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1

This invention relates to diaphragms which

are employed for screening secondary radiations
from a photographic film in X-ray photography.
The invention is directed particularly to an im-
proved actuator through which the diaphragm
is moved over the photographic film during an X-
ray exposure.

A conventional diaphragm, termed a Bucky di-
aphragm from the name of its inventor, consists
of a plurality of thin strips of material which are
opaque to X-rays and which are arranged, on
edge, in spaced relationship to one another. The
diaphragm is interposed between the subject to
be X-rayed and the photographic film or plate.
Primary radiations generated at the X-ray tube
pass through the subject and through the dia-
phragm to impinge upon the photographic film
or plate, the slits of the diaphragm through which
the X-rays may pass being angulated to coin-
cide with the diverging stream of X-rays gen-~
erated at the tube.  However, in passing through
a subject, some X-rays are scattered or deflected,
thereby producing so-called secondary radiations
which would blur the image on the photographic
plate if they were unobstructed. It is the func-
tion of the Bucky diaphragm to screen such sec-
ondary radiations from the photographic me-
dium; this result is accomplished because the
grid or diaphragm permits the direct radiations

to pass through its slits but it excludes radia- .

tions which approach it along paths outside of
the angle of acceptance delineated by its slits.

The strips of the diaphragm which are opague
to X-ray would cast their shadows on the film if
the diaphragm were stationary during an X-ray
exposure. To avoid this result, it is conventional
practice to move the diaphragm over the surface
of the film during the exposure period. An actu-
ator is employed for this purpose.

Some Bucky mechanisms are of the single~
pass type, in which the diaphragm moves in one
direction throughout the entire exposure period,
the movement commencing just before the be-
ginning of the exposure and terminating just
after the end of the exposure period. More re-
cently, so-called reciprocating Bucky mecha-
nisms have been develeped; in these devices the
diaphragm is shuttled back and forth in oppo-
site directions throughout the entire exposure,

however long a period of time it might require. .

A single~pass actuator mechanism is disclosed
in United States Patents to Flarsheim, No.
1,945,499 and 2,147,601 while reciprocating Bucky
mechanisms are disclosed in Gieringer et al.
United States patent application Serial No.
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71,074, now issued as United States Pafent No.
2,591,536 dated April 1, 1952, and Arthur G. Billin
United States Patent application Serial No.
272,658.

In both types of mechanisms, it is highly de-
sirable if not requisite that the Bucky diaphragm
once placed in motion in a given direction, be
moved at a substantially uniform rate of speed,
and that the same rate of speed be obtained in
subsequent usage of the apparatus under the
same setting or conditions. The necessity for
this requirement is brought about because the
X-rays are produced at the tube as pulsations,
and these rays must pass through the slits in the
diaphragm. If an X-ray pulsation happens to
oceur just when the X-ray opagque strips of the
diaphragm reach the same relative position that
other opaque strips of the diaphragm occupied
during preceding pulsations, then the strips,
though actually in movement, will cast shadows
on the film just as though they were stationary,
and the resultant photograph will be imperfect.
A condition such as the one just noted is known
in the art as synchronism; a non-synchronous
condition is one in which the diaphragm is ad-
vanced in one direction, or moved in both direc-
tions at such rate or rates in relation to the X-
ray pulsations and grid strip spacings that co-
incidence of strip positions with pulsations will
not occur repeatedly during an exposure to such
an extent that discernible or undesirable shadows
will appear upon the photograph. Synchronism
is avoidable by causing the diaphragm to be
moved at a rate of speed which does not bear an
integer or simple submultiple relationship to the
pulsations of the X-ray tube, but it is apparent
that if the velocity varies appreciably while the
diaphragm is being moved in a given direction,
the non-synchronous conditions may prevail dur-
ing a part of its travel, while synchronous con-
ditions may prevail during other parts of the
travel because of velocity variation, and the net
photographic results will be imperfect.

