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UNITED STATES PATENT OFFICE 
2,17,808 

TLABLE COUCH FOR, X-RAY DAGNOSNG 
PURPOSES 

Ernst Pohl, Kiel, Germany 
Application July 12, 1938, Serial No. 218,890 

In Germany September 18, 1935 
8 Claims. 

This invention relates to X-ray apparatus for 
diagnosing purposes having a tiltable couch and 
an appliance carriage associated With the couch 
in such manner that the carriage is slidable to 
gether with the appliances, longitudinally of the 
couch and the appliances are at least partly dis 
placeable relatively to the carriage in a direc 
tion Substantially perpendicular to the couch. 
In apparatus of this type it is neceSSary to 
counterbalance the Weight of the carriage and 
the appliances for the longitudinal movement, 
when the couch is in its erected position, as well 
as the weight of the appliances for their move 
ment relative to the carriage, when the couch is 
tilted down. Hitherto this counterbalancing of 
the carriage together with the appliances on the 
one hand and of the appliances alone on the 
other hand has been effected by separate counter 
weights. According to the invention, a portion 
of the known counterpoise which as a Whole is 
movable longitudinally of the couch and, With the 
couch in the erected position, counterbalances the 
weight of the appliance carriage With the appli 
ances, is movably guided on the main portion 
and serves, with the couch in the tilted down 
position, for counterbalancing the Weight of the 
appliances capable of being displaced perpendicul 
larly to the couch. In this way a separate 
counterpoise for the appliances is dispensed with 
and consequently the total weight is much re 
duced. 
The invention is illustrated in the accompany 

ing drawings by several constructional examples, 
corresponding parts bearing the same references. 

Fig. 1 shows a complete apparatus more or less 
diagrammatically in side elevation. With the Couch 
tilted down. 

Fig.2 shows another constructional form of the 
couch only With the appliance Carriage Seen from 
the back and in the erected position, all appliances 
and their partial counterpoises being Omitted. 

Fig. 3 shows the same couch in side elevation, 
the screen and slide holder and its counterpoise 
being also represented. 

Fig. 4 shows a further constructional form of 
the couch with special balancing means for two 
appliances supported by the carriage, also in 
erected position. - 

Fig. 5 is a perspective detail view from behind. 
Fig. 6 is a view similar to Fig. 3, but showing the 

screen and slide holder connected With its 
counterpoise by an endleSS chain. 

Fig. 7 is a diagrammatic view of a special 
counterbalancing Suspension of the appliance car 
riage with the counterbalancing chains arranged 

(C. 250-57) 
in a plane parallel to that of the couch, only the 
Carriage as a Whole and the balancing weight as a 
Whole being represented. 
In the apparatus shown in Fig. 1 a carriage 3 

for the appliances is guided in a known manner 
On the couch , which is mounted on the foot 2' 
So as to be capable of being tilted about the pivot 
2. The carriage 3 for the appliances, more par 
ticularly for the X-ray tube and for the screen 
and slide holder 7, is guided by means of the 10 
rollers 5 and the movable counterpoise 5, 6 is 
guided by the rollers 6. The carriage 3 and the 
counterpoise 5, 6 are connected with one another, 
So as to move in opposite directions, by an end 
less chain 4 running over pulleys, a mounted 
On brackets, fa near the ends of the couch . 
The total weight of the counterpoise 5, 6 is such 
that, with the couch in a more or less erected 
position, it Will balance the weight of the ap 
pliance carriage 3 and the appliances carried 
thereby. With respect to the pivotal point 2 the 
appliance carriage and the counterpoise 5, 6 Will 
also Substantially balance one another at every 
longitudinal position of the appliance carriage, 
Owing to the opposite movements thereof. 
The part 6 of the counterpoise is movable per 

pendicularly to the couch by means of rollers 7 
Which engage a guide bar 2 provided on the 
part 5 of the counterpoise. The counterpoise 
portion 6 is connected by a lever 8, pivotally at 

the appliance carriage 3, with the screen holder 
so as to be capable of opposed motion. The 

Supporting arn d, of the Screen holder is guided 
perpendicularly to the couch f between rollers 8 
on the carriage 3. 
roller 9 at one end which engages in a longi 
tudinal groove 3 in the part 6 of the counter 
poise, Whereby a change in the distance between 
the carriage 3 and the counterpoise 5, 6 may be 
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tached at 9 to a Supporting arm O provided on 
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The lever 8 is provided with a 

40 
effected, and a roller 20 at the other end of the 
lever 8 engages in a slotted guide 4 provided on 
the Screen holder , Which allows for the circular 
motion of the lever end. 

