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2,147,601 

BUCKY GRD ACTUATING DEVICE 

Edwin S. Flarsheim, Cincinnati, Ohio, assignor to 
The Liebel-Flarsheim. Company, Cincinnati, 
Ohio, a corporation of Ohio 

Application November 30, 1936, Serial No. 113,357 
1. Claims. 

ihis invention relates to X-ray apparatus, and 
particularly to mechanism for regulating the 
Speed of travel of bucky grids which are conven 
tionally interposed between the subject matter 
being X-rayed and the sensitized plate to screen 
Out Secondary radiation. The grid is moved above 
and acroSS the sensitized plate while the picture 
is being taken, and the opaque strips, usually lead 
Strips, accomplish the specified screening func 
tion. 

It is desirable that a predetermined motion 
be imparted to the bucky grid in its travel across 
the Sensitized plate. One type of bucky grid 
actuating device, in which mechanism is em 
ployed for determining and controlling the speed 
of travel of the bucky grid, is found in Patent 
Number 1,945,499, issued to me January 30, 1934. 
This invention finds ready application to the 

apparatus of the patent mentioned above. Its 
Concern is With the question of speed and the 
problems resulting from it in the split second op 
eration and control of a high speed bucky grid. 
With the advent of higher speed X-ray appara 

tus, wherein the picture is taken at an increas 
ingly greater Speed, it follows that the grid must 
be operable at a speed commensurate therewith. 
AbSolute and sensitive control is necessary to 
achieve perfect timing. Moreover, due to the fact 
that the grid moves across a relatively short space 
at high speed and must be stopped within this 
Space, the problem of concussion and jar occur 
ring at the stops is presented. This heavy jar 
SetS up vibration having a damaging effect on 
the picture, and in addition displaces and dam 
ages the mechanism. 

It is therefore the object of this invention to 
provide a bucky grid operating apparatus for 
high speed usage which is accurately controlled 
and timed for Split Second operation, which does 
not permit slamming of the grid into the stops, 
but prevents Shock or concussion by a cushioning 
action at the end of giid movement, which is 
effective despite the extreme velocity of the grid 
and which apparatus, therefore, solves all the 
problems of high speed bucky grid operation. 

. Other objects and further advantages will be 
more fully apparent from a description of the 
accornpanying drawings, in Which: 

Figure 1 is a fragmentary top plan view of 
the bucky grid assembly showing the improved 
nechanism. 
Figure 2 is an enlarged sectional view taken on 

line 2-2, Figure 1. 
Figure 3 is a fragmentary enlarged sectional 

View showing the parts Spread out and illustrat 

(C. 250-63) 
ing the control means for the operating mecha 
nisms of the bucky grid. 

Figure 3A is an enlarged sectional view of the 
piston shown in Figure 3. 

Figure 4 is a fragmentary partly sectional view 
of a portion of the bucky grid shown in Figure 1, 
but showing the grid in the last phase of its 
movement during the taking of a picture. 

Figure 5 is a fragmentary sectional view taken 
similarly to Figure 3 illustrating the control 
means in detail in its position when the bucky 
grid is slightly beyond the position shown in 
Figure 4, movement having just terminated. 

Figure 6 is a sectional view taken on line 6-6, 
Figure 5, detailing the control valve incorporated . 
in the oil circuit controlling the movement of 
the bucky grid. 

Figure 7 is a sectional view taken on line 7-7, 
Figure 5, illustrating the time setting means for 
positioning the Valve for determining the speed 
at Which the bucky grid travels across the sensi 
tized plate. 

Figure 8 is a fragmentary view, taken similarly 
to Figure 1, but showing a modified form of the 
invention. 

Figure 9 is an enlarged fragmentary view of 
a portion of Figure 8, showing the control or 
decelerating means operated for slowing down 
the bucky grid in the final phase of its movement. 

Figure 10 is a sectional view taken on line e 
0, Figure 9, detailing the auxiliary or decelerat 

ing Valve. 
Figure 11 is a sectional view taken on line - 

l, Figure 8, showing the decelerating valve in 
opened position. 