From these considerations it is apparent that
the actuation of a diaphragm requires a motor
mechanism of one type or another which imparts
a constant speed of movement to the diaphragm
each time that it is energized, or a confrol mech-
anism which is capable of governing the speed of
movement regardless of variations which may
occur in the performance of the motor mecha-
nism, and that either or both of these instrumen-
talities must be consistent and reliable in their
performance throughout prolonged usage of the
apparatus. It is also desirable that the rate of
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movement of the diaphragm be adjustable in
order to accommodate the apparatus for use
under conditions which may vary from one in-
stallation to another, or from one type of ex-
posure to another within a single installation. 5

The principal objective of this invention has
been to provide a simple and réliableé Bucky: actu-
ator which' can be used to obtaina- substantially
uniform movement of a Bucky diaphiragm. The
invention, more particularly, is directed to an in- 10
expensive mechanism which can.be fabricated
without great regard for high precision in the
machining of its parts butvwhich is-neveitheless
capable of providing uniformity:of speed-in the
travel of a diaphragm and-which is alsoeon-!15
veniently adjustable so that it may be set to
produce a desirable or predetermined-rate: of
travel.

Briefly, the apparatus of the present-invention
embodies a motor mechanism in the form of a 20

«solenoid; thrustor:or ‘the like which, when:ener-

i glzed;. exerts. a’ force: which. is-effective to: move

- d'diaphragm:in-one direction; a fluid-cylinder:and
piston, one or the other of which is operated:in

- response- to motor:actuation:so:as torpréduce a - 25

compression: of -a-control :fluid and ‘thereby:pro-

~vide a-force which:is counteractive .t the motor
“force, and:a governor in the formof:a>porous
“membrane ‘through which movement of :fluid: to
~or from the cylirider is controlled. 'The: governor ‘30

membrane ‘is" preferably of.a multiceltular con-
struction, and 'the:control :fluid,: which may-he
either oil or air is caused:to:pass through:it. ~The
rate at'which ‘the control fluid is-allowed to pass
through the célls, itherefore,  controls: the: rate 35
at -which ‘the motor mechanism-is -capable:of
causing 'the ‘Bucky- diaphragmto be ‘moved.

"In accordance -with the present inverition, the
‘porous governor :membrane is: preferably of-a
compressible nature whereby its density:or-per- 40
‘meability may be varied. " -In-a ‘typical: construc-
tion, for example; a ‘céllular :spongé:like rubber

~may be ‘employed  as' the ‘membrane, and’ the
permeability of the membrane may -be ddjusted
very easily by altering the degree of compression 45

" to'which itis subjected. : The density of the mem-

‘brane ‘determines its permeability by thefluid,
and ‘therefore, .cohtrols the rate ofmovement of
the control fluid.

In previous- constructions-'such- as:'the one 59
'shown' iniFlarsheim ‘Patent  No. 1,945:499, speed
governors - embodying - hydraulic' eylinders ‘have
‘been employed, the rate at-which hydraulic: fluid
“is permitted to escape being adjustable by means
of -an-orifice or -escape port of variable size. It 55

is apparent that very precise machining of the
parts is required to produce a satisfactory mech-
anism of this type, since any size imperfections,

" burrs or-surface- varigtions are capableof caus-

“ing appreciable variations in the net size of ‘the 60

~orifice. ' If dirt or gum lodges in ‘the orifice, then
‘the apparatus becomes out of adjustment. - Also,
even the air-entrained in hydraulic fluid is-ca-
pable-of causing appreciable variations-in per-
formance because ‘of the compressibility factor 65
which is introduced by its'presence, and for that
reason a bellows mechanism was additionally em-
bloyed in the construction of the aforesaid Liebel

“patent.

"Previous ‘pneumatic  apparatus, on‘'the other 70
‘hand, has been unsatisfactory because the lodg-
ment of dust or-dirt-in- a - tiny air escape port

- causes ‘the- apparatus to' vary widely -in :per-
~formance, and, of ‘course, it ‘is. virtually :impos-

4
type. In the present construction, on the con-
trary, the net orifice opening through which air
movement is controlled is constituted by a multi-
plicity of tiny cells, passageways or interstices in
the membrane, and the clogging of any one of
them has no consequential effect upon the func-

tioning of those remaining open. " Therefore, the

apparatus operates satisfactorily and consistent-
Iy under the most adverse dust conditions.

