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fosmo?-A?ins'rme} MECHA?iSM 
auntie E1 cushmen, Burbank, Celia, assigner 

t0 stili‘ge'ssi, Inc».,- a ‘corpd?ifi?n o‘f 'Galifo'l‘nia' 

Afiiiiiéation January 26, 1M8‘, serial No. 4,347" 
(oi.v mane) 

This ih'vehti'q'n reiates to adjustable rheéha'rii'cal 
structures ‘and hartie a?i? to improved posh 
tione'adjiisting iheehf The invention ‘hos 
sesses- pai'tieular' iit‘ilitif in ceiiiieeti'on with rej-~ 
clining chairs having tiltable Hacks and for‘ this 

uai ‘eehtrei at the chair eeetipeht in order to 
a permit relative, movement-"iii the frictional meme 

reason is deseiihedih detail in connection the'i‘e- _ 
with, sitheiieh-th‘e ihven‘tish is described with 
particular reference ts seen chairs, it is to he, 
iihdeisteed that manyv of its features are appii= 
cable in connection with other mechanical Strut‘: 
titres comprising heirs of relatively movable in 
tereehheetea stiueturei members, such as ‘pairs 
of pivoted members. A‘ w 

(A, positiomadjus'ti?g' mechanism of the‘tyiie' to 
which this invention is'p'ai‘t'iei?ai'm directed in 
cludes a‘ braking mechanism including a hair 
'61:‘ v 'f‘rictionally ehgaseame holding _,r'r"1eff1bers 
which arerespeetivew mounted eh or‘ otherwise 
connected to two‘such relativelyrmovable struts‘ 
tt'iraI members, In paftiéiilai‘; for‘ eiia'i'xip1t'; ‘an 
adjustable ‘reclining chaii"_ Of the type which is 
employed on airplanes and to which this'i ven 
tion is especially applicable includes three" chaif' 
members, namely: a support member, a seat 
member; and e tiltahie back member‘, oi" their 
back. Such a support member “is figidlii 
inoii‘nted en the near o‘fan airplane ‘and the 
seat member‘ in ‘many instances is~_jsiidahly eat; 
rise by the siihport meih‘heriii 's'iic'hva' way'i'that 
it can move backward and roman; there-eh, and 
the back member" is .bi‘ve'tany attached to' the 
semen member she‘ also attached te the seat 
member‘ in such a way that‘; as the hack" iiieihher‘ 
is tilted backward and, forward" with resheette 
the suppe‘rt ‘member; the seat member is also 
earned backward and forwarjd into correspond: 
ingpositions, vAdjusting mechanisms‘ of the type 
with which this invention is'conceifnéd are “con 
iieetea betweeiian‘y two of such relatively i?mi= 
able members‘ iii sueh a‘ way’ as" to‘ hole the‘jiii 
securely together thereby making" the chaii‘f‘i‘n" 
some ‘predetermined Shape“ to“ Siiit' the comfort 
of the occupant; The adjustment efsfueh va 
chair is preferably‘u?def' ‘the eeiitiel of the their 
steepest, the adjustment heiiie. aécoiiiplished 
most eeiiveiiiehtiy by means of a eo'ntnil member 
mounted at the side of the chair‘, such as on 
the» their arm. _ 4 , 

The type of position-adjusting'i?échanisiii to‘ 
tvhieh this invention is primarily‘ tiii'e‘eted'eoin 
prises apair of frictiohany‘ ehgageahle mehihers, 
or‘ ‘groups or‘ memhers‘whieh ‘sari/‘e as‘ a hrake 
for locking the chair ine’nihers infant’ selected 
i-eiative positions. "Ti‘ie'v frictidii‘ally‘ engageebie 
members forth a patter a friptidn‘ftype' locking‘ 
devicewhich prefers-51y‘ includes shit-able 'i'iieaiis' 
fer‘ i-eieasi‘iie the ‘ Bfakiné ‘ iiiér‘r'ibei‘s under than 

10 

hers in eithendirection. With this arrangement, 
itmis ‘reiittiveiy easy‘ te release the brake and 
adjust the" shape at the‘ chair by moving the 
éhair member's‘ 'r'eiative1y between predetermined 
extreme positions. ‘ n h ' p v 

, Usually a series at ehair‘s employing su'ch hesi 
f16?=adjusting mechanisms is arranged seriatim, 
one’ behihdahethei, such as in the eabin of an 

15 

ing device to hold in one direction against the 
weight‘ of the ehair‘eeeupaht or any other similar 
ieie'e ?h?b'l'hif’il'g‘h?r he applied to the chair‘ in a 
Similar ‘dii‘éct'ion. Frequeimy; however; it is dee 

‘ stable to pef'n'iit the mtkihe ‘device on one of 
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the?ehair‘s ta be re1eased'» readily a force 
is'ahhiied to the chair in an opposite direction. 
For’ example, if one chair is vacant and the} >oc= 
ee'paht the chaii' behind wishes to rise, it is 
often desirable that he'he able to push or tilt 
the back-0f the ehair immediately preceding hint 
ierwermy' into a more upright position, in order 
to give him more teem for rising‘, Also, of 
eeiirsewheii a chair‘ is, unoccupied, it is‘ ‘often 
des‘fr hie to ifio've' the chair-back to the upright 
‘position for" the maximum éo?venien'c'e' of the 
occupant of the ehaii‘ Behind. ‘ , 
In the éopendine patent application Serial No. 

13864 ?led Januarir i2,_ 1948, now abandoned, 
there has beéndé'scribed and claimed a'p-ositiom 
adjusting‘ mechanism which comprises a pair of 
conipleniehtarily threaded menibers such as a 
nut and a screw, which is adapted to be oom 
pressed and extended by means of axial forces 
applied therebetween. The‘ two threaded meme 
hers are connected between two relatively move 
able structural members and can be arranged 
to be loekedl'in any desiredpposition by means 
of a brake shoe; which is adapted to frictionally 
engage a brake drum on the periphery of the 
nut; The present invention is‘ applicable to that 
type of position-adjusting mechanism as well as 
to others in which i’rictionally enga‘geable brake 
members are employed for. lockingr the‘ mach; 
a‘ni'sm in a predetermined position, as more fully 
described hereinaftery , s 

(D'ne of the otijects of the invention is to pro‘; 
vide an adjustable chair with an adjustable p'osie 
ti'oniii'g'ideviee employing ' fric'tion'aily ehg'ageame 
braking" suriaee‘s' with for‘ holding the 
back- member or the email‘ a’gaiiist'i‘el'atiiiéliy large 
i‘eafwa-fdl=tiltiné forces but which permits ‘the 
back memberv to he moved forward-‘tilting 
forces‘ exeeeehie'a- i‘t'eIatiVeIti low predetermined 
tame. ‘ - > ' ' 
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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 direc 
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 
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' opposite direction. 