Figure 12 is a sectional view taken similarly 
to Figure 11, but showing the valve in position for 
decelerating bucky grid movement. 
The bucky grid fo is not shown relative to the 

X-ray lamp, and its detailed arrangement rela 
tive to the sensitized plate and table are not 
fully illustrated, since this mechanism is well 
understood in the art and is conventional. For 
the purposes of this invention, the bucky grid O 
is shown slidably mounted in a frame if, for 
movement above and across the sensitized plate 
2, lying therebeneath. 
Referring specifically to the drawings, the 

bucky grid to includes lugs. 3, two one each side 
thereof. These lugs on one side are slidably 
mounted on respective rods 4 carried by brackets 
5 of the frame . On the other side, the lugs 

are slidably mounted on the side Wall of the frame. 
As illustrated in Figure 1, the bucky grid 
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2 
is manually set on its mounting for subsequent 
Operation or automatically controlled return, by 
means of a lever 6 fulcrumed on the frame as 
at 7, and having one end engaging a lug 3 of 
the bucky grid. A pull rod 8, guided through 
the frame f l has one end attached to the end 
of the lever opposite the bucky grid engaging 
end, and its outer end provided with a knob 9. 
A spring 20, disposed under tension between the 
lever and the ficane toward the actuating end of 
the lever, returns the setting means (lever 6, 
rod f8, and knob 9) to its normal or original po 
Sition automatically after the bucky grid actu 
ating mechanism has been cocked. 
A coil Spring 2 is disposed under tension be 

tween the frame and an extension 22 of the 
lug 13, thus exerting a constant return force on 
the bucky grid. The bucky grid is held against 
the action of the return spring by means of a 
latch or hook element 23, which drops into the 
position over a co-operating hook element 24 of 
the frame. The latch is tripped by means of a 
rigger element 25, pivoted on the frame and 
SWung into engagement With the latch by means 
of a pull rod 26, extending to the forward end of 
the bucky grid frame. The pull rod, or wire, pro 
vides an Operating ring 27, and is spring returned 
to its normal or initial position by means of a 
coil spiring 28 under tension and connected be 
tWeen a cross melnber of the frame and the pull 
rod. 
The frame includes a cross rail a at the 

end containing the control mechanism, the cross 
rail defining the chamber containing this mech 
anism. The brackets 5 which slidably support 
the bucky grid are mounted on this cross rail ?a. 
An arm 29 extends from a bearing bracket 3, 

and is rigidly connected with the outer end of 
a piston rod 30. A cylinder 31, including cylin 
der heads 32 and 33, is attached to the wall a 
of the frame by means of screws 34-34 extend 
ing through the cylinder heads into the wall a 
of the frame. The piston rod 30 extends through 
the cylinder head 32 and has screw threads on its 
outer end upon which is a pair of nuts 35, which 
adjustably Secure the rod to the arm 23 so that 
the position of the piston 36 may be adjusted 
relative to the bucky grid. As stated, a spring 2 
is provided for moving the bucky grid above and 
across the sensitized plate while the picture is 
being taken. This spring 2 is disposed parallel 
With the piston rod and exerts a direct pull action 
on the bucky grid through the arm connection 
22. 
The piston rod, it will be noted, extends 

through one end of the cylinder and is of ex 
tremely Small diameter or Small cross Section. 
This light rod is possible due to the fact that 
the return force, as imparted by the spring 2, 
is a pull force and there is no tendency to buckle 
the rod or destroy its alignment. Moreover, it is 
easy to pack this light rod in the cylinder head 
for there is less area, or leakage surface. For the 
purpose of this packing, a plurality of Washers 
37, preferably of leather, is disposed Snugly about 
the rod within a concentric recess 38, in the cyl 
inder head 32. A nut 39 is Screwed onto a bOSS 
40 and urges a Spring 4 under compression 
against these washers 3 tending to press and 
expand them within the recess 38 and against 
the piston rod. 

