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UNITED STATES PATENT office 
2,579,305 

Position-ADJUSTING TECHANISM 
Clifford E. Cushman, Burbank, Califa assignor 

to Sturgess, Inc., a corporation of California 

Application January 26, 1948, serial No. 4,347 
(Cl. 155s,16) 33 Claims. 

This invention relates to adjustable mechanical 
structures and particularly to improved posia 
tion-adjusting mechanisms. The invention pos 
sesses particular utility in connection with re 
clining chairs having tiltable backs and for this 

ual control of the chair occupant in order to 
permit relative movement of the frictional mem 

reason is described in detail in connection there 
with. Although the invention is described with 
particular reference to such chairs, it is to be 
tihderstood that many of its features are appli 
cable in connection with other mechanical struc tures comprising pairs of relatively movable in 
terconnected structural members, such as pairs 
of pivoted members. 
A position-adjusting mechanism of the type to 

which this invention is particularly directed in 
cludes a braking mechanism including a pair 
of frictionally engageable holding members 
which are respectively mounted dih or othefwise 
connected to two such relatively movable stric 
tural members. In partieular, for example, an 
adjustable reclining chair of the type which is 
employed on airplanes and to which this inven 
tion is especially applicable includes three chair 
members, namely: a support member, a seat 
member, and a tiltable back member, or chair 
back. Such a support member is rigidly 
mounted on the fidor of an airplane and the 
seat member in many instances is slidably car 
ried by the support member in such a way that 
it can move backward and forward thereon, and 
the back member is pivotally attached to the 
support member and also attached to the seat 
member in such a way that, as the back member 
is tilted backward and forward with respect to 
the support member, the seat member is also 
carried backward and forward into correspond 
ing positions. Adjusting mechanisms of the type 
with which this invention is concerned are con 
nected between any two of such relatively mov 
able members in such a way as to hold them securely together thereby locking the chair in 
some predetermined shape to suit the comfort 
of the decupant. The adjustment of such a 
chair is preferably under the control of the chair occupant, the adjustment being accomplished 
most conveniently by means of a control member 
mounted at the side of the chair, such as on 
the chair arm. . . 

The type of position-adjusting mechanism to 
which this invention is primarily directed cbm 
prises a pair of frictionally engageable members 
or groups of members which serve as a brake 
for locking the chair members in any selected relative positions. The frictionally engageable 
members form a part of a frictionatype locking 
device which preferably includes suitable means 
for releasing the braking members under mian 

10 

bers in either direction. With this arrangement, 
it is relatively easy to release the brake and 
adjust the shape of the chair by moving the 
chair members relatively between predetermined 
extreme positions. 

Usually a series of chairs employing such posi 
tion-adjusting mechanisms is arranged seriatim, 
one behind another, such as in the cabin of an airplane: it is, of course, necessary for the lock 
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ing device to hold in one direction against the 
weight of the chair occupant or any other similar 
force that might be applied to the chair in a 
similar direction. Frequently, however, it is de 
sirable to permit the locking device on one of 
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the chairs to be released readily when a force 
is applied to the chair in an opposite direction. 
For example, if one chair is vacant and the oc 
cupant in the chair behind wishes to rise, it is 
often desirable that he be able to push or tilt 
the back of the chair immediately preceding him 
fórwardly into a more upright position, in order 
to give him more room for rising. Also, of 
Öourse, when a chair is unoccupied, it is often 
desirable to move the chair-back to the upright 
position for the maximum convenience of the 
occupant of the chair behind. 
In the Copending patent application Serial No. 

l,864 filed January 12, 1948, now abandoned, 
there has been described and claimed a position 
adjusting mechanism which comprises a pair of 
complementarily threaded members such as a 
nut and a screw, which is adapted to be com 
pressed and extended by means of axial forces 
applied therebetween. The two threaded mem 
bers are connected between two relatively mov 
able structural members and can be arranged 
to be locked in any desired position by means 
of a brake shoe, which is adapted to frictionally 
engage a brake drum on the periphery of the 
fiut. The present invention is applicable to that 
type of position-adjusting mechanism as well as 
to others in which frictionally engageable brake 
rhémbers are employed for locking the miech 
ailism in a predetermined position, as more fully 
described hereiraafter. - 

One df the objects of the invention is to pro 
vide an adjustable chair with an adjustable posi 
tioning device employing frictionally engageable 
braking surfaces with means for holding the 
back mémber 6f the chair againstiellatively iarge 
rearward-tilting forces but which permits the 
back member to be moved by forward-tilting 
forces exceeding a relatively low predetermined 
value. . . . . . . . 
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Another object of the invention is to provide 
a position-adjusting mechanism employing fric 
tionally engageable braking surfaces with means 
for permitting relative movement of the members 
of the positioning mechanism in opposite direct 
tions in response to oppositely directed forces 
exceeding corresponding predetermined values. 
Another object of the invention is to provide 

an adjustable positioning mechanism having two 
relatively movable members and employing a 
brake mechanism utilizing frictionally engage 
able braking surfaces with means which Op 
posing forces applied in one direction between 

5 

0. 

said members and with means which causes 
slippage of said braking surfaces when such force 
exceeds a predetermined value. 
Another object of the invention is to provide 

an adjustable positioning mechanism employ 
ing a braking mechanism having frictionally 
engageable braking surfaces with means includ 
ing a spring for urging said braking surfaces 
together to resist relative movement thereof by 

5 
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forces applied in one direction and means coop 
erating with the spring for maintaining the fric 
tional force between said braking surfaces sub 
stantially constant independently of the coeffi 
cient of friction therebetween so that the posi 

25 

tioning mechanism may be adjusted when such 
forces exceed a substantially constant predeter 
mined value. 
Another object of the invention is to provide 

a position-adjusting mechanism with a preloaded 
spring which opposes adjustment forces in a pre 
determined direction and which urges frictionally 
engageable braking surfaces together to produce 
frictional forces which resist such adjustment 
forces. - - - - - - 

30 

reclining chairs, it is to be understood that it is 
also applicable to other types of structures in 
which it is desired to provide a locking device 
which holds against relatively large forces in 
one direction and relatively small forces in the 
opposite direction. The foregoing and other 
advantages, objects, and features of the inven 
tion which distinguish it from the prior art, will 
be readily apparent from a consideration of the 
Several embodiments of the invention which are 
illustrated in the accompanying drawing and the 
following description thereof. 

In the drawings, wherein the same numbers 
in the Several views represent like parts: 

Figure 1 is a partly broken away isometric view 
of an airplane chair incorporating the invention; 

Fig. 2 is a fragmentary view showing the con 
trol button mounted on the chair arm; 

Fig. 3 is a side elevational view of a first form 
of the improved position-adjusting mechanism; 

Fig. 4 is a fragmentary sectional view of the 
first position-adjusting mechanism taken on the 
plane 4-4 of Fig. 6; .. 

Fig. 5 is a longitudinal sectional view of the 
first position-adjusting mechanism of Fig. 1; 

Fig. 6 is a view of the first position-adjusting 
mechanism of Fig. 1 taken on the plane 6-6 of 
Fig. 3; . S. 

Fig. 7 is a detailed sectional view of the first 
position-adjusting mechanism taken on the plane 
7-7 of Fig. 3; 

Fig. 8 is a detail view of the brake mechanism 
of the first position-adjusting mechanism taken 

35 

Another object of the invention is to provide . 
a position-adjusting mechanism which employs 
such a preloaded spring with means for adjusting 
ably varying the value of the force which must 
be exceeded to cause adjusting of the mechanism. 

40 

Another object of the invention is to provide . 
Such a position-adjusting mechanism which is 
of simple low cost light weight construction, 
which operates silently and reliably. 
According to the present invention, a friction 

. s 

type locking device is provided with means for 
holding the pair of frictionally engageable ele 
ments together in braking, or locking, engage 
ment for a large range of forces applied in a 
forward direction to the top of the chair-back, 
but only for a small range of forces applied in 
the opposite direction. With this arrangement, 
the locking device is adapted to hold a chair 
locked in a predetermined shape against the 
weight of its occupant or any similar force which 

5 

tends to tilt the chair back rearwardly, but at . 
the same time, is adapted to permit the chair 
back to be tilted upwardly, or forwardly, into 
an erect position by means of a relatively small 
forwardly directed force. 
More particularly, in accordance with this in 

vention, such a locking device is provided with 
two springs or other resilient or compressible 
members one of which determines the maximum 
load which the lock can hold in one direction 
and the other of which determines the maximum 
load which the lock can hold in the opposite 
direction. For convenience, the first spring is 
hereinafter referred to as the overload, or hold 
ing, spring and the second spring is referred to 
as the override, or push-up, spring. 
While the invention is particularly shown and 

described in connection with its application to 

5 

on the plane 8-8 of Fig. 7; 
Fig. 9 is a longitudinal sectional view of a 

Second form of the position-adjusting mecha 
nSm; 

Fig. 10 is a sectional view taken on the plane 
0-0 of Fig. 15 showing details of the braking 
mechanism of the second form of the position 
adjusting mechanism; 

Fig. 11 is an exploded isometric view of the 
braking device of the second form of the position 
adjusting mechanism; 

Fig. 12 is a side elevational view of a third 
form of the position-adjusting mechanism; 

Fig. 13 is a longitudinal Sectional view of the 
third form of the position-adjusting mechanism 
taken on the plane 3-3 of Fig. 12; 

Fig. 14 is a detailed sectional view of the third 
form of the position-adjusting mechanism taken 
on the plane 4-4 of Fig. 13; 

Fig. 15 is an isometric exploded view of the 
brake lever of the third form of the position-ad 
justing mechanism; 

Fig. 16 is a sectional view of the third form 
of the position adjusting mechanism taken on 
the plane 6- 6 of Fig. 13 showing details of the 
braking mechanism; 

Fig. 17 is a detailed sectional view of the third 
form of the position-adjusting mechanism taken 
on the plane - 7 of Fig. 13; 

Fig. 18 is a side elevational view of a fourth 
form of the position-adjusting mechanism; 

Fig. 19 is an enlarged fragmentary view show 
ing details of the fourth form of the position 
adjusting mechanism; 

Fig. 20 is a sectional view taken on the plane 2020 of Fig.19 showing details of the brak 
70 ing mechanism of the fourth form of the posi 

tion-adjusting mechanism; 
Fig. 21 is a detail view taken on the plane 

2-2 of Fig. 19, also showing details of the last 
mentioned braking mechanism; and 

Fig. 22 is a fragmentary view of a canting leaf 
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employed as a braking member of the last men 
tioned braking mechanism. 

