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My invention relates to chairs, bedsteads, 
stretchers, or the like comprising members or 
frames adjustable relatively to‘each other, such as 
seats, legs and backs having their joints combined 
ingroups in spaced relation to one another. The 
main object of the invention is to provide joints 
of this type, by which said members or frames 
may be partially locked or loosened. 

, Further objects and advantages of the inven 
tion will be apparent from the following descrip 
tion considered in connection with the accom 
panying drawings which form a part of this 
speci?cation, and of which: . 

_ Figs. 1 and 2 are a side view and a top view, 
respectively, of a frame of a collapsible chair 
made in accordance with the invention; 

Fig. .3 is a side View of said frame when shut 
up; . . 

Fig. 4 is a section on‘ the line IV-_-IV of Fig. 2 
on an enlarged scale; - . 

Fig. 5 shows a detail of Fig. 4 in the same 
section but on still further enlarged scale; 
Fig. 6 is a view partly sectioned‘ on the line 

VI—-VI of Fig. 5," , - . .> 

Figs. '7 and 8 are sections/on the lines VII-VI1 
and VIII-VIII, respectively, of Fig. 4; 

Figs. 9 and 10 show two alternative embodi 
ments by way of more or less diagrammatic rep 
resentation; ’ ' . ' 

Fig. 11 is a section corresponding to thatof Fig. 
4 through a still further embodiment, of the in 
vention; - I 

I Fig. 12 is a section on the line XII-XII of 
Fig. 11; ' 1 

Fig. 13 is a longitudinal section through a fur 
ther embodiment of the invention; 

Fig. 14 is a cross section on the line XIV-XIV 
of Fig. 13; ‘ ' . 

Fig. 15 shows a detail of Fig. 13 in the same 
section but on an enlarged scale. '_ 
'The chair frame illustrated in Figs. 1-8 com, 

prises two frame members 28 formingthe seat 
side bars of the chair, frame members'22 form 
ing legs, foot-rest members 24 and back frame 
members 26.. The frame members,_which'may 
preferably consist of. metal tubes, are pivotally 
connected to each other by means of joints, which 
in the embodiment shown are combined into two 
front groups and into two rear'groups designated 
generally by 28 and 38, respectively. The joints 
.of each group 28 and 30 are located on opposite 
sides of the chair. Connectedto each group are 
three frame members. The frame members 28, 
24_and 26 each may be bent adjacent to the joints, 
as, will appear from Figs. 1 and 3, so that the 
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chair frame may be folded up so as to occupy 
but, a very small‘ space. In the embodiment 
shown, the frame members 24 and 26 are at the 
ends provided with handles formed by telescoped 
tubular members 32, it being understood that the 
chair-may also be used as a stretcher or bed 
stead. The frame is intended to be covered by 
a sheet of fabric, cane or the like (not shown). 
Each group of joints comprises a hub element 

34 (Fig. 4) which is connected to the frame mem 
bers 20 of the seat of the chair, and two hub 
elements 36, 38 provided one on each side of the’ 
element 34. ‘The elements 36 and 38 of the joints 
28 are. connected to the foot-rest 24 and to the 
front legs 22 while the elements 38 and 38 of the 
joints 3!] are connected to the back rest 28 and to 
the rear legs 22. The central hub elements 34 
of eachvgroup are threaded onto a hollow shaft 
40, as will be seen from Fig. 4, and may be locked 
by means of a nut 42, if desired. The axial dis 
tance between the hub elements 34 is thus ?xed. 
On the other hand, the hub elements 36, 38 are 

axially movable relatively to the central hub 
element 34 so as to permit the frame members of 
the chair to be rotatedrelatively to each other 

