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an X-ray machine for examining the foot of 
a patient either encased in or free of shoes; 

Patented Sept. 20, 1927. 1,642,915 

UNITED STATES PATENT office. 
MATTHEW B. ADRIAN, OF MILWAUKEE, wisCONSIN, AssIGNOR. To THE ADRIAN coR 

PORATION, INC., OF MILWAUKEE, WISCONSIN, A CORPORATION OF WISCONSIN. 
METHOD AND APPARATUS FOR x-RAY woRK. 

... Application filed June 16, 1921. Serial No. 477,905. 

This invention relates to a method and ap 
paratus for conducting X-ray examinations, 
and is particularly directed to a method for 
examining the foot of a patient and to a ma 
chine for effecting such examination. 

It is well known that in the radiographic 
examination of the feet of patients that the 
results of such examinations are usually un 
Satisfactory as they merely examine the foot 
in its unloaded or free condition. There has 
been a long felt want for a machine by 
which it is possible to examine the foot of 
a patient not only in the unloaded condition 
or free from the weight of the body, but also 
while the foot is active in sustaining its share 
of the weight of the body. It is also obvious 
that it is imperative, for a properly conducted 
examination, to provide a machine for the 
above outlined purposes by which it is pos 
sible to examine the foot from any. One of a 
great number of angles, that is to say, look through the foot directly downwardly and 
also sidewise through the foot so as to ex 
annine the articulation or association of the bones of the foot while they are sustaining 
the weight of the patient. It is therefore a 
primary object of this invention to provide 

above outlined requirements. . . Objects of this invention are to provide 
an X-ray machine which will fulfill the 

to provide a machine in which the examina 

its part of the weight of the patient; to pro 

40 

tion of the foot is made while such foot is 
5 under the normal stresses imposed thereon, 

that is to say, while the foot is supporting 
vide a machine in which the examination may be continuously conducted while the 
weight is shifted or varied so as to accurately 
ascertain the relative positioning of the bones and joints of the foot under varying or uniform pressure; and to provide such a 
machine so arranged that both the patient and operator may simultaneously examine 
the foot so that defects may be freely dis 
cussed during the examination. . Further objects are to provide an X-ray 
machine for examining the foot of a patient. 
in which provision is made for viewing the 
bones of the foot at several different angles ... whereby it is possible to see through the 

to 
either fluoroscopic inspection or for the pro 

tient, and if desire 
height of the eye pieces to accommodate patients of varying heights; and to provide 
means whereby a sanitary condition of eye. 
cups may be maintained, as for example, by 

foot looking directly down thereon and also 
to examine the arch of the foot by looking 
horizontally across the foot or through the 
foot in either direction; and to provide such 
a machine arranged to allow this examina tion. Without necessitating changing the po 
sition of either the operator or of the pa 
tient. . . . . . . . Further objects are to provide an X-ray 
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machine for examining the foot of a patient 
in which provision is made for pointing out and indicating upon the fluorescent screen 
the defects, or various points that it is de 65 
sired to call to the attention of the patient; provide such a machine arranged for 
duction of permanent plates; and to provide 
Such a machine so organized that unskilled 
Operators may use it without danger of any 
kind and with absolute assurance of the re 
Sults. . . . . . . . . . . . . . . . 

Further objects 
machine in which provision is made for ro 
tating the tube so that one tube may be em 

objects are to provide an X-ray . . . 

70 

ployed to examine the foot of a patient from any one of a plurality of angles; to provide 
a series of mirrors so arranged that they 
Will cooperate with the tube in any one of 
its many positions and direct the visible 
rays to a suitable location for both the pa 
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tient and the operator; and to provide stich 
a machine so organized that the cooperation 
of the mirrors and of the tube is assured 
and is automatic while still permitting 
manual control of either the tube or of the mirrors at the will of the operator. Further objects are to provide an X-ray 
machine for examining the foot of the pa 
tient in which eyepieces or eye cups are 
provided for the operator and for the pa 

