
Jan. 2, 1934. C. J. LARSEN 1,941,989 
SPEED CONTROL DEVICE FOR MOVABLE GRIDS 

Filed Oct. l6, l93l 

T-P-le-in". 
t --ó- | Fe. --- - 
'99 - - - - - as s s ------- i 

a es & e st F: == 7 : : 
e-A Az-Z, 

=se= i | ll as 
is E. =E=le (7 |al 7 - A 

3. au-lyas-ul-u II. e : 

A latt is "2/34 AH / III | 36 
: : . ; W. t 

A. all iyéA 2 KW at 25"9" (2) 3. 7'all! 27 
3. ?e), a 29 

25 
44 || || III 

--/ 36 70 23:38 23 27 76 

it s II, 
2.72 is: 

2.52 NVENTOR 
CAAA. V. o B'),..,as / 3. ATTCRNK) 

  

  

  



5 

23. 

3. 5 

45 

5 5 

Patented Jan. 2, 1934 

UNITED STATES 

1,941,989 

PATENT OFFICE 
i941,939 

SPEED CONTRO, REWCE FOR WOWABLE 
GR2S 

Carl J. Larsein, East Orange, N. J., assignor to 
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Miy invention relates to timing devices for 
movable grids of the so-called “Bucky' type uti 
lized in radiography for suppressing the passage 
of Secondary X-rays which tend to fog a sensi 
tized film during exposure of an object to X 
rayS. 
Such devices are eraployed by the Roentgen 

ologist in the field of exposure between the sen 
Sitized film and the object to be radiographed. 
The primary X-rays in passing through the body 
of a patient cause slant or secondary rays to 
emanate in various angular directions from the 
bones and tissues of the patient, which if not 
in some manner suppressed will also strike the 

5 film resulting in a blurred picture. By providing 
a Secondary grid composed of alternate strips 
of material pervious and impervious to X-rays 
Which moves across the field of exposure between 
the object and film, these secondary rays are 
prevented from striking the film. 

This grid must necessarily be started in motion 
before energization of the X-ray tube and must 
not cease its movement until deemergization 
thereof in order to completely prevent the sec 
Cndary X-rays from striking the film. As the 
time period of energization of the X-ray tube 
Varies according to the particula' portion of the 
anatomy of the patient to be radiographed some 
provision must be made for varying the speed 
of inoVement of the grid in the field of exposure. 

It is accordingly an object of my invention to 
provide a novel mechanism for varying the speed 
of movement of the grid as desired. 
Another object of my invention is the provi 

5. Sion of a timing mechanism, operably connected 
to a grid, employing a plurality of yieldable 
charabers containing a fluid and in which the 
rate of flow of the fluid from one of these yieldable 
cihanbei's to the other may be adjusted to vary 
the Speed of overient of the grid. 
Another object of my invention is the provi 

sion of a timing mechanism, operably connected 
to a grid, in which a plurality of yieldable cham 
bers containing a fuid are employed and one of 
these chanibers is compressed and the other 
expanded With the fluid flowing from one cham 
ber to the other when the grid is moved in either 
direction of its movement and the rate of flow 

G. of this fiuid may be regulated to vary the speed 
of movement of the grid in one direction. 
A further object of my invention is the pro 

Vision of a timing mechanism, operably con 
nected to a grid, that is economical to manufac 

5 sture and highly efficient in its operation and in 
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which the speed of movement of the grid may be 
Varied With minute exactitude. 

Still further objects of my invention will be 
coine apparent to those skilled in the art by ref 
erence to the accompanying drawing wherein: 

Figure l is a plan view partly in section of my 
timing mechanism showing the grid in one ex 
treality of its reciprocatory movement; - 

Figure 2 is a partial plan view partly in section 
of iny timing mechanism showing the grid in 
the other extremity of reciprocatory movement, 
and 

Figure 3 is a Sectional view taken on the line 
III-III of Fig. 1. 

