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The present invention relates‘ to X-ray control ap 
paratu's, in general, and‘ more particularly to timing con 
trol‘ apparatus for controlling the radiation from an X 
ray source. 
The present invention has particular relation to the 

timing of X-ray exposures by means of photoelectric con 
trol apparatus in which an organic ?uorescent member 
is positioned within the path of an X-ray beam after it 
has passed throughv an object to be X-rayed, and a light 
responsive device such as a phototube is provided to 
receive the light energy fromthe ?uorescent member 
and, in turn, is connected to a ‘suitable control circuit for 
controlling the time duration of the radiation from the 
X-ray source. The latter control circuit can be readily 
adjustable ‘for controlling the radiation from the X-ray 
source relative to the density of the object exposed to 
the‘X-rays and is ‘operative, to assure that su?icient ra 
diation will pass through the object to be X-rayed- for 
adequate exposure of the provided ?lm. 
The physical limitations of the restricted space in an 

X-ray table intended for both ?uoroscopy and radiography 
are such that a light energy responsive device such as a 
phototube cannot be reasonably positioned within‘ the 
radiation path ‘from the X-ray source. Also prior art 
devices using particularly cadmium sul?de were un 
desirable. 

Accordingly, it is an object of the present invention 
to provide improved photoelectric timing apparatus for 
use in controlling radiations from an X-ray source for 
controlling particularly the time duration of such radia 
tions. 

it is another object of the present invention to provide 
improved phototiming apparatus for controlling the ra 
diation from an X-ray source, which control apparatus 
can be utilized within a restricted space, and particularly 
the space provided in a ?uoroscopic table or the like. 

It is a different object of the present invention to pro 
vide improved monitoring orphototiming apparatus for 
controlling the radiation from an X-ray source without 
interfering with‘ a ?uoroscopic or radiographic image 
produced by said’ radiation. . 

It is an additional objectof the present invention to 
provide improved phototiming apparatus for controlling 
and monitoring the radiation from an X-ray source rela-. 
tive to only a particular area covered by said radiation 
and with a minimum of interference by undesired radia 
tion‘ relative to other areas covered by said radiation 
other than said particular area. 

it is‘ a further object of the present invention to pro 
vide improved phototiming control apparatus having a 
thickness which allows a ?uorescent member made of 
organic material and of adequate area to be provided 
within the restricted space and’ provided within the path, 
of radiation in a ?uoroscopic table, and which phototim~ 
ing control apparatus is so constructed that substantially 
all of the light emitted from the ?uorescent member is 
concentrated by a light conducting member made of 
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organic material on a remotely positioned light receiving 
device to thereby provide a greater sensitivity to" the radia 
tion within-said restricted space for accurately timing the 
radiation from said X-ray source. 

1It is still another object of the present invention to 
provide improved phototiming apparatus for controlling 
the radiation from an X-ray source, which control ap 
paratus is relatively simple and economical to manufac 
ture and is readily employed with presently existing X 
ray equipment without requiring modi?cation or changes 
of said existing X-ray equipment. 

Still another object is to provide a relatively planar 
phototimer apparatus having an X-ray monitoring por 
tion having a thickness relative to the thickness of a light 
conducting. second portion such that no observable and 
objectionable image is provided by said apparatus. 
These and other objects and advantages of the present 

invention will become still more apparent from a study 
of, the following description taken in conjunction with 
the accompanying drawings,‘ wherein: , i . 

Figure 1 is a diagrammatic View illustrating control 
apparatus in accordance with the present invention posi 
tioned relative to other well-known pieces of equipment 
'utilized for X-ray fluoroscopy and radiography; 

Fig. 2; is a top view of the present control apparatus 
illustrating one modi?cation of the control apparatus; 

Fig. 3 is a top view of the control apparatus in accord 
ance with the present invention illustrating. a further 
modi?cation; and 

Fig. 4 shows a further application of the present con 
trol apparatus. 
The control- apparatus of the present invention is use 

ful in particular for phototiming an X-ray radiograph. 
In Fig. 1 there is shown a source of X-rays 10 posi 

tioned to provide radiation through an object 12 to be 
X~rayedt and a well-known bucky grid 14 to a. ?lm holder 
device 16 on which the desired X-ray image is formed. 
The control apparatus in accordance with the present in 
vention includes a monitoring device 17 positioned within 
the X-ray path and which comprises a light conducting 
member, 18- provided with a recess or hole therein con 
taining a light producing member made of ?uorescent 
material 20, which ?uorescent material 20 is responsive 
to radiation from the X-ray source 10 passing through 
the object 12 and the spot ?lm' device 16. The light con 
ducting member 18 may be covered with an opaque 
lacquer‘ 21 to provide a light-tight enclosure surround 
ing the entire‘ light conductor member 18 other than on‘ 
one side of the light conducting member leading to a 
phototube 22'. In this regard, the opaque lacquer 21 