PART I 
Introduction 

In the drawings, there are illustrated four forms 
of position-adjusting mechanism incorporating 
the features of the present invention as applied 
to a reclining airplane chair. Each of these posi 
tion-adjusting mechanisms comprises a housing 
or body member and a rod member longitudinally 
movable therein. These two members are cons 
nected respectively to two of the relatively movi 
able structial members of the airplane chair 
or other articulated structure which is to be ad 
justably set in predetermined positions. Each 
of these position-adjusting mechanisms is ar 
ranged to be extended, or expanded, and to be 
compressed, or contracted, in response to axial : 
forces applied between the body member and the 
rod member. Each of the position-adjusting 
mechanisms includes a braking mechanism which 
comprises two frictionally engageable braking 
members Which are adapted to hold or lock the 
position-adjusting mechanism in any pre-set po 
sition. When they are engaged. In practice, a 
brake-release mechanism is provided for disen 
gaging the braking members to release the brake 
mechanism in Order to accomplish the desired ex 
tension and compression from one predetermined 
position to another. In practice, as applied to 
a reclining chair in the embodiments of the in 
vention illustrated, each of the position-adjust 
ing mechanisms is compressed. When the back 
member of the chair is tilted backwardly and is 
extended when the back member is raised to its 
upright position. A backwardly directed force 
may be applied to the top of the chair-back to 
effect the compression and a forwardly directed 
force to effect the extension. For convenience 
they are referred to herein as compression and 
extension forces respectively. 
The three forms of the invention illustrated in 

Figs. 1 to it inclusive, are of the type covered 
by the aforesaid copending patent application in 
which the braking mechanism comprises one 
brake member, or one group of brake members, 
mounted on the body member and another brake 
member, or group of brake members, mounted 
on the rod member. In this type of the inven 
tion, the rod member is in the form of a threaded 
screw and the brake member, which is mounted 
thereon, is rotated relative to the body member 
by means of a threaded nut which engages the 
threaded rod. In another type of the invention 
illustrated in Figs. 18 to 21 inclusive, the first 
brake member or group of brake members, is also 
mounted on the body member, but the second 
brake member is provided by the surface of the 
rod member itself. In all forms of the inven 
tion, the first and second brake members are 
normally urged together into frictional engage 
ment to lock the position-adjusting mechanism 
in any set position and the brake members may 
be disengaged by means of a brake-release mechs 
anism controllable from the arm (of the chair 
to which the position-adjusting mechanism is ap 
plied. In addition, means such as an overload 
spring is provided in each form of the inven 
tion for maintaining the brake members engaged 
as long as any compression force is less than a 
predetermined relatively large value. Also, in 
addition, means such as ai override Spring is pro 
vided in each form of the invention for main 

10 
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taining the members engaged as long as any ex 
tension force is less than a predetermined rela 
tively small value. 

Before considering the details of construction 
of the two types of position-adjusting mecha 
nisms illustrated, it is first desirable to consider 
the structure of an airplane chair (), in connec 
tion with which each of these positiofar-adjust 
ing eachanisinS is used, . . . . . . . 
The chair o comprises a support member 2, a 

Seat member 4, and a tiltable back member 6, 
The support member 2 comprises two internally. 
braced side members 8 having feet 29 by means 
of which the chair () is secured to the floor of 
an airplane and having arms, or arm-rests, 2 
for the comfort of the chair occupant. The-supe 
port member 2 also includes a front COSS-bai 
or cross-rod 22 interconnecting the side members 
8 just below seat-height. The back inémber 6, 
which carries a back gushion, is pivotally at 
tached to the rear portion of side heinbers 
by means of brackets 24 attached to opposite sides 
of the back member and pins 26 projecting in 
Wardly from the back ends of the arms 2A. The 
pivotal interconnections between the support 
member 2 and the back member 6 serve to fur 
ther strengthen the chair 0. The seat aerber 
4 comprises a seat frame 28 which bears a seat 
cushion. 20. The back end of the seat is pivotally 

the back member 6 and its front end is slidably 

4. 

60 

65 

Supported on the froit, cross-bar 22 by means of 
slotted guides 25 extending downwardly from the 
Seat frame and pins 3 carried by lugs, 32.ex 
tending upwardly from the front cross-bar. A 
rear CrOSS-bar 34 is attached to opposite sides 
of the back Inernber 6 at the botton end thereof 
beneath the pivot pins 27. 
Each of the four position-adjusting mecha. 

nisms incorporating the piesent invention an 
hereinafter designated by the numerals G, 2.99, 
390, and 400, is preferably mounted beneath the 
seat member 4 in interconnecting relationship 
between the two cross-bars. 22 and 34 and mid 
way between the two side members 8. Each of 
these position-adjusting mechanisms is locked 
and unlocked by manipulation of a controllmen 
ber in the form of a button 42 mounted at the 
front end of one of the chair arms 2i. While 
the position-adjusting mechanism is thus un 
locked, permitting it to be extended or compressed, 
the back member 6 may be readily moved by the 
chair occupant from one tilted position to an 
other. But while the position-adjusting mecha 
nism is locked, the back member 6 is held firmly 
in the tilted position Selected. 

PART II 

Screw type 

Form 1.-The first position-adjusting mecha 
nism 00 comprises a divided housing member 
2 and a rod member 64 which are respec 

tively pivotally mounted on the two cross-bars 
22 and 34. The housing member 2 is held to 
gether by means of screws O3. The rod men 
ber 04 carries a threaded nut 06 which is 
mounted for rotation in the housing 2 by 
means of front and rear ball-bearing assemblies 
08 and 9 at Opposite ends thereof. Both the 

rod member 6 and the nut fos are provided 
with multiple-start threads. Rotation of the nut 
fe in the housing O2 is prevented by means of a 
braking mechanism if 0 including a stator mem 
ber in the form of a segmental. conical brake 
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shoe 2 which mates with and frictionally en 
gages a rotor member in the form of a conical 

... brake drum 4 arranged on the periphery of the 
nut. The brake shoe 2 and the brake drun 
4 are tapered forwardly, the former being suit 

ably made of Micarta and the latter aluminum. 
When the braking mechanism is engaged, the 

position-adjusting mechanism 00 is locked 
against extension and compression as long as the 
extension and compression forces lie below cor 
responding limits as more fully explained herein 
below. 

It is to be noted that the housing O2 carries 
trunnions 20 at opposite sides thereof by means 
of which it is Supported on a universal coupling 
64 which is pivotally attached to a front bracket 
68 extending rearwardly from the front cross-rod 
22, and that the rod member 04 is pivotally con 
nected to the rear cross-rod 34 by means of a 
rear bracket 56 extending forwardly therefrom. 
Furthermore, it is to be noted that the working 
parts of the position-adjusting mechanism 00 
are arranged within a dust-proof housing includ 
ing the housing member 02, a forwardly-extend 
ing tube 30, and a collapsible tubular member 
32 in the form of a Sylphon bellows. The 
threaded rod O4 is arranged to be longitudinally 
movable in the housing 02 through concentric 
front and rear openings 36 and 38 at the front 
and rear ends respectively of the housing mem 

O 

15 

20 

25 

30 
ber 02. These and many other details of con 
struction are described more fully in the afore 
said Copending patent application. 
The inner races 40 and 4 of the ball-bearing 

assemblies 08 and 09 abut front and rear 
shoulders 42 and 43 at opposite ends of a cen 
tral collar 44 of the nut 06. The outer races 
46 and 47 of the ball-bearing assemblies 08 
and O9 slidably engage the cylindrical wall of 
the main cavity 48 which extends longitudinally 
Within the housing member 02 in coaxial rela 
tionship with the openings 36 and 38. The front 
outer race 46 normally engages the inner Sur 
face of the wall portion 49 surrounding the front 
opening 36. However, the rear outer race is free 
to move within the space at the rear end of the 
cylindrical cavity 48. 
The nut 06 and the ball-bearing assemblies 
08 and 09 are normally urged forwardly with 

in the cavity 48 by means of a preloaded push 
up, or override, spring 50. The override spring 
50 is of helical configuration and is mounted 

concentrically with the threaded rod 04 within 
a sleeve 52 which is rigidly mounted upon and 
extends rearwardly from the housing member 
f02 coaxially with the rear opening 38. The 
axial length of the spring 50 and hence the 
force which it exerts against the rear outer 
bearing 46 is adjustable by means of an annular 
nut 54 which threadably engages the rear end 
of the sleeve 52. 

Pressure of the brake shoe 2 is exerted 
against the drum 4 by means of a crank 6) 
including an eccentric cylindrical crank rod 
62 supported between a crank hub 64 and a 

crank pin 66 both of which are journalled in 
facing walls of a portion of the housing member 
f02 as illustrated in Figs. 7 and 8. The crank 
rod 62 rests Within a semi-cylindrical cross-slot 
| 68 on the side of the brake shoe 2 opposite: 
the conical braking Surface 58 thereof. 
A crank arm. TO is welded to the crank hub 

f 64 and extends radially therefrom in the same 
direction in which the crank rod 62 is offset 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
from the center of the crank 60. The crank 
arm 70 stands adjacent to the periphery of 
the housing member 102 and its outer end 74 
is drawn toward the housing member by means 
of a coiled tension spring fl G. 
The inward movement of the crank arm 0 

toward the housing member 02 is limited by 
means of a stop screw or stoppin 78 projecting 
radially therefrom. This stop pin or stop screw 
f78 extends radially inwardly toward the housing 
member 102 and is adjustable radially in a 
threaded female part 79 welded to the crank 
arm 8 and is locked in any desired position 
by means of a holding nut 80. Preferably the 
inner end of the stop pin is spaced slightly 
from the outer Surface 8 of the wall of the 
housing member 02 when the brake shoe fl2 
engages the brake drum 4 in the most for 
ward position of the threaded nut 06 in the 
housing 02 and engages the housing member 
C2 firmly when the nut 06 is drawn rearwardly 

in the housing member 02 against the force of 
the override spring 50. 
Thus, with this arrangement, a Substantially. 

constant pressure is exerted by the brake shoe 
f2 against the brake drum 4 while engaged, 

irrespective of the axial position of the threaded 
nut 06 in the housing 02 So long as the pin 
78 is spaced from the surface 8. The brake 

shoe 2 may be withdrawn from the brake 
drum 4 by means of a flexible cable or wire 
Such as a Bowden Wire 86 which is controllable by 
means of the release button 42 mounted on 
one of the chair arms 2 as more fully set forth 
in the aforesaid copending patent application 
to permit the chair-back 6 to be raised and 
loWered. 

In said Copending patent application, it has 
been explained how a position-adjusting mecha 
nism of the type described above is capable of 
Supporting large axial loads by means of a 
small force exerted by an overload spring 76 
provided that the pitch angle a of the threads 
of the rod 04 and the nut 06 is only slightly 
greater than the binding angle. The binding 
angle is the minimum pitch angle a at which 
the nut 06 would be locked against rotation 
on the rod 04 when an axial thrust is applied 
therebetween, while the nut is constrained 
against axial movement in the housing O2. 
The binding angle depends upon the coefficient 
of friction of the threads and also upon the angle 
B between the faces of the threads. As pointed 
out in Said application, the binding angle is 
approximately 17.5 for dry metal-to-metal 
bearing surfaces. The actual mechanical ad 
vantage of such an arrangement, that is, the 
value of the load which may be held, divided by 
the force exerted by the holding or overload 
Spring 76 is approximately inversely propor 
tional to the deviation of the actual pitch angle 
from the binding angle. For this reason, in 
practice, the pitch angle is set at about one or 
two degrees greater than the binding angle, and 
the threads are maintained substantially dry 
so that the binding angle and hence the mechani 
cal advantage of the mechanism are maintained 
at a high constant value. 
The actual force that must be exerted by the 

brake shoe 2 on the brake drum to hoid 
against a predetermined load is inversely pro 
portional to the coefficient of friction a between 
the two frictionally engageable members. In 
other words, the maximum compression load 
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which can be held is given by the following 
equation . . . . . 