10 

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 
forces applied in one; direction and means coop 
crating with the vspring for maintaining the fric 
tional force between said braking surfacesjsub-V 
stantially constant independently/of the coe?i 
cient of friction therebetween so that the posi 

15 
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tioning mechanism may be adjusted whenlsuch ‘H forces exceed a substantially constant predeter 

mined value. 7 

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. " " ‘h “ 

30 

4 
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 

The foregoing and other 
advantages, objects, and features ‘of the inven 
tion" which .distin'guishit. 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 ?rst form 

of the improved position-V-adjusting mechanism; 
Fig/4 is a fragmentary sectionalview of the 

?rst position-adjustingmechanism taken on the 
plane4—4ofFig.6;“_‘ ;, V 

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

Fig. 6 is a view of the ?rstposition-adjusting 
mechanism of Fig. 1 taken on the plane 6-6 of 
Fig. 3; . “ - ‘ 

Fig. '7 is a detailed sectional view of. the ?rst 
position-adjusting mechanism taken on the plane 
1-1 of Fig. 3; ‘ , 

Fig. .8 is a detail view of the brake ‘mechanism 
of the ?rst position-adjusting mechanism taken 

35 

Another object of the invention is to provide , 3, 
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 

vAnother 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 
type locking device is provided with'means for M 
holding the pair of frictionally engage'able 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 lockingpdevicel is’ adapted to hold a chair 
locked in a predetermined shape against the 
weight of its occupant or any similar force which 
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, sucha locking device is provided with 
two springs or other resilient or compressible 
members one of which determines the maximum 
load which the lock canhold in one direction 
and the other of which determines the maximum 
load which the lock can hold in the opposite 
direction. For convenience. the ?rst 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. , 

described in connection with its application?to 

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

second form of the position-adjusting mecha 
msm; _ . 

Fig. 10 is a sectional view taken on the plane 
Ill-l0. 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 l3-—l3 of Fig. 12; 

Fig. 14 is a detailed sectional view of the third 
form of the position-adjusting mechanism taken 
on the plane [4-444 of Fig. 13; . I 

Fig. 15 is an isometric exploded View of the 
brake lever of the third form of the position-ad 

. lusting mechanism; 
Fig. 16 is a sectional view of the third form 

of the position adjusting mechanism taken on 
the plane i'6—l 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 I'|-l1 of Fig. 13; ' 
Fignl?is a side elevational view of afourth 

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 
1 20-20 of Fig. 19, showing details of the brak 
ing mechanism of the fourth form of the posi 
tion-adjusting mechanism; ‘ 

Fig. 21 is a detail view taken'on the plane 
. t I... 21-‘2l of Fig. 19, also showing details of the last 

While the invention is particularly shownand ' ' 
75 , 

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 m'ene 
tinned braking mechanism. 

" PART I 

Introduction 

- vIn 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-th’es‘e posi 
tion-adjusting mechanisms comprises a housing 
or body member and a rod member longitudinally 
movable therein. These two members are con 
nected respectively to two of the relatively mov 
able structural members of the airplane chair 
or other» articulated structure which is to be ad 
Justably set in predetermined positions. Each 
of '7 these position-adjusting mechanisms is. Me 
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 frlctionally 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 disenf 
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 ofv 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 thevtop 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 1'7 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 lnvene 
tion, the rod member is in the vform 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 ?rst 
brake member or ‘group of brake members, is also 

I 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 ?rst and, second brake members are 
normally urged together into frictional'engage 
ment to lock thefpositiomadjusting mechanism 
in any set position and the brake members may 
be‘ disengaged by means of a brake-‘release mech; 
anism controllable from" the arm Got 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 an overridespring pro 
vided in'eacn form‘ of the invention for main 
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6 
tainlng'the’ members engaged as long as'any'exi'; 
tension force is. less than a predetermined relas 
tively small value. ' . _ . . 

Before considering the details of construction 
of the two types of position=adjusting mecha; 
nisms illustrated, it is ?rst desirable to consider 
the structure of an airplane chair I0. in connec 
tion with which each of these.-positiomadjusa 
ing mechanisms is used. ‘ : » , 

I The chair In comprises a support member l2", a 
seat member Idand a tiltable back. member IS. 
The support member I2 comprises two internally 
braced side members ‘I8 having feet at by means 
of which the chair It is secured to the floor or 
an‘. airplane and having arms, or arm-rests, 2| 
for the comfort of the chair occupant. Thesupe 
port-member I2’ alsoincludes a front cross-bar 
or crossirod 22' interconnecting ‘the side member's 
I8 ‘just below seateheight. The back member it, 
which carries a back cushion. is pivotally at:v 
tached to'the rear portion of'side members I 8 
by means of brackets 24‘ attached to opposite sides 
of the back member and pins 26 projecting in; 
wardly from the back ends of they arms 2|. The 
pivotal interconnections between the support 
member I2 and the back member I6 serve to fur‘ 
ther strengthen the chair I0. I The seat member 
I4 comprises a seat frame 25 which bears a seat 
cushion 20. The back end of'the seat is-pivot'ally 
supported by pins 2'! on the lowermost end or 
the back member I6 and-its front-end is slidably 
supported’ on the frontcrossibar 22 by means of 
slotted guides 25 extending downwardly from the 
seat frame and pins .30. ‘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 member I6 at‘the bottom end thereof 
beneath the pivot pins 21. ’ I . . 

Each of the four position-adjusting inecha= 
nisms incorporating the present invention and 
hereinafter designated by the'numer'als I00, 200, 
300, and 400, is preferably mounted beneath the 
seat member I4 ininterconnecting relationship 
between the two cross-bars 22 and 34 andmide 
way between the two side members I8. Each of 
these position-adjusting mechanisms: is locked 
and unlocked by manipulationv of a control mem 
ber in the form of abutton 42 mountedv at the 
front end of one of the vchair arms 2I. vWhile 
the position-adjusting mechanism is thus un 
locked, permitting it to be extended or compressed, 
the back member II; 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 I6 is held ?rmly 
in the tilted position selected. ' 

» PART II 

Screw type 

Form 1.—The-?rst position-adjusting mecha 
nism I00 comprises a divided housing member 
I02 and a rod member I04 which are respec 
tively pivotally mounted on the“ two cross-bars 
22 and 34. The housing member I02 is held to 
gether by means of screws I03. The rod mem 
ber I04 carries a threaded nut H36 which is 
mounted for rotation in the housing I02 by 
means of front and rear balk-bearing assemblies 
I08 and I09 at opposite ends thereof. Both the 
rod member Illd- and the nut I 05 are provided 
with multiple-start threads. Rotation of the nut 
I06 in the housing I02 is preventedby means of a 
braking mechanism H0 including a statori'mem 
her in the form of-a» segmental conical brake 
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shoe II2 which mates with and friction'ally' en 
gages a rotor member in the form of a conical 