Referring now to the drawing in detail I have 
ShOWin a Suitable Support 5 Such as a cassette tray 
for holding sensitized fins or a portion of a ra 
diographic table either of Which are well known 
ill the art. Suitable rollers 6 are carried by this 
Support 5 and a "Bucky' grid 7 provided with 
rounded edges 8 is arranged to move back and 
forth upon these rollers. A pair of laterally ex 
tending lugs 9 project from the sides of the grid 
7 and a pair of upstanding pins or lugs 10 are se 
cured to the supporting member 5. A coil 
Spring 12 is secured to each of the respective lugs. 
9 and 10 for the purpose of causing movement of 
the grid 7 When these springs are tensioned as 
ShOWn in Fig. 1. 
An upwardly extending pin 13 is also rigidly 

secured to the support 5 and a hand lever 14 is 
pivotally secured to this latter pin 13. This 
hand lever 14 is connected at one end to the grid 
7 by means of a pivoted link member 15 which 
moves the grid to one extremity of its movement 
and places the coil SpringS 12 under tension when 
the lever is rotated about its pivot 13. An angu 
larly extending shoulder 16 is rigidly secured to 
the hand lever 14 and is provided with a Small 
pin 17. A releasable catch 18 is pivotally se 
cured to a Small upWardly extending pin 19 and 
is positioned to engage the pin 17 carried by the 
shoulder 16 when the grid is moved by the hand 
lever 14 to the position shown in Fig. 1. 
A Small coil Spring 20 maintains the catch 18 

in engagement with the Small pin 17 until disen 
gagement thereof is caused by the operator pull 
ing On a releasing cord or cable 22. Upon dis 
engagement of the catch 18 and the pin 17 the 
grid 7 Will move upon the rollers 6, due to the 
potential energy stored in the respective springs 
12 when the grid was previously moved by the 
hand lever 14, until the hand lever strikes a 
Suitable stop, such as a pin 23. 
In order to regulate the Speed of movement of 
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2 
the grid in response to the action of the Springs 
12 upon release of the catch 18 I provide a tim 
ing mechanism now about to be described, 
A bracket 24 is Secured to the Support 5 and 

a pair of yieldable chambers 25 and 26, Which are 
essentially metallic bellows, are Secured to this 
bracket on each Side thereof. A volunine of a 
suitable non-compressible fluid, such as oil 27, 
is contained. Within these chambers Which are 
separated by a wall portion of the bracket 24. 
The free ends of these yieldable chambers are 
each provided With a suitable Sealing plug 28 
and 29, respectively, and a concentric shaft 30 
passes through the bracket portion 24. Which is 
threaded into the sealing plug 28 of the chann 
ber 25 and telescopically engages the Sealing plug 
29 of the chamber 26. 

Passages 32 are provided in the separating wall 
of the bracket 24 for permitting the fluid 27 to 
pass in one direction only, namely, from the 
chamber 25 to the chamber 26. A check valve 
33 Surrounds the Shaft 30 interiorly of the cham 
ber 26 and is of a sufficient diameter to close 
the respective passages 32 when in contact with 
the wall portion of the bracket 24. A collar 34. 
surrounds the shaft 30 and is rigidly secured 
thereto within the chamber 26 and a spring 35 is 
disposed between this collar and the check valve 
33 for the purpose of closing the passages 32 and 
preventing the flow of fluid in an opposite direc 
tion or from the chamber 26 to the chamber 25. 
A cylinder 36 provided with a suitable sealing 

plug 37 is disposed adjacent the yieldable cham 
bers and forms a portion of the bracket 24 which 
supports these chambers. A rotatable valve 38 
has a longitudinal passage 39 therein which com 
municates with a pair of tapering peripherial 
passages 40 and 42. An adjusting shaft 43 is rig 
idly secured to the rotatable valve 38 and passes 
outwardly through the Sealing plug 37 to a point 
exteriorly of the support 5 where it is provided 
with a control knob 44 for operation by the op 
erator. This shaft 43 is provided with a gear 
45 which engages a similar gear 46 carried by a . 
shaft 47 extending to the opposite side of the Sup 
port for the purpose of adjusting the valve 38 
from either side of this support 5. 
An angular passage 48 is provided in the wall 

portion of the bracket 24 which communicates 
with the yieldable chamber 25 and the tapering 
peripheral passage 40. A similar angular pas 
sage 49 communicates with the chamber 26 and 
the other peripherial groove 42 of the valve 38. 
In this manner the fluid 27 flows from the chamber 26, through angular passage 49, 