Fas AgPi. (1) 
where 
Fe=maximum compression load, 
ascoefficient of friction of brake shoe on brake 
drum, .. 8 r 

F1=tension exerted by overload spring, 
K1=constant depending on the following factors: 

(a) the binding angle, 
(b) the pitch angle, 

mechanical advantage of the crank 
(d) the force exerted by the overload spring 

on the crankarn, a. 
(e) the radius of the thread, 
(f) the radius of the brake drum, 
(g) the angle the braking surfaces nake 

with the axis of the rod member. 
It is to be noted that the maximum compress 

sion load which can be held by any given over 
load spring, varies with u and is therefore 
affected by the condition of the braking , SE 

In practice, since the value of p. varies : 
With age and use of the brake mechanism, the 
faces. 

value of the spring force, F1 is set at a value 
which will hold against the desired maxillin 
compression load for the smallest expected value 
of u likely to occur under operating conditions. 
As a matter of fact, it is noted that with the 

arrangement described, the nut 06 is coastrained 
against any substantial axial movement in the 
housing member 2 when compression thrusts 
are applied. As long as the axial load in this 
direction is less than the maximum load that can 
be held by the overload spring. 6 as determined 
by Equation 1 the position-adjusting device rer 
mains securely locked. But on the other hand, 
it is noted that the nut? OS is free to move axially 
in the opposite direction against the foree of the 
push-up or override spring 59 when an extension 
thrust is applied between the rod member 04 and 
the-housing member 102. If such a force is aps 
plied while the brake mechanism is disen 
gaged, the rearward movement of the nut is very 
sight and extension occurs, 
But when an extension force is applied while 

the brake mechanism is engaged, the nut S 
is moved rearwardly within the housing 02 
against the force of the push-up Spring 9. 
During the initial portion of this movement, that 
is, while the extension forge is small, the brake it 
remains fully engaged. However, when the crank 
arm TG has moved inwardly to the point where 
the stop pin 78 contagts the surface i8, the 
pressure of the brake shoe 2 again 
drum f4 becomes relieved. App 9 
ther extension forces in 9pposition to the f 
the pverride spring 58 decreases the actual forge 
applied to the brake duna 4 by the gyerload 
spring 76 until such time as the net force F1 
exerted between the braking surfaces falls below 
the value required to hold against the extension 
force as determined by Equation 1. above. When 
this occurs, the nut, is rotates on the threaded 
rod member 04. 

It is to be noted at this point that as soon as 
rotation of the nut B6 commences, further rear 
Ward movement of the nut in the housing 92 is 
retarded, the nut being thus resiliently con 

an. d against further movement. As a result, 
frigtional engagement of the two brake members 
2 and 4 is maintained as the nut rotates, and 

the actual force of frietion existing therebetween 

10 

20 

10 
is governed by the override Spring. 50, in accord 
ance with the magnitude of the extension force. 
Ef still larget extension forces are applied, es 
pecially if they are applied suddenly, the nut 6 
may be forced rearwardly to the point where the 
brake drum 4 becomes completely disengaged 
from the brake shoe 2, and even though the nut 
G6 accelerates, the braking mechanism 9 may 
remain disengaged for a substantial period, so 
long as such a large extension force is applied. . 

It is to be noted that the magnitude of the ex 
tension force which is required to permit the 
crank arm 79 to move inwardly to the point 
where the stop pin 78 contacts the surface i8 
is determined by the compliance, or rate factor, 
of the override spring 50, and the actual degree 
of compression of the override spring 50 between 
the nut 54 and the rear outer race 46. Thus, 
the magnitude of the force extension required to 
cause extension of the position-adjusting mecha 
nism is approximately equal to the force ex 
erted by the preloaded override spring 50 on the 
outer race. 46. - - 
In fact, it can be shown that the minimum value 

of the extension force required to release the 
brake is substantially, independent of the coeffi 
cient of friction is existing between the braking 
surfaces of the brakeshoe 2 and the brake drum 4. 

As the extension force is increased further, the stop pin 9 compresses the surface 8 thereby 
reducing the force between the braking surfaces.   
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sufficient to permit maintenance of the residual 
braking force just below the holding value FE. 

It is to be noted that if the coefficient of fric 
tion a changes for some reason even by a large 
amount, only a slight change in the extension 
force is required to establish the residual braking 
force below the holding value. In other Words, 
the force required to extend the position-adjust 
ing mechanism 00 is practically independent of 
the coefficient of friction u between the braking 
surfaces of the brake shoe 2 and the brake 
drum 4. 
With the arrangement described, it is clear 

that by suitable selection of physical constants 
of the apparatus, the position-adjusting mecha 
nism 00 may be readily designed to hold against 
compression forces up to a relatively large Over 
load value and still permit extension when forces 
exceeding a relatively small value are applied 
in the opposite direction. 

It is to be noted that the extreme positions to 
which the seat member 4 and the back member 
f6 of the chair may be moved relative to the 
support member 2 is determined by the stroke 
of the rod member 04 relative to the housing 
member 02. The length of this stroke is deter 
mined by the stop screw 90 at the forward end 
of the rod member 04 and the length of the stop 
sleeve 92 which is positioned between the nut 
O6 and the bonnet 94 within which the back 
end of the rod member 04 is Supported. 
Form 2-A second form of the position-adjust 

ing mechanism 200 of this invention which may 
be employed for adjusting the shape of the chair 
fo is illustrated in detail in Figs, 9 to 11 inclusive. 
This position-adjusting mechanism 200 likewise 
comprises a divided member 202 and a threaded 
rod member 204 which are supported between the 
two cross-rods 22 and 34 of the chair in the 
nanner hereinbefore described. In this case, 
a threaded nut 206 which engages the threaded 
rod 204 is constrained for limited axial move 
ment within the housing member 202 between 
thrust-bearing assemblies 208 which are firmly 
Secured therein by means of locking rings 20 
which engage the outer races 22 of the ball 
bearing assemblies. The inner races 24 of the 
ball-bearing assemblies abut opposite ends of an 
enlarged rectangular portion 26 of the nut 206 
in order to limit the axial movement of the nut 
in the housing of the two bearing assemblies. A 
flange 28 extends outwardly from the nut 206 
between the ends of the rectangular portion 26 
to provide shoulders to accept the thrust of Sec 
tions of the braking mechanism 220 which is 
employed in this form of the invention to lock 
the position-adjusting mechanism 200 against 
compression and extension. 
The braking mechanism 220 of this position 

adjusting mechanism 200 includes a front section 
222 and a rear section 224, the front section 222 
being arranged on the front side of the flange 
28 and the rear section being arranged on the 
rear side of the flange 28. The two sections 
222 and 224 of the braking mechanism 220 are 
of similar construction, the details of the rear 
Section 224 being illustrated best in the exploded 
view of Fig.11. 
The rear section 224 of the braking mechanism 

comprises a pair of rear rectangular stator discs, 
leaves, or plates 226 which are provided with cen 
tral apertures 228 which encircle the nut 206 and 
which are held against substantial rotation with 
in the housing member 202 by virtue of their 
loose fit therewithin. The rear section 224 also 
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includes a group of rear rotor discs, leaves, or 
plates 232 and a rear spacer 234. One of the 
rear rotor discs 232 is arranged between the for 
ward stator disc 226 and the flange 28. A pair 
of the rear rotor discs 232 are arranged adja 
cent the facing surfaces of the two rear stator 
leaves 226 and the rear spacer 235 is located be 
tween this pair of rotor discs. All three rear 
rotor leaves 232 and the rear spacer 234 are 
provided with rectangular apertures which reg 
ister with the rectangular portion 26 of the nut, 
so that the rotor discs and the spacer 234 rotate 
with the nut 206 but are free to move longitu 
dinally thereon. The front section 222 of the 
braking mechanism 220. comprises front stator 
discs, leaves, or plates 236 and front rotor discs 
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242 and a front rotor spacer 244 similarly ar 
ranged on the front side of the flange 28. 

Front and rear brake levers 248 and 250 are 
provided for urging the stator leaves and the 
rotor leaves of the respective sections 222 and 
224 of the braking mechanism 220 into frictional 
engagement. The two levers 248 and 250 ex 
tend crosswise within the housing member 202 
and are provided with central openings 252 and 
254 which encircle the nut 206 at the Outer ends 
of the stacks of stator and rotor leaves of the two 
sections 222 and 224. The broad ends of the two 
levers 248 and 250 abut two reentrant fingers 
256 and 258, being urged thereagainst by a coil 
spring 259 in order to form pivots for the levers. 
The spring 259 extends through slots 26 in the 
ends of the stator leaves 226 and 236. Opposite 
ends of the spring 228 rest within recesses 260 
and 262 in the broad ends of the respective levers 
248 and 250 in order to maintain positive pres 
sure of the levers 248 and 250, against the fingers 
256 and 258 at all times. 
The two levers 248 and 250 are provided with 

inwardly directed protrusions 264 and 266 respec 
tively extending crosswise diametrically adjacent 
the corresponding central openings 252 and 254 
along lines parallel to the pivot axes, in order to 
press the respective stator leaves and rotor leaves 
of each Section 222 and 224 into braking engage 
ment. The opposite ends of the levers 248 and 
250 are provided with opposed offset arms 268 
and 270. A relatively stiff overload spring 272 
is mounted between a recess 274 in the arm 268 
and an adjusting cap nut 276 screwed into the 
housing member 202 in order to urge the front 
stator leaves 236 and the front rotor leaves 242 
into frictional engagement by means of pressure 
exerted thereon by the protrusions 264 of the 
front lever 248. Likewise, a relatively weak over 
ride spring 282 is mounted between a recess 284 
in the other arm 270 and an adjusting cap nut 
286 similarly screwed into the housing member 
202 in order to urge the rear stator leaves 226 
and the rear rotor leaves 232 into frictional en 
gagement by means of pressure exerted thereon 
by the protrusions 266 of the rear lever 250. 

70 

75 

By maintaining the stator leaves 226 and 236 
infrictional engagement with the respective rotor 
leaves 232 and 242, the overload spring 272 and 
the override spring 282 cooperate to maintain the 
position-adjusting mechanism 200 locked in a 
predetermined condition. Disengagement of the 
stator leaves from the rotor leaves is effected by 
means of a flat lift can 28 located between the 
two arms 268 and 270 and rotatable there by 
means of an arm 288 which is controllable by suit 
able means including the Bowden wire 86. When 
the cam 28T is rotated to engage both arms 268 
and 270, the protrusions 264 and 266 are lifted 
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off the end stator leaves 226 and 236 thereby 
relieving the pressure between the stator leaves 
and the rotor. leaves, thus disengaging both Seg 
tions 222 and 224 of the braking mechanism 22. 
While the braking mechanism 22 is thus diseas 
gaged, the positionsadjusting mechanism 2 taay 
be extended or compressed as desired by means 
of suitable thrusts applied to the rod member 24. 
The stator leaves 226 and 236 may be made of 
stainless steel and the rotor leaves 232 and 242 
of copper or any other suitable pair of non-gall 
ing materials. The spacers 235 and 245 may be 
anade of horn paper. 
Normally the lift' cam 28 may be maintained 

in a neutral position between the arms 268 and 
2 to merely by fieating therebetween or they may 
be maintained in a neutral position by means of 
a tension spring 289 which draws the release arm 
288 forwardly into engagement with a step pin 
29 projecting outwardly from the side of the 
housing member 202. In either case, the opposite 
faces 292 and 293 of the lift eam 23 are spaced 
a very short distance from the adjacent opposed 
faces ef the arms 268 and 27 forning front and 
rear gaps 294 and 295. 