3. for an additional ob 
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server; to provide means for adjusting the 

providing removable sanitary cups so that 
after one use thereof the cups may then be. 
discarded and a new cup or a new set of cups 
substituted. Further objects are to provide a method 
for exar 
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ning the foot of a patient, either   
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the slanting piece 11 to the 

while said foot is bare or while it is en 
cased within a shoe; to provide a method 
for conducting such examination while the 
foot is loaded, that is to say, bearing weight; 
and to provide a method for examining the 
articulation of the bones of the feet while 
the weight of the body is thrown upon the 
balls of the feet. 
An embodiment of the invention is shown 

in the accompanying drawings, in which: 
Fig. 1 is a side elevation of the apparatus. 
Fig. 2 is an end elevation thereof. 
Fig. 3 is an end elevation of the apparatus 

with the upper hood removed. 
Fig. 4 is a plan view of the structure 

shown in Fig. 3. 
Fig. 5 is a side elevation of the structure shown in Fig. 3. 
Fig. 6 is a detail of the sanitary eye cup. 
Fig. 7 is an end view of a further form 

of the invention showing a portion of the 
cabinet removed to illustrate the interior 
construction. 

Fig. S is a side elevation of the device shown in Fig. 7. 
Figure 9 is a diagrammatic end view 

showing the positions that the mirrors, tube, 
and the particular screen then in use, occupy, 
and also showing the path of the X-rays and 
of the visible or light rays. 

Figure 10 is a plan view of one of the mir 
rors detached. 

Figure 11 is a fragmentary yiew showing 
one of the spring catches in the position it 
occupies, when it co-operates with the sup 
porting lever of the tube. 
The device comprises a boxlike structure 

having a permanent base portion and a re 
movable top or hood 1. The base portion is 
composed of side members 2 and 3 and a pair 
of top members 4 and 5 arranged at different 
levels as may be seen from Figs. 1 and 5 so 
as to provide steps for the oncoming patient. 
The top 4 which is at the higher level has 
cut out portions adjacent its front, leaving 
a central tongue 6 which extends to the front 
of the machine and is secured thereto. This tongue is the polition of the apparatus upon 
which the patient places his foot during the 
examination. The X-ray tube is adjustably 
mounted so that it may be positioned be 
neath this panel or tongue 6 in a manner 
hereinafter to be described. 
The removable top or hood 1 is composed 

of side members 7 which converge towards 
their upper portion and with a pair of slant 
ing rear members S and a slanting front 
member 9. It is to be noted from an inspec 
tion of Figs. 1, 4 and 5 that the real' por 
tion of the hood has a cut out formation 
which is secured by an upright panel 10 
which extends from the rear upper edge of 

s plane of the 
members 8. It will further be noted that the slanting hood compels the patient to lean 
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forward while he inspects his feet, thereby 
placing weight directly upon the balls of the 
feet and causing the bones to assume the 
relative positions they nor lially occupy 
when sustaining the weight of the body. 
Triangular side portions 12 join this upright, 
panel and the rear portions S and complete 
this portion of the hood. The top of the 
hood is formed of a slanting substantially 
rectangular top member 13 which is pro 
vided with openings 14 and 15 adapted to 
receive eyepieces. If desired, shutter's may 
be resiliently and slidably mounted beneath 
the top portion 13 and hay be pulled out 
when it is desired to use either of the peep 
holes, such shutters being adapted to close 
the unused peep holes and thereby keep the 
interior of the hood relatively dark. The 
hood is provided with a rectangular box 
like structure 16 which opens into the hood 
and is open at its upper end. A similar 
slightly larger boxlike member 17 telescopes 
the portion 16. Suitable guiding rods 18, 
extending upwardly upon opposite sides 
from the base portion and corresponding 
telescopic member's 19 extending downward 
ly from the upper portion and provided 
with thumb nuts 20, are adapted to lock the 
adjustable members in the desired position. 
The upper member 17 has a rectangular 
closed top 21 which is provided with an eye 
piece 22 through which the patient may look. 
The width of the boxlike structure is such 
that the patient may look either downwardly 
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or to opposite sides of the hood portion and 100 
see the reflection in the particular mirror in 
Se. - 