FigS. 2 and 3 represent an arrangeinent, in 45 
which the connection of the counterpoises with: 
the parts to be counterbalanced is established en 
tirely by chains. In this case all guiding pulleys 
ff, a for the counterbalance chain 4 are dis 
posed below the appliance carriage 3, When the 
couch is erected, SO that the upper part of the 
reverse side of the couch is kept free for other 
chains. The chains 4 engage at 32 the cross 
member 3 of a longitudinal outrigger or offset 
part 30 of the carriage 3. The cross member 3 
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2 
is guided by rollers 5d on longitudinal rails 33 
of the couch, so that in addition. Only tWO guide 
roilers 5 are required on the appliance carriage 
itself. 
As shown in Fig. 3, the supporting arm a of 

the screen and slide holder is guided by rollers 
f8 in a tube is fixed to the carriage 3. A chain. 
23 attached to the arm a at 22 extends over 
pulleys 26, 25, 26 and over the screen counter 
poise 6 to the main weight 5, to which it is fixed 
at 27. The counterpoise 6 is arranged to be 
capable of displacenaeit in a pair of boW men 
bers 28, so that with the couch tilted down it 
counterbalances the weight of the screen and slide 
holder . Owing to the suspension in a loop of 
the chain 23, it is only necessary to provide for 
the counterpoise 6 a freedom of movement, Which 
is half the freedom of novernet Of the Screen 
and slide holder. In this case the counterpoise 
6 will of course be twice the Weight of the Slide 
holder, but, to make up for this, the Weight is may 
be correspondingiy less, so that there is no dif 
ference in the total Weight. 

In the arrangement according to Fig. 4, When 
the couch which is shown in its erected position is 
turned down, the screen and slide holder E and an 
X-ray tube 23a disposed opposite the upper Side of 
the couch (to the right in the figure) are counter 
balanced in the direction perpendicular to the 
couch by parts of the counterpoise it which is dis 
placeabie on the under side of the couch (to the 
left in the figure). The screen and its counter 
poise 6 will in this case nove each time by the 
same amount, as the chain 23 is attached With its 
ends directly to both parts at 22 and 33. When 
the couch is tilted down, the X-ray tube a is also 
Supported by a pull element 35 which is attached 
at 36 to the bar 5 supporting the X-ray tube and 
leads over the pulleys 37, 38, 39, 4 and the Weight 
Go, which is guided in the bow member 28C. to the 
point & of the counterpoise 5. In the case of 
two-armed slide carriers two chains are arranged, 
One to the right and one to the left of the tiltable 
couch. 
In Fig. 5 a two-sided screen holder which for the 

rest is similar to that of Fig. 3 is shown, Viewed 
obliquely from the back. On the carriage the 
two-sided screen Supporting airns a Which are 
closed in the manner of a, bow by the croSS bar it 
is Supported so as to be for Wardy and backwardly 
displaceable in the gliding tubes Ai of the frame 
2 which is guided by the rollers 8 so as to be 

laterally displaceable. A tube cross (3, 4, 5 is 
guided, so as to be capable of displacement in the 
direction of the rays, with the tube is on a back 
Wardly directed arm 46 fixed on the carriage 3, 
which guiding neans light also be duplicated. 
The transverse bar b extends through the tube 3 
and slides therein, When the frane f is noved 
laterally with respect to the carriage 3. At the 
two ends of the tube 3 are the points of attach 
ment 22 of the chains 23 which run over the 
pulleys 25, 25. Owing to this arrangerent, the 
points 2 are kept in the correct relative position 
to the chain guiding pulleys 28, when the frame E 2 
is laterally displaced. The pulleys 25 are fixed on 
a shaft 55 which ensures that the two chains 23 
will keep in step and consequently the parallel dis 
placement of the Screen. Instead of this a con 
nection of the pulleys 24 by a shaft might be pro 
vided. 
In Fig. 6 an arrangement is shown, in which a 

positive notion of the Screen holder and its 
counterpoise 6 in both directions is ensured. For 
this purpose a single endleSS chain is used, one por 

2,177,808 
tion 23 of which leads from the point of attach 
ment 22 at the Screen Supporting bar at Over the 
pulleys 24, 25, 26 to the point 34 of the counter 
poise 6, and the other portion 23C leads from the 
point of attachment 57 of the Supporting bar a 
over pulleys 53, 59, 8, 6., 2 to the point, G3 of the 
counterpoise 6. The pulley 58 is journalled at the 
end of an outrigger 64 of the appliance carriage, 
and the pulley 62 at the end of an outrigger 65 of 
the counterpoise 5. 