It is to be nated that the Working paits of the 
position-adjusting meghanism are also enclosed 
by a dust-proof housing formed by the housing 
member 22, a forward tubular cap member 29, 
and a rear tubular member 29, but that in this 
ease, the rod member 24 extends through and 
sides in a bushing 298 at the rear end of the late 
tie tubular member 29, 

. In practice, advantage is taken of the slight 
aloat of play or bagk-lash in each of the bear 
ing assemblies 28 in order to cause the stator 
leaves and the toto leayes to slide or rotate relar 
tively to each other when thrust forces exceeding 
predetermined amounts are applied to the rod 
member 24 in one direction or the other. . More 
particularly, when a compression thrust is ap 
plied to the rod member 204, the nut 296 is pressed 
forwardly in the housing member 202 against 
the force exerted thereon by the overload spring 
-22 through the action of the front brake lever 
28. As the nut 296 moves in this direction, the 
width of the front gap 295 gradually increases 
and the width of the rear gap 294 gradually 
diminishes. Finally, the rear lever arm 27 con 
facts the rear face 293 of the lift can 28 thereby 
relieving the pressure between the frietionally en 
gaged stator leaves 226 and rotor leaves 232 of 
the rear section 224 of the brake mechanism. 
This action is facilitated by providing sufficient 
backlash in the front bearing assembly 28. 

In compressing the position-adjusting mecha 
nism 209, compression occurs after the pressure 
exerted by the override spiring 282 on the rear 
section 224 of the brake mechanism 220 is reduced 
to zero. Thus, after the rear section 22 becomes 
completely disengaged, all the back-lash in the 
front bearing assembly 263 is then taken up and 
the nut S rotates when the braking force ess 
tablished by the overload spring 272 between the 
front stator and the front rotor leaves 236 and 
242 is overcome. The magnitude of the minimum 
force required to produce such rotation of the 
nut 96 depends in part upon the mechanical adr 
vantage of the threads of the rod member 24 
and the nut 206, the strength of the overload 
spring 272, and the coefficient of friction of the 
engaging surfaces of the front section 222 of the 
braking meghanism 220. - - 
In a similar manner, as larger and larger eXs 

feasion thrusts are applied to the rod member 204 
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in the opposite direction, commencing with the 
lift can in its neutral position the width of the 
rear gap 295 increases and the width of the front 
gap 294 gradually diminishes until the front arm 
268 engages the front face 292 of the lift eam 28 
thereby relieving the pressure between the front 
stator leaves 236 and the front rotor leaves 242. 
Thereafter, the nut 206 becomes free to rotate 
When the extension thrust increases to a Value ex 
ceeding the force which can be held by the over 
ride spring 282 acting alone considering the me 
chanical advantage of the threads and the coeffir 
cient of friction of the rear stator and rotor leaves 
32 and 236. 
From the foregoing it is readily seen that by 

employing a relatively strong overload spring 272 
and a relatively weak override spring 282, the 
position-adjusting maechanish 200 is capable of 
remaining locked in a set position against corn 
pression forces less than a relatively high prede 
termined value established by the overload spring 
22 and is capable of beeOrning unlocked against 
extension forces which exceed a relatively low 
value established by the strength of the override 
Spring 282. Thus when the adjusting mecha 
nism 200 is mounted on an airplane chair iO in 
the manner hereinabove described, the chair is 
able to withstand relatively large rearwardly di 
rected forces exerted against the back member 
but still is adapted to be raised readily when only 
relatively small forwardly directed forces are ap 
plied thereto. 
Form 3-The third form of position-adjusting 

mechanism illustrated in Figs. 12 to 17 inclusive 
also comprises a split housing member 302 and a 
threaded rod member 304 respectively connected 
between the front and rear cross-rods 22 and 34 
of an airplane chair in the nanner hereinbefore 
explained. The position-adjusting mechanism 
300 also eomprises a threaded nut 306 supported 
between front and rear ball-bearing assemblies 
307 and 308 along an axis extending longitudi 
nally through a passage 309 within the housing 
member 300. The nut 306 is provided with an 
enlarged middle portion 30 of rectangular con 
figuration providing a shoulder 3 f at the front 
end thereof which firmly abuts the inner race 
32 of the front ball-bearing assembly 37. A 
fange 34 is formed on the nut 306 at the other 
end of the rectangular portion 30 and interme 
diate the ends of the nut. A narrow tubular neck 
316 extending rearwardly from the flange 314, is 
adapted to slide freely within the inner race 38 
of the rear ball-bearing assembly 308. 
An override spring 320 is mounted coaxially 

with the rod menaber 304 in compressed condi 
tion between the flange 34 and a washer 322 
which engages the inner race 38 of the rear ball 
bearing assembly 308. The override spring 329 
acts to force the nut 306 into its most forward 
position between the two bearing assemblies 397 
and 308. The front bearing assembly 3G is nor 
mally held stationary within the housing member 
302 firmly against a retainer ring 324 or other 
stop member mounted firmly on the housing 
member 302. 
On the other hand, the rear bearing assembly 

398 is slidable within the housing member 302 
and is adjustably positioned therein by engage 
ment with the inner end of an adjusting tube 
326 which is threadably movable inwardly and 
outwardly of the housing member 302. By ads 
justing the position of the tube 325 in the hous 
ing member 302, it is possible to vary the force 
exerted by the gyerride spring .329 on the flange 
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34 of the nut 306 and thus to vary the maximum 
value of extension thrust against which the po 
sition-adjusting mechanism 300 may remain 
locked. 
While the override spring 320 may be in the 

form of a helical spring, it is preferably in the 
form of two sets of Belleville washers arranged in 
opposing relationship, since such a Spring has an 
extremely high compliance per unit length. In 
other words, the ratio of compression force to 
distance compressed for such a spring is very 
high even though it is very compact. 
A braking mechanism 330 is provided for pre 

venting rotation of the nut 306 in the housing 
302 so the position-adjusting mechanism 30 can 
be set in any desired position. The braking 
mechanism 330 comprises a group of stator discs, 
plates, or leaves 332 interleaved alternately with 
a group of rotor discs, plates, or leaves 334. The 
two sets of leaves 332 and 334 are frictionally en- ; 
gageable in order to prevent rotation of the nut 
306 within the housing 302. The rotor leaves 334 
are provided with central Square apertures 336 
which embrace the rectangular portion 3 of the 
nut 306 sufficiently closely to cause them to ro 
tate with the nut but at the same time permit 
them to slide axially thereon. The stator leaves 
332 are provided with ears 338 on opposite sides 
thereof provided with slots 340 which embrace 
guide rods 342 and 344 firmly held withira the 
housing member 302 on opposite sides of the pas 
sage 309 therein. This arrangement prevents the 
stator leaves 334 from rotating within the hous 
ing member 302 but at the same time permits 
them to slide axially therein. 
The braking mechanism 339 also includes a 

brake lever 343 comprising a pressure arm 345 
and a cross-arm - 346 arranged at right angles 
within the housing member 302. The pressure 
arm 345 lies cross-wise within the housing men 
ber 392 and is provided with a central aperture 
343 which encircles the square portion 30 of 
the nut 306. The two ends of the pressure arm 
345 are provided with passages 350 and 352 which 
encircle the guide rods 342 and 344. The passage 
352 adjacent the connection of the pressure arm 
345 to the cross-arm 346 encircles the corre 
sponding rod 342 very loosely the two fingers 
353 on opposite sides of the passage 352 project 
ing into slots 355 on opposite sides of the cross 
arm 34 S. But the other passage 350 encircles 
the corresponding rod 344 closely but without 
binding. The pressure arm 345 is provided with 
protrusions 354 on opposite sides of the opening 
348 and along an axis perpendicular to the line 
between the holes 350 and 352. These protru 
sions serve to press the interleaved stator and 
rotor plates 332 and 334 together to lock the po 
sition-adjusting mechanism 300 in a set posi 
tion. 
The stator plates 332 and the rotor plates 334 

are made of any suitable pair of brake materials 
such as Phosphor bronze and low carbon steel. 
The cross-arm 346 lies substantially parallel 

to the axis of the housing and adjacent one of 
the guide rods 342, extending rearwardly in the 
housing in a direction away from the trunnions 
358. The cross-arm 346 includes a branch artin 
or finger 356 lying at right angles to the main 
portion thereof and extending radially outwardly 
from the center of the housing member. An 
overload spring 360 lies on the forward side of the 
branch arm 356 and is compressed thereagainst 
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by means of a plug 35T which is threadably ad 
justable in and out of the housing member 302. 
The Spring 360 tends to rock the pressure arm 75 
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345 at the protrusions 354, but the forward move 
ment of the upper end of the pressure arm 345 
is limited by means of a head 362 at the forward 
end of the upper guide rod 344. This head is 
arranged to be moved backward and forward 
slightly within the housing member 302 by means 
of an adjusting Screw 364 having a tapered point 
which engages a tapered crown 366 on the 
head 362. 
With this arrangement, the spring 360 exerts 

a force through the protrusions 354 to main 
tain the leaves 332 and 334 in braking engage 
ment as long as the force tending to compress 
the position-adjusting mechanism 300 lies be 
low a predetermined overload value. This value 
is determined partly by the force exerted by this 
spring on the finger 356 and partly by the me 
chanical advantage of the threads and partly by 
the coefficient of friction of the contacting sur 
faces of the leaves. 
The brake release mechanism comprises a 

Semi-cylindrical lift cam 368 which is rotatable 
about its axis within the housing into and out 
of engagement with the finger 356 by means of 
an external lever 370 which is controlled by 
means of the Bowden Wire 86. While the brake 
mechanism 330 is engaged, a Small gap 369 ex 
ists between the finger 356 and the flat face of 
the lift cam 368, so that the full force of the 
spring 360 on the leaves 332 and 334 may be ob 
tained. To assure the existence of such a gap 
during brake engagement the crank arm 370 is 
normally urged against a stop pin 372 by means 
of a tension spring 374. However, if desired, the 
pin 372 and spring 374 may be omitted permit 
ting the cam to tilt against the finger 356 lightly 
without diminishing the braking force of the 
overload Spring 346 appreciably. e 
In order to disengage the brake mechanism 

330 the lift cam 368 is turned, thereby engaging 
finger 356 pressing it against the spring 360. 
Due to the loose fit of the hole 350 with the guide 
rod 344, the pressure arm 345 is pivoted on the 
rod 344 as the finger 356 is pressed against the 
Spring 360. This action relieves the pressure of 
the protrusions 354 on the leaves 332 and 334, 
thus disengaging the braking mechanism and 
permitting the rod 304 to be moved in either di 
rection through the housing member 302, by 
means of a small force applied in either direc 
tion to the back member 6 of the chair. When 
the lift cam 368 is returned to its normal posi 
tion, the Spring 360 forces the protrusions 354 
against the leaves 332 and 334 again thereby 
engaging the brake mechanism 330 and locking 
the position-adjusting mechanism 300 in the de 
Siled position. 