In order to provide proper ventilation for 
the apparatus, the base portion is provided 
with openings 23 upon opposite sides. These 105 
openings communicate with a blackened box 
24 which is provided with a series of black 
ened baffle plates 25 adapted to allow circu 
lation of air but prevent the passage of light therethrough. 
The location of the generating apparatus 

and of the control apparatus may conven 
iently be as follows. If direct current is fur 
nished, a converter 26 may conveniently be 

l() 

positioned beneath the floor portion 5. The 
main transformer 27, electrically connected 
thereto and supplying the tube, with high 
tension current, may be located beneath the floor portion 4. A relatively small trans 
former 28 may be located adjacent the main 30 
transformer and may supply the filament 
current of the Coolidge tube. Upon the 
front of the apparatus, a main switch arm 
29 extends outwardly there from and controls 
the main or supply circuit for the entire ap 
paratus. A starting rheostat arm 30 extends 
through an aircuate slot 31 and controls the 
converter 26. A rheostat knob 32 controls 
the current supplied the filament of the Coolidge tube and may be provided with a t 

25 
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pointer 33 adapted to indicate upon a suit 
able scale 34 the milliamperes flowing in the 
filament circuit for the particular setting of 
the rheostat. . . 1 : - 
One of the sanitary eye pieces previously 

mentioned is illustrated in section in Fig. 6. 
It comprises a base portion 35 provided with 
suitable apertures 36 whereby it may be se 
cured adjacent the appropriate opening. It 
is provided with a groove 37 into which the 
contracted portion of a sanitary eye cup 38 
is adapted to be slipped. It is understood 
that these cups 38 may be discarded after 
One use and a new cup readily inserted with 
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in the slot 37. In this manner, the patients 
have no hesitancy in placing their faces in 
contact 
is in progress. . . . . . .x 

A foot switch 39 may be connected by suit 
able flexible conductors 40, carried in a cable, 
for instance, with the primary circuit in the 
main transformer 27 and may thereby con 
trol the operation of the X-ray tube. The 
electrical connections of this machine are dis 

plication of Matthew B. Adrian for X-ray 
apparatus, Serial No. 477,904, filed June 16, 
1921. . . . . . . 
The X-ray tube 41 is of the Coolidge type 

and is pivotally mounted so that it may be 
SWung to any one of a plurality of positions, 
the three main positions being directly be 
neath the foot and upon the right or left 
side thereof. A convenient way of carrying 
the tube is by means of a swinging lever 42 
which is rigidly carried upon a shaft 43 pro 
vided with external operating crank 44. 
This arm is adapted to be locked in any one 
of the three main positions by means of 
spring catches 45 and may further belocked 
in any intermediate position by means of the 
set screw 46. These catches. 45 may be seen 
in Figures 1,2,3,4,5, 8 and 12. It is to be 

45 
noted that a plurality of these catches, which consist of a spring pressed plunger and an 
operating external knob, may be provided 
about the face of the front portion of the 
machine. It is obvious that these catches may co-operate with the tube supporting 
lever 42 or 47, (depending upon which modi 
fication is in use), and may thereforehold 
the tube in any one of several positions of 
adjustment. It is also to be noted that an 

: , 55 
other manner of locking the tube in these 
various positions of adjustment may be se 
cured by means of the set screw 46 which 
passes thu and is threaded to a stationary 
portion of the machine and bears at its lower 

60 
end upon the shank 43 of the operating crank 
44 in an obvious and well-known manner. 
The outer portion of the arm is provided 
with a horizontal part 47 upon which a box 
48 is mounted. Within this box. 48 a pair of 
supports 49 carry the lead glass casing 50 

5 within which the tube 41 is mounted, the 

with the cups while the examination 

closed in greater detail in the co-pending ap 

.8 

lead glass casing of course being provided 
with a cut out or open portion 51 to allow 
the free passage of the X-rays. The box 48. 
is provided with the ventilators 52, and 53 
similar to the ventilators previously de 
scribed but of small size. The box is prefer 
ably painted with lead paint throughout its 
‘entire portion except for a relatively small 
circular area directly over the opening 51. 
of the lead glass shield 50. Spring reels 53 
resiliently hold the conductors 54 in taut 
condition while, allowing motion of the tube 
with corresponding unreeling of the conduc 
tors. These conductors supply the filament 
current and also connect one side of the high 
tension transformer 27. The other conduc 
tor 55 which connects the other end of the 
tube with the high tension transformer cir 
cuit is resiliently held taut by means of the 
spring reel 56 located upon the floor of the 
compartment and adjacent the other end of 
the tube so as to secure adequate spacing for 
the high tension leads. . . . 
The inner walls 57 and 58 

