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The present invention relates to hinges or outwards or radially inwards, or both, and 
hinging devices and one object of the inven- moreover the adjustment of the stop may be 
tion is to provide a device of this nature utilized, by forcing said member towards or 
wherein, on the angular relation of the piv- from said axis, to vary the angular relation 

5 otally connected elements or arms (herein- of the said arms. Thus the radially movable 60 
after termed shortly “arms”) being set, they member may consist of a pin, stud or the 
are precluded from being moved to increase like and the stop or operating member may 
the angle between them, or to decrease said consist of a rotatable member mounted for 
angle, or precluded from being moved either rotation at will about the said axis and com 
to increase or decrease said angle, by force prising a cam race operating upon the said 65 
applied to the outer ends of the arms or the radially movable member to move it towards 
end of an arm or to the parts or one of them or away from the axis by rotation of said 
to which the arms are secured. rotatable member. 
A further object of the invention is to pro- A preferred device of this kind according 

15 vide a device of this nature in which the angu- to the present invention may comprise arms 70 
lar relation of the arms can be varied or per- pivotally mounted about an axis, an operat 
mitted to be varied by the actuation of oper- ing disc, plate or the like or its equivalent 
ating means for the purpose forming part of mounted to be movable angularly about the 
the hinge assembly. same axis, a cam race such as a slot, groove or 

20 A further object of the invention is to pro- the like in or on said disc or the like which, or 75 
vide a device of this nature in which the angu- a part or parts of which lies or lie in a direc 
lar relation of the arms can be increased or tion having both radial and circumferential 
decreased at will by actuation of operating components in relation to the axis, a cam race 
means for the purpose forming part of the such as a groove, slot or the like formed in 
hinge assembly and a still further object is to or on each arm or on a boss, disc, plate or the 80 
provide a device as just described which shall like formed on or carried by each arm, both 
be self-locking, that is to say in which the Said races lying in directions having radial 
angular relation of the arms can be varied components, and one or both in directions 
only by actuation of the operating means for having both radial and circumferential com 

30 the purpose and not by applying force to the ponents and being inclined one in relation to 85 
outer ends of the arms or either of them or the other when superposed, and means such 
to the parts or either of them to which the as a pin, stud or the like engaging the cam 
arms are secured. races of the operating disc or the like and of 
A still further object of the invention is to both the cam races of the arms. The inven 

provide a device of this nature which is of tion comprises also the combinations of ele- oo 
simple and economical construction, of neat ments hereinafter delimitated in the append 
external appearance, which can be readily ed claims and in part more fully described 
operated by the employment of one hand only hereinafter with reference to the accompany 
to alte; the inclination of display stands or ing drawings. It is to be understood how 

it trays mounted upon pedestals, of windscreens ever that the invention is not limited to the 95 
on notor cars, of mirrors, ventilators, Swing- constructional forms shown as various modi 
ing windows, telephone transmitters, tele- fications may be made in the constructional 
scopes, levels, or the like, and which has the details within the spirit of the invention as 

2 5 

feature that it is self-locking as aforesaid. set forth in the claims. 
With these and other objects in view the in the drawings, OO 

- present invention comprises arms mounted to Figure 1, shows in perspective the sepa 
move angularly about a common axis, a radi- rate parts of a hinge according to the present 
ally movable member operatively related to invention disassembled and Spaced apart. 
the said arms in such manner that the radial Figure 2, is a side view of the assembled 

so distance of the said member from the said hinge without the cover plate. OS 
axis varies with variation of the angular re- Figure 3, is a similar view with the arms 
lation of the said arms, and a stop for said in a different angular relationship. 
member adjustable in its radial distance from Figure 4, is a side view of a display stand 
the said axis. The stop may act to restrain or tray mounted on a pedestal by means of it 
movement of the said member either radially hinge according to the present invention. 110 s 5 
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Figure 5, is a front view of a motor car 
windscreen mounted by means of hinging de 
vices according to the present invention, and 