peripherial passage 42, longitudinal passage 39 
and thence into the chamber 25 through pe 
ripherial passage 40 and angular passage 48 when 
the check valve 33 closes the passages 32. Dur 
ing operation of the timing device some of the 
fluid will flow through the above mentioned pas 
sages in the valve 38 in a direction opposite to 
that just described from chamber 25 to the other 
chamber 26. This quantity will be slight, how 
ever, due to the majority thereof being permitted 
to flow through the passages 32 by release of the 
check valve 33. 
In order to operably connect the yieldable 

chambers to the grid 7 I provide a shaft 50 en 
gaging the sealing plug 28 through a threaded 
connection and slidably supported by a suitable 
bracket 52. The free end of this shaft 50 is pro 
vided with a fixed collar 53 and a coil spring 54 
is disposed upon the shaft between this collar 53 
and the bracket 52 for the purpose of causing 
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eXpansion of the yieldable chamber 25. A lat 
erally extending pin 55 is rigidly Secured to the 
shaft 50 and is engaged by a bifurcated bracket 
portion 56 carried by the hand lever 14 to cause 
movement of the shaft 50 and expansion of the 
chamber 25 against the tension of the Spring 54. 
The operation of my device is as follows: the 

hand lever 14 is rotated about its pivot 13 in 
the direction indicated by the arrow in Figure 2, 
which moves the grid upon the rollers 6 to the 
position shown in Figure 1, and places the re 
Spective coil Springs 12 under tension. The 
catch 18 will then engage the pin 17 carried by 
the shoulder 16 and maintain the grid in the po 
Sition. Shown in Figure 1 until released by the 
cabie 22. 

iDuring rotation of the hand lever 14 about 
its pivot, the bifurcated bracket portion 56 which 
engages the pin 55 Will cause movement of the 
Shaft 50 to the light, as viewed from Figure 1, 
against the tension of the spring 54. This move 
ment of shaft 50 causes the yieldable chamber 
25 to become compressed and the fluid, 27 to pass 
through the respective passages 32, due to the 
Cpening of the check valve 33, and expand the 
yieldable chaimber 26. 
The grid 7 is now in position to move in the 

field of exposure between a source of X-rays 
which is normally positioned above the grid and 
a sensitized film normally below the grid. The 
operator then pulls on the cable 22 causing dis 
engagement of the catch 18 from the pin 17 al 
lowing the energy stored in the respective springs 
12 to cause movement of the grid before the 
X-ray tube (not shown) is energized. After the 
required period of exposure the tube is then de 
energized and after the expiration of this period 
movement of the grid ceases. - - - - , 
Upon release of the catch 18 the hand lever 

14 will rotate about its pivotal connection 13 in 
a clockwise direction of rotation until it contacts 
the pin 23. This motion is caused by the poten 
tial energy of the respective springs 12 and the 
spring 54 being transmitted to the hand lever 14 
through the link connection 15 and the bifur 
cated portion 56. As the hand lever thus rotates 
the shaft 50 will move to the left as shown in the figures by the expanding of the spring 54 
and the transmission of the energy from the 
springs 12 as just stated. Movement therefore 
of this shaft will cause expansion of the yieldable 
chamber 25 which had been previously com pressed, and compression of the now expanded 
chamber 26. The suction caused by the expan 
sion of the chamber 25 together with the coil 
spring 35 closes the check valve 33 and prevents 
the fluid 27 from flowing between the chambers through the passages 32. 
The fluid will, however, flow from chamber 26 

to chamber 25 through the adjustable valve in 
the manner previously described with the rate of 
flow and consequently the speed of movement 
of the grid 7 dependent upon the setting of the 
adjustable valve. Assuming it is desired to in 
crease the speed of movement of the grid 7, the 
control knob 44 is rotated in a clockwise direc 
tion or the control knob secured to the 
shaft 47 may be rotated in the same direction to 
increase the flow of fluid and the speed of move 
ment of the grid. Rotation of either of these 
control knobs causes rotation of the valve 38 and 
as the respective peripherial passages 40 and 42 
are tapered with the widest portions thereof 
closer to the longitudinal passage 39 as can be 
appreciated from Figure 1, the ingress and egress 
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of the fuid 27 from the respective passages 49 
and 48 respectively will be increased. 
This increase of the rate of flow of the fiulid 