portion, which extends upwardly a material. 
of the bottom 

distance from the floor portion 4, are pro 
vided with guide ways within which slide 

and sliding in the grooves 61 and 62 formed 
in the floor portion 4. These screens are 
adapted to carry, when desired, suitable 
plates, for radiographic work, or additional 
slides for carrying suitable plates may be 
substituted for the fluorescent slides. For 
examining the foot with the tube in the posi 
tion shown in Fig. 5 a fluorescent screen is 
removably carried by the panel 11. This 
fluorescent screenis, of course, suitably pro 
tected and is carried upon the upper side of 
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the fluorescent screens 59 and 60, such screens 
being adapted to be withdrawn rearwardly. 

) 
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the panel unless such panel is made of ma-. 
terial : transparent to the visible. rays. 
Another way of mounting this fluorescent 
screen Would be to substitute it for the panel 
ill and allow the screen to thereby replace 
such panel. It is, of course, understood that 
these fluorescent screens are suitably pro 
tected and mounted. . . . . . 

. A pair of mirrors 63 and 64 are arranged 
within the base portion and are hingedly 
mounted at 65 and 66 adjacent opposite 
sides thereof. These mirrors are normally 
supported at about 45° by any suitable 
means, as for example, adjusting screws 67 
and 68, and are provided upon their under 
surface with cam members: 69 and 70, re 
spectively, of insulating material. When the 
tribe is rotated by the operating crank 44 

- into the right or left hand position, one of 
which is indicated in Fig. 2, its housing or 
parts 48 contact with the corresponding cam 
member 69 or 70 and elevate the correspond 
ing mirror as indicated in Fig.2 so that the 
hiiroi is moved out of the way of the tube 
and allows the tube to be positioned directly 
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in line with the foot of the patient and op 
posite the other or active mirror. If any 
other angular adjustment of the tube is de 
sired, it may be secured by locking the shaft 
43 by means of the set screw 46 and cor 
respondingly adjusting the mirrors by the 
adjusting screws 67 and 68. 

In order to indicate the various defects 
or points to the patient, a universally mount 
ed pointer 1 is provided and extends through 
the top portion 13 of the hood or upper por 
tion of the cabinet. It is provided with a 
handle 7:2 by which the operator may indi 
cate upon the mirrors or upon the protecting 
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member of the central fluorescent screen 
the various points that he wishes to call the 
patients attention to. In this manner, a very 
rapid examination may be made and the 
patient and operator my discuss with cer 
tainty the various defects illustrated. For 
example, any particular point may be indi 
cated by the operator without necessitating 
the removal of either the operators or 
patient's face from the corresponding eye 
cup. - 

Figs. 7 and S showing the modified form 
will now be described. The construction, ex 
cept as indicated, is substantially similar to 
that previously described. In this modified 
form, the tube is housed within the protect 
ing box. 73 which in turn is carried upon the 
pivotally mounted lever 74, such lever being 
operated from the crank shaft 75 in the man 
ner previously described. This lever 74 has, 
however, an extended portion 76 upon the 
opposite side of the crank shaft 75 from 
that occupied by the portion 74. This ex 
tension 76 carries a fluorescent screen and 
protecting member or plate holder, either 
or both of which may be removably mount 
ed. This fluorescent screen and protecting 
sheath is indicated at 77. It will be seen 
that as the tube is rotated about the crank 
shaft 75 that the screen will correspondingly 
rotate. This construction maintains the 
screen and tube upon opposite sides of the 
object to be examined at all times. The mir 
rors S and 79 are duplicates in construc 
tion and position of the mirrors 63 and 64 
previously described. 
In this modified form, the cabinet and 