- brake drum I I4 arranged on the periphery of the 
nut. The brake shoe “2 and the brake drum 
II4 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 I00 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 I02 carries 
trunnions I20 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 fromthe front cross-rod 
22, and that the rod member I04 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 I00 
are arranged within a dust-proof housing includ 

, ing the housing member I02, a forwardly-extend- I 
ing tube I30, and a collapsible tubular member 
I32 in the form of a Sylphon bellows. The 
threaded rod I04 is arranged to be longitudinally 
movable in the housing I02 through concentric 
front and rear openings I36 and I38 at the front 
and rear ends respectively of the housing mem 
ber I02. These and many other details of con 
struction are described more fully in the afore 
said copending patent application. 
The inner races I40 and MI of the ball-bearing 

assemblies I08 and I09 abut front and rear 
shoulders I42 and I43 at opposite ends of a cen 
tral collar I44 of the nut I06. The outer races 
I46 and I41 of the ball-bearing assemblies I08 
and I09 slidably engage the cylindrical Wall of 
the main cavity I48 which extends longitudinally 
within the housing member I02 in coaxial rela 
tionship with the openings I36 and I38. The front 
outer race I46 normally engages the inner sur 
face of the wall portion I49 surrounding the front 
opening I36. However, the rear outer race is free 
to move within the space at the rear end of the 
cylindrical cavity I48. 
The nut I06 and the ball-bearing assemblies 

I08 and I09 are normally urged forwardly with 
in the cavity I48 by means of a preloaded push- . 
up, or override, spring I50. The override spring 
I50 is of helical con?guration and is mounted 
concentrically with the threaded rod I04 within 
a sleeve I52 which is rigidly mounted upon and 
extends rearwardly from the housing member 
I02 coaxially with the rear opening I38. The 
axial length of the spring I50 and hence the 
force which it exerts against the rear outer 
bearing I46 is adjustable by means of an annular 
nut I54 which threadably engages the rear end 
of the sleeve I52. 

Pressure of the brake shoe I I2 is exerted 
- against the drum II4 by means of a crank I60 
including an eccentric cylindrical crank rod 
I62 supported between a crank hub I64 and a 
crank pin I66 both of which are journalled-in 
facing walls of a portion of the housing member 
I02 as illustrated in Figs. '7 and 8. The crank 
rod I62 rests within a send-cylindrical cross-slot 
I68 on the side of the brake shoe II2 opposite 
the conical braking surface I58 thereof. 7 
A crankarm I10 is welded to the crank hub 

I64 andextends radially therefrom in the same 
direction in which the crank, rod_,l_62_1is offset: 
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from the? center of the crank I80. The crank 
arm I10 stands adjacent to the periphery of 
the housing member I02} and its outer end I14 
is drawn toward the housing member by means 
of a coiled tension spring I16. 
The inward movement of the crank arm I10 

toward the housing member I02 is limited by 
means of a stop screw or stop pin I18 projecting 
radially therefrom. MThis stop pin or stop screw 
I178 extends radially inwardly toward the housing 
member I02 and is adjustable radially-in a 
threaded female part I19 welded to the crank 
arm I18 and is locked in any desired position 
by means of a holding nut I80. Preferably the 
inner end of the stop pin is spaced slightly 
from the outer surface I8I of the wall of‘ the 
housing member I02 when the brake shoe II2 
engages the brake drum H4 in the most for 
ward position of the ‘threaded nut I06 in the 
housing I02 and engages the housing member 
I02 ?rmly when the nut I06 is drawn rearwardly 
in the housing member I02 against the force, of 
the override spring I50. 
Thus, with this arrangement, a substantiallyv 

constant pressure is exerted by the brake shoe 
II2 against the brake drum II4 while engaged, 
irrespective of the axial position of the threaded 
nut I06 in the housing I02 so long as the pin 
I18 is spaced from the surface NH. The brake 
shoe II2 may be withdrawn from the brake 
drum II4 by -means of a ?exible 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 l6 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 va 
small force exerted by an overload spring I16 
provided that the pitch angle a of the threads 
of the rod I04 and the nut I06 is only slightly 
greater than the binding angle. The binding 
angle is the minimum pitch angle a at which 
the nut I06 would be locked against rotation 
on the rod I04 when an axial thrust is applied 
therebetween, while the nut is constrained 
against axial movement in the housing I02. 
The binding angle depends upon the coefficient 
of friction of the threads and also upon the angle 
5 between the faces of the threads. As pointed 
out in said application, the binding angle is 
approximately 175° 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 I16 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 thatvthe binding angle and hence the mechani 
cal advantage of the mechanism are maintained 
at a high constant value. I 
The actual force that must be exerted by the 

brake shoe II2 on the brake drum II4 to hold 
against a predetermined load is inversely pro 
portional to the coefficient of friction ,u between 
the two frictionally ~engageable members. 
other words, the maximum compression load 

In, 
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(1;) 
where Y 

Feé'maxiniumz compression load! - 
friction of} brake shoe on brake #=T§oe: eivnt 9i 

drum, 
F1=tension exerted’ by overload spring, ’ 
Ki=constant depending _on the following factors: 

(a) the bieaine eagle ' ‘ 
(b) the, pitch. ehele - , 

meehanieai advantage. Qt sterile 

£112 ‘tile'ieree eeseiteei bit the eveileeei seeing 
on. iheereek. em’: -' ‘ 

<e> the radius 02 the threes, 
(r) the meme, 01? the belie ' 
(Q) the angle the limiting. suit make 

with the 0i the-{semen 1e, ‘ 
It is to be-noted that the maximum compres 

sion load which can be held'by any given over’ 
load "spring, varies with [L and is therefore 
a?ected by the condition of the braking vsin: 
faces. 

value of the spring’ fOI‘CGrFl is set at a value 
which will hold against'the desired maximum 
compression load for the smallest expected value I 
of it likely to occur under operating conditions. 
As a matter of fact, it is noted that-with the 

‘arrangement described’, the nut I06 is constrained 
against any' substantial axial ‘movement in the 
housing member H32- when compression thrusts I 
‘are applied. Aslongv as the axial load in this 
direction is less than the maximum load that can 
be held by the overloadlspring». I16 as determined 
by Equation 1 the positioneadjusting device re. 
n'iains securely locked. But on thevother-hand, 
it is noted that the nut‘ IDS-is free to. move'axially 
iii-the opposite direction against the force of the 
push-up or override spring. 150 when an extension 