the desired position. An in 
which is preferably made 

in two parts, extends between and through the 
elements of each joint, such ‘as 28, and on one 
end thereof, outside the outermost hub element 38, 
it is connected to. an abutment, preferably a 
knurled knob 46 or'the like, the connection being 
effected, for instance, by means of a pin 48 ex 
tending through the knob and the shaft. Said 
pin may .then have a somewhat smaller diameter 
at its central portion located within the shaft 44 
than on either side thereof, so that the pin will 
be retained inits position. The knob 46 bears 
on the external surface of the hub element 38, 
and may be provided with projections 59 separated 
from each other in the peripheral direction, said 
projections corresponding to recesses 52 in the 
hub elements. A tightening member, such as an 
operating arm 54, is secured by means of a bolt 
56 to the opposite end of the shaft 44 outside the 
hubvelement 38 situated thereat, and is formed 
with one or two' eccentric cam disks 58 hearing 
on the hub element 38. To decrease the, fric 
tion, the cam‘ disk may bear on a roller (not 
shown), for example. When the operating arm 
54 is turned by 180° from the position showniin 
Fig. 4' the two hub elements 38 will be moved in 
a direction toward the central hub element 34. 
The two parts of the hollow shaft 44 are prefer 

which 

and to be locked in 
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is threaded into the end portions of said parts by 
right and left hand threads. Therefore, when 
the knob C16 is rotated, the length of the shaft 44 
will be altered, it being thus possible in this 
way to adjust the length thereof, and consequently 
to vary the force by which the hub elements 38 
are tightened against the central hub‘elements 
34. 

If desired, the knob 46 may be replaced by a 
tightening device having the same function as the 
locking arm 54 to be used alternately‘ with the 
latter for the sake of convenience. 
Arranged on the outside of the shaft 40 and 

between the two innermost hub elements 36 is a 
variable distance and locking device which pref 
erably consists of a hollow shaft or sleeve 62 and 
a tightening device, such as a locking arm 64, co 
operating therewith in the axial direction. The 
locking arm 64 is rotatable about two pins 66 (see 
particularly Fig. 8), which preferably engage an 
axially oblong slot 68 in the shaft 68, and which 
may constitute the end portions of a strap 10. 
The locking arm 64 is provided with two cam 
disks ‘[2 having eccentric surfaces bearing on 
a bushing 62a secured to the end of the shaft 
62 and on the lateral surface of the adjacent 
hub element 36. Bushing 62a also serves to cen 
ter this end of shaft 62 with respect to shaft 48. 
When the locking arm 64 is turned by 90° from 
the, position shown in Fig. 4, the two innermost 
hub elements 36 are forced at the same time to 
move in a direction toward the central hub ele 
ments 34. 
The length of the shaft 62 is adjustable. For 

this purpose the other end portion of the shaft 
62 has two sleeves ‘l6 and 78 threaded thereon. 
The sleeve 16 is intended to bear on a ?anged 
pipe ‘M slidable in hollow shaft 62, which, in turn, 
bears on the hub element 36 while being ax 
tally movable relatively to the shaft 62. By 
rotating the sleeve 76 in the one or the other 
direction, the length of the shaft 62 together 
with the flanged pipe 14 may be adjusted. The 
other sleeve 18 serves to lock the sleeve 16 in the 
desired position. The external thread of the shaft 
62 may, as will apear from Fig. 4, run freely for 
a distance in that portion of the sleeve 18 which 
is opposite from the sleeve 16 said portion of the 
sleeve 13 being undercut. . 

The hub elements 34, 3t, 38 are formed, in the 
embodiment according to Figs. 1-8, with circular 
toothed rims so on the adjacent lateral‘ sides 
thereof, the teeth of said rims engaging one an 
other when the hub elements are moved axially 
against each other to be looked as described above. 
The teeth of the rims 88 may be of trapeziform. 
.The central hub element 34 is preferably pro 
vided with projections 82 extending axially to 
ward the hub elements 35, 38. In Figs. 4 and 5 
there is shown the projection 82 which extends 
towards element 38. A similar projection ex 
tends from the other side of central element 34 
toward element 35, but does not appear in. Fig. 4 
as it is ahead of the section. Elements 36 and 
38 are formed with an inner toothed rim 85 
inside the toothed rim. 86, the rim 8‘?- forming a 
continuation of the rim 8!! at an angle of 90° 
relatively thereto. A resilient strip 85 is secured 
to the projectionvil? and enters between the teeth 
of this toothed rim 841. When the hub elements 
are out of locking engagement, the resistance of 
the resilient strip 85 is overcome during a turn 
ing of. the framemembers of the chair relatively 
to each other. The strip 86 will then ensure that 
the teeth 88 of the one element are located right 
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opposite the spaces between the teeth of the 
other element after the frame members have 
been adjusted, so that the teeth will always en 
gage one another When the locking arms 54 or 54 
are moved into locking position. 