“Through filtering action of the diaphragm, dust

particles. caught and retained in its cells may
gradually tenid to clog it over a long period of

stime. ."However,when the diaphragm becomes too
" elogged-to - give satisfactory results, it may con-

veniently ‘be: replaced by a new diaphragm.
The compressibility through which permea-

7hility -or rate of fluid flow is varied is obtained

conveniently by mounting the diaphragm be-
tween perforated plates, one of which is movakle
so that the diaphragm between them may be sub-

jected-tormore or less compression as desired: In
“this manner ‘the:apparatus :.may be-set initially
-to.'provide any desired. rate of travel under. a
‘given motor ‘mechanism force.

“As explained more fully. in Patent No. 2591536

‘on’ “Reéciprocating ‘Bucky Diaphragm®. it:is highly

desirable to construct a Bucky -diaphragm o
that it will'-move at a:constant speed in one di-

~rection and then at a:constant, but.much:lower

speed,in ‘the opposite ‘direction. ' By arranging

“'the ‘diaphragm:so that it always moves: initially
"in the:direction of higher speed;-it is.possible to
~prevent grid lines on: a-short exposure: as. well as

on-longer ones. * It is another object: of the pres-

“ent-invention therefore; to provide a ‘Bucky:dia-

phragm actuator inchiding & fluid damping eylin-

~der which.is provided-with two governors; one-of

which is éffective to control'the rate piston move-

‘ment-in one direction, the other being éffective-to

cohtrol ‘the rate of ‘movement in ‘the' opposite
direction. 'The governors areso-constructed that

~the diaphragm travels in one direction at a'sub-
stantially higher speed than it travels-in the op~
posite direction. -Both governors may be-of the
‘porous-type, or, as in the preferred embodiment
“diselosed herein,-one governor. of ‘the porous:type

may be combined with another kind of governor.
While this invention is disclosed principally in

“connection with reciprocating diaphragm- actua-

tors; it' will be understood that the principles-of

“this invention may also ‘be employed in a'dia-

phragm actuator of the single stroke type.

These and other advantages of the present in-
vention will be apparent from a consideration of
the following detailed description of the drawings
llustrating a preferred embodiment of the inven-
tion.

In-the drawings:

Figure 1 is a general top plan view of a recipro-
cating” Bucky ‘diaphragm provided with an ac-

- tuator of the present invention.

- Figure 2 is a cross sectional view taken along
line” 2—2 of Figure 1. ‘
PFigure 3 is a cross sectional view taken along
3—3 of Figure 1.
Figure 4 is an enlarged view. of the high speed
valve. shown in Figure 3.
- Pigure 5-is a cross sectional view taken along
line 5—58 of Figure 4.
Pigure 6 is a cross sectional view of the low
speed valve taken along line 6—6 of Figure 3.
Figure 7 is- an enlarged view:of the actuator

:shown in Figure 1, both of the valves being shown
“sible-to exclude dust from: a mechanism of this 75,

in section to illustrate details of the valve. action.
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Figure 8 is a cross: sectionsl. view similar to
Figure 7 showing the valve action. as the piston
cylinder: moves in the: oppoesite: direction.

Figure 9 is an enlarged longitudingl cross sec-
tional view of the:low speed valve.

Figure 10 is. a. graph: shiowing: the relationship
of grid position and time,.