27 between the yieldable chambers 26 and 25 thus 
enables the grid to be moved more rapidly in 
response to the potential energy of the respective 
springs 12 and Spling 54. In a Similar manner 
should it be desired to decrease the Speed of 
novement of the grid the valve 38 is rotated in 
a direction opposite to that just mentioned Which 
registers the restricted portions of the passages 
40 and 42 with the respective paSSages 48 and 
49 to thus permit the fluid 27 to flow less rapidly 
and the speed of noveinent of the grid to de 
CeaSe. - x - 

It can this be readily seen by those skilled in 
the art that I have provided a novel tinning de 
vice for a movable grid employed for SippleSSiiig 
secondary X-rays in which a pair of yieldable 
chambers containing a non-connpressible fluid 
and operably connected to the grid are utilized, 
and in which the rate of flow of the fluid fron 
one chanbei to the other may be regulated to 
thus adjust the speed of moveinent of the grid 
With minute exactitude. 

Although I have shown and described One 
specific embodiment of my invention I do not 
desire to be limited thereto as Various Oiler in Od 
ifications thereof may be made Without departing 
from the Spirit and scope of the appended claims. 
What is claimed is: 

... In an X-ray device, the combination. With a 
nowable grid and aeans to cause movement 
thereof, of mechanism for regulating the Speed of 
movement of said grid comprising a plurality of 
yieldable chambers operably connected to Said 
grid, a fluid contained in Said chanbers, neans 
to provide a passage for the flow of iuid from 
one of said yieldable chanbers into the other 
during movement of said grid, in one direction 
of its travel, and means to provide a passage for 
the flow of fluid frontin One of Said yieidaiole chain 
bers into the other during noverinent of Said grid 
in its other direction of travel. 

2. In an X-ray device, the combination with a 
novable grid and near S to cause movement 
thereof, of mechanism for regulating the Speed 
of movement of Said girid comprising a plurality 
of yieldable chambers operably connected to said 
grid, a non-compressible fluid contained in said 
chambers, means to provide a passage for the 
fiOW of fluid from one of Said yieldable chain 
bers into the other during novernent of Said 
grid in one direction, and adjustable means op 

- erable to regulate the fioW of Said fuid from 
one of Said yieldable chainbei'S to the other during 
movement of Said grid in an Opposite direction. 

3. In an X-ray device, a grid for Suppressing 
the paSSage of a Secondary X-rays inguinted for 
reciprocatory movement, nanually operable 
means for moving said grid in one direction of 
its reciprocatory Iovement, autoignatic means 
for Causing movement Of Said grid in the opposite 
direction of its reciprocatory movement, a pair 
of yieldable chambers provided with a fluid there 
in and operably connected to Said grid for restrict 
ing the movement thereof in response to the oper 
ation of Said automatic aneans, means to provide 
a paSSage for the foW of iLid from One of said 
yieldaile chambers to the other upon actuation 
of Said manually operable means, and means 
a SSOciated With said yieldabie chainbers for reg 
ulating the flow of said illid from one of said 

, chainbers into the other to adjust the speed of 

3 
movement of said grid in response to the opera 
tion of said automatic means. m 

4. In an X-ray device, a grid for Suppressing 
the passage of Secoilidiary X-rays mounted for 
reciprocatory in ovement, manually. . operable 
eans for moving said grid in One direction. Of 

its reciprocatory novelinent, automatic means 
for causing movement of Said grid in the Opposite 
direction of its reciprocatory movement, a pair 
of yieldahle chambers operably connected to Said 
grid provided With a fuid therein and Separated 
by a Wall having a communicating passage to 
allow the rapid flow of iuid from one of Said 
yieldable chanbers to the other When Said grid 
is moved in one direction of its reciprocatory 
noverinent in response to actuation of said man 
ually operable means, a valve for opening and 
ciOSing the connulicating paSSage between said 
yieldable chambers to cause the flow of Said fluid 
from One of said yieldable chambers to the other 
during movement of said grid in one direction 
in response to operation of said manually oper 
able means, and alry adjustable valve intercon 
necting said, yieldable chambers for regulating 
the flow of fluid from one of said yieldable 
chambers to the other to vary the speed of move 
ment of said grid in the opposite direction of its 
reciprocatory movement in response to actuation 
of Said automatic means. 