" may be in the form of a light re?ecting material such 
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that light generated by the ?uorescent member 20 is re-‘ 
?ected and contained within the light conducting mem 
ber and directed toward the phototube 22. _ A 
A second source of X-rays 24 is shown in position 

relative to the light conducting member 18 to illustrate 
the restricted space between the ?uoroscopic screen ‘16 
and the second source of X-rays 24, which restricted 
space‘ is not su?icient ‘for the phototube 22 to be posi 
tioned’ conveniently therein. 

In Fig. 2 there is‘ illustrated a modi?cation of the con 
trol apparatus in accordance with the present invention, 
wherein the light conducting member 18 is provided with 
a recess or hole within which is positioned. the light pro 
ducing ?uorescent member or material 20. One-half 
of the hole provided within the light conducting member 
18 on the side away from the phototube 22 is provided 
with a light re?ecting material ‘25 such that light energy 
from the ?uorescent material 20 travelling in a direction 
away from the phototube 22 strikes the re?ecting mate 
rial 25‘ and is redirected toward the phototube 22. In 
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this vregard, the ?uorescent 
be a transparent ‘?uorescent material which is transparent 
to light rays. 

7 There is. also shown in Fig. 2 a shaping of the light 
conducting member 18' to provide re?ecting surfaces ‘ 26 
at various'angles on one side‘ of the light conducting 
member 18 and similar surfaces 27 ‘on the other side of 
the light conducting member 18 which are angled such 
that light energy from the ?uorescent material 20 is 
re?ected by said surfaces in a direction toward the photo 
tube 22. ‘ a 

‘In Fig. 3 there is shown a still additional modi?ca 
tion of the control apparatus in accordance with the 
present invention wherein the. light conducting member 
18 is provided with a~ recess containing a ?uorescent 
member 20 and the end 28 or edge of the light conducting 
member 18 away from the phototube 22, is shaped in 
accordance with a parabolic curve and is operative to 
direct light energy from the ?uorescent material 20 in a 
direction toward the phototube 22 to thereby concentrate 
the light energy’ on the phototube 22. ’ 

Thusly, it will be noted that the control apparatus in 
accordance with the present invention provides an X-ray 
?uorescent material member 20 in the path of radiation 
from the X-ray source'10 and includes a light conducting 
member 18 for directing the light energy from the ?uo 
rescent ‘material 20 to‘a light energy ‘receiving device 
such as a phototube 22 without interfering with the 
?uorescent or radiographic image produced by' the radi 
ation from the X-ray source. In this regard both of 
these members 18 and 20 may be made of materials 
having substantially the same X-ray absorption properties. 
The light conducting member 18 may comprise a ?at, light 
energy transparent plastic plate having a thickness of 
approximately 5/16 to 1A of an inch and having an area 
exposed to radiation as large as the desired exposed area 
of the ?lm holder device 16.- The plastic material utilized 
should not ?uoresce or react to the radiation from the 
X-ray source. A hole or recess is cut in the plastic plate 
over the particular or predetermined area where it is 
desired to measure or monitor the X-ray radiation. This 
hole may be ?lled with ?uorescent material responsive to 
the radiation from the X-rays to provide light energy, 
with said material being preferably transparent to said 
light energy. The entire light conducting member 18 
with the ?uorescent member 20 contained within the 
recess or hole in the light conducting member 18 may 
then be covered with an opaque lacquer or light re?ecting 

, material such that a light-tight construction is thereby 
provided having only one side opening onto the light 
receiving device 22 such as the phototube, so that the 
only light energy which can actuate the light ‘receiving 
device 22 is that light energy resulting from the X-rays 
passing through the ?uorescent member 20. The light 
energy so. created within the light transparent ?uores 
cent member travels directly through the ?uorescent 
member 20 and through the light conducting member 
18 to the light receiving device 22 for providing an out 

material 20 should preferably’ 
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put control signal as a function of or proportional to ~ 
the Iight'energy provided by the ?uorescent member 20. 
The control signal from the light energy receiving device 
22 may energize a suitable timer control device 23 for 
controlling the time duration and/ or the quantity or the 
-radiation from the X-ray source 10 through the power 
supply 29 operative with the X-ray source 10. 

In this'manner, the ?lm holder device 16 activated 
by the radiation from the X-ray source 10 can be ob 
served and operated as Well known in this art without in 
terference and still be monitored by the ?uorescent mem 
ber 20 contained in the recess or hole provided within the 
light conducting member 18. 