If, while the braking mechanism 330 is en 
gaged, a compression thrust is exerted against 
the rod member 304, the nut 306 is moved slightly 
forwardly within the housing member 302 by vir 
tue of the play or back-lash in the front bear 
ing assembly 30, thereby slightly increasing the 
Compression of the leaves 332 and 334 between 
the flange 34 and the pressure arm 345. 

In view of the fact that the compression spring 
360 exerts a very small force compared to the 
thrust in question, the leaves 332 and 334 are not 
compressed substantially but merely shift for 
wardly within the housing member 302 causing 
the pressure arm 345 to pivot slightly maintain. 
ing the full force of the spring 360 thereon. 

Thereafter as the compression thrust increases, 
the resultant turning moment exerted by the 
threads of the rod member 304 on the nut 306 
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increases until it equals the frictional retarding 
force exerted between the two sets of frictionally 
engaged leaves by the overload spring 369. Fur 
ther increase of thrust causes the nut 36 to ro 
tate, permitting the position-adjusting mecha 
nism to compress. The value of compression 
force at which such compression occurs depends 
upon the coefficient of friction of the frictionally 
engaged surfaces of the leaves 332 and 338... For 
this reason the strength of the Overload spring 
332 is adjusted by means of the plug 35 to 
permit the position-adjusting mechanism 30 to 
hold a given maximum load even when the co 
efficient of friction is at the Smallest value. that 
may be attained through Wear of the leaves or 
in any other way. 
Now if an extension thrust is exerted on the 

rod member 304, the neck 36 slides within the 
inner race 38 of the rear bearing assembly com 
pressing the override spring 326, and the nut 
306 is drawn rearwardly within the housing men 
ber 302. During the initial portion of this move 
ment, corresponding to Small extension thrusts, 
the pressure arm. 352 pivots, reducing the width 
of the gap between the finger 356 and the lift 
cam 368. Finally, when the finger. 356 engages 
the lift cam 368, further increase of extension 
thrust increases the preSSure of the finger 356 
on the lift cam 368 relieving the pressure between 
the stator and rotor leaves. 332 and 334. AS 
the force of the finger 356 on the lift can 368 
increases the force exerted by the protrusions 
354 on the leaves 332 and 334 decreases, thereby 
reducing the braking force tending to prevent 
rotation of the nut 386. When the turning no 
ment exerted on the nut 356 by the extension 
force exceeds the braking moment exerted by 
the frictional forces between the two sets of leaves 
332 and 333, the nut 396, commences to rotate. 

If a large extension thrust is applied sudden 
ly, the stator leaves 332 and the rotor leaves 334 
become completely disengaged, permitting the nut 
336 to accelerate rapidly. However, in the nor 
mal course of events, the nut 306 accelerates to 
the point Where its Speed of rotation corresponds 
to the Speed of extension of the position-adjust 
ing mechanism 3 causing the stator leaves 334 
and the Irotor leaves 332 to engage slightly, and 
thereby govern the frictional force therebetween 
in accordance With the amount required to per 
mit extension. Thus, it is seen that while the 
extension thrust applied exceeds the threshold 
amount mentioned required to relieve the pres 
sure betwee: the leaves at a constant speed, the 
leaves remain interengaged and the frictional 
force therebetween is governed automatically to 
correspond With the speed of extension of the 
position-adjusting mechanism 3. 
This form of position-adjusting mechanism 

acts. Very similar to form 1 described herein 
above, in that the minimum value of the exten 
Sion force required to cause extension is practi 
cally independent of the coefficient of friction of 
the braking, Surfaces. In this case, Equation 2 
also applies where FE the residual braking force, 
is the force exerted by the protrusions 354 upon 
the leaves 332 and 334. In this case, the con 
stant of proportionality. K. depends on (d), the 
binding angle, (b) the pitch angle, (c) the radius 
of the threads, and (d) the effective mean radius 
at which the force between the leaves is applied. 
In this case, also, if the coefficient of friction a 
changes for Some reason, only a slight change in 
the extension force is required to adjust the re 
sidual braking force exerted by the protrusions 
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354 to a sufficiently low value to permit exten 
Sion of the position-adjusting mechanism 300. 

It is to be noted that in this form of the in 
Vention, also, the main working parts of the 
braking mechanism 332 are enclosed within a 
dust-proof housing formed by the housing mem 
ber 352, the tube 326, and a Sylphon bellows 380 
connected between the front end of the rod 
member 30 and the holding ring 324. During 
extension and compression of the position-ad 
justing mechanism a small annular gap 382 ex 
ists between the rod member 304 and a ferrule 
38i mounted at the outer ends of the tube 326 
and the nut 356 is properly aligned with the rod 
inember 366 by means of the self-aligning ball 
bearing a SSemblies 308. A Spacer sleeve 386 of 
selected length encloses the rod member 364 be 
tWeen the ferrule 384 and the connector 388 at 
the rear end of the rod member. The spacer 
Sieeve 386 is employed to limit the compression 
of the position-adjusting mechanism, thereby 
limiting the maximum angle to which the back 
member 2 of the chair 0 can be lowered, or 
tilted rearwardly. In a similar manner a tubu 
lar member 399 extends forwardly from the hold 
ing ring 324 to engage the head 392 of the cap 
Screw 396 at the forward end of the rod mem 
ber 306 in order to determine the minimum an 
gle to which the back member 2 may be raised, 
or tilted forwardly. A compression spring 396-is 
arranged concentrically with the Sieeve 386 be 
tween the ferrule 384 and the connector 388. In 
Order to facilitate the return of the back mem 
ber 2 of the chair to its most upright position 
When the braking mechanism 33G is released by 
manipulation of the Bowden wire 86. It is to 
be noted that in the most upright position, the 
Sylphon bellows 38 is collapsed within an annu 
lar Space 398 surrounding the tubular member 
390 at the forward end of the housing mem 
ber 302. . . . - 

: PAR II 

Canting type 
A fourth form of position-adjusting mecha 

nism (C. employing the principles of this in 
vention is illustrated in Figs. 18 to 22 inclusive. 
This form of the invention does not employ 
thi'eads but merely a smooth-rod and canting 
leaves which frictionally engage - and remain 
engaged as long as the compression and ex 
tension loads lie below corresponding prede 
termined limits. 
The position-adjusting mechanism: 99 in 

cludes a body member 482 and a rod member 
408. which are respectively connected to the two 
CrOSS-rods 22 and 33 of the airplane-chair 
in the manner described hereinabove. The po 
Sition-adjusting mechanism & 9 includes a brak 
ing mechanism. 485 which is self-energizing and 
which coin-plises, a plurality of carating washers 
or leaves $ft including front, middle, and rear 
canting leaves. 44 8a, 40b, and 4: Gc respectively, 
all having : Central openings. A 2, the walls of 
which frictionally engage the cylindrical sur 
face is of the rod, member 434. It is to be 
noted that in this instance, the surface.4 if of 
the rod member 44 acts as one of the frictionally 
engageable brake, elements. In this case, an 
overload Spring $ is employed which coop 
erates With other elements to determine the 
maximum load against Which the braking mech 
anism holds against compression thrusts. Also 
in this case, an override Spring is 8 is employed 
to determine the threshold above which the 
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brake mechanism. 408 is released by extension 
thrusts. 
The body member 402 is of flat, elongated, 

rectangular configuration and is provided with 
a longitudinal passage 420 in which the rod 
member 404 slides and a transverse rectangular 
passage 422 in which the canting leaves 40 are 
located. A sliding cam bolt 424 is arranged to 
slide longitudinally within the body member 402 
in order to release the braking mechanism 4.08 
to permit either compression or extension of the 
position-adjusting mechanism 400 by means of 
small thrusts applied in either direction. The 
can bolt 424 is provided with a flat inner side 
426 and a rounded outer side 427 and the pas 
sage 428 within which it is arranged, is of similar 
cross-section in order to facilitate the guiding 
of the can bolt backward and forward within 
the body member 402. - 
The actual movement of the cam bolt 424 and 

hence release of braking mechanism 408 is ac 
complished by means of a crank rod 430 which 
slides within a transverse slot 432 in the cam 
bolt 424. The crank rod 430 is connected be 
tween a crank hub 434 and a crank pin 436 which 
are rotatable within apertures in the body mem 
ber 402 on opposite sides of the passage 428 be 
hind the rectangular opening 422. The move 
ment of the crank rod 430 is controlled by means 
of a lever 438 firmly secured to the crank rod 
434. The lever 438 is movable about a pivot 
point established by a pin 440 projecting from 
the hub 434. Normally the lever 438 is urged 
into its rearmost position against a stop pin 
442 at the upper end of the body member 402 
by means of a compression coil spring 444 at 
tached to the lower end of the lever and to a 
post 446 projecting from the body member. 
The lever 438 is moved to its forward position 
against the force of the Spring 444 by means of 
the Bowden wire 86. The guiding of the can 
bolt 424 within the passage 428 is facilitated by 
extending the cam bolt in the passage 428 on 
opposite sides of the rectangular passage 422. 
The cam bolt 424 is provided with an enlarged 

slot 448 on the inner side thereof arranged in 
embracing relationship with the canting leaves 
40. The rear face 450 of the slot 448 is straight, 
while the forward face 452 is inclined in the 
same direction as the canting leaves 40, being 
inclined with respect to the axis ac-ac of the 
position-adjusting mechanism a little more than 
the canting leaves. The upper ends of the leaves 
40 are provided with slots 464 embracing the 
adjacent portion of the crown 427 of the can 
bolt in order to prevent rotation of the leaves 
40 within the body member 402. 
A first, or Snubber, pin 454 projecting through 

a passage 456 passing through the front face 
452 is normally urged into engagement with the 
upper end of the front canting leaf 4f Oa by 
means of a spring 457 compressed between a 
collar 458 on the pin and a threaded plug 469 
which is adjustably movable inwardly and out 
wardly of the body member 402 in a threaded 
opening 462 at the forward end of the pas 
sage 428. 
The overload spring 46 is arranged between 

a countersunk apertured threaded plug 4f7 and 
a threaded collar 472 within a cylindrical cavity 
44 at the front lower end of the body. member 
402. A threaded tubular member 476 extends 
forwardly from the threaded collar 472 and co 
operates therewith to hold a second, or tripping, 
threaded pin 478 in any desired position therein, 

IO 

15 

:25 

30 

40 

50 

55 

60 

65 

70 

75 

20 
the Outer end of the tubular member 476 being 
slotted and pressed together slightly for this 
purpose. The tripping pin 478 carries a rounded 
tripping point, or tip, 479 at its inner end which 
is adjustable inwardly and outwardly of the 
rectangular aperture 422 in spaced relation with 
the lower end of the front canting leaf 4f Oa. 
The tripping point 479 is forced by the overload 
spring 46 into its innermost position as de 
termined by the Shoulder 484 against which the 
collar 42 is forced. It is to be noted that the 
pin 478 and the tubular member 46 may be 
moved together as a unit through the central 
aperture of the adjusting nut 47. 
The override spiring 48 is also arranged be 

tween an apertured threaded plug 49e and a 
threaded collar 492 within a cylindrical cavity 
494 at the real lower end of the body member 
402. A threaded tubular member 496 extends 
forwardly from the threaded collar 492 and co 
operates therewith to hold a third, or holding, 
pin 498 in any desired position therein, the outer 
end of the tubular member 496 also being slotted 
and pressed together slightly for this purpose. 
The holding pin 498 also carries a rounded trip 
ping point 499 at its inner end which is adjust 
able inwardly and outwardly of the lectangular 
aperture 422 in spaced relation with the lower 
end of the rear canting leaf 4 Oc. The override 
spring 48 forces the tripping point 499 into its 
most innermost position as determined by the 
shoulder 497 against which the collar 42 is 
forced. The forward portion of the third, or 
holding pin 498 is encircled by a helical follower 
spring 500, which is arranged between the col 
lar 492 and a recess 502 in the rear face of the 
rear canting leaf 40. In practice, the second 
and third pins 478 and 498 are aligned in op 
posing relation on opposite sides of the leaves 
40 and the cylindrical cavities 474 and 494 in 
which they are arranged and formed axially in 
opposite ends of the body member 402 on the 
opposite side of the shaft 404 from the cam-bolt 
passage 428. 