For the purpose of the by-passage of the fluid 
used in the cylinder, preferably oil, the cylinder 
heads 32 and 33 are extended laterally (see Fig 
ure 3) and each extension includes a passageway 
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42. A pipe 43 is attached between the lateral ex 
tensions and connects the passageways 42-42. 
Since the passageways 42-42 are in connection 
With the cylinder, this pipe establishes a circui 
tous path or by-passage for the fluid. The cyl 
inder 3, heads 32-33, and pipe 43, aire held in 
assembly, with the cylinder and pipe maintained 
in Socketed position in the heads by means of the 
attachment of the heads to the frame. A filter 
Screen 44 is interposed in the fluid passage be 
tWeen the head 33 and the cylinder 3. 
Two valves are inserted in the fluid passage 

way. One is a fluid dispiacement control valve 
45, and is included in the piston 36, for auto 
matically opening a passage through the piston 
to permit idle flow of oil therethrough when the 
piston is being set or cocked by Setting the bucky 
grid. The other of these Waves is a manually or 
automatically operated bypass control valve 46, 
mounted in the extension of the cylinder head 
32 in the fluid passageway 42. This latter valve 
functions for permitting and controlling the ef 
fective bucky grid movements, governing the paS 
sage of oil as the spring 2 acts to return the 
piston and the bucky grid. 
The valve 45 in the piston 36 is illustrated in 

detail in Figure 3A. In this view it is closed, a S 
suming that the piston is starting its path of 
travel under the influence of the spring 2. The 
valve element 45 is rigidly attached or carried 
on the inner end of the piston rod and consti 
tutes the connection of the piston rod to the pis 
ton. The piston includes a bore having a shoul 
dered internal flange 47 included intermediate 
the bore length. The valve element 45 has a 
head 48 having a serrated or grooved periphery 
for fluid passage. The head 48 of the Valve ele 
ment is slidably mounted in the end of the bore 
opposite to the extent of the piston rod and a 
sleeve portion 49 of the valve element is extended 
loosely through the piston, clearing the bore in 
the internal flange 47. 
A sleeve element or spring retainer 50 is main 

tained on the end of the sleeve at the end oppo 
site its head by means of a nut 5 on the valve 
element. This sleeve element Or Spring retainer 
5 includes a head engaged against a CompreS 
sion spring seated against the internal flange 4 
of the piston. The head of the Spring retainer 
clears the piston bore and longitudinal slots 52 
in the opposite end thereof entering an enlarged 
bore portion 53 of the spring retainer 50 to open 
the fluid passage through the piston when the 
valve is open or unseated. 

Therefore, when setting of the bucky grid oc 
curs, it moves the piston rod, and the piston rod 
is not effective for moving the piston until the 
valve element has been moved within the piston 
and unseated, and the Spring retainer has en 
gaged the piston. Thereafter, the piston may be 
moved to a set position due to the relief of fluid 
therethrough, although the manual control by 
pass valve 46 may be closed at the time. 
The valve 46 is of rotatable type and is ad 

justed by rotation either manually Or automat 
ically in accordance with the invention as here 
after described. The valve includes a valve body 
mounted in the passageway 42 in an enlarged 
chamber thereof. The valve body is tubular and 
is closed at its Outer end, its bore being aligned 
with the portion of the passageway 42 extending 
to the pipe 43. The passageway 42 enters the 
Valve chamber at right angles thereto. A cir 
cumferentially tapered groove 55 is formed in 
the valve body adjacent to the passageway 42 
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and a radial aperture 56 connects the groove to 
the bore of the valve body (see Figure6). The 
valve stem is sealed in the cylinder head at the 
point where it extends to the exterior by means 
of a packing identical to that used for the piston 
rod. - - 

Therefore, rotation of the valve body will cause 
registration of the groove 55 With the passage 
Way 42 and permit passage of fluid through the 
bypass by Way of the aperture 56. When this 
valve is opened, as during the time after the 
bucky grid has been set and during the picture 
taking, a slow feed of the piston is permitted and 
movement of the grid, as caused by the action of 
the spring and as permitted by the by-passage of. 
fluid through the valve 46, Will occur. 
In order to permit displacement of oil such as 