> thrust is applied between the rod member I05 and 
thee-housing member I02. ~ lifrsuch a force is ap 
plied whiie the brake mechanism H0 is disen 
gaged, the rearward movement of the nut is very 
slightand extension occurs. . 
But when an extension force is applied while 

the brake mechanism ,I ll! is engaged, the nut IE5 
is moved rearwardly Within the housing l0? 
against the force‘ of the nutshzup- series i511.. 
During the initial portion of this movement, that 
(is. while the extension force is small, the brake I 10 
remains fully engased- However, when the crank 
arm "9 has. moved inwardly to the mint where 7:0 
the stop pih. H8 cont ets the surface. “3!. the 
pressure of the brake ' 

: H4 becomes relieved! App - ther exteeeieii fereee-in eppeeitioe is the f .f 
_ 1, spring lii?eleeeeeeestbe aetua. . ve 

applied to the brake drum H5 by the. everieeei 

‘exerted between‘, the braking surfaces fal'ls'lheio'w 
the value required te held against the extension 
39m. as determined by Equation l-ebeve- When 
this eeeure, the net 105 rotates ere-the threaded 
rogl ‘me her I04. ' 

{It to be eetedet this pant that as seen ee 
eetetienei the mil; lee eom'meneee, iurther rear: 
were mei'?ment 9i the nut in the the ne "1? is 
retarded, the .Iiiit being resiliently 0'0 e 
.. d against zfurther meveieeiit 'a'i'eeiili, 
iii leneleneegemeritei the two brake members. 
"2 end H4 is maintained the nut-estates end 

eetiieliereepi fathers; tine therelee wees 

In practice," since the value of; e varies > > 
“with age and use of the brake mechanism, the’ 
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v1&0 
‘is gOIQIIlQd by the override spring- .I5ltii1. eeeerd 
enee with; the magnitude of the extension ?erce 
If still larger extension tomes, are applied, es 
pecially if they are. applied suddenly- the. nut I116 
may. be. foreed rearwarclly to, the point Where the 
brakev drum, U4. becomes completely disengaged 
from the brake shoe H2, and. even though the nut 
"36 accelerates, the braking. meeiia ism. Hi! may 
remain disengaged ter a substantial: period. so 
long as such. a large extension force applied. 1 

It is to; be noted that. the magnitude of; the ex. 
tension force which is required to permit the 
creek; arm I"! to‘ move- iriweniiy to. the. point 
Where the etch, pin. Hi1 eentaie ‘31.1.9 eurieee it‘! 
is determined hi? “the eemnlieinee, or rate teeter, 
01".» the override. Series I50, and the aetiiel degree 
Qi ee'nipreeeiqli 9f» the everriele spring 1511 between 
the 1111i {54 enei the rear eilter 14.5,.- Time, 
the. meenituiie 91- the ?erce extension. required. to 
cause extension of the position-ad‘usti _ lia 
eieia iii epereximete _» t9. the i0. e. ex 
sited by ihelireleeeed Weir series 459 en. the 
otter-race; £4.51 ' ' " 

111! feet it can be shew; thee-the value 
Qf' t1}? exténsiiqn' f9 be eequi d is relea e the 
Elisha 1,5 Substantially» independent 9? the vwef?i 
ciem 9f friction“ a¢ii§istif1e§1ietwe.en the braking 

_‘ exited by the weeds Stir-i g a, 
If the ' tef tenement ed to 
stop me ! 1? oil the serrate is‘! s an; t 
is eieerexi ‘ ’ ' ’ 

of the ever‘, 
r1 ieie’é‘is increased further, the 

eseee the surface‘ it" thereby 

Where ' . 

Fs=residuai ‘braking force just suf?cient i; hold 
‘nut locked against rotation ‘caused'by: lei: ' " 
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su?icient 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 p. 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 I00 is practically independent of 
the'coe?icient of friction a between the braking 
surfaces of the brake shoe H2 and the brake 
drum II4. 
With the arrangement described, it is clear 

that by suitable selection of physical constants 
of the apparatus, the position-adjusting mecha 
nism I00 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 I4 and the back member 
I6 of the chair may be moved relative to the 
support member I2 is determined by the stroke 
of the rod member I04 relative to the housing 
member I02. The length of this stroke is deter 
mined by the stop screw I90 at the forward end 
of the rod member I04 and the length of the stop 
sleeve I92 which is positioned between the nut 
I06 and the bonnet I94 within which the back 
end of the rod member I04 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 
I0 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 
manner 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 ?rmly 
secured therein by means of locking rings 2I0 
which engage the outer races '2I2 of the ball 
bearing assemblies. The inner races 2I4 of the 
ball-bearing assemblies abut opposite ends of an 
enlarged rectangular portion 2I6 of the nut 206 
in order to limit the axial movement of the nut 
in the housing of the two bearing assemblies. A 
?ange 2I8 extends outwardly from the nut 206 
between the ends of the rectangular portion 216 
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 ?ange 
M8 and the rear section being arranged on the 
rear side of the ?ange 2I8. 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 228which encircle the nut 206 and 
which are held against substantial rotation with 
in the housing member 202 by virtue of their 
loose ?t 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 ?ange 2l8. 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 2 I 6 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 

’ 242 and afront rotor ‘spacer'244 similarly ar 

50 
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ranged on the front side of the ?ange 2I8. 
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 whichencircle 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 ?ngers 
256 and 258, being urged thereagainst by a coil 
spring 258 in order to form pivots for the levers. 
The spring 258 extends through slots 26I 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 210.‘ A relatively stiff overload spring 212 
is mounted between a recess 214 in the arm 268 
and an adjusting cap nut 216 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 262 is mounted between a recess 284 
'in the other arm 210 vand 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. ' 
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By maintaining the stator leaves 226 and 236 
in frictional engagement with the respectiverotor 
leaves 232 and'242, the overload spring 212 "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 ?at lift cam 28'! located between the 
two varms 268 and 210 and rotatable there by 
means of an arm 288 which is controllable by suit 
able means including the Bowden wire 86. ‘When 
the cam 281 is rotated to engage both arms 268 
and?il, the protrusions 264 and‘266'are lifted 
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or!‘ the end stator leaves 226’ and Z3B'tho1‘liby 
‘relieving the pressure between‘ the stator leaves 
and the rotor-leaves, thus disengaging both sec! 
tions 222 and 224 ‘of the braking mechanism 23!}. 
While ‘the braking mechanism 220 is thus 615th’ 
gaged, the posltiomadjusting mechanism 250 may 
be extended or compressed as desired ‘by means 
‘of suitable thrusts applied to the red member 204. 
The stator leaves 228 and 236 may be made of 
stainless steel‘ and the rotor leaves 232 and 242 
of copper or any other suitable pair of nonegalle 
ing materials. The spacers 2135' and 245 may he 
"made of horn paper. 