5. In an X-ray device, a grid for suppressing 
the paSSage of Secondary X-rays mounted for re 
ciprocatory movement, mechanism for moving 
Said grid in One direction of its reciprocatory 
noVement, Separate means for moving said grid 
in the opposite direction of movement, a pair 
of yieldable chainbers provided with a fiuid there 
in, Said mechanism connecting said yieldable 
chainbers to said grid to cause one of said yield 
able chambers to become compressed and the 
Other to become expanded during movement of 
Said grid in one direction of its reciprocatory 
InOverinent upon operation of said mechanism and 
the opposite operation of the respective chainbers 
When Said grid is moved in its other direction 
of movement in response to operation of said 
fileans, means interposed between said chambers 
to allow the rapid flow of said fluid from one 
of Said chambers into the other during move 
ment of Said grid in One direction of movement 
upon Operation of Said mechanism and prohibit 
ing the flow of said fluid during movement of said 
grid in the opposite direction in response to the 
operation of Said first mentioned means and ad 
justable means interconnecting said yieldable 
chambers to adjust, the flow of said fluid between 
Said chambers and regulate the speed of said grid 
in Cine direction of movement in response to 
operation of said first mentioned means. 

6. In an X-ray device, a grid for suppressing 
the paSSage of secondary 2X-rays mounted for re 
ciprocatory movement, means for moving said 
grid in one direction of its reciprocatory move. 
ment, Separate means for noving said grid in 
the opposite direction of movement, a pair of 
yieldable chambers provided with a fluid therein, 
said first mentioned means connecting said yield 
able chainbers to said grid to cause one of Said 
yieldable chambers to become compressed and the 
other to become expanded during movement of 
said grid in one direction of its reciprocatory 
in ovement upon Operation of said first men 
tioned means, and the opposite operation of the 
respective chambers when said grid is moved in 
its other direction of movement in response to 
Operation of Said Second mentioned means, a 
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4. 
check valve interposed between said chambers 
to allow the rapid flow of said fluid from one 
of Said chambers into the other during movement 
of Said grid in one direction of movement upon 
operation of said first mentioned means and pro 
hibiting the flow of said fluid during movement 
of Said grid in the opposite direction in response 
to operation of said second mentioned means, and 
an adjustable valve interconnecting said yieldable 
chambers to adjust the flow of said fluid between 
Said chambers and regulate the speed of said grid 
in One direction of movement in response to the 
Operation of Said Second mentioned means. 

7. In an X-ray device, a grid for suppressing 
the passage of secondary X-rays mounted for 
reciprocatory movement, a hand lever for mov 
ing Said grid in one direction of its reciprocatory 
movement, a releasable catch engageable with 
said hand lever for maintaining said grid in one 
extremity of its movement, tensioning means for 
moving Said grid in the Opposite direction of 
movement upon release of said catch, a pair of 
yieldable chambers containing a fluid therein and 
provided with a shaft interconnecting said cham 

1,941,989 
bers with a portion thereof disposed exteriorly 
of said chambers, tensioning means carried by 
said shaft for compressing one of said yieldable 
chambers and expanding the other, a yoke inter 
connecting Said hand lever and Said shaft for 
storing potential energy in the tensioning means 
carried by Said shaft upon movement of Said 
grid by said hand lever, Said grid upon move 
ment thereof by Said hand level causing the stor 
ing of energy in Said first mentioned tensioning 
means, a valve disposed between said yieldable 
chambers and operable to provide a passage for 
the flow of fluid from one of said yieldable chan 
bers to the other in response to movement of Said 
grid by Said hand lever, and a regulating Valve 
to provide a passage for the flow of said fluid 
and operable to restrict the passage and control 
the flow of Said fluid from the expanded chamber 
to the compressed chamber thereby controlling 
the Speed of Said grid in its Opposite direction 
of movement in response to the action of both 
of Said tensioning means upon release of Said 
catch. 

CART. J. LARSEN. 
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