Preferably, helical springs 88 of, the same 
strength are inserted between the central hub 
element 34 and the two hub elements 36, 38 lo 
cated on opposite sides thereof, so that the hub 
elements will be moved apart when the locking 
arms 5!! and 64 are moved out of locking position. 
A‘spring M, preferably of sheet metal, is adapted 
to press on'the inner cylindrical peripheral por 
tion of the hub elements 35 and 38, in the pres 
ent case the toothed rims M, with a certain 

The ends of the spring 90 are 
adapted to bear on the projections 82 of the cen 
tral hub element £2 (see Figs. 6 and 7) . At an ad 
justment of the relatively angular position of the 
frame members, the frictional resistance between 
the cylindrical contact surfaces of the spring 98 
and of the elements 36 and 38 respectively, must 
consequently be overcome. This resistance is 
suitably determined so that a suf?cient braking 
resistance is set up to prevent the chair from 
collapsing, for instance through the weight of 
the frame members, when the locking ‘devices ' 
are loosened. The spring 98 offers at the same 
time practically no resistance at all to the axial 
displacement between the hub elements, when 
the latter are to'be brought into the locking posi 
tion. To prevent the spring 98 from being 
brought out of its proper position, a number of 
peripherally distributed bosses 92 may be ar 
ranged opposite the spring 98 inthe central hub 
element 34. Spring brakes of this type are de 
scribed more fully in my copending patent ap 
plication Ser. No. 447,968, now Patent No. 2,361, 
853 issued October 31, 1944. _ > 

As will be seen from the above, two hub ele 
ments, for instance the hub elements 36 connect 
ed with the foot-rest M or With the back 26, may, 
according to the invention, be locked simultane 
ously to the hub elements 34 of the seat frame 
members 28 by a single hand-movement with 
the aid of the locking arm 64 and independently 
of the third hub element comprised in two‘groups 
belonging to each other, such aS the element 38. 
In spite of the fact that the joints for the legs as 
well as for the back are built together into com 
mon groups, it will thus be possible according to 
this form of embodiment of the invention to alter 
the angular position of said back, while the oc 
cupant is still sitting or lying in the chair, or, 
Vice versa, it will be possible to alter the angular 
position of the chair legs while the back is still 
subjected to loading, which is of importance in 
cases where the chair is adapted as a stretcher 
for motor car transports, the legs having then to 
be shut up underneath the stretcher in considera 
tion of space, without it being necessary to lift 
the occupant from the same. 
In theembodiment according to Fig. 9, as in the 

other embodiments, the same reference numerals 
' have been used as in'Figs. 1-8 for equivalent parts. 
In place of the shaft 48, which rigidly carries the 
hub elements 34 according ‘to the preceding em 
bodiment, there is provided a shaft 94, relatively 
to which the central hub elements 34 of the joints 
are ‘movable in an axial. direction. The shaft 94 
is provided with abutments .95 on the outside of 
the hub elements 34, said abutments limiting the 
axial freedom of movement of the hub elements 
in a direction from one another. When the lock 
ing arm 64 is turned into the locking position 
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about the pins 66' which engage slots in‘ shaft, 94, 
similar to the construction used in the ?rst em 
bodiments and illustrateduin Figs. 4 and 8,'it 
presses the inner hub elements 36 outwardly ‘into 
contact with the hub elements 34 and which, in 
turn, are brought to bear on the abutments 96. 
The framelmembers connected to the hub ele 
ments 34, 36 will thus be locked relatively to each 
other, but the hub elements 38 will not be locked. 
Now, if the locking arm 54 is also turned into/its 
locking position; it displaces the hub elements 38 
inwardly and into engagement with the elements 
34 to thereby effecta rigid locking connection be 
tween the parts connected with the elements 34 
and 38. If the locking arm 64 is now turnedback 
into the initial position (the position shown‘v in 
the ?gure) , the hub elements 34 and 36 may'move 
inwardly on the shaft 94 and hence the locking 
e?ect between all of the hub elements ceases; if it 
is then moved into itslocking position, all of the 
hub elements will again be locked in cooperation 
with locking arm 54 (in looking position), the 
shaf-t‘44 and the abutment provided at the other 
end of the shaft. In the embodiment according 
to Fig. 9 it will thus be possible to-loosen and to 
lock all hub elements comprised in a group by 
a single hand-movement. While the locking arm 
64 is in its locking position, the front and rear 
sets of hub elements 34 and 38 may also be 
loosened independently from each other and be 
locked independently to each other, as will be seen 
from the above. As the'element 38 is connected, 
for instance, with the rear pair of legs of the 
chair, the angular position of this pair of legs 
may consequently be varied, without it being nec 
essary to unload the back, which is of importance 
when the chair is adapted as a stretcher. At the 
same time the locking arm 54 ensuresconven 
ient mounting and demounting of the chair by a 
single hand-movement. -, ‘ 
The embodiment according to Fig. 10 ‘differs 