In operation, When the cam bolt 424 is in its 
rearmost or withdrawn position, the snubber 
Spring 457 and the follower spring 500 urge the 
upper and lower ends respectively of the canting 
leaves 40 in opposite directions, the upper ends 
being urged rearwardly and the lower ends being 
urged forwardly causing the braking surfaces 
42 of the apertures in the leaves 40 to fric 
tionally engage the surface 44 of the rod mem 
ber 404. While these braking Surfaces are so 
engaged, the rod member 404 is locked against 
sliding movement within the body member 402 
in either direction. 

However, When the braking mechanism 408 is 
released by forward movement of the Bowden 
wire 86, the rear face 450 of the cam bolt-slot 
448 engages the upper end of the rearmost cant 
ing leaf 4 Oc. As the cam bolt 424 is pressed 
forward against the force of the Snubber Spring 
457, the follower spring 500 presses the lower end 
of the leaves forward as a unit until the front 
leaf 4.0a contacts the tripping pin 478. At 
this time, further movement of the cam bolt 
causes the grip of the leaves 4 C on the surface 
44 of the rod member 404 becomes completely 
relieved. 
While the brake mechanism is thus disengaged, 

the rod member 404 may be slid in either direc 
tion in the central passage 420 through the body 
member 402 to set it in a new position. As the 
cam bolt 424 is returned to its rearmost posi 
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tion, the leaves, 40 follow as a unit by...virtue 
of the action of the Snubber Spring. 458, and the 
follower spring 59. When the rear leaf 4e 
contacts the holding pin 98, the leaves cant and 
finally disengage the rear shoulder 5 of the 
cam bolt 2. When this occurs the Snubber pin 
A54 and the holding pin $98 hold the leaves 4 
in frictional engagement with the rod member 
404, thus locking the position-adjusting mecha 
nism 4 in the position in which it has been set. 
With the braking mechanism 48 engaged, as 

compression thrusts are applied to the rod men 
ber 4, initially the leaves is are carried for 
Wardly against the force exerted thereon by the 
Snubber Spiiig 5 until they engage the for 
Ward face (352 of the slot 48 in the can bolt 423. 
Further forward movement of the upper end of 
the canting leaves is precluded at that time. 
Thereafter as the thrust of the rod member. É 
increases in the same direction, the leaves 38 
deflect, pressing their braking surfaces & S2. With 
more and inore force against the braking Surface 
A 4 of rod member ... After a little deflection, 
the front canting leaf fict, engages the tripping 
pin 49 urging it forwardly against the force of 
the overload Spring 6. The force exerted by 
the leaves 35 on the rod increases as the thrust 
increases for a While. But further increases in 
the gripping force is resisted inore and shore by 
the overload spring is 3, until finally this force 
is relieved reducing the frictional force along 
the Surfaces 2 and lif. As the thrust con 
tinues to increase in the Sarine direction, it final 
ly exceeds the value of thrust which can be heid 
by the frictional force. At this time, the brake 
mechanism is released permitting the rod men 
ber 484 to slide through the canting leaves 
in continuous frictional engagement therewith. 
During this sliding in overnent, the axially di 
rected frictional force exerted by the canting 
leaves 426 on the rod member 404 is governed 
in part by the force exerted by the overload 
spring 4 3 when compressed and in part by the 
coefficient of friction between the braking sur 
faces. 
With the braking anechanism 8 engaged, as 

extension thrusts are applied to the rod member 
404, initially the leaves 4 are carried rear 
wardly against the force exerted thereon by 
the third pin 498. After the collar 692 is lifted 
off the shoulder 49, the gap between the rear 
face 45 of the slot A8 in the can bolt 424 and 
the gap between the pin 43 and the front Sur 
face of the slot 32 are taken up, causing the rear 
leaf ic to engage the shoulder 45 firmly. 
Thereafter as the thrust on the rod member 404 
increases in the same direction, the shoulder 459 
exerts an increasing force on the leaves in op 
position to the force of the snubber spring 358 
and the force of the override spring 4:8. There 
after, the force exerted between the braking sur 
faces & 2 and 4 4 decreases until it reaches a 
value too small to hold against the extension 
force by virtue of the friction between the brak 
ing Surfaces. 

It can be shown that the minimum extension 
force at which slippage occurs becomes more and 
more independent of the coefficient of friction a 
between the braking surfaces in this arrangement 
as the value of aM increases relative to unity, 
where M is the mechanical advantage of the 
leaves considered as levers for applying the grip 
ping forces. p. is made a maximum value of about 
0.3 for metal-to-metal surfaces by operating the 
braking surfaces 42 and 44 dry, that is, un 
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lubricated. In practice, a value. of uM equal to 
about 5 has been found to be very. Satisfactory. 
With smooth braking surfaces the value of u, and 
hence u? changes very slightly and since the pers 
centage change of release load is very, much 
Smaller than the percentage. change of... u, the 
minimum force required to extend the position 
adjusting mechanism to is practically, indee 
pendent of the coefficient of friction. 

in order to provide a braking mechanism, 48 
having long life and uniform characteristics, 
“flat' sections are formed in each of the leaves 
if at the edge thereof which contacts the rod 
member 698 as illustrated in Fig. 22. These 
'fat' sections are actually formed by placing each 
of the leaves on a cylindrical die and then tilt 
ing each of the leaves. With a strong couple...in 
Order to crush two diagonally opposite edges. 
The crushed edges are then deburred, rounded, 
polished, and then journished in oil. Preferably, 
the 'fat' sections 50 extend inwardly. of the 
apertures in the leaves 0 to a distance equal 
to about 3 to A2 of the thickness of a leaf. In 
this Way, braking Surfaces are formed in the 
leaves which bear upon the Surface. As of the rod 
Inernber 40 over a relatively large area and thus 
ininize indentation and resultant wear of the 

cylindrical Surface 44. In order to further pro 
vide a braking mechanism 48 of long life, the 
leaves 4 are preferably composed of hard- rolled 
beryllium-copper alloy Brylco 25, 2 B and Sgages 
hard and the finished leaves are heat treated in 
Order to raise their tensile Strength. to a high 
value. Also, the rod member 404 is composed 
of SAE 4130 chron-molybdenum steel which has 
been treated to reader its tensile Strength at least 
200,000 p.s. i. Both the frictionally engageable 
Surfaces of the canting leaves 4 and the .rod 
member 44 are finished to an uniformity of 5 
raicro-inch or bette. 
The presence of Such 'flat' sections draws the 

effective pressure point inwardly from the outer 
sides of the respective leaves. 40, thereby, in 
creasing the mechanical advantage M of the 
leaves When they are considered as levers for the 
transmission of forces to the surface 414 of the 
rod member 4 from any of the pins. 456, 46, 
and 599. This increase in mechanical advantage 
is achieved without, however, sacrificing the 
strength of the leaves as would occur, if their 
thickness were reduced. 

It is to be noted that the follower spring 500 
and the Snubber Spring 45 cooperate to maintain 
the canting leaves 4 in frictional engagement 
With the rod member 44 even though the brak 
ing Surfaces. A 2 of the canting leaves's become 
worn. Even though wear results in reducing the 
Enechanical advantage. M, the minimum ... force 
required for extension remains. Substantially un 
changed. 
From the foregoing it is readily seen that this 

position-adjusting mechanism is also capable of 
remaining locked against a wide range of forces 
exerted in one direction thereon but is capable 
of being readily adjusted by relatively small 
forces exerted in the opposite direction. 

PART W 

Résumé 

Two main types of the invention have been 
In both, frictionally en 

gageable braking Surfaces are employed to hold 
the body member and the rod member of a posi 
tion-adjusting mechanism set in a predetermined 
position. Also, in both types, springs are em. 



2,579,305 
23 

ployed to permit the braking surfaces to slip in 
one direction or the other only when the thrust 
between the body member and the rod member 
in the corresponding direction exceeds a pre 
determined amount. These two predetermined 
amounts are made unequal So that the position 
adjusting mechanism is capable of holding 
against large forces applied in One direction and 
against only small forces applied in the other, 
Such a position-adjusting mechanism finds par 
ticular utility when installed on a chair having a 
tiltable back member which is designed to hold 
against relatively large backward-tilting forces 
but which is designed to be raised easily by means 
of relatively small forward-tilting forces. In all 
forms of tie invention, a brake release mecha 
nism is employed for urging gap-defining ele 
ments together to relieve the pressure existing 
between the frictionally engageable braking Sur 
faces in order to release their hold on the rod 
member so that the rod member may be moved 
relatively to the body member by means of very 
Small forces applied in either direction. 
In three forms of the invention, namely, forms 

1 and 2 of the screw type, and the single form of 
the canting type illustrated, a preloaded Spring 
and a pair of gap-defining elements are employed 
to prevent slippage of the frictionally engageable 
braking surfaces while the thrust tending to pro 
duce slippage lies beneath a predetermined value. 
Furthermore, the gap-defining elements are ar 
ranged to engage when the thrust attains the 
predetermined value mentioned and acts to re 
lieve the pressure between the frictionally en 
gageable braking surfaces in such a way as to 
maintain the frictional resisting force (which is 
parallel to the braking surfaces) substantially 
constant during slippage. In these three forms 
of the invention, the force exerted between the 
gap-defining elements during Slippage varies as 
an inverse function of the coefficient of friction p. 
existing between the braking surface. in this 
way, the frictional force is maintained Substan 
tially constant during slippage and independent 
of the coefficient of friction at least over the vely 
wide range of values of the coefficient of friction 
likely to be encountered in practice. 
The gap-defining elements which operate in 

these three forms of the invention to relieve the 
force exerted by the override Spring are usually 
in the form of two solid elements, one of which 
is mounted firmly on the body member and the 
other of which is carried with a brake member. 
It is to be noted that the variation in force that 
occurs between these elements between the time 
that they first make contact and the time when 
the braking surfaces would become completely 
disengaged, causes them to be compressed. The 
compression is very slight because of their high 
compliance. However, it is not necessary for 
these elements to be solid, but they may be in a 
form involving the action of other Spring means 
having a higher compliance than the override 
spring during brake release so that the force be 
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tween these points may change rapidly though 
the force exerted by the override spring changes 
only slightly when the coefficient of friction or 
the extension thrust changes. 
Although only two types of the invention have 

been specifically disclosed hereinabove, it will be 
obvious that the invention is not limited thereto 
but is capable of a wide variety of mechanical 
embodiments. Warious changes, which will sug 
gest themselves to those skilled in the art, Will 
therefore be made in the material, form, details 
of construction, and the relative arrangement of 
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the parts without departing from the principles 
of the invention. Reference is, therefore, to be 
had to the appended claims for a definition of 
the limits of the invention. 
The invention claimed is: 
1. In an adjustable chair comprising a support 

member and a tiltable back member, the improve 
ment which comprises: an adjustable positioning 
mechanism comprising a body member and a rod 
member connected between said Support member 
and said back member for setting said back men 
ber in a predetermined tilt position, said adjusta 
ble mechanism comprising a brake mechanism 
having first and second brake means intercon 
necting Said body member and Said rod member, 
said brake means having frictionally engageable 
braking surfaces adapted when engaged to op 
pose relative movement of said members, means 
for maintaining said braking Surfaces engaged to 
hold said back member against relatively large 
rearward-tilting forces, a preloaded spring Op 
posing forward-tilting forces and arranged to 
urge Said braking Surfaces into engagement to 
produce a frictional force along said Surfaces 
which resists relative movement of said members 
by forward-tilting forces, and means including a 
pair of elements engageable during relative move 
ment of said members for relieving the force urg 
ing said braking surfaces together whereby the 
minimum value of forward-tilting forces required 
to tilt said back member forward while said brake 
mechanism is operative is maintained at a Sub 
stantially constant relatively low value irrespec 
tive of variations in the coefficient of friction 
between said surfaces. 

