Sald windows are
provided with heat protecting glass plates 24, 34
for shutting off the Interior of the casing | from
the respective chambers of the lamp casings 18,
28.

The mode of operation of a gravity meter ac-
cording to the inventlon is described In the fol-
lowing. At a displacement of the mass 3 the
dlaphragms 11, 27, respectively, rigidly connected
therewlth are displaced along with it relative to
the dlaphragms 12, 32, fixedly arranged in the
casing t. This results in a variation In the ex-
posure of the photo-cells 11 corresponding to the
relative displacement of the dlaphragms 12, (7
and 32, 217, respectively. Such variation is trans-
mitted by the photo-cells as an electric impulse,
which constitutes a measure of the displacement
of the mass 3 and therefore of the force of grav-
ity.
Ag the distances to be determined in this way
are exceedingly smali, it Is essential to eliminate
as much as possible the possibility of the dia-
phragms, phioto-cells and especlally the spring
from being influenced by temperature conditions.
To this end the heating effect of the lamps 24,
25 arranged outside the casing 1 i1s diverted by
means of the cooling ribs i9. In addition the
circulation of heated air In the interior of the
casing | 1s prevented by the windows 24, 34, the
glass of which is of a non-conducting kind as
rogards heat.

The photo-cells |1 and the diaphragms 2, 32
and (7, 27, respectively, are adjusted by displac-
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ing the respective dlaphragms 12, 17 and 82, 37
relative to the respective lamps 20, 25. The ver-
tical position of the diaphragms (2 and 17 cor-
responds to the zero posltion of the mass 3. The
inner diaphragms 12, 32, respectively, are shifted
into the position required for differential connec-
tlon by vertical displacement of the respective
slides 10, 30 in the frames 8, 28, In order to
effect parallel adjustment of the diaphragms, the
inner diaphragms {2, 32 are turmned in the re-
spectlve recesses 13, 38 In the slides 10, 30.

Additional appliances are further provided for
eliminating the Influences eXerted on the meas-
uring operations by inclinations of the instru-
ment. At an Incllnation of the casing | the
diaphragms 17, 27 rigldly fixed on the mass 3 are
displaced relative to the respective dlaphragms
12, 32 as the mass is pendulously suspended.
Such a displacement, however, must not be per-
mitted to cause variations in the exposure of the
photo-cells 11, 1. e. to simulate a displacement of
the mass 3 as being due to differences in gravity.
To this end the perforation Is not arranged rec-
tillnearly but in circular ares, the center of these
arcs belng the fictitlous pivot point of the pen-
dulously suspended mass 3. In addition the
width of the slides of the movable dlaphragms I1T,
27 is so chosen that there is no possibility of the
diaphragms 12, 32 being uncovered by the re-
spective dlaphragms IT, 27 at a lateral displace-
ment of these due to an inclination of the in-
strument.

The above mentioned means do not however
suffice to render the Instrument unresponsive to
inclination. 'This can only be achieved by en-
suring that the movable dlaphragms 1T, 27 at a
displacement of the mass 3 due to Inclination of
the casing | if at all possible do not move verti-
cally to a plane determined by the perforation
of the respective dlaphragms 12, 32 and the lamps
20, 26. Such a plane is formed for Instance by
the edge of a slot of the diaphragm 32 and the
center m of the lamp 26. Thus, at an Inclina-
tlon of the Instrument the controlling edge b of
the dlaphragm 27 would have to be displaceable
only !n this plane determined by @ and m or in
one parallel thereto.

Now the spherical mounting appliance § having
set screws 8 1a provided to effect the adjustment
of the respective diaphragms 17, 27 as thereby
the latter may be mounted in a position inclined
relatlve to the spring axis with the result that
errors due to inclinatlon may in the course of
practical application be reduced to a minimum.
Finally, a supplementary adjustment may be ef-
fected by displacement of the plane a—m by
shifting the point m, 1. e. by vertical displace-
ment of for instance the lamp 2§ by shifting
same in the slot 22 of its mounting.

ANTON GRAF.