Occurs because of temperature change and be 
cause of the entrance of the piston rod into the 
cylinder, a metal bellows 58 is provided. This 
bellows is attached to the cylinder head 33 and 
communicates with the passageway 42 and, 
therefore, the fluid system by means of a nipple 
59. 
For the bellows, a plurality of annular folds 60 

is formed of sheet metal and a head 6 is pro 
Wided at each end. A bracket 62 supports the 
Outer end of the bellows by means of the slid 
able engagement of a stud 63 extended axially 
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from the head through the bracket. Expansion 
and contraction of the bellows is permitted by 
the slidable support. 

Therefore, the fluid system is flexible despite 
its Sealed conditions and the problems arising 
from the use of a piston rod extending only from 
one end of the cylinder, and the expansion and 
contraction of the oil as occasioned by the tem 
perature change are taken care of. 
The following apparatus is provided for man 

ual and automatic setting of the valve 46. The 
valve stem 64 extends substantially to the end 
Wall of the frame. . . . The rod is sectional and 
is provided With a universal joint to allow a cer 
tain amount of flexibility in order to prevent 
binding at the valve and to permit expansion 
and contraction. For this purpose the adjacent 
ends of the Section carry coupling elements 
65-65 (see Figures 2 and 3) secured to the re 
Spective Sections by means of Screws 66. A 
spring plate disc 67 is interposed between the 
coupling element 65-65 and has its margin se 
cured to these coupling elements. Each element 
is Secured to the disc at diametrically opposite 
pointS by means of rivets 68, the connections to 
the respective coupling elements, therefore, be 
ing at right angles to each other. The elements 
are receSSed SO as to provide clearance for flexing 
movement of the disc in either direction. 
The valve stem, 64 is manually rotatable by 

means of a knob 69, having a stem 70 rotatably 
mounted in a bearing element 7 fixed in a face 
plate 72, which plate in turn is attached to the 
end wall of the frame ff. The stem of the knob 
has a gear 3 fixed thereto, in mesh with a gear 
4 axially attached to the valve stem 64 through 

a sleeve 75. A coil spring 76 (Figure 5) under 
compression is disposed within a recess T of the 
bearing member if and engages the knob 69 
for frictionally holding the gear in any set posi 
tion by Virtue of contact with the bearing mem 
ber 7. 
The valve stem 64 is supported at its actuated 

end by means of a bracket 78 attached to the 
side Wall d. Of the frame. The Sleeve 5 car 
ries a graduated dial element 79, the gradua 

3 
tions of which are visible through a sight open 
ing 80 in the face plate 72 and are movable in 
relation to a pointer 8, formed in the margin of 
the sight opening. The graduations indicate 
periods of exposure Or, in other words, the 
elapsed time of the bucky grid travel. 
The sleeve element 75 and, therefore, the 

sleeve Stem which is axially disposed within it, 
are additionally supported and held in axial 
alignment by means of a centering element 82, 
disposed Within the bore of the sleeve and fixed 
to the face plate by means of a screw 83. The 
nanual adjustment movements of the knob 69 
are conveyed to the valve stem from the sleeve 
5 to a collar 84 which is fixed to the valve 

Stenn. 
Because of the automatic movement of the 

Valve. Sten imparted through the cushioning 
means hereinafter described, it is essential that 
there be clearance between the sleeve 75 and the 
collar 68. For this reason, a tooth extension 
35 of the sleeve 5 is adapted to engage with a 
tooth extension 86 of the collar 84. The rotative 
clearance between these teeth 85, 86, is sufficient 
to permit the automatic bucky actuated closing 
of the Valve and the cushioning action without 
altering the Setting of the manually operable 
knob 69. 
The valve 46 is automatically moved to a closed. 