2. In an adjustable chair comprising a Support 
member and a tiltable back member, the improve 
ment which comprises: an adjustable positioning 
mechanism comprising a body member and a rod 
member connected between said Support member 
and said back member for setting Said back 
member in a predetermined tilt position, said 
adjustable positioning mechanism comprising a 
brake mechanism having first and second brake 
means interconnecting said body member and 
said rod member, said brake means having fric 
tionally engageable braking Surfaces, means for 
maintaining said braking surfaces engaged to 
hold said back member Set in a predetermined 
position against relatively large rearward-tilt 
ing forces, means including a preloaded spring 
for urging said braking surfaces together to resist 
forward-tilting forces, and a pair of elements 
engageable in response to forward-tilting forces 
exceeding a predetermined relatively low value 
for relieving the force urging said braking Sur 
faces together, whereby said back member is 
tilted forwardly by forward-tilting forces exceed 
ing said predetermined low value. 

3. In an adjustable chair as defined in claim 1, 
means for adjusting the preloading force ex 
erted by said spring to vary the predetermined 
low value of forward-tilting force required to 
relieve the force urging said braking surfaces 
together. - 

4. In an adjustable chair as defined in claim 2, 
brake release means controllable by a chair occu 
pant for bringing said elements into engagement 
irrespective of such tilting force for disengaging 
said braking surfaces, whereby free relative 
movement of Said chair members is permitted. 

5. In an adjustable chair comprising a support 
member and a tiltable back member, the improve 
ment which comprises: an adjustable positioning 
mechanism comprising a body member and a rod 
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member connected between said support member 
and said back member for Setting. Said back men 
ber in a predetermined tilt position, said adjust 
able positioning mechanism comprising a brake 
mechanisin having, first and Second brake means 
respectively associated with said body nenber 
and said rod renber, said brake means having 
frictionally engageable braking Surfaces, means 
manually controllable by an occupant of the chair 
for disengaging said braking surfaces to permit 
tilting said back member in either direction by 
relatively Sirhall forces applied thereto, means for 
maintaining said braking Surfaces engaged to 
hold said back neinber set in a predeteriniined 
position against relatively large rear Ward-tilting 
forces, means including a preloaded Spring for 
urging said braking surfaces together to resist 
forward-tilting forces, and a pair of elements 
engageable in response to forward-tilting forces 
exceeding a predetermined value for relieving the 
force uirging said braking surfaces together, 
whereby said back member is tilted forwardly 
by forward-tilting forces exceeding said predeter 
Inined value. 

6. In an adjustable chair as defined in claii. 5, 
means for adjusting the preloading force exerted 
by said spring to vary the predetermined low 
value of forward-tilting force required to relieve 
the force urging said braking surfaces together. 

7. In an adjustable chair comprising a Support 
member and a tiltable back nember, the improve 
ment which comprises: an adjustable positioning 
mechanism comprising a body member and a rod 
member connected between said support member 
and Said back Enemier for Setting Said back men 
ber in a predetermined tilt position, said adjust 
able positioning mechanism comprising a brake 
mechanism having first and second brake means 
respectively associated with said body member 
and said rod member, said brake means having 
frictionally engageable braking surfaces, means 
including a first preloaded spring for urging said 
braking surfaces together to resist forward-tilt 
ing forces, a first pair of elements engageable in 
response to said forward-tilting forces exceeding 
a predetermined relatively low value for relieving 
the force urging said braking Surfaces together, 
whereby said back member is tilted forwardly 
by forward-tilting forces exceeding said predeter 
mined low value, means including a Second pre 
loaded spring for urging said braking surfaces 
together to resist backward-tilting forces, and a 
second pair of elements engageable in response 
to rearward-tilting forces exceeding a predeter 
mined relatively high value for relieving the force 
urging said braking surfaces together, whereby 
said back member is tilted rearwardly by rear 
ward-tilting forces exceeding said predetermined 
high value. 

8. In an adjustable chair as defined in claim 7, 
means for adjusting the preloading forces exerted 
by said first spring to vary said predetermined 
low value of forward-tilting force, and means for 
adjusting the preloading force exerted by said 
second spring to vary said predetermined high 
value of backward-tilting force. m 

9. In an adjustable chair including two chair 
members, namely a support member and a tilt 
able back member and also including a position 
adjusting mechanism and employing a pair of 
complementarily threaded members respectively 
mounted on said chair members, one of Said 
threaded members being rotatably supported 
relative to the other threaded member to permit 
relative movement of said two threaded men 
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bers when an axial thrust is applied there 
between whereby said back member is movable 
from One tilted position to another, the in 
piroVement. Which comprises: a brake mechanish 
including frictionally engageable stator and rotor 
brake means for holding said back member set 
in a predetermined position, said rotor brake 
means being carried by said rotatable threaded 
member, first and Second springs for urging said 
two brake means into engagement to resist ro 
tation of Said rotatable threaded member, said 
first Spring acting to prevent slippage between 
Said Statoi and rotor brake means While. Said 
backward tilting forces are less thana, relatively 
large overload value, Said Second Spring acting in 
Opposition to forward-tilting forces, and means 
including a pair of elements engageable when 
Said Second spring is compressed more than a 
predeterinined amount by forward-tilting forces 
for relieving the force urging said brake means 
together whereby said brake mechanism is re 
leased to permit rotation of said nut when said 
for Ward-tilting force exceeds a corresponding 
relatively low predetermined value. 

16. An adjustable chair as defined in claim 9 
including means controllable by the chair oc 
cupant for urging Said SpringS apart to disengage 
Said tWO brake means. 
1. In an adjustable chair comprising a Sup 

port member and a tiltable back member, the 
improverinent which comprises: an adjustable 
positioning device comprising a body idenber 
and a rod ember interconnecting Said Support 
neinber and said back member for holding said 

5 back member set in a predetermined tilt posi 
tion, Said adjustable positioning device compris 
ing a brake mechanisin including canting means 
having apertured Walls frictionally engageable 
With the Surface of Said : rod neinber, means 
including a first preloaded Spring for urging Said 
walls against said Surface to resist forward-tilt 
ing forces, a first element engageable With One 
end of said canting means in response to for 
Ward-tilting forces exceeding a predetermined 
relatively low value for relieving the force urging 
Said ... walls against said Surface, whereby Said 

6 

70 

. 

back member is tilted forwardly by forward-tilt 
ing forces exceeding, said predeterilined low 
value, means including a Second preloaded Spring 
for urging said walls against said surface to resist 
backward-tilting forces, and a second element 
engageable with the opposite end of Said cant 
ing means in response to rearward-tilting forces 
exceeding a predetermined relatively high value 
for relieving the force urging said walls against 
Said surface, whereby said back member is tilted 
rearwardly by rearward-tilting forces exceeding 
a predetermined relatively high value. 

12. An adjustable chair as defined in claim 11 
comprising means controllable by the chair oc 
cupant for forcing said elements in opposite 
directions against said canting means to disen 
gage said walls from said surface, whereby said 
back member is easily tilted in either direction. 

13. In an adjustable structure including two 
relatively movable structural meinbers, the im 
provement which comprises a position-adjusting 
mechanism including a body member and a rod 
member interconnecting said structural mem 
bers, said body member and said rod member 
being mutually movable in opposite directions 
to various relative positions in an extended range 
in response to forces applied in corresponding 
opposite directions between said structural mem 

5 bers, the improvement which comprises: a brake 
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mechanism including brake means interconnect 
ing said body member and said rod member, 
Said brake means having frictionally engage 
able braking surfaces that are mutually slidable, 
first and second springs for urging said braking 
Surfaces into engagement to resist relative moves 
ment of said structural members at various posi 
tions in said range, said first spring acting to 
permit sliding movement between said braking 
surfaces only while the forces acting to move 
Said structural members in one direction exceed 
a relatively large predetermined value, said sec 
Ond Spring acting in opposition to a force acting 
to move said structural members in the opposite 
direction, and means including a pair of rela 
tively movable elements normally unengaged 
when said second spring is compressed less than 
a predetermined amount and becoming engaged 
when said second spring is compressed more 
than a predetermined amount by a force applied 
in said opposite direction for relieving the force 
urging said braking surfaces together whereby 
Said brake mechanism is released to permit 
sliding movement of said braking surfaces only 
when Said latter force exceeds a relatively low 
predetermined value. 

14. An adjustable structure as defined in claim 
13 including manually controllable means opera 
tive to urge said springs apart to disengage said 
two braking Surfaces at any part of said range. 

15. In an adjustable structure including two 
Structural members arranged for relative move 
ment by forces applied therebetween, the im 
provement which comprises: an adjustable posi 
tioning device comprising a body member and 
a rod member interconnecting said structural 
members for setting said structural members in 
predetermined relative positions, said adjustable 
positioning device comprising a brake mechanism 
including canting means having apertured walls 
frictionally engageable with the surface of said 
rod member, means including a preloaded spring 
for urging said walls against said surface to resist 
relative movement of said structural members 
in One direction, a first element engageable with 
One end of Said canting means in response to 
Such forces applied in said one direction and 
exceeding a first predetermined value for re 
lieving the force urging said walls against said 
Surface, whereby said structural members are 
moved in Said one direction by forces exceeding 
Said first predetermined value, and a second ele 
ment engageable with the opposite end of said 
canting means in response to forces applied in 
Said opposite direction, means including a second 
preloaded spring acting on said second element 
for relieving the force urging said walls against 
Said Surface, whereby said structural members 
are free to move in said opposite direction by 
forces exceeding second predetermined value. 

16. An adjustable structure as defined in claim 
15 including manually controllable means includ 
ing a lever for effecting relative movement of said 
elements and comprising means including a third 
Spring connected to said lever for urging said ele 
ments apart and away from said canting means. 