from the preceding one only in that. the shaft 
94' limits the movement of the central hub ele 
ments inwardly instead of outwardly. Conditions 
will therefore be reversed to those indicated here 
inabove, inasmuch as the locking arm‘ 64 is 
adapted in cooperation with the spacer member 
constituted by the shaft 62 to loosen and to lock 
the hub elements 36 only. If the element v36 is 
connected, for instance, to the back or foot-rest 
of the chair, the angular position of the back'or 
foot-rest respectively may thus be varied, without 
it being necessary to unload the chair legs, that 
is to say, while a person is still lying in the chair, 
which is of special importance when it is being 
used as an easy-chair for sick persons and con 
valescentawho may then adjust it even them 
selves. Manipulation of the locking arm 54 makes 
possible complete locking and unlocking of all 
the hub elements by a single hand-movement. 
Otherwise, theembodiments according to Figs. 9 
and 10 may be constructed with respect to the 
details thereof in accordance with the descrip 
tion referring to Figs. l-S. . ~ . ' 

For sake of clearness, Figs. 9 and 10 show both 
locking arms (34, 54) outof locking position, al 
though this obviously does not occur in normal 
use (in contradistinction to the conditions 'preva- ‘ 
lent in the embodiment according to Fig. 4). If 
namely, as is assumed here, the locking engage 
ment is e?ected by means of toothed rims, and 
the depth of the'teeth would be 2 millimeters, for 
example, then, if the embodiment according to 
Fig. 9 is first considered, the displacement effected 
by the cam "disk of the'locking arm 54;~which ~ 
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equals. the rise of the curve measured from the 
center of rotation thereof, must be at least 4 mil 
limeters, while the displacement effected by the 
cam disk of locking arm 64 must be at least 8 mil 
limeters, inasmuch as all of the hub elements are 
released by means of this locking arm.‘ ‘Thus, 
starting from the condition that both locking 
arms are in looking position, the locking arm 54 
being subsequently opened, then the sleeve 94 
with its abutments 93 shall lie against the outside 
of the hub elements 34; if the locking arm‘64 is 
further opened (the use of the locking arms‘in 
this sequence is senseless, however), there will be 
added a “play” which is twice as large as that 
introduced by the locking arm 54, that is tosay 
8 millimeters; the result is that by reason of the 
equalizing eilect of the helical springs (supposed 
to be arranged according to Fig. 4) the total play 

_ (4+8 mm.) will be distr'buted uniformly so that 
the elements 34 will consequently move somewhat 
in a direction from. 
in Fig. 9). In Fig. 10, the reverse holds true, that 
is the play introduced into the‘ cam disk of the 
locking arm 64 should be at least 4 millimeters 
and the play introduced into the cam disk of the 
locking arm 54 at least 8 millimeters. ' 
In the embodiment according to Figs. 11 and 