position for bringing the bucky grid to a cush 
ioned or evenly decelerated stop by means of a 
calm 8 carried by the bucky grid, being attached 
to an arm 3 thereof. This cam provides a curved 
Surface adapted to engage a pin 88 of a collar 89 
Secured to the Valve stem. A coil spring 90 is 
fixed to the valve Sten having one terminal at 
tached to the nearest coupling element, and the 
other terminal attached to the frame through 
the bracket 8 at its other end. This spring 90 
is disposed about the valve stem and is a winding 
Spring holding the valve in its manually set posi 
tions and returning it to those positions When 
the can element 8 is moved away from its co 
operating cam, namely the collar 89 and pin 88 
on the Walve stem. 
ASSunning that the guide and the control mech 

anism have been set or cocked as shown in Figure 
1, that is, drawn into starting position through 
manual operation of the knob. 9, the operation 
is as follows: The operator determines the timing 
of the picture and sets dial 79 to the appropriate 
position with respect to the pointer 8 . Although 
the Winding Spring places a constant force on the 
Valve Stem, the dial will remain in set position 
due to the frictional engagement of gear T3 With 
the bearing element . The bucky grid is then 
tripped by Way of the trigger control through 
the ring 2. The bucky grid then moves across 
at a Speed determined by the position of the valve 
and the rate at which the oil can flow through 
the bypass. As it reaches the end of its travel, 
the can element on the valve stem, namely, 
collar 89 and pin 88, will be engaged by the cam 
8, whereupon the valve stem will be rotated in 
Valve closing direction. The closing of the valve 
is relatively gradual due to the flat curvature of 
the cam, and stopping will occur before, or at the 
precise moment at which, the buffers 9 engage 
the end wall of the frame, thereby, preventing 
shock or vibration resulting from impact. When 
the bucky grid is noved back in a resetting oper 
ation, the rotative clearance between the collar 
84 and the sleeves 75 permits valve return to set 
position as determined by the position of the 
knob 67, this return being entirely independent 
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4 
of the manual valve setting means, When the 
bucky grid is again cocked, the movable cam 
element on the valve stem will return to its nor 
mal position under the action of the coil Spring 
98, and the parts 75 and 84 will be in rotative 
contact for timing change through the knob 67 
if desired. 

in the form of the invention shown in Figures 
8 to 12, auxiliary valve 100 is provided. The 
bucky grid speed control valve is not automati 
cally moved as in the preceding form. The con 
trol valve in this form is the Same as the valve 
found in Pateni, No. 1,945,499, with the exception 
of the manually actuating mechanism thereof 
described in the preceding form. In other words, 
in the Second form of the invention (Figures 8 
to 12 inclusive) the manually set valve is not 
automatically moved during the bucky grid 
stroke. The bucky grid speed control valve 46 
and the setting means therefor are the same as 
in the preceding form except that the automatic 
bucky grid actuated means is omitted. 
The auxiliary valve OO is in the form of a 

segmental plate lying against the inner side of the 
cylinder head 33 and mounted on a rod Of, offset 
from the axis of the cylinder. The valve plate 
includes a circular notch 02 in its edge, register 
ing with the port 03 connecting the cylinder to 
the bypass 43 through the passage 42. The valve 
rod has its outer end rotatively mounted 
in a bearing plate 04 extending from one of the 
brackets 5 fixed to the frame fa. The rod is 
suitably packed at its entry into the cylinder 
head 33 in the same manner in Which the valve 
rod or the main control rod is packed. 
The rod 9 carries two cam elements 05 and 
06 respectively, consisting in each case of sleeves, 