A reciprocating diaphragm: provided with an
actustor: of this invention: is shown in. Figure 1.
The apparatus includes a rectangular sheet metal
housing. 10, a grid |1 disposed for sliding move-
ment within the housing and an actuator mecha-
nism indicated generally at 12, The actuator
includes a-solenoid or thrustor mechanism: 13 for
moving: the grid in: one directiont and: & spring: 14
for moving: it in: the opposite direction. To:pro=
vide for continuous reciprocation. throughout: an
exposure. period, an electrical circuit of thie type
generally disclosed in Patent No. 2,591,636 may
e electrically connected to: the solenoid for alter-
nately energizing and deenergizing it. This: elec-
tric circuit includes. a switch: £8 actuated by
movement of the grid structure and arranged to
deenergize the solenoid each time the grid reaches
the end of its travel toward the right. Also in
series withy the reversing switch: is-a control switeh
(not shown) manipulated by an operator or by
mechanical or electric timer to control the:length
of time during which the diaphragm will continue
to reciprocate.

So long as this control switeh: is- closed, the
grid will continue to reciprocate;, moving to:the
right whenever the solenoid: is.energized:and mov-
ing in the opposite direction under the influence
of the spring tension whenever the. solenoid: is
deenergized. The rate of diapliragm movement
in either direction is- centrolled by a -damping
cylinder, indicated: generally at 16, and includitig
valves [T and 18. The damping cylinder 18 may
be mounted in any convenient manner: upon
housing (0, or, as in the: preferred: embodiment,
the damping cylinder may: be secured: ditectly to
solenoid 13, and contains a reciprocating pisten
20 which is secured to the grid: structure. (1.

The Bucky grid itself includes. the: usual plu-
rality of vertically disposed lead: strips, delineat-
ing. slits through which X-~rays: pass-to:the photo-
graphic plate; the exact: diaphragm strueture. is
not.illustrated and in fact this invention may be
used. with' any diaphragm which. is: effective to
prevent secondary radiatiom from striking the
photographic plate. The diaphragm: is: slidably
mounted within: a- marginal frame 2, preferably
formed of channel shaped strips- 22 joined to~
gether at the cormers. The forward edge 23 of
the grid assembly i ecarries: bearing bHlecks: 24
which: are slidably mounted om: a pair’ of rods 2.

Rods 25 are supported by U-shaped: brackets 26
which are, in' turn, secured, as: by spot welding,
to bar 2T extending transversely of' the housing
10. Set screws. 28 are provided for fastening the
rods: within apertures provided im the Brackets
26. The'rearward edge of diaphragm: {{ is‘recip-
rocally supported by bearing blocks 30, engaging
rails: 81 which are supported fromi-frame: 8" by
means of brackets 32. Thus bearing blocks 2§
and 30 support the Bucky diaphragm- relative: to
housing 10 and permit it to be recibrocated trans-
versely with- respect to-the housing.

The exact construction of solenoid- 13 consti-
tutes no part of the present invention, since any
of 2 number of commercially available solenoids
may be employed. Generally, however, the sole-
noid includes-a wound coil'disposed’ within-a hous-
ing 33-which is: mounted: in any- suitable manner
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6
upon: the housing: 10:. A plunger 20 is recipro-
eally mounted within the central opening: 34 of
the: solenoid cail. The: plunger is: joined. to-the
diaphragm by means of a bracket 35 which is
carried. by bearing blocks 24. Bracket 35 includés
an extension 36 to which: the plunger- 20 is: joined
as by bolt: 3T. Bearing rollers: 38 for. guiding
plunger 20: are: mounted: upen the sclenioid hous-
ing 33 by means of brackets 40 and bolts 4f. The
solenoid when energized is effective to eause: the
plunger 20: to move to the: right,. in turn causing
the movement of the entire diaphragm structure.

Spring: 14 is: also connected to: the diaphragm
frame: (1; the spring being placed in tension: by
diaphragm movement: to the right. As shown
particularly” in Pigure 2. one end 42 of spring
14 is looped and engages: & suitable opening in-left
hand bracket 26. The other end: 43 of the spring
is looped around an: extension. 44 on bearing block
24. The spring is in: a condition of maximum
tension: when the diaphragnr reaches the limit of
its travel to the right, and: causes reversal of the
diaphragm: almost as soon: as the solenoid:is de-
energized. ‘Travel of the diaphragm to:the left-is
governed by the position of stops 45 mounted
upon: the left hand: edge: of housing 10”and: dis=
posed: for engagement with:frame I{ of the Bueky
diaphragm.