12, the central'hubs 34’ are'rigidly connected to 
the shaft 40', as in the embodiment according 
to Figs. l—8,‘so that the axial distance between 
them is constant. On the other hand, the look 
ing of the hub elements is effected with the aid 
of disks or laminae I20 and I22 which are alter‘ 
nately locked in the peripheral direction to the 
central element 34’ and to the elements 36’ and 
38' adjacent said central element' This periph 
eral locking may be effected by'the laminae I20 
being of non-circular con?guration at their outer 
periphery, such as polygon-shaped, and ?tting 
into a correspondingly shaped recess I24 in the 
hub elements 35' and 38’. The disks I 22 ‘are of 
non-circular con?guration at their inner periph 
cry, or polygon-shaped, and they engage the ex-' 
ternal surface I26 of the element 34’ of the same 
shape. On the other hand, the disks I20, I22 are 
movable in the axial direction relatively to each 
other. A somewhat conical, preferably slotted 
spring washer I28 is inserted between the central 
hub elements 34' and the disks I20 and I22, said 
washer ensuring the provision of a suf?ciently 
great peripheral braking moment between the 
hub elements when the latter are out of locking 
position, so that the frame members become self; 
arresting so as not tofall down by their own 
weight. The spring washer I28 may then bear 
on radially extending ridges I39 on the ele 

. ment 34’. 

60 

A hollow shaft I32 arranged within the shaft 
llt’extend-s at one end outside one outer hub 
element 38' and is connected to a tightening de 
vice, preferably a knob I34 threaded onto the end 
portion of the shaft. Disposed between the knob 
I34 and hub element 38' is a plate I35 with a pro 
jection I38 extending into a slot in the shaft‘ I32. 
At its opposite ‘end, the shaft I32 may be rigidly 
connected with an abutting plate I4I arranged 
outside the other hub ‘element 33" and bearing 
thereagainst, said connection being effected ‘by 
means of a pin I39 or the like. Therefore, if the 
knob I34 is rotated in such a direction thatits 
threaded engagement with the shaft I32 causes 
the knob to move axially to the left, as viewed in 
Fig. 11, an axial ‘displacement of the two outer-_. 
most hub elements 39' towards the respective cen 
trol elements 34’ will take place, thus frictionally 
engaging. thediscs I20 and'I22 so as to lock the 

the abutments 95 (as shown 
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elements 38’ against rotation relative to the cen 
tral elements 34'. Rotation of the. hub I34-in the 
opposite direction releases the frictional engage 
ment of the discs and hence unlocks the ele 
ments 38'. ' 

A knob I 453 threaded onto the abutting plate 
I4I carries a central shaft I42, the end portion 
of which has an inner hollow shaft I44 loosely 
telescoped thereover. The shaft I44 is provided 
with axial slots I 45 receiving a pin I 48 secured 
in the shaft. The shaft I44 is thus caused to 
follow the knob in the rotating movement there 
of, but is at the same time displaceable in the 
axial direction relatively to the knob I49 so as to 
permit the axial displacement of the two outer 
hub elements 38' caused by the knob I34 turn~ 
ing on shaft I32. Two pipe sockets I50 are 
threaded in opposite directions to one another 
onto the pipe shaft I44. Arranged on the out 
side of the outer shaft 40' are two pipe sockets 
I52 which are rigidly connected with the inner 
pipe sockets I50 by means of screws I 52 or the 
like, which latter extend through the shafts 4t’ 
and I32 while being axially displaceable in oblong 
slots I58 relatively to the same. By rotating the 
knob I40, the outer pipe sockets I 52 can be moved 
in a direction from each other, whereby they are 
caused to press against the inner hub elements 
36' so as to ensure the locking of the latter. 
In the embodiment according to Figs. 11 and 12, 

the locking of the hub elements is effected, as 
will appear from the above, through the friction 
between the laminae I20 and I22. 
In the embodiment according to Figs. 13-15, 