adjustably fixed on the rod by means of Screws 
f07 and radially extended pins fo8. A cam 09 
is fixed to the side of the bucky grid by means 
of a bracket 0. The cam 09 consists of a 
plate including cam surfaces and f2 re 
spectively. The cam surfaces, of course, are an 
gularly related to the path of movement of the 
bucky grid or the axis of the rod 0, and are 
adapted to engage the cam elements f S and O6 
respectively. Cam surfaces and 2 are vir 
tually parallel. The surface engages the pin 
of can element 05 for rotating the valve foo 
to partially closed position in the final phase of 
bucky grid movement for the decelerating action 
previously described. The closing movement of 
the valve 00 is limited to the partially closed 
position as shown in Figure 12 by contact with 
the wall of cylinder 3 as shown at 3. The open 
position of the valve is determined in the same 
manner as shown in Figure 11, the contact point 
being indicated at f4. The rearward surface 2 
engages the cam element 06 (which has been 
moved into the path of this Surface) upon the 
return or setting movement of the bucky grid. 
This latter action returns the Valve to normal, 
fully opened position, as shown in Figure 11. 

Having described my invention, I claim: 
1. A mechanism for controlling the Speed of 

motion of a bucky grid and decelerating the same, 
comprising, a cylinder, a piston in Said cylinder 
connected to said bucky grid, a valve in said pis 
ton opened by return movement of the bucky grid, 
said cylinder including a by-passage connecting 
the ends thereof, said cylinder and by-passage 
Substantially completely filled with liquid, a valve 
in the liquid circuit formed by said cylinder and 
said by-passage, cooperating elements on the 
bucky grid and in connection with the valve 
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operative in the final phase of bucky grid move 
ment for gradually closing the valve and gradu 
ally decelerating the bucky grid. 

2. A mechanism for controlling the Speed of 
motion of a bucky grid and for decelerating the 
same, comprising, a cylinder, a piston in Said 
cylinder connected to said bucky grid, said cylin 
der including a by-passage connecting the ends 
thereof, said cylinder and by-passage being sub 
stantially completely filled with liquid, a control 
valve in said bypassage, means for Setting said 
control valve for a timed movement of said bucky 
grid, and a bucky grid actuated decelerating valve 
in the liquid circuit of said cylinder and by-paS 
Sage. 

3. A mechanism for controlling the Speed of 
motion of a bucky grid and decelerating the Sane, 
comprising, a cylinder, a piston in said cylinder 
connected to said bucky grid, Said cylinder in 
cluding a by-passage connecting the ends there 
of, said cylinder and by-passage substantially 
completely filled with liquid, a valve in Said by 
passage, a knob for manually adjusting the valve, 
cooperating elements on the bucky grid and in 
connection with the Valve operative in the final : 
phase of bucky grid movement for gradually clos 
ing the valve and gradually decelerating the 
bucky grid. 

4. A mechanism for controlling the Speed of 
motion of a bucky grid, comprising, a cylinder, a 

grid, a valve in Said piston opened by return 
movement of the bucky grid, a by-passage con 
necting the ends of said cylinder, said cylinder 
and by-passage substantially completely filled 
With liquid, a decelerating valve in said by-pas 
Sage, a cam element. On the bucky grid actuating 
the valve toward the conclusion of the bucky grid 
motion for automatically gradually closing the 
valve as the bucky grid reaches the end of its 
prescribed movement, and setting means for 
regulating the flow of liquid through the by-pas 
Sage. 

5. A mechanism for controlling the speed of 
motion of a bucky grid and for decelerating the 
same, comprising, a cylinder, a piston in said 
cylinder connected to said bucky grid, said cylin 
der including a by-passage connecting the ends 
thereof, said cylinder and by-passage being sub 
stantially completely filled with liquid, a valve in 
said by-passage, a manually operated valve con 
trol knob connected to said Valve including gradu 
ations for showing the degree of by-passage per 
mitted by said valve as determined by its position, 
stops for said bucky grid and an element on the 
bucky grid actuating said valve for gradually 
closing the same toward the end of bucky grid 
movement whereby the bucky grid is substantially 
stopped when it engages the Stops. 

6. A mechanism for controlling the Speed of 
notion of and decelerating a bucky grid compris 
ing, a liquid filled cylinder, a piston in Said cylin 
der connected to said bucky grid, valve means for 
controlling the displacement of the liquid from 
one end of the cylinder to the other, a control 
knob, connected to Said Valve means, and means 
on said bucky grid engageable with the valve 
means in the final phase of bucky grid movement 
for operating the valve and therefore gradually 
decelerating the bucky grid. 