accessories are substantially the same as the 
previously described construction, with, 
however, the following main exceptions, 
namely, the front panel S0 is substantially 
vertical so as to allow room for the extension 
76 and for the outer portion of the fluoresecht 
screen and protecting sheath. The cabinet is 
further modified in that the portion which is 
recessed to receive the foot consists simply 
of an extended tapered housing composed of 
the top member S1 and the side members S2. 
This housing is closed throughout except for 
its outer rear end through which the foot 
of the patient is inserted. In this manner, 
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a free, unobstructed path is allowed for the 
fluorescent screen and tube to rotate about 
this housing for the patient's foot. 
If desired, plate holders may be arranged 

upon the upper member 81 and upon the 
sides 82. These plate holders are preferably 
removable, and, during a fluoroscopic exami 
nation of the foot are preferably completely 
removed from the machine. As pointed out 
above, however, in place of these plate hold 
el's a single plate holder may replace the 
fluorescent screen or may be adapted for 
mounting beneath such fluorescent screen. 
The plate holders may be substantially sim 
ilar to the screen holders, except that the 
plates are removably held in the holders in 
any well known manner. 

In all of the forms of the invention, the 
mirrors 63 and 64 or 78 and 79, (depending 
upon which modification is considered), are 
provided with cam shaped bottom portions. 
This is clearly illustrated in Figures 2 and 
9 for the first modification, and in Figure 7 
for the second. Upon referring to Figure 
9 it will be seen that when the tube is rocked 
to the left, for instance the cam member 69, 
it will contact with the then upper outer 
corner of the tube box. This will raise the 
mirror 63 from its normal position, and will 
move it out of the way of the tube. At the 
same time the tube comes in line. With the 
screen upon the opposite side of the com 
partment for the foot and in line with the 
mirror 64. The path of the X-rays is in 
dicated at a-a, and it will be seen that 
such rays pass outwardly and thru any ob 
ject that is interposed between the tube and 
the screen finally impinging upon the screen. 
The screen 60 becomes luminous and emits 
visible rays. These visible rays pass outward 
ly and strike the mirror 64 from which they 
are reflected upwardly along slanting lines 
until they arrive at the eye of the observer. 
The path of the visible rays is indicated at 
b-b-- in Figure 9. Also these rays are in 
dicated by dot and dash lines in Figures 1, 
4, 5, 7 and 8. 
amining the foot at any desired angle as 
the screen is always accurately positioned 
diammetrically opposite the tube. The ad 
justing screws or other adjusting means 83 
and S4 may be manipulated to cause the mir 
rol's to assume the proper angle to assure the 
reflection of the image to a point adjacent 
the eye cups. 

It is of course understood that both the 
hood and bottom portion of the cabinet may 
be suitably lined with lead, may be pointed 
with a lead point, or otherwise treated to 
prevent the outward passage of any harm 
ful rays. 

It will thus be seen that an X-ray appa 
ratus has been provided by which the exami 
nation of the patient's foot may be readily 

This form is particularly adapted for ex 
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and efficaciously conducted by unskilled 
operators. It will also be seen that the ma 
chine or apparatus is practically fool-proof 
and may be placed in any store, for instance, 
where the men who operate the machine are 
not skilled in X-ray work. - 
It will also be seen that either the fluoro 

Scopic examination or the radiographic 
work, that is to say, the production of plates, 
may be had with this machine by merely 
properly manipulating the plates and slides. 
I claim: 
1. An X-ray apparatus comprising a cabi 

net, a tube movably mounted within said 
cabinet, a fluorescent screen adapted to be 
energized by the rays from said tube, a series 
of mirrors for reflecting the visible rays to 

ray 

the upper portion of said cabinet, and a se 
ries of members through which a patient and 
an operator may look. 

2. An X-ray apparatus comprising a cab 
inet, a panel upon which the patient may 
place his foot and allow such foot to bear 
its share of the weight of the body, an X 

tube positioned within said cabinet, 
means for holding said tube in any one of 

es 
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a plurality of positions about said foot, a 
fluorescent Screen adapted to cooperate with 
said tube, and a series of mirrors for con 
ducting the visible rays to the upper por 
tion of said cabinet whereby either the pa 
tient or the operator may fluoroscopically ex 
amine the foot. 

MATTHEW B. ADRIAN. 
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