the hub elements 34", 36" and 38”, respectively, 
are adapted to cooperate with pressing members, 
such as segments or tabs I69, the outer portions 
of which are preferably pressed radially outwards, 
when the hub elements are moved axially toward 
each other so as to lock these elements relatively 
to each other by a peripherally directed frictional 
force. The segments or tabs Isl! are preferably 
interconnected at their inner portions‘so as to 
form parts of radially ‘slotted plates ItI. Each 
of these plates is preferably formed with an inner 
toothed recess I54, which in cooperation with the 
hub element 34" locks the plate peripherally rela 
tively to said element. The tabs I6!) may be bent 
angularly along lines I63 near the inner hub por 
tion of the respective plate, and therefore extend 
obliquely between the hub elements. Further 
more, the central portions of the plates bear on 
hub elements 34", while their outer portion abuts 
against hub elements 36" and 38", respectively, 
in an axial direction so that, when the hub ele~ 
ments are moved toward one another, the tabs ' 
are turned about the lines I63 so as to be pressed 
with their outer edges into frictional engagement 
with internal surfaces on the hub elements 36” 
and 38", respectively. These surfaces may be 
formed by wedge-‘shaped grooves I62 (Fig. 15), 
the external edges of the tabs being then prefer 
ably somewhat rounded or bevelled. Hereby the 
frictional moment in the contact surfaces be 
tween the tabs and the wedge-groove I62 will be 
very great relatively to the axial force required 
for the locking of the hub elements. The plate 
IEI with its tabs I66 may be made from resilient 
material, and may bear with a certain initial ten 
sion on the hub elements 35” and SB” and on 
their Wedge-grooves I62, respectively, so that a 
suitably adapted peripheral braking moment will 
be maintained between the hub elements when 
they are out of locking position. 
As in the preceding embodiment, a tightening 

device arranged outside one external hub ele 
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8 
ment 38", preferably a knob I34, is threaded onto 
a shaft I32 extending'outside the hub element 
38" of the other group, the end portion of the 
shaft I32 being preferably bent outwardly there 
at about an abutting washer I56. The knob I34! 
abuts against the ?rst-mentioned hub element 
38", if desired over a bearing I68. A pin I?!) pre 
vents the knob from being unscrewed from the 
shaft I32. The central hub elements 35" are dis 
placeable in the axial direction in this embodi~ 
ment, but their freedom of movement in a direc 
tion toward one another is limited by a sleeve 
In which is always locked against rotary move 
ment relatively to the hub elements. 34" by means 
of projections I ‘I3. By-rotating. the knob I34 in 
one direction or the other the hub elements 34” 
and 38” are loosened or locked, respectively by 
the tabs Itli as described above, regardless of the 
position of elements 36". 
A shaft I14, which‘is preferably arranged in 

side the shaft I 32, extends outside the hub ele 
ment 38" on the opposite side of the knob i34, 
and is here preferably connected to a tightening 
device, a knob I16, into which it is‘ threaded.‘ A 
carrier pin I18, which‘ may havean oblong cross 
section, is rigidly connected With said shaft. This 
pin extends with axia1 play through recesses I56 
in the two externally located shafts I32 and I72, 
and is preferably rigidly connected to an “outer 
pipe socket I52’ which may be causedto bear 
on the hub element 36" located to the right in 
Fig. 13. Inside the shaft sleeve I'M is arranged 
a shaft I32 extending through the knob I16, and 
this shaft may be formed with a head-shaped 
portion I82 on the outside of the knob, said head 
shaped portion abutting against the knob I75. 
Rigidly connected with the shaft I89 is a pin I84 
of the same shape as that of the pin I78. The 
pin I84 is axially movable in slots I56 in all ex 
ternally located shafts I72, I32, lid. The pin 
I84 is rigidly connected to a pipe socket, I52’, be 
side the hub element 36” located to the left in 
Fig. 13. 
. By turning the knob Ilt‘ its threaded connec 
tion with the shaft I14 moves the latter to the 
right, as viewed in Fig. 13, while at the same time 
the knob is moved to the left so as to bear against 
I82 on the shaft I80, thus moving the shaft to 
the left. Hence, the sockets I 52' are movedin 
a direction away from each other and toward the 
respective hub elements 36", thus locking the ele 
ments 3t" relatively to the central hub elements 
34", provided the hub I34 has been turned to 
locking position to thus prevent outward axial 
displacement of the elements 34" and 38". Turn 
ing of the knob in the other direction permits 
the sockets I 52' to move toward each’ other to 
thereby unlock the elements 36". 
Here, as in the embodiment according to Fig. 