In this regard, stray radiation from the X-ray source 
10 striking other parts of the light conducting member 
18 other than the area’ of the ?uorescent material 20 
will not produce visibledlight, and hence, will not a?ect, 
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the monitoring of the predetermined area desired to be 
monitored and which area is de?ned by the predetermined‘ 
area of the ?uorescent member 20. 
As an example of suitable materials which can be 

utilized in accordance with teachings of the present in 
vention, the light conducting member 18 may be made _ 
of polymethylmethacrylateresin or Plexiglas. The X-ray 
?uorescent member 20 may be made of terphenyl and 
tetraphenyl-butadiene dissolved in polystyrene plastic in 
solid solution.. : - ., t i t. 

In this manner,‘ with the "control apparatus ‘of the 
present invention, a radiation monitoring or detecting _ 
device can be interposed in the beam of radiations from 
the X-ray source and absorb the radiation over a pre 
determined area with additional control means or ap 
paratus being provided to monitor the X-ray radiation 
relative to said predetermined area without placing the 
latter’ said control apparatus in the direct path of. radi 
ations from the X-ray- source relative to the ‘?lm holder 
16; ' It should be here‘ noted that the area‘to be'moni 
tored can be varied by proportionally varying the ex 
posed area of the ?uorescent materialv20 as'may‘be 
desired. ' ' 

In the modi?cation of the control app'aratus‘as shown 
in Fig.2, the re?ecting‘material 25 may comprise white 
lacquer or aluminum foil such that the light energy from 
the ?uorescent member 20 travelling in a direction away 
from the phototube ‘:22 strikes the re?ecting member 
25 and is redirected toward the phototube. 22 to aid in 
actuating the phototube ‘22. " ' ‘ 

In Fig. 4 there is shown the‘?lm holder device '16 posié 
tioned relative to a ?uorescent screen v19, with the ‘moni 
toring device 17 in accordance with the present inven 
tion positioned between the ?lm holder device 16‘j'and‘ 
a bucky grid 14, if the latter-grid 14 is desired. ' 

Although the present invention has been described 
with a certain degree of particularity, it should be under 
stood that the present disclosure has been made only by 
way of example and that numerous changes in the details 
of construction and the combination and arrangement 
of parts may be resorted to without departing from the 
scope and spirit of the present invention. if ' 

' I claim as my invention: ' , " 

1. In apparatus for controlling theradiation ‘from an 
X-ray source as entering vertically into a thin horizon~ 
tally-extending space, a thin plate-like light-transparent 
member disposed in said space and having a horizontal 
area of exposure to X~radiation as large as the desired 
exposure area of an adjacent ?lm holder, a phototube dis 
posed in light communication with an edge of said light: ' 
transparent member to look into said space, and a light-' 
producing member of light-transparent ?uorescent‘ ma-d 
terial'responsive to X-rays disposed in said light7trans 
parent member so that light from said light-producing 
member is projected on said phototube when said light 
producing member is exposed to X-rays, said light-pro 
ducing' member being disposed within the aforesaid hori4 
zontal area of exposure of said light-transparent member 
and having an area smaller than said area of exposure 
and having substantially the same X-ray absorption prop 
erty_within its area of exposure .as that of said‘ light-, 
transparent member so that'said light-producing mem-> 
her will not produce a shadow on a ?lm. . . _ g 

2. In apparatus for controlling the radiation from an 
X-ray source as entering vertically into a thin horizon; 
tally-extending space, a thin plate-like light-transparent‘ 
member disposed in said space and having a horizontal 
area of exposure to X-radiation as large asthe' desired 

' exposure area of an adjacent ?lm holder, a phototube dis 
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posed at an edge of said light-transparent member to look 
horizontally into said space, and a light-producinggmem- . 
ber oflight-transparent ?uorescent material responsive 
to X-rays disposed in said light-transparent member in 
direct view by said phototube, said light-producing inem-‘ 
ber being disposed the aforesaid horizontal '. area 
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of exposure of said light-transparent member and having edge in light communication with the phototube has a 
an area smaller than said area of exposure and having surface which re?ects the light from the light-producing 
substantially the same X~ray absorption property within member inwardly. 
its area of exposure as that of said light-transparent mern- - . - - 
her so that said light-producing member will not produce 5 I References Cited m the ?le of ?us patent 
a shadow on a ?lm UNITED STATES PATENTS 

3. Apparatus according to claim 1 wherein the 2,695,964 Schepker ____________ __ Nov. 30, 1954 
boundary of the light-transparent member other than the 2,765,411 Kerr _________________ __ Oct. 2, 1956 