7. Apparatus for controlling the speed of mo 
tion of a bucky grid, comprising, a cylinder, a pis 
ton in the cylinder connected to the bucky grid, a 
conduit connecting the ends of the cylinder for 
permitting movement of liquid completely filling 
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the cylinder and conduit, from one end of the 
cylinder to the other, a valve in said conduit 
including a valve stem, a manually operated knob 
connected to the valve, a friction device associated 
With the knob for holding the knob against acci 
dental displacement, a Winding Spring exerting 
a rotative pressure on the valve insufficient to 
displace the knob, a valve rotating device be 
tween the bucky grid and the valve for closing the 
valve during the last phase of movement of the 
bucky grid, and coupling elements between the 
knob and the valve stem permitting independent 
movement of the valve when actuated by said 
device, whereupon the Winding spring returns the 
valve to the knob determined position when the 
bucky grid is reset. 

8. A mechanism for controlling the Speed of 
motion of a bucky grid, comprising, a cylinder, 
a piston in said cylinder connected to said bucky 
grid, a valve in Said piston opened by return 
movement of the bucky grid, a by-passage con 
necting the ends of said cylinder, said cylinder 
and by-passage substantially completely filled 
with liquid, a valve in said by-passage, a manual 
adjustment device connected to the valve for 
varying its position, and a cam element on the 
bucky grid actuating the valve toward the con 
clusion of the bucky grid motion for automati 
cally gradually closing the valve as the bucky 
grid reaches the end of its prescribed movement. 

9. A mechanism for controlling the speed of 
motion of and decelerating a bucky grid compris 
ing, a liquid filled cylinder, a piston in said cylin 
der connected to Said bucky grid, by-passage 
means connecting the respective ends of the cyl 
inder, valve means for controlling the displace 
ment of the liquid from one end of the cylinder 
to the other, and means on said bucky grid en 
gageable with the valve means in the final phase 
of bucky grid movement for operating the valve 
and therefore gradually decelerating the bucky 
grid. 

10. Apparatus for controlling the speed of mo 

5 
tion of a bucky grid, comprising, a cylinder, a 
piston in the cylinder connected to the bucky 
grid, a conduit connecting the ends of the cylin 
der for permitting movement of liquid completely 
filling the cylinder and conduit, from one end 
of the cylinder to the other, a valve in said con 
duit including a valve stem, a manually operated 
knob connected to the valve stem including a 
graduated dial for indicating the speed of bucky 
grid travel as permitted by the Valve, a friction 
device associated with the knob for holding the 
knob against accidental displacement, a Winding 
spring exerting a rotative pressure on the valve 
insufficient to displace the knob, a can element 
on the valve stem, a cam element on the bucky 
grid adapted to engage the can element of the 
Valve stem for gradually closing the Valve during 
the last phase of movement of the bucky grid, 
and coupling elements between the knob and the 
Valve sten permitting independent movement 
of the valve when actuated by the cam, where 
upon the Winding spring returns the valve to the 
knob controlled position. When the cams are disen 
gaged. 

11. A mechanism for controlling the speed of 
motion of a bucky grid and for decelerating the 
same, comprising, a cylinder, a piston in said 
cylinder connected to said bucky grid, said cylin 
der including a by-passage Connecting the ends 
thereof, said cylinder and by-passage being sub 
stantially completely filled With liquid, a valve 
in said by-passage, a manually operated valve 
control knob connected to said valve including 
graduations for showing the degree of by-pas 
sage permitted by said valve as determined by 
its position, stops for said bucky grid, a decelerat 
ing valve in the liquid circuit formed by said 
cylinder and by-passage and an element on the 
bucky grid actuating said decelerating valve for 
gradually closing the same at the end of bucky 
grid movement whereby the bucky grid is Sub 
stantially stopped when it engages the stops. 

EDWIN. S. FLARSHEIM. 
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