Normally the lift'cam 2Q’! may he maintained 
in a neutral position'between the arms 26,8 and 
21B merely by- ?oating therebetween or they may 
be maintained in a neutral position by means of 
'a‘tension spring 289 Which draws. the release arm 
28!! forwardly into. engagement with ‘a step pin 
290 projecting outwardly from the side ofthe 
housing member 32.92. in either ‘case, the opposite 
those 292 and 29s of‘ the lift com 28? are spaced 
very short distance from tho'adjacent opposed 

‘faces of the arms 268 ‘and all! .formine front and 
rear eaos'i'sd and 29h ' ' 

It is to he noted. that the Working parts of tho 
position-adjusting- mechanism are also enclosed 
"by-a dustmroof housing formed by the housing 
member 202, a forward tubular cap member 295, 
and a rear tubular member 23'! but that in this 
case, the rod member 364 extends through and 
slides a bushing 29.8 at the rear end of the lat: 
ter tubular member 331, > . 
In practice, advantage. is taken of the slight 

amount of play or back-lash in each of the bean 
ins assemblies 288 in. order to cause the stator 
loaves and thei’otor leaves to slide or rotate role? 
tively to each other when thrust forces exceeding 

‘nredetonnined amounts are applied to the rod 
member 204 in one direction or the other.‘ More 
particularly, when a compression thrust is ap 
plied to the rod. member 266, the not its is pressed 
forwardly in the housing member .202 against 
the force exerted thereon. by the overload spring 
‘212 through the action of the front brake lover 
348- As the out 206 moves in this direction, the 
width of the front gap 295 gradually increases 
and the width of the rear gap 234 gradually 
diminishes. Finally, the rear lever arm 21!; con, 
taots the rear face 293 of the lift cam 28? thereby 
relieving the pressure between the friotiohally eh 
gaged- stator leaves 226 and rotor leaves 232 of 
the rear section 2.24 of the brake mechanism 
This action facilitated by providing sui?ciont 
backslash in the front bearing assembly 20.8. 

In compressing the positioneadiusting mocha! 
nism 200, compression occurs after the pressure 
(exerted by the override spirng 282. on the roar 
section 224 of the brake mechanism 229 is reduced 
to zero. ' Thus, after the roar section 2'26 becomes 
completelydisonsagcdall the back-slash in the 
front bearing assembly 2% is then taken up and 
the not .105 rotates when the braking force es? 
tablished by the overload spring 212 between the 
front stator and the front rotor leaves 235 and 
242 is overcome. The magnitude of. the minimum 
force rcguirod to produce such rotation of the 
nut I96 depends part upon the mechanical ad? 
vantage of the threads of the rod member 2.04 
and the nut 2136, the strength pig-the overload ‘ 
Shrine 212, andtho ooeiiioient of friction of the 
engaging surfaces of the front section 222 of the 
braking mechanism .220.- > I > _ 

In a-similar manner. as larger and larger §X= 
tension thrusts are'appiied to the rod member 20%! i 
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in the opposite. direction, commencing with the 
lift cam in its neutral position the width of the 
rear gap 2285 increases and the, width of the front 
gap 294 gradually diminishes until the front arm 
268 engages the front face 292 of the lift cam 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 on 
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 coe?l 
cient of friction of the rear stator and rotor leaves 
232 and 235. ' - 

From the foregoing it is readily seen that by 
employing a relatively strong overload spring 212 
and a relatively weak override spring 282, the 
positioneadjusting mechanism 200 is capable of 
remaining locked in a set position against com 
pression forces less than a relatively high prede 
termined value established by the overload spring 
212 and is capable of becoming 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 Ill in 
the manner hereinabove described, the chair is 
able to withstand relatively large rearwardl-y 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. } 1 

‘Form {fr-“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 manner hereinbefore 
explained. The position-adjusting mechanism 
390 also comprises a threaded nut 306 supported 
between front and rear ballebearing assemblies 
'30‘! and 308 along an axis extending longitudi 
nally through a passage 3.09. within the housing 
member 300. The nut 306 is provided with an 
enlarged middle portion 310 of rectangular con 
?guration providing a shoulder 3“ at vthe front 
end thereof which ?rmly abuts the inner race 
312 of the front ball-bearing assembly 387. A 
flange 3M is-formed on the nut 306 at the other 
end of the rectangular portion 3H] and interme 
diate the ends of the nut. A narrow tubular neck 
3L6 extending rearwardly from the ?ange SM, is 
adapted to slide freely within the inner race 3l8 
of the rear ball-bearing assembly 308. 
An override spring 320 is mounted coaxially 

with the rod member 304 in compressed condi 
tion between the flange 3| 4 and a washer 322 
which engages the inner race 3 l 8 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 it? 
and 308. The front bearing assembly 3b‘! is nor 
mally held, stationary within the housing member 
302 nrmly against a retainer ring 324 or other 
stop member mounted ?rmly on the housing 
member .302, . . 

911 11h? other hand. the rear bearing assembly 
308 is slidable the housing member 302 
and is adiustably positioned therein by engage 
ment with the inner end of an adjusting tube 
326 which is thrcadably movable inwardly and 
outwardly of the housing member 3&2, By so: 
Justine the position of the tube 326 tho hots: 
ing memberv 3.02. it lspossible to vary theioroc 
exerted by the override spring .32.!) on the flahse 
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314 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 300 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 orderto prevent rotation of the nut 
303 within the housing 302. ‘ The rotor leaves 334 
are provided with central square apertures 336 
which embrace the rectangular portion 310 of the 
nut 30B 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 ?rmly held within the 1 
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 330 also includes a 

brake lever 343 comprising a pressure arm 345 
and a cross-arm e346 arranged at right angles 
within the housing‘ member 302. ' The pressure 
arm 345 lies cross-wise within the housing mem 
ber 302 and is provided with a central aperture 
343 which encircles the square portion 3l0 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 ?ngers 
353 on opposite sides of the passage 352 project 
ing into slots 355 on opposite sides'of the cross 
‘arm 346. 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 
343 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 p07 
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 arm 
or ?nger 353 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 

10 

45 

55 

60 

65 

70 

by means of a plug 351 which is threadably ad- ' 
justable in and out of the housingv member 302. 
The spring 360 tends to’rock the'pressure arm 75 

16 
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 356 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 ?nger 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 333 which is rotatable 
about its ‘axis within the housing into and out 
of engagement with the ?nger 353 by means of 
an external lever 310 which is controlled by 
means of the Bowden wire 86. While the brake 
mechanism 330 is engaged, a small gap 363 ex 
ists between the ?nger 356 ‘and ther?at face of 
the lift cam 363, 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 310 is 
normally urged against a. stop pin 312 by means 
of a tension spring 314.’ However, if desired, the 
pin 312 and spring 314 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. 
In order to disengage the brake mechanism’ 