10, the one looking member, that is to say the 
knob I32, may bring all of the hub elements into 
and out of locking engagement with each other 
provided the knob lit‘ and hence the sockets I52’ 
are in locking position. While the knob I34 and 
thus the hub elements 34" and 38" remain in 
looking position, it will be possible with the knob 
I'IIi to loosen and look only the hub elements 
34" and 36" relatively to each other. For this 
reason, the hub elements 38" are preferably con 
nected with the back and the foot-rest of the 
chair or stretcher. 
While more or less speci?c embodiments of the 

invention have been shown, it is to be‘ understood 
that the same are for purpose of illustration only; 
and that the invention'is not to be limited there; 



‘by. but its scope is to be determined by' the ap 
pended claims viewed in thelight of the prior art. 
What I claim is: ' 
1.v In a pair of axially aligned rotatable joints, 

each joint including an inner, middle and outer 
element rotatable with respect to each other, a 
?rst hollow shaft, the middle element of each 
joint being ?xed to said shaft, expansible struc 
ture disposed vbetween the inner elements of said 
joints, means for expanding said structure for 
forcing said elements into locking engagement 
‘with said middle elements, contractable structure 
extending through said hollow shaft and engage 
able with the outer surfaces of said outer ele 
ments, and means for contracting said last men 
tioned structure to force said outer elements int/o 
locking engagement with said middle elements. 

2. In a pair of axially aligned rotatable joints, 
each joint including an inner, middle and outer 
element rotatable with respect ‘to each other, a 
?rst hollow shaft, the middle element of each 

"aiidoss bio 
face, means responsive to axial displacement of 

‘said surface for locking the middlev element to 
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joint being ?xed to said shaft, a second hollow ’ 
shaft surrounding said ?rst shaft and disposed 
between the inner elements of said joints, cam 
means acting through said second shaft for forc 
ing said inner elements into locking engagement 
with said middle elements, a third shaft extend 
ing through said ?rst shaft and having means 
engaging the outer surface of one of said outer 
elements, and cam means acting through said 
third shaft for forcing said outer elements into 
locking engagement with said middle elements. 
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3. In a pair of axially aligned rotatable joints, - 
each joint including an inner, middle and outer 
element rotatable with respect to each other, a 
?rst hollow shaft, said inner and middle elements 
being rotatably and axially movable on said shaft, 
abutment means carried by the ends of said shaft 
to limit axial movement of said middle elements 
in outward directions, expansible structure dis 
posed between the inner elements of said joints 
and arranged to limit axial movement of said in 
ner elements in inward directions, means to ex 
pand said structure to force said inner elements 
outwardly into locking engagement with said mid 
dle elements, contractable structure extending 
through said hollow shaft and engaging the outer 
surfaces of said outer elements, and said contract 
able structure including means for contracting 
the last mentioned structure to force said outer 
elements inwardly into locking engagement with 
said middle elements. 

4. In a pair of axially aligned rotatable joints, 
each joint including an inner, middle and outer 
element rotatable with respect to each other, an 
inner shaft, said middle and outer elements being 
rotatably and axially movable on said shaft, a 
hollow shaft surrounding said inner shaft and 
disposed between said middle elements so as to 
limit axially inward movement thereof, means 
carried by said inner shaft for limiting outward 
movement of said outer elements and for forcing 
said outer elements into locking engagement with 
said middle elements, expandable structure dis 
posed between said inner elements, and means for 
expanding said structure for forcing said inner 
elements outwardly into locking engagement with 
said middle elements and for forcing the latter 
outwardly into locking engagement Wtih said 
outer elements. 

5. In a rotatable joint, three adjacent elements 
rotatable with respect to each other, shaft means 
including a plurality of telescoped shafts, at least 
one of said shafts extending axially through all 
of said elements, a ?rst member carried by said 
shaft means and having axially displaceable sur 
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at least one of the outside elements, a second 
‘member carried by said shaft means and having 
axially displaceable surface, and means respon 
sive to axial displacement of the surface on said 
second member for locking said middle element 
to at least the other outside element. ' 

6. In a, rotatable joint, three elements rotat 
able with respect to each other, shaft means 
including a plurality of telescoped shafts, at least 
one of said shafts extending through all of said 
elements, said elements having adjacent radial 
faces, a ?rst member carried by said shaft means 
and having axially displaceable surface, means 
responsive to axial displacement of said surface 
for transmitting oppositely directed axial forces 
to at least the middle element and one of the 
outside elements, respectively, for clamping the 
adjacent radial surfaces thereof together, a sec 
ond member carried by saidv shaft means and 
having axially displaceable surface, and means 
responsive to axial displacement of the surface 
on said second member for transmitting oppo 
sitely directed axial forces to at least said middle 
element and the other outside element for clamp 
ing the adjacent radial faces thereof together. 