Control of the: rate of Bucky movement isiex-
ercised by damping cylinder 16 which is'axially
aligned with the central opening in the: solenoid
housing and is joined to the housing by means:of
bolts. 46 engaging flange 4T of the cylinder: At
one end. the damping cylinder is:provided: with
an: aperture. for receiving the solenocid plunger.
Preferably the: aperture is substantially larger
than the: solencid plunger so that air can: freely
enter or legve: thisiend of the: cylinder. A piston
head 48 resides: within cylinder 16: and' is: secured
to the end of solenoid plunger 20: by means: of bolt
50, The piston head may beof any type adapted
for air-tight engagement with the cylinder wall,
and: as shown. includes. discs §1 and 52 and pack-
ing members such: as: leather cups 58 which fi
between discs: 54 and: 52 and central disc: 54:

The end. of cylinder 16 remote from the sole-
noid housing is: fitted: with two: valves: I’T and: I8
for controlling the rate of admission and escape
of air from: cylinder: #6i. Since piston 48 com-
presses the air within ¢ylinder 116 when: the piston
moves to: the right and creates a vacuum:when it
moves to the:left, piston: movement is impeded by
an amount dependent upon the rate at-which air
can enter or leave cylinder 6 through valves: 17
and' 18, Valve: I'F controls.the escape of air from
the cylinder and conseguently regulates the move~
ment of the Bueky diaphragny to. the: right under
the influence of solenoid energization: Valve: I8
controls the admission:. of air to the cylinder and
consequently regulates the rate of Bucky move-
ment to the left under the influence of spring 4.

More particularly; valves: 1T and: 18 are thread-
ed intor end member 55 which: is: secured as Yy
welding to the end of the casing and istheld in
place by flange 4% High speed valve IT in-
cludes o casing. 56 configurated to form a longi-
tudinal’ passageway 5%, and an enlarged open
portion 58 forming a seat 60 for cooperation
with needle valve 61. Needle valve 61 is thread-
ed’ into the end of opening 58 and is. held in
position: by means of nut. 62. Threading the
needle valve inwardly or outwardly decreases or
increases- the rate at- which: air can passi-be-
tween the needle: valve 64 and. seat 60 and
through' passageway: 5T and. opening: 63:. A.sec-
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ond enlarged chamber 64 is provided for receiv-
ing the check valve 85 which functions to close
valve 1T completely to the flow of air into the cyl-
inder. The check valve structure includes a
disc 66 mounted between plates 67 and 68. Plate
61 is provided with a central aperture 70 of a
diameter smaller than disc 66. Plate 68 is pro-
vided with a series of peripheral apertures, some
of which are disposed so that they are not closed
by disc 66 even when the disc is in a position
abutting the plate. The check valve functions
so that when the piston is moving to the right
and the pressure inside the cylinder is higher
than it is outside, disc 66 is moved from a posi-
tion covering the central aperture in plate 67 to
a position abutting plate 68. In this latter po-
sition air can flow from the cylinder through the
central aperture in plate 671, through the petiph-
eral apertures in plate 68 and then through pas-
sageways 51 and 63 into the atmosphere.

The setting of needle valve 61 regulates the
rate of flow of air from cylinder i6, and hence
the rate at which the piston can be moved by
the solenoid toward the right hand end of the
cylinder. However, when the piston is moving
toward the left, the lower air pressure within
cylinder {8 causes disc 66 to shift to a position
covering central aperture 10 of plate 61. In this
position the disc prevents air from entering the
cylinder through valve 1T so that only valve 18
exercises control over piston movement to the
left.