17. An adjustable structure as defined in claim 
5 wherein said elements are located on opposite 

sides of Said canting means and are spaced from 
Said canting means when no force is applied be 
tween said structural members, and means for 
adjusting the relative positions of said elements 
in the direction parallel to the axis of said rod. 

18. An adjustable structure as described in 
claim 15 including auxiliary springs urging said 
ends toward the respective elements for main 
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taining said walls in engagement with the Surface 
of said rod member. 

19. In a position-adjusting mechanism includ 
ing a body member and a rod member which 
are mutually movable over an extended range 
by a thrust applied therebetween in a preder 
termined direction, the improvement which corn 
prises: a brake mechanism comprising first and 
second brake means interconnecting said body 
member and said rod member, said brake means 
having braking surfaces adapted to be slidably 
engaged throughout said range and adapted when 
engaged to frictionally oppose relative move 
ment of said members in said direction at any 
part of said range, a preloaded spring opposing 
such thrust and arranged to urge said braking 
surfaces into engagement throughout said range 
to produce a frictional force along said surfaces 
which resists relative movement of said mem 
bers by such thrust, and means including a pair 
of normally unengaged elements engageable dur 
ing relative movement of said members for re 
lieving the force exerted by said preloaded spring 
in urging said braking surfaces into engagement, 
whereby said frictional force is maintained sub 
stantially constant irrespective of variations in 
the coefficient of friction between said surfaces, 

20. In a position-adjusting mechanism include 
ing a body member and a rod member which are 
mutually movable over an extended range, the 
improvement which comprises: a brake mecha 
nism comprising first and Second brake means 
respectively associated with said body member 
and said rod member, said brake means having 
braking surfaces adapted to be slidably engaged 
throughout said range and adapted when en 
gaged to frictionally oppose relative movement 
of said members at any part of said range, means 
including a preloaded spring opposing thrust ap 
plied in a predetermined direction between said 
body member and said rod member, said means 
urging said braking surfaces into engagement 
while such thrust is applied at any part of said 
range, and means including a pair of relatively 
movable elements that are normally unengaged 
with each other but are engageable in respoise 
to such thrust in excess of a predetermined value 
for relieving the force urging Said braking Sur 
faces into engagement whereby said rod member 
moves relative to said body member. 

2i. A position-adjusting mechanism as defined 
in claim 20 comprising means including an ad 
justable element engaging said spring for ad 
justing the preloading force exerted by said 
spring to vary the predetermined value of thrust 
required to move said rod member relative to 
Said body member from one relative position to 
another in said range. 

22. A position-adjusting mechanism as defined 
in claim 2 in which said elements are spaced 
apart to define a small gap when no thrust is 
applied between said members, and comprising 
means for moving One of Said elements while 
Said body member and rod member are in a fixed 
relative position for adjusting the size of said 
gap. 

23. A position-adjusting mechanism as defined 
in claim 20 comprising: brake release means for 
forcing Said elements into engagement irrespec 
tive of Such thrust for disengaging said braking 
Surfaces, whereby free relative movement of said. 
members is permitted. 

24. In a position-adjusting mechanism, the 
combination which comprises: a body member 
and a rod member which are mutually movable. 
over an extended range, a brake mechanism 
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comprising first arid second brake meanis&opera 
tively associated with said body member and said 
rod member respectively, said brake means hav 
ing braking-surfaces adapted to be slidably en 
gaged throughout said range and adapted when 
engaged to frictionally oppose relative-novement 
of said members at any part of said range, means 
including a preloaded spring for urging said 
braking surfaces together into such engagement 
while such thrust is applied at any part of said 
range, said spring-acting in opposition to a 3thrust 
applied in a predetermined direction between 
said rod member and said body member, first 
stop means carried on said body member, and 
second stop means movable with said second 
brakei means, said two-stop means: being-normally 
spaced apart when said: Spring is compressedless 
than a-predetermined amount but being engage 
able when said spring is compressed more than 
said predetermined amount by such thrust for 
relieving the force urging said braking surfaces 
into engagement, 'Whereby said brake mechanism 
is released to permit movement of said rod mem 
ber relative to said body member'when said thrust 
exceeds a corresponding predetermined value. 
25. In a position-adjusting mechanism includ 

ing a body member and a rod member which are 
mutually movable Over an extended range, the 
improvement which comprises: a brake mecha 
nism comprising first and second brake means 
respectively associated with said body member 
and said rod member, said brake means having 
braking surfaces adapted to be slidably engaged 
throughout said range and adapted when en 
gaged to frictionally oppose relative movement 
of said members at any part of said range, a pre 
loaded-spring opposing thrust applied in a pre 
determined direction between said body member 
and said rod member, said spring urging said 
braking surfaces into engagement while such 
thrust is applied at any part of Said range, and 
a pair of elements normally urged into spaced 
apart position by said spring and urged together 
by said thrust, said elements engaging when said 
spring is compressed a predetermined amount, 
said elements acting when engaged to relieve 
the force exerted between said braking Surfaces 
whereby said rod member moves relative to said 
body member. 

26. In a position-adjusting mechanism includ 
ing a body member and a rod member which 
are mutually movable from a predetermined posi 
tion within an extended range in a predetermined 
direction in response to thrust applied there 
between in said direction, the improvement which 
comprises: a braking mechanism comprising a 
pair of brake means associated with said re 
spective members, said brake means having brak 
ing surfaces adapted to be slidably engaged 
throughout said range means including a pre 
loaded spring working in opposition to said thrust 
for exerting a force urging said braking surfaces 
into engagement while such thrust is applied at 
any part of Said range, and a pair of normally 
spaced apart elements respectively associated 
with one of said brake means and one of said 
members and engageable when a predetermined 
Small amount of movement occurs between said 
members in Said direction, Said elements acting 
when engaged to relieve the frictional force 
exerted between said braking surfaces, whereby 
said brake mechanism is released to permit large 
relative movement of said members from one 
position to another within said range when said 
thrust exceeds a predetermined amount. 
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27. In a position-adjusting mechanism includ 

irgia. 36dy member; and arod member which are 
inlitually movable over an extended range in a 
predetermined direction in response to thrust 
applied therebetween in said direction, the im 
provement which comprises: a brake mechanism 
comprising first and 'second brake means re 
Sgectively associated with said body member and 
said roaniember, said brake means having brak 
ing surfaces adapted to be slidably engaged 
throughout said range, means including a pre 
loaded spring working in opposition to said thrust 
for exerting a force urging said braking surfaces 
into engagement while such thrust is applied at 
any part of Said range, a first element mounted 
on saidbody member, and a second element mov 
able With said first brake means, said: elements 
being Spaced apart when no thrust is applied be 
tween said members, said elements being 'en 
gageable with increasing force as said thrust is 
increased whereby the force therebetween oper 
ates to relieve the force exerted between Said 
braking surfaces. . . . . . . . " 

:28. A position-adjusting mechanism as defined 
in claim 27 (comprising: brake release means for 
moving said first element into engagement with 
said second element irrespective of such thrust, 
Whereby Said braking Surfaces becomes disen 
gaged thereby permitting free relative movement 
of said members. - , , , 
29. Aposition-adjusting mechanism as defined 

in claim 28 wherein said brake release means in 
cludes a pivoted lever arm, and which com 
prises: a spring urging said lever armina direc 
tion to 'draw said first element away from said 
secona element, and stop means for limiting the 
movement of said lever arm in the last-mentioned 
direction. . . . 

30. In a position-adjusting mechanism the 
combination which comprises: a body member 
and a rod member which are mutually movable 
over an extended range, a brake mechanism com 
prising first and second brake ineans operatively 
associated with said body member and said roc 
member irespectively, said brake nea 
braking surfaces adapted to be slidably engaged 
throughout said range and adapted when engaged 
to frictionally oppose relative movement of said 
members at any part of said range, means in 
cluding first and second springs for urging said 
braking surfaces together into frictional engage 
ment at any part of said range, said springs act 
ing to create frictional forces which oppose 
thrusts applied in corresponding opposite direc 
tions between said rod member and said body 
member, and means engageable only when said 
first spring is compressed more than a predeter 
mined amount by thrust in one such direction for 
relieving the force urging said braking surfaces 
together whereby said brake mechanism is re 
leased to permit movement of said rod member 
relative to said body member when the thrust 
in said direction exceeds a corresponding pre 
determined value. 

31. In an adjustable positioning device, the 
improvement which comprises: a body member 
and a rod member for interconnecting two struc 
tural members for Setting said structural mem 
bers in predetermined relative positions, said ad 
justable positioning device comprising a brake 
mechanism including canting means having aper 
tured walls frictionally engageable with the sur 
face of Said rod member, means acting on said 
canting means at opposite ends thereof to urge 
the apertured Walls of Said canting means into 
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frictional engagement with the surface of Said 
rod member, said means including a spring act 
ing on at least one end of said canting means, 
and a release element carried by said body men 
ber and engageable by said canting means only 
when said spring is compressed more than a pre 
determined amount by thrust applied to said rod 
in one direction for reducing the torque urging 
said apertured walls into engagement with the 
surface of said rod member, whereby the fric 
tional force resisting such thrust is reduced to 
permit sliding movement of said rod member 
relative to said apertured Walls when the thrust 
in said direction exceeds a predetermined amount. 

32. In an adjustable positioning device, the im 
provement which comprises: a body member and 
a rod member for interconnecting two structural 
members for setting said structural members in 
predetermined relative positions, said adjustable 
positioning device comprising a brake mecha 
nism including canting means having apertured 
walls frictionally engageable with the surface of 
said rod member, means including a first Spring 
acting on one end of said canting means to urge 
it in one direction, means including a second 
spring acting on the opposite end of Said canting 
means to urge it in the opposite direction, said 
means thus applying a torque to urge the aper 
tured walls of said canting means into frictional 
engagement with the surface of said rod mem. 
ber, and a release element carried by said body 
member and engageable by said canting means 
only when said first spring is compressed more 
than a predetermined amount by thrust applied 
to said rod in one direction for reducing the 
torque urging said apertured walls into engage 
ment with the surface of Said rod member, where 
by the frictional force resisting such thrust is re 
duced to permit sliding movement of Said rod 
member relative to said apertured Walls when the 
thrust in said direction exceeds a predetermined 
amount. 

33. In an adjustable positioning device, theim 
provement which comprises: a body member and 
a rod member for interconnecting tWO structural 
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members for setting said structural members in 
predetermined relative positions, said adjustable 
positioning device comprising a brake mecha 
nism including canting means having apertured 
walls frictionally engageable with the Surface of 
said rod member, means including a first Spring 
acting on one end of said canting means to urge 
it in one direction, means acting On the Opposite 
end of said canting means to resist movement of 
said canting means in Said direction, Said means 
thus applying a torque to urge the apertured 
walls of said canting means into frictional en 
gagement with the Surface of Said rod member, 
a stop element engageable by said one end of Said 
canting means when said first spring has been 
compressed a predetermined amount by thrust 
applied to said rod in one direction, and a re 
lease element carried by said body member and 
engageable by said canting means only when 
said first spring is compressed more than Said 
predetermined amount by such thrust for re 
ducing the torque urging said apertured Walls 
into engagement with the surface of said rod 
member whereby said frictional force resisting 
such thrust is reduced to permit sliding move 
ment of said rod member relative to Said aper 
tured walls when the thrust in said direction ex 
ceeds a predetermined amount. 
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