7. In a rotatable joint, at least three adjacent 
elements rotatable with respect to each other, 
shaft means including a plurality of telescoped 
shafts, at least one of said shafts extending 
through all of said elements, a ?rst member car 
ried by said shaft means and having axially 
displaceable surface, means responsive to axial 
displacement of said surface for looking all of 
said elements together, a second member carried 
by said shaft means and having axially displace 
able surface, and means responsive to axial dis 
placement of the surface on said second member 
for looking at least two and less than all of said 
elements together. 

8. In a rotatable joint, three elements rotat 
able with respect to each other, shaft means 
including a plurality of telescoped shafts, at least 
one of said shafts extending through all of said 
elements, said elements having adjacent'radial 
faces, a ?rst member carried by said shaft means 
and having axially displaceable surface, means 
responsive to axial displacement of said surface 
for transmitting oppositely directed axial forces 
to the two outside elements to clamp their radial 
faces againstthe radial faces of the middle ele 
ment, a second member carried by said shaft 
means and having axially displaceable surface, 
and means responsive to axial displacement of 
the surface on said second member for transmit 
ting oppositely directed axial forces to the mid 
dle element and to one of the outside elements to 
clamp the radial faces of these two last men 
tioned elements together. 

9. In a pair of axially spaced and aligned ro 
tatable joints, each joint including three adja 
cent elements rotatable with respect to each 
other, shaft means including a plurality of tele 
scoped shafts, at least one of said shafts extend 
ing through all of the elements of both of said 
joints, a first actuator carried by said shaft means 
and having axially displaceable surface, means 
responsive to axial displacement of said surface 
for locking the middle element of each joint to 
at least one of the outside elements of the respec 
tive joint, a second actuator carried by said shaft 
means and having axially displaceable surface, 
and means responsive to axial displacement of the 
surface on said second actuator for locking said 
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middle element of each joint to at least the 
other outside element of the respective joint. 

10'. In a pair of axially spaced and aligned ro 
tatable joints, each joint including three elements 
rotatable with respect to each other, shaft means 
including a plurality of telescoped shafts, at least 
one of said shafts extending through all-of the 
‘elements of both of said joints, the elements of 
each joint having adjacent radial faces, a ?rst 
actuator carried by said shaft means and having 
axially displaceable surface, means responsive to 
axial displacement of said surface for transmit 
ting oppositely directed forces to at least the 
middle element and one of the outside elements 
of each joint to clamp the adjacent radial faces 
thereof together, a second actuator carried by said 
shaft means and having'axially displaceable sur 
face, and means responsive to axial displacement 
of the surface on'said second actuator for trans 
mitting oppositely directed axial forces to at least 
said middle element and the other outside ele 
merit of each joint to clamp the adjacent radial 
faces thereof together. 

12 
11. In a pair of‘ axially spaced. and aligned 

rotatable joints, each joint including three ele. 
ments rotatable with respect to each other, shaft 
means including a plurality of telescoped shafts, 
at least one of said shafts extending through 
all of the elements of both of said joints, the 
elements of each joint having adjacent radial 
faces, a ?rst actuator carried by said shaft means 
and having axially displaceable surface, means 
responsive to axial displacement of said surface 
for transmitting oppositely directed forces to the 
two outside elements of each joint to clamp their 
radial faces against the radial faces of the res 
spective middle elements, a second actuator car 

’“ ried by said shaft means and having axially dis 
placeable surface, and means responsive to axial 
displacement of the surface on said second actue 
ator for transmitting oppositely directed axial 
forces to the middle element and to one of the 
outside elements of each joint to clamp the 
radial faces, of the respective last mentioned ele 
ments together. 
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