330 the lift cam 363 is turned, thereby engaging 
?nger 356 pressing it against the spring 360. 
Due to the loose ?t of the hole 350 with the guide 
rod 344, the pressure arm 345 is pivoted on the 
rod 344 as the ?nger 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 l6 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 
sired 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 hear; 
ing assembly 301, thereby slightly increasing the 
compression of the leaves 332 and 334 between 
the ?ange 314 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 onthe nut 306 
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increases until it equals the frictional vrr'etarding 
force exerted between the two sets of frictionally 
engaged leaves by the overload spring 365-. Fur 
ther increase of thrust causes the nut 35% to ro 
tate, permitting the position-adjusting mecha 
nism to compress. 'The value of compression 
force at which such compression occurs depends 
upon the coe?icient of friction» ofthe fr'ictionally 
engaged surfaces of the leaves 332 and 336‘. For 
this reason the strength of the overload spring 
332 is adjusted by means of the plug 351‘ to 
permit the position-adjusting mechanism 305 to 
hold a given maximum‘load even when the co 
e?ilcient 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 364, the neck 3H3 slides within the 
inner race 3 it of the rear bearing assembly com 
pressing the override spring 326, and the nut 
306'is drawn rearwardlywithin the housing mem 
ber 3132. During the initial portion of this move-' 
ment, corresponding to small extension thrusts, 
the pressure arm 35,2 pivots, reducing the Width 
of the gap between the ?nger 35B and the lift 
cam 368. Finally, when the ?ngerttii engages 
the lift cam 36%, further increase of, extension 
thrust increases the pressure of the ?nger 356 
on the lift cam 368 relievingthe pressure between 
the stator and rotor leaves 332 and 33$. -As 
the force of the ?nger 353 on the lift earn 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 3QS.~ When the turning mo 
ment exertedon the nut‘ 36% by the extension 
force exceeds the braking moment vexerted by 
the frictional forces between the two sets of leaves 
332 and 3313, the nut 3B6 commences to rotate. 

If a large extension thrust is appliedsudden 
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 extensionof the position-adjust 
ing mechanism 390 causing the stator leaves 33$ 
and'the'rotor 1eaves‘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 between 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 coef?cient of .friction‘of 
the braking surfaces. In this case, Equation .2 
alsov applies where FE the residual braking force, 
is the force exerted by the protrusions 35% upon 
the leaves 332 and 334. In this .case,..the con 
stant of proportionality. K; depends on (a) 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 thiscase, also, if. the coefficient of :frictionp 
changes for some reason, only aslight change-in 
.the :extension force, is required to , adjust the .re 
sidualbraking force exerted-bythe .protrusions 
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354 to‘ a su?iciently 110w value-l'to permit exten 
sion of the position-adjusting mechanism 360. 

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- hcu'sing formed by the housing mem 
ber 362, the ‘tube 326, and a Sylphcn bellows 380 
connected between the front‘ end of the rod 
member 3% 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 3il47’and a ferrule 
38d mounted‘ at the‘outer ends of the tube 326 
and the nut Slit is-properly aligned with the rod 
member 33% by means of they self-aligning ball 
bearing assemblies 308. A spacer sleeve 386 of 
selected lengthlencloses the‘rod member 354 be 
tween the ferrule-tthi and the connector 388 at 
the rear end of the rodmember. The spacer 
sleeve 386' is employed to limit the compression 
of the position~adjusting mechanism, thereby 
limiting the maximum angle to which the back 
member 12 of the chair H] can be lowered,- or 
tilted rearwardly. Ina similar manner a tubu 
lar member 396 extends forwardly fromthe hold 
ingring 324 to engage the head 392 of the cap 
screw 394 at the forward end of the rod mem 
ber 3065 in order to determine the minimum an 
gle to which the back member l'2- may be raised, 
or tilted forwardly; A compression spring 396~is 
arranged concentrically with the‘ sleeve 386- be 
tween the ferrule 38dand the connector 388‘. 'In 
order to facilitate the returnof the back mem 
ber l2 of the chair to its'most upright position 
when the braking mechanism 33B is released by 
manipulation ofthe Bowden wire 86. It is to 
be noted that in the most upright‘ position, the 
Sylphon bellows 389 is collapsed within ‘an annu 
lar space 3981 surrounding the tubular member 
390 at the forward end of the housing mem 
ber 302. I v I ~ " 

- PART III 

cantingv type 
A. fourth formv of position-adjusting~mecha 

m‘sm rlililemploying the principles vof thisin 
vention is illustrated in Figs. 18- to 22 inclusive. 
This forml of the invention‘does-not employ 
threads but?merely a smooth 1rod 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 Mil in 
cludes a bodymember VQEl'Z'and a rod member 
tllslewhich arerespectively connected-to the two 
cross-rods 22 and‘ 34 of the airplane-chair it 
in the manner described‘hereinabove. The ‘po 
sitioneadjusting mechanism ‘Iitt‘includes a brak 
ing mechanismdii? awhich vis self-energizing and 
which. comprises .a plurality of canting‘ washers 
vor leaves dill including front, middle, and rear 
canting leaves 4:! tot,v 4 ! ilb, and ii i tcrespectively, 
all having. centralopeningsxf-liif, the walls of 
which frictionally engage the cylindrical sur~ 
face did of the rods member 4813. 
noted that in this instance, the surface did‘ of 
the rodimember rdtdlacts as .one of the .frictionally 
engageable brake: elements. In this case, an 
overload spring 415 is employed which .coop 
crates 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 #3 I58 -:is employed 
to determine. the: threshold» .above ‘which the 

It is to be’ 
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.brake mechanism 408 is released by extension 
thrusts. 
The body member 402 is of ?at, elongated, 

rectangular con?guration 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 4I0 are 
located. A sliding cam bolt 424 is arranged to 
slide longitudinally within the body member 402 
inorder to release the braking mechanism 408 
to permit either compression or extension of the 
position-adjusting mechanism 400 by means of 
small thrusts applied in either direction. The 
cam bolt 424 is provided with a ?at inner side 
426 and a rounded outer side 421 and the pas 
sage 428 within which it is arranged, is of similar 
cross-section in order to facilitate the guiding 
of the cam 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 ?rmly 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 cam 
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 
4"]. 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 4l0, being 
inclined with respect to the axis a:—x of the 
position-adjusting mechanism a little more than 
the canting leaves. The upper ends of the leaves 
4I0 are provided with slots 464 embracing the 
adjacent portion of the crown 421 of the cam 
bolt in order to prevent rotation of the leaves 
4I0 within the body member 402. 
A ?rst, 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 410a by 
means of a spring 451 compressed between a 
collar 458 on the pin and a threaded plug 460 
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 416 is arranged between 

a countersunk apertured threaded plug 4H and 
a threaded collar 412 within a cylindrical cavity 
414 at the front lower end of the body-member 
402. A threaded tubular member 416 extends 
forwardly from the threaded collar 412 and co~ 
operates therewith to hold a second, or tripping, 
threaded pin 418 in any desired position therein, 