Low speed valve I8, in the embodiment dis-
closed, functions to control the inlet of air to
cylinder (6 whenever the Bucky diaphragm and
piston are moving to the left under the influence
of the tension of spring 14. As previously ex-
plained, when used in conjunction with a recip-
rocating Bucky diaphragm, it is highly desirable
that the piston move to the left at a lower rate
of speed than to the right. Consequently, valve
18 should admit air to the cylinder 16 at a sub-
stantially smaller rate than it escapes through
valve 1T when the pistonn moves to the right.
Valve 18 thus must present a high resistance to
air flow; but for any given setting of the valve,
the resistance should remain substantially con-
stant and should not be appreciably affected by
the accumulation of dust particles. I have found
that a high resistance to air flow may be obtained
by constructing valve {8 so that it presents a
multiplicity of minute air paths rather than a
single path of larger size.

More particularly, valve 18 includes a housing
Ti which is threaded into end plate 55, the hous-
ing is provided with an axial chamber T2 and
a small passageway 13 interconnecting the cham-
ber and the interior of cylinder 16. Opening 14
vents chamber 12 to the atmosphere, the end of
the chamber remote from the cylinder being
closed by a threaded plug 15. Plug 15 is also
threaded interiorly to receive threaded rod 76.
Rod 716 is provided with a perforated plate 17 dis-
posed at one end of the rod in abutment with
cellular member 78. Cellular member 78 forms
a large number of small passageways through
which air may pass through the member. The
member 18 may be constituted by any suitable
type of material; sponge rubber having been
found very satisfactory. In the embodiment
shown, the cellular member includes four discs
of rubber which are compressed between plate
11 and a wire disc 80, residing against shoulder
81 formed at the end of chamber 72.

The cellular member 18 provides a very large
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number of air passages from bassageway 13 to
chamber 72, the resistance of these passageways
offer to air flow is determined by the density of
the cellular material, which in turn is affected
by the degree to which it is compressed by per-
forated plate 77. Consequently, flow of air
through the valve can be accurately regulated
by tightening or loosening threaded rod 76.

‘When the piston head is moving from right to
left, the pressure within cylinder 16 is less than
the pressure of the atmosphere and disc 66 is
forced against plate 67 covering the central aper-
ture 70 to prevent any entrance of air into the
cylinder through valve I1. Consequently, the
return movement of the Bucky diaphragm is con-
trollably retarded solely by the amount of air
permitted to enter chamber (6 through valve 18
and relieve the pressure in space 82 behind the
piston.

Obviously, the damping cylinder and valves
can be arranged in a number of ways, for ex-
ample, so that valve (8 governs the escape of
air from the cylinder and valve {1 controls the
intake of air to the cylinders. Also it is possible
to employ a multicellular construction such as
is utilized in valve 18 for the high valve, or for
both the low and high speed valves.

When the control switch in the solenoid ener-
gization circuit is depressed, the grid, which al-
ways starts an exposure period from its extreme
left hand position, starts to move to the right
due to the attraction of the solenoid coil. As
shown diagrammatically in Figure 10, the dia-
phragm moves relatively rapidly to the right,
slowing down only slightly as it approaches its
extreme position indicated at 83 where it re-
verses its direction of travel. Just prior to the
point at which the diaphragm reaches this po-
sition, switch 15 is tripped to deenergize the
solenoid thereby rendering spring 14 effective to
return the diaphragm to the left.

Any suitable type of switch can be used to de-
energize the sclenoid at this point in the dia-
phragm travel, one effective type of switch being
shown in Pigure 1. As shown, a microswitch is
provided with a spring finger 84 which rides
against a cam plate 83, pivotally mounted upon
housing 0. The cam plate has an arm exten-
sion 86 disposed for engagement with either of
two lugs 87 and 88 secured to bracket 90, Lug 88
is located so that just as the diaphragm reaches
its extreme left hand position the lug comes into
engagement with arm 86 of cam 85 rotating the
cam so that portion 99 depresses spring finger 84
to close switch 15. This energizes the solenoid
conditioning the actuator for Bucky movement
to the right. Similarly as the diaphragm ap-
proaches its extreme right hand position, lug 87
engages finger 8§, rotating the cam so that flat
portion 92 engages switch finger 86, allowing the
switch finger to spring toward the cam thereby
opening the switch and deenergizing the solenoid.
This conditions the diaphragm for movement to
the left under the influence of spring 14.