Figure 6, a side view thereof. . 
The hinge illustrated in Figures 1 to 4 in 

clusive comprises two U-shaped arms 1, 2, the 
open ends 5 and 6 respectively thereof inter 
meshing or overlapping and a common spin 
dle 16 being provided passing through holes 
7, 8, in the arms so that they are capable of 
relative angular movement with the yokes 3, 
4, of the arms remote from the spindle. Be 
tween the limbs of the J-shaped aimsso assell 
bled and rotatably mounted on the same spin 
dle 16 is an operating disc having cut through 
it from face to face a spiral cam slot. 12 and a 
central crifice 21. Extending through said 
can slot is a metal pin 13 which projects be 
yond the faces of the disc on either side and 
engages in the curved slots 9, 10, formed in 
each limb of the arms, the slots 9 of One arm 
being reversed in their curvature or inclina 
tion in relation to the slots 10 of the other' arm. 
These slots it will be observed lie in directions 
which have both radial and circumferential 
components. Cover plates 14, 15, are pro 
vided for the outer sides of the assembly, these 
being provided with central apertures 19 
which are threaded upon the projecting ends 
of the spindle 16 and are secured by nuts 18 
on to the ends 17 of the spindle the latter be 
ing screw-threaded for the purpose. The re 
lation of the parts when assembled will be 
readily understood by considering how the 
dis-assembled parts shown in Figure 1 would 
be assembled from the positions shown. The 
arm 1 is moved in the direction of the operat 
ing disc 11 until the open ends 5 embrace the 
said disc 11 with the orifices 7 of said open 
ends coincident with the orifice 21 of the disc. 
In this position the outer end of the slots 9 
will coincide with the spiral cam slot 12 about 
the position 9°. The width between the open 
ends 5 of the arm 1 is such that they engage 
the faces of the operating disc 11 with sliding 
friction. The other arm 2 is then moved in 
the direction of the disc, and thus in a dia 
metrically opposite direction to that in which 
the arm 1 was moved, until the open ends 6 
thereof embrace the open ends 5 of the arm 1 
with the orifices 8 of the arm 2 coincident 
with the Orifices of the arm 1 and the Orifice 
21 of the disk 1. In this position the Outer 
ends of the slot 10 of arm 2 coincide with 
the oute ends of slots 9 of the arm 2 and with 
the aforesaid position 9 of the can slot 12 in 
the disc 11. The width between the open ends 
6 of the arm 2 is such as to embrace the outer 
faces of the outer ends 5 of arm 1 with sliding 
friction. Assuming the lower end of spindle 
16 to be engaged by a nut similar to 18 so that 
the lower cover plate 15 is fixed on the spindle, 
the plate and spindle is now raised and the 
latter threaded through the coinciding aper 
tures 7,8 and 21 until the plate 15 rests against 

2 . 1,698,169 

the lower face of the lower limb 6 of the arm2. 
The pin 13 is now dropped through the coin 
ciding outer ends of the slots 9 and 10 and the 
portion 9 of the cam slot 2 of disc 1 so that 
its lower end rests upon the lower cover plate 
15, and the length of the pin 13 is such that in 
this position the upper end thereof is flush 
with the upper surface of the upper Outer end 
6 of the j-shaped arm2. Figure2 can now be 
taken as a view of the parts as So far assem 
bled and before the upper cover plate 14 is ap 
plied. Finally the cover plate 14 is applied 
by passing the orifice 19 over the upper screw 
threaded end 17 of the spindle 16 and there 
after applying the upper nut 18 thereto, the 
length of said spindle being such as to admit 
of this. 
The operating disc 11 is of a disinheter to 

project somewhat beyond the open ends of the 
t-shaped aims and the cover plates as clearly 8: 
shown in Figures 2 and 3 s: that it may be 
readily turned by the finger's and its edge may 
be milled Ol' knurled to facilitate turning. 
The action will be clearly understood from 

a consideration of Figures 2 and 3. Assuming 
(see Figure 2) the arm 2 to be fixed, the arm 1 
free and the operating disc 11 to be turned in 
clockwise direction, the spiral cam slot will 
cause the pin 13 to move along the fixed slots 
10 of fixed arm 2 towards the axis of the as 
Seinbly, As the pin 13 is constrained to move 
in the fixed slots 10, and as said pin also en 
gages the slots 9 in the free arm 1, the latter 
Will be moved in clockwise direction about the 
axis as the actuting disc is so turned. Figure 
3 shows the relation of the parts when the disc 
has been turned through rather more than 180 
degrees. By further movement of the disc 11 
the pin 13 will finally bring the inner ends of 
slots 9 into coincidence with the inner ends of 
slots 10 and this will be the limit. Of movement 
in that direction. With the cam slot 12 and 
slots 9 and 10 as shown a complete revolution 
of the disc effects rather less than 90 degrees 
of angular movement of the arm 1 in relation 
to the arm 2. If a can slot sloped more steep 
ly to the axis be chosen the angular movement 
of the disc 11 for given angular movements of 
the arm 1 would be reduced. A slow slope to 
the can slot 12 however gives the self-locking 
feature. To secure the self-locking feature 
plainly for any positian of the parts, for ex 
ample the positions shown in Figures 2 or 3, 
the angle between the tangent to the slot 10 at 
the position of the pin, and the normal to the 
tangent to the wall of the slot at the point of 
contact with the pin, must be less than the 
“angle of friction’, of the science of mechan 
ics. Generally speaking to secure the self 
locking feature the various slots are so chosen 
that the direction of pressure and reaction as 
determined by the slot 10 between the pin and 
the wall of the spiral cam-slot is approximate 
ly normal to the tangent to the carve of the 
spiral slot at the point of contact. 
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The curvature of the slots 9 and 10 shown 
in the drawings is chosen to render the angul 
lar movement of the arm 1 proportional to the 
angular movement of the operating disc 11. 

5 Thus assuming the slots were straight be 
tween their terminal points shown, and assum 
ing radial displacement of the spiral cam silot 
to be proportional to angular displacement, 
then on first operating the disc 11 to move 
the parts from the positions shown in Figure 
2 a given angular movement of disc 11 would 
result in a certain angular displacement of 
the airly 1, but for successive equal angular 
displacements of the operating disc 11 the 
successive angular displacements of arm 1 
would successively increase. By a simple 
geometrical construction the curves of slots 
9 and 10 can be plotted to give the proportion 
al displacement when desired or to give any 
other desired relationship between the two 
displacements. 