1.0 

15 

20 

125 

30 

40 

55 

60 

70 

75 

. 20 
the outer end of the tubular member 416. being 
slotted and pressed together slightly for this 
purpose. The tripping pin 418 carries a rounded 
tripping point, or tip, 419 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 4l0a. 
The tripping point 419 is forced by the overload 
spring 4l6 into its innermost position as de 
termined by the shoulder 484 against ‘which the 
collar 412 is forced. It is to be noted that the 
pin 418 and the tubular member 418 may be 
moved together as a unit through the central 
aperture of the adjusting nut M1. 
The override spring M8 is also arranged be 

tween an apertured threaded plug 490 and a 
threaded collar 492 within a cylindrical cavity 
494 at the rear lower end of the body member 
402. A threaded tubular member 495 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 rectangular 
aperture 422 in spaced relation with the lower 
end of the rear canting leaf M00. The override 
spring 4l8 forces the tripping point 499 into its 
most innermost position as determined by the 
shoulder 491 against which the collar 412 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 “0. In practice, the second 
and third pins 418 and 498 are aligned in op 
posing relation on opposite sides of the leaves 
410 and the cylindrical cavities 414 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 451 and the follower spring 500 urge the 

' upper and lower ends respectively of the canting 
leaves 4!!) in opposite directions, the upper ends 
being urged rearwardly and the lower ends being 
urged forwardly causing the braking surfaces 
“2 of the apertures in the leaves M0 to fric 
tionally engage the surface 4l4 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 4l0c. As the cam bolt 424 is pressed 
forward against the force of the snubber spring 
451, the follower spring 500 presses the lower end 
of the leaves forward as a unit until the front 
leaf 4l0a contacts the tripping pin 418. At 
this time, further movement of the cam bolt 
causes the grip of the leaves 410 on the surface 
“4 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, theleaves ?l?followas a. unit by. virtue 
of the action-of the snubber spring. 4.58 andthe 
follower spring 580. When the rearleaf Milo 
contacts the holding pin sea, the leaves cant and 
?nally disengage the rear shoulder 45!! of the 
cam bolt 424. When this occurs thesnubber pin 
554 and the holding pin 698. hold the leaves Mil 
in- frictional engagement with‘ the rod member 
494, thus locking theposition-adjusting mecha 
nism 400 in the position in which it has been set. 
With the braking mechanism 488 engaged, as 

compression thrusts are applied to therod mem 
her 464, initially the leaves Alt are carried for 
wardly against the force exerted thereon by the 
snubber spring 557 until. they engage the for 
ward face 652 of the slot Q48 in the cam bolt 42d. 
Further forward. movement of the upper end of 
the canting leaves 12-18 is precluded at that time. 
Thereafter as the thrust. of the rodmember. 6% 
increases in the same direction, the leaves dill 
deflect, pressing their braking surfaces M2. with 
more and more force against the braking surface 
AM of rod member 1365., After a little de?ection, 
the front canting leaf Lllila engages the tripping 
pin 4'39 urging it forwardly against the force of 
the overload spring M5. The force exerted by 
the leaves M3 on the rod increases as the thrust 
increases for a while. But further increases in 
the gripping force is resisted more and more by 
the overload spring M3, until ?nally this force 
is relieved reducing the frictional force along 
the surfaces M2 and 6M. As the thrust con 
tinues to increase in the same direction, it ?nal 
ly exceeds the value of thrust which can be held 
by the frictional force. At this time, the brake 
mechanism is released permitting the rod mem 

berAM to slide through the canting leaves in continuous frictional engagement therewith. 

During this sliding movement, the axially di 
rected frictional force exerted by the canting 
leaves. Mil on the rod member tilt is governed 
in part ‘by the force exerted by the overload 
spring Mt‘ when compressed and in part by the 
coefficient of friction between the braking sur 
faces. . I ' 

With the braking mechanism 688 engaged, as 
extension thrusts'are applied to the rod member 
404, initially the leaves Kilt are carried rear 
wardly against the force exerted thereon by 
the third pin $98. After the collar 492 is lifted , 
off. ‘the shoulder 49?, the gap between the rear 
face 658 of the slot M8 in the cam bolt'424 and 
the gap between the‘pin 438 and the front'sur 
faceof the slot 532 are takenup, causing the rear 
leaf Milo to engage the shoulder 45!} ?rmly. 
Thereafter as the thrust on the rod member MM 
increases in the samev direction‘, the shoulder £53 
exerts'an increasing force on the leaves in op 
position to the force of the snubber spring £53, 
andthe force of the override spring did. There 
after, the force exerted between the braking sur-v 
faces 13V.)v and M4 ‘decreases until it reaches a 
value too‘ small to hold againstv the extension 
force by virtue of the friction between the brak 

' ing surfaces. 

Itcan 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 #M increases relative to unity, 
where M is the mechanical advantage of the 
leaves considered as levers for applying the grip 
pingforces. ,LL is made ‘a maximum value of about 
0.3_ forvmetal-to-metal' surfaces by operating the 
brakingfsurfaces All and 414 dry,‘ that is, uni. 
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lubricated‘. In practice,-. a value. of pMi-equal to 
about 5 has been. found. to be. verysatisfactoryi 
With. smooth braking surfaces the value of ~,u and 
hence ,uM changes very slightlyand sincethepere 
centage change of release load is Verymuch 
smaller than the percentage.changeofsp, the 
minimum force required to extend the position! 
adjusting mechanism llilll isv practically.‘ inde-: 
pendent of the coe?icient of’ friction. 
In order .to provide a braking mechanism. 4538 

having long. life and uniform characteristics, 
“?at” sections are formed in each. of the... leaves 
1H6 at the edge thereof which contacts therod 
member til-i as. illustrated in Fig. 22.v These 
“?at” sections are actually» formed by placing each 
of the leaves on a. cylindrical die and then. ti1t-. 
ing each of the leaves. with a strongccouplei in 
order to crush two diagonally opposite edges. 
The crushed edges arethendeburred, rounded, 
polished, and then burnished oilj Preferably, 
the “fiat” sections 5“! extend. inwardlyofthe 
apertures in the'leaves M?toadistanceequal 
to about 1/3 to 1/2 of the thickness of a leaf. In 
this way, braking surfaces are formed in. the 
leaves which bear uponthe surface 4 M of the rod 
member @013 over a relatively large area and thus 
minimize indentation and resultant wear of the 
cylindrical surface 4M. In order to further pro-. 
vide a braking mechanism 498 of longlife, the 
leaves 6i H] are preferably composed of hard- rolled 
beryllium-copper alloy Brylco 25, 2 B and S gages 
hard and the ?nishedleaves. are. heat treated in 
order to raise their tensilestrength to a high 
value. Also, the rod member Midis composed 
of SAE 4130 chrom-molybdenum steel which has 
been treated to render its tensile strength at least 
209,000 p. s. i. Both the frictionally engageable 
surfaces of the canting leaves 4H] andthe-rod 
member 464 are ?nished to an uniformity of 5 
micro-inch or better. 
The presence of such “?at” sections draws the 

eifective pressure point inwardly from the outer 
sides of the respective leaves 4E0, thereby. in 
creasing the mechanical advantage M of the 