As the diaphragm starts to move to the left
after deenergization of the solenoid, a vacuum is
created in space 82 behind the piston, foreing disc
66 of valve IT over aperture 10 and thereby pre-
venting air from entering the cylinder through
that valve. Low speed valve 18 thus controls the
flow of air into the cylinder, and, since this valve
presents a high resistance to air flow, a pressure
unbalance is created on the piston head, retard-
ing diaphragm movement to the left. This slower
rate of movement is indicated diagrammatically
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in Figure 10 by the portion of the curve marked
93.

Having described our invention we claim.:

1. An actuator for a diaphragm for screening
secondary X-ray radiations from & photographic
film, said actuator comprising, a motor mecha-
nism for providing an actuating force in one di-
rection, a cylinder having a piston in connection
with the motor mechanism to provide a counter-
active force, the said cylinder and piston mech-
anism having a fluid outlet, and a governor for
controlling the rate of passage of fluid through
said outlet comprising a porous cellular dia-
phragm disposed within said outlet and being
adapted for fiuid flow therethrough, the fluid
within said cylinder acting upon said piston to
provide ‘a force counteractive to said actuating
force.

2. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising, an electric sole-
noid having a movable plunger, a cylinder and
piston damping mechanism in connection with
said plunger for providing a force counteractive
to the thrust of said plunger, and a fluid circuit
in communication with said damping mechanism
having a governor member in the form of a porous
diaphragm disposed within said fluid circuit and
adapted for fluid flow therethrough, said dia-
phragm being effective to control the extent of
counteractive forece provided by said damping
mechanism.

3. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising, motor mechanism
for exerting a force in one direction, fluid damp-
ing means in connection with said motor mech-
anism for exerting a counteractive force in an
opposite direction in consequence of motor actua-
tion said damping means includes a fluid circuit,
and a governor member for controlling the degree
of counteractive force exerted by said fluid damp-
ing means, said governor member including a
porous cellular member in said fuid circuit of the
damping means for impeding the flow of fluid
in said damping means.

4, An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising, a cylinder having
a piston therein and a valved inlet, a power actu-
ator for moving said piston, said cylinder having
an air outlet passageway through which air can
escape in consequence of piston movement, and
a sponge rubber cellular member, permeable by
air, said sponge rubber cellular member being
disposed within said air outlet passageway, to
control the rate of air escape from said cylinder.

5. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising, a motor mech-
anism for providing an actuating force in one
direction, a eylinder having a piston in connec-
tion with the motor mechanism to provide a
counteractive force, the said cylinder and piston
mechanism having a fluid passage and a governor
for controiling the rate of flow of fluid through
said passage comprising a porous cellular dia-
phragm residing within said passageway, the said
porous cellular member being compressible, and
means for compressing the said member to adjust
its permeability with respect to flow of air there-
through.

6. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic

film, said actuator comprising, a cylinder having
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a piston therein and a valved outlet, a power
actuator for moving said piston, said cylinder
having an air inlet passageway through which
air can enter in consequence of piston movement,
and a sponge rubber cellular member, permeable
by air in communication with said inlet passage-
way to control the rate of air admission to said
cylinder.

7. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising a motor mecha-
nism for providing an actuating force in one
direction, spring means for alternately providing
an actuating force in the opposite direction when
said motor mechanism is rendered inoperative,
means for rendering said motor mechanism alter-
nately operative and inoperative, a cylinder hav-
ing a piston in connection with the motor mech-
anism to provide a counteractive force opposing
whichever of said actuating forces is causing dia-
phragm movement, the said cylinder and piston
mechanism having two fluid valves including
passageways communicating with said cylinder,
at least one of said valves having a porous cellu-
lar diaphragm residing within said passageway.

8. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising a motor mecha-
nism for providing an actuating force in one
direction, spring means for alternately providing
an actuating force in the opposite direction when
said motor mechanism is rendered inoperative,
means for rendering said motor mechanism oper-
ative and inoperative, a cylinder having a piston
in connection with the motor mechanism to pro-
vide a counteractive force opposing whichever of
said actuating forces is effective to cause dia-
phragm movement, the said cylinder and piston
mechanism having two fluid valves including pas-
sageways in communication with said cylinder,
at least one of said valves having a flow con-
trolling porous cellular diaphragm disposed with-
in its passageway, and means for adjustably com-
pressing said porous cellular diaphragm for vary-
ing its resistance to fluid flow whereby the magni-
tude of said counteractive force can be regulated.

9. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising a motor mecha-
nism for providing an actuating force in one
direction, means for providing an actuating force
in the opposite direction when said motor mech-
anism is rendered inoperative, means for render-
ing said motor mechanism operative and in-
operative, a cylinder having a piston reciprocably
mounted therein, said piston being in mechani-
cal interconnection with said diaphragm and
being effective to apply a counteractive force
thereto in oppesition to whichever of said actu-
ating forces is effective to cause diaphragm
movement, said cylinder and piston mechanism
having a first and a second fluid valve therein,
each of said valves including a passageway com-
municating with said cylinder, said first valve
being open at all times to permit fluid flow there-
through, said second valve being open to permit
fluid flow therethrough when the piston is mov-
ing in one direction but being closed to- fluid
flow when the piston is moving in the opposite
direction, said first valve including a porous
cellular diaphragm residing in fluid connection
with said passageway and presenting a higher
resistance to fluid flow than said first valve.

10. An actuator for a diaphragm for screen-
ing secondary X-ray radiations from a photo-
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graphic film, . said actuator comprising a motor
mechanism for providing an actuating force in
one direction, a cylinder having-a piston re-
ciprocably mounted therein, said piston being in
mechanical interconnection with said diaphragm
and being effective to transmit thereto a coun-
teractive force, said cylinder and piston mech-
anism having a valve therein, said valve includ-
ing a fluid passageway 'in communication with
said cylinder, and a porous cellular diaphragm
residing within said passageway, the resistance
to fluid flow of said cellular member resulting in
a- pressure unbalance on: opposite sides of said
piston to provide said counteractive force.

11. An actuator for a diaphragm for screening
secondary X-ray radiations from a photographic
film, said actuator comprising a motor mecha-
nism' for providing an-actuating force in- one
direction, a cylinder having a piston reciprocably
mounted therein, said piston being in mechaniecal
interconnection with: said diaphragm and being
effective to transmit thereto a :counteractive
force, said cylinder and piston mechanism hav-
ing a valve therein, said valve including a fluid
passageway in communication with said cylinder,
and a porous cellular diaphragm residing within
said  passageway having a resistance to fluid
flow which is sufficient to provide a pressure un-
balance on -opposite sides of said piston and

means- for -adjustably compressing said ‘porous 3

member to alter its resistance to air flow, there-
by changing the magnitude of the counteractive
force.

12.:An actuator for a diaphragm for- screen-
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ing X-ray radiations: from-a- photographic: ilm
said actuator comprising a motor mechanism for
providing:an: actuating force in one direction, a
cylinder ‘having a: piston: reciproeably :mounted
therein, said piston: being in-mechanical inter-
connection -with .said . diaphragm -and : being
adapted to transmit a counteractive force there-
to,.said cylinder and piston mechanism-having a
fluid valve, :sald . valve  being  provided  with: a
fluid . .passageway communicating -with' the.in-
terior .of -said cylinder,. a :porous eellular. dia-
phragm disposed within :said ~passageway . snd
presenting. & resistance to.the flow.of fluid there-
through,. a stationary apertured:member: abus-
ting. one surface of said ‘diaphragm,.a movable
apertured . member - abutting - the  opposite - sur-
face of . said ‘diaphragm,:and mesans for -adjust-
ably positioning said movable apertured mem-
ber for compressing -said porous. céllular. dia-
phragm..to vary: the resistance offered by said
diaphragm .to +fluid flow . through : said Ppasg-
sageway.
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