in the constructional form shown diagrammati 
cally in Fig. 7, Which is fundaimantally the same as 
the arrangement according to fig. 2, the outrigger 
39 is not a frame, as in the former case, but a 
simple bar which is held between the inner closely 
adjacent stretches of the chains t, which are in a 
common plane parallel to the couch and the outer 
stretches of which are attached to Suspension bars 
65 which carry the counterpoise 5. Through the 
outrigger bar 3 being guided between the chain 
pulleys a, the Special guiding rollers 5d. pro 
vided in Fig. 2 become Superfluous. 
The arrangement for counterbalancing the 

main weight in accordance with Fig. 7 is of gen 
era in portance for tiltable X-ray apparatus used 
for diagnosing purposes, even When not a part of 
the counterpoise, for the appliance carriage with 
the appliances serves the purpose of counterbal 
ancing the Weight of the appliances when the 
couch is tilted down. 
I claim: 
1. A titable couch for X-ray diagnosing pur 

pOSes having an appliance Caririage shiftable lon 
gitudinally of the couch, appliances mounted on 
Said carriage, at leaSt. One of Said appliances being 
movable substantially perpendicular to said couch, 
2, counterpoise for counterbalancing the weight of 
Said carriage aid appliances when the couch is in 
erected position, means connecting said counter 
poise With the carriage for opposed motion, a por 
tion of Said counterpoise being Inovable back and 
forth relatively to the main poise body, and means 
connecting Said counterpoise portion with said rel 
atively movable appliance for opposed notion. 

2. A tiltable couch for X-ray diagnosing pur 
poses having an appliance carriage shiftable lon 
gitudinally of the couch, appliances mounted on 
Said carriage, at least one of said appliances being 
Inovable Substantially perpendicular to said couch, 
a counterpoise for counterbaiancing the weight of : 
Said Carriage and appliances when the couch is in 
erected position, means connecting said counter 
poise With the carriage for opposed longitudinal 
notion, a portion of Said counterpoise being nov 
able transversely of the movement of the main 
poise body, a two-arned lever pivotally mounted 
On Said carriage and &ngaging with one end said 
Counterpoise portion and with the other end said 
Serpendicularly movable appliance. 

3. A tiltable couch as claimed in claim 2, hav 
ing guiding means for said main poise body, guid 
ing realins for Said portion of the counterpoise, 
Said guiding means being in engagement with 
each other and Said poise portion having a lon 
gitudinal guideWay in engagement with one end 
of Said lever. 

4. A tiltable couch for X-ray diagnosing pur 
poses having an appliance carriage shiftable 
longitudinally of the couch, appliances mounted 
On Said carriage, at least one of said appliances 
being movable Substantially perpendicular to said 
Couch, a counterpoise for counterbalancing the 
Weight of Said carriage and appliances When the 
couch is in elected position, an endless chain 
Connecting Said carriage and counterpoise for 
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opposed motion, a portion of said counterpoise 
being movable transversely of the movement of 
the main poise body, said chain being arranged 
in the lower portion of the couch when erected, 
Said carriage having a rigid extension for con 
nection. With Said chain, and means connecting 
Said Counterpoise portion with said perpendicu 
larly movable appliance for opposed motion. 

5. A tiltable couch for X-ray diagnosing pur 
poses having an appliance carriage shiftable 
longitudinally of the couch, appliances mounted 
On Said carriage, at least One of Said appliances 
being movable substantially perpendicular to said 
couch, a counterpoise for counterbalancing the 
Weight of Said carriage and appliances when the 
couch is in erected position, means connecting 
said counterpoise with the carriage for opposed 
motion, a portion of Said counterpoise being 
movable transversely of the movement of the 
main poise body, and a chain connecting Said 
appliance and counterpoise portion for opposed 
motion, guide rollers for said chain being pro 
vided at the carriage, at the main body of the 
counterpoise and at the ends of the couch. 

6. A tiltable couch for X-ray diagnosing pur 
poses having an appliance carriage shiftable 
longitudinally of the couch, appliances mounted 
on said carriage, a plurality of Said appliances 

3 
being movable substantially perpendicular to said 
couch, a counterpoise for balancing the weight 
of said carriage and appliances when the couch 
is in erected position, means connecting said 
counterpoise. With the carriage for opposed mo 
tion, portions of said counterpoise being mov 
able transversely of the movement of the main 
poise body, and means connecting each of Said 
counterpoise portions with one of said relatively 
movable appliances for Opposed motion. 

7. A tiltable couch for X-ray diagnosing pur 
poses having an appliance carriage shiftable lon 
gitudinally of the couch, a counterpoise for coun 
terbalancing the weight of said carriage when 
the couch is in an erect position, a pair of end 
less chains connecting Said carriage and counter 
poise, said endless chains being arranged in the 
lower portion of the couch when erected and 
in a plane parallel to the plane of the couch 
and with their inner stretches in close mutual 
proximity, a Supporting bar extending down 
Wardly from said carriage and connected to the 
inner chain stretches at corresponding points. 

8. A titable couch as claimed in claim 7 wherein 
an upper and lower pair of guide pulleys for said 
chains are provided, said upper pulleys being in 
guiding engagement with said supporting bar. 
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