, leaves when they are considered as levers for the 
transmission of forces to the surface GM of the 
rod member 4M from any of the pins 456F416,‘ 
and 699. This increase in mechanical advantage 
is achieved without, however, sacri?cing the 
strength of the leaves MD as would occunif their. 
thickness were reduced. ' 

It is to be noted that the follower spring 500 
and the snubber spring £557 cooperate to maintain 
the canting leaves am in frictional engagement 
with the rod member 138% even though the brak 
ing surfaces N2 of the canting leavessbecome 
worn. Even though wear results in reducing the 
mechanical 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 there-on but is vcapable 
of being readily adjusted by relatively small 
forces exerted in the opposite direction. ' 

PART IV ~ 

Résumé 

Two main types of the invention have, been, 
described hereinabove. In both, frictionally en-v 
gagea‘ble braking surfaces are employed to hold 
the body member and the rod member of a lposie 
tion-adjusting mechanism setina predetermined 
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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 ?nds 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 the invention, a brake release mecha 
nism is employed for urging gap-de?ning 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-de?ning 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-de?ning 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-de?ning elements during slippage varies as 
an inverse function of the coef?cient of friction a 
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 very 
wide range of values of the coef?cient of friction 
likely to be encountered in practice. 
The gap-de?ning 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 ?rmly 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 ?rst 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 speci?cally disclosed hereinabove, it will be 
obvious that the invention is not limited thereto 
but is capable of a wide variety of mechanical 
embodiments. Various 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 mem 
ber in a predetermined tilt position, said adjusta 
ble mechanism comprising a brake mechanism 
having ?rst 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 ?rst 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 de?ned 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 de?ned 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 supportmember 
and said back member for settingsaid back mem 
ber'in'a‘predetermined tilt position, said adjust 
able positioningjmechanism comprising a brake 
mechanismhaving, ?rst and second brake means 
respectively associated with said body member 
and said rod. member, 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 small forces appliedthereto,-means for 
maintaining. said braking surfaces engaged to 
hold said back member set in a predetermined 
position against relatively large rearward-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 ‘urging said, ‘braking surfaces together, 
whereby said back member is tilted forwardly 
by ‘forward-tilting forces exceeding said predeter 
mined value. ‘ 

6. In an adjustable chair as de?ned in claim 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 member, the improve 
ment which comprises: an adjustable positioning 
mechanism ccim'p'rising'a body member and ‘a rod 
member connected between said support member 
and said back'member for setting said back mem 
ber in a predetermined tilt position, said adjust 
able'positioning mechanism comprising a brake 
mechanism ‘having ?rst 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 ?rst preloaded spring for urging said 
braking surfaces together ‘to resist forward-tilt 
ing forces, a ?rst 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 predeteré 
mine'd'relati'v'ely 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. _ _' > V 

"8'. In an adjustable chair as de?ned in claim '7, 
means for adjusting the preloading forces exerted 
by said ?rst spring to vary said predetermined 
low value of forward-tilting force, and means for 
adjusting the 'prelo'ading force exerted by said 
second spring to vary said predetermined high 
value of backward-tilting force. ‘ 

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 pairrof 
complementarily threaded members respectively 
mounted on said chair ‘members, one of said 
threaded members being rotatably sup-ported 
relative to theother threaded member to permit 
relative movement of said two threaded mem 
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bars when ‘an axial thrust is applied there 
between whereby said back member‘ is'movable 
from one tilted position to another, the im 
provement which comprises: a brakernechanism 
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, ?rst 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 stator and rotor brake‘ means while. said 
backward tilting forces are less than'a 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 
predetermined 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 

\ forward-tilting force ‘exceeds a corresponding 
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relatively low predetermined value. 
10. An adjustable chair as de?ned in claim 9 

including means controllable by the chair oc 
cupant for urging said springs apart to disengage 
said two brake means. , 
‘11._ In an adjustable chair comprising a sup 

port member, and a ytiltable back member, the 
improvement which comprises: an adjustable 
positioning device ‘comprising a body member 
and a‘rod member interconnecting said support 
member and said back member for holding ‘said 
back‘member set in av predetermined tilt posi 
tion, said adjustablepositioning device compris 
ing a brake mechanism including canting means 
having apertured walls frictionally engageable 
with ,the'surface of said ‘rod member, means 
including a first preloaded spring for urging said 
walls against said surface to resist forward-tub 
ing forces, a ?rst element engageable with one 
'endof said canting means in response to for 
ward-tilting forces exceeding a predetermined 

o relatively low value for relieving the force urging 
said walls ' against said surface, whereby said 
back member is tilted forwardly by forward-tilt 
ing forces exceeding, said predetermined 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 'ca'n't 
ing means in response to rearward-tilting forces 
exceedingva predetermined relatively high value 
forrelieving the force urging said walls against 
said surface, whereby said back member is tilted 
r‘earwardly by "rearward-tilting forces ‘exceeding 
a predetermined relatively high value. _ 

12. An ‘adjustable chairas de?ned in claim v1'1 
comprisingmeans ‘controllable by the chair ,oc-' 
cupa’nt for ‘forcing 's’aid elements in opposite 
directions 'against'said'canting ‘means to disen 
gage s'aid walls from said surface, whereby said 
can: member is easily tilted in either ‘direction. 

'13. In an adjustable structure including two 
relativelymov’able structural members, the im 
provement which comprises a wpositiongadjusting 
mechanism including a body member and a rod 
member, interconnecting said structural ‘mem 
bers, said body member and said rodmember 
being mutually movable in opposite__'direction_s 
to various relative positionsin an extended range 
in, response“ to forces applied. in ‘corresponding 
opposite directions‘ between said structural mem 
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, 
?rst and second springs for urging said braking 
surfaces into engagement to resist relative move 
ment of said structural members at various posi 
tions in said range, said ?rst 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 de?ned 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 ?rst element engageable with 
one end of said canting means in response to 
such forces applied in said one direction and 
exceeding a ?rst 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 ?rst 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 de?ned 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. 

1'7. An adjustable structure as de?ned in claim 
15 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 
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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 prede 
termined direction, the improvement which com 
prises: a brake mechanism comprising ?rst 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, apreloaded 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 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 ?rst 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 response 
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. 

21. A position-adjusting mechanism as de?ned 
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 de?ned 
in claim 21 in which said elements are spaced 
apart to de?ne 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 de?ned 
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. 