It will be noted (see Figure 2) that when 
the pin 13 is at the outer extremity of the 
slots 9 and 10 and therefore restrained from 
any further movement away from the axis of 
the assembly, the end of the spiral cam slot 
12 in the disc 11 is still a short distance from 
the said pin. This is to enable the parts to 
be jammed by forcibly turning the disc 11 in 
counterclockwise direction. This provides 
for elimination of any possible looseness or 
backlash in the position shown in Figures 2 
and 4 which is frequently of advantage. 
Figure 4 shows the application of the de 

vice to a pedestal display stand. The yoke 
4 of the arm 2 is mounted on the top of a 
pedestal 22 and the yoke 3 of arm 1 carries 
a display tray 23. The arm with the tray 
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responding with Figure 2 and in dotted lines 
in the position corresponding with Figure 3. 

Figures 5 and 6 show a pivoted windscreen 
for a motor road vehicle pivotally mounted 
and adapted for operation by similar devices 
and by similar methods to those just de 
Scribed. 24 is the glass windscreen in a frame 
25, 26 are fixed uprights carried by the 

40 

yehicle for the support of the windscreen. 
The said windscreen is mounted upon the up 
rights 26 by two hinging devices similar to 
those described, one on each side. The hing 
ing device on the right is shown in section 
on the line 5-5 of Figure 6, but for sim 
plicity of drawing the slots cut by this sec 
tion are omitted. The two operating discs 
11 instead of being mounted freely upon a 
spindle ai'e mounted upon squared portion 
29 of a shaft 27 which has circular portions 30, 
31, freely rotatable within the central orifices 
of the ends 5, 6, of the arms 1, 2. The cover 
plates 14 and 15 are in the assembled device 
retained between a shoulder 33 formed on the 
shaft 27 and the nut 34. The shaft 27 has 
rigidly mounted upon it a knurled disc 28 

is so that by turning this the shaft 27 and with 

it) 

3 

it both the operating discs 11 are turned thus 
operating the hinging devices in the manner 
described with reference to Figures 2 and 3. 
Referring to the side view, Figure 6, the 
arms 1, 2, are somewhat differently shaped 
from those shown in Figures 1 to 4 inclusive. 
2 is the fixed arm the yoke 4 of which is 
mounted by screws 32 upon the upright 26, 
and 10 the slots of this arm indicated in dotted 
lines. 1 is the movable arm the yoke 3 of 
which is mounted by screws 32 upon the frame 
25 of the windscreen, and 9 the slots of this 
arm indicated in dotted lines. 
So shaped that when the several slots 9, 10, 
12, are in positions corresponding with Fig 
ure 2, the yokes 3, 4, are in alignment for the 
closed position of the windscreen. It will be 

The arms are 
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readily understood from the foregoing de 
Scription of the device shown in Figures 2 
and 3 that if the disc 28 as seen in Figure 6 
be turned in a counter-clockwise direction the 
arm 1 and with it the windscreen will be 
swung out to the right. Though the wind 
Screen suspension just described is primarily 
intended to be operated by the disc 28 it may 
of course be operated by turning either of the 
discs 11 which will have the effect of simul 
taneously turning the other disc 11 through 
the medium of the shaft 27. 

It will be understood that if the slots (9 or 
10) of one arm lie indirections having both 
l'adial and circumferential components, the 
slots of the other arm may lie in a radial di 
rection. This will give like action to that 
described with reference to the hinge having 
slots in each aim with both radial and cir 
cumferential components as shown in the 
drawings. 

23 is shown in full lines in the position cor I claim 
1. A thinging device comprising arms 

mounted to move angularly about a common 
axis each arm having a slot therein the two 
slots intersecting at different points in their 
length and different radial distances from the 
common axis with variation of the angular 
relation of the arms, an intermediate mem 
ber engaging in both said slots at their in 
tersection, and operating means rotatable 
about the common axis for varying the radial 
distance of said intermediate member from 
the common axis thereby varying the angular 
relation of the arms. 
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2. A hinging device comprising arms 
mounted to move angularly about a common 
axis each arm having a slot therein which 
lies in a direction having both radial and cir 
cumferential components in relation to the 
common axis the two slots intersecting when 
Superposed, and intermediate member engag 
ing both said slots at their intersection, and 
an Operating member rotatable about the com 
non, axis and having a cam surface engaging 
the intermediate member whereby on rotat 
ing the operating member the intermediate 
member is moved radially to vary the dis 

25 
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taice of the point of intersection of the two 
slots from the common axis and thus the rela 
tive angular position of the arms. 

3. A hinging device comprising arms 
mounted to move about a common axis, each 
arm having a slot therein the two slots inter 
secting at different points in their length and 
at different radial distances from the com 
mon axis with variation of the angular rela 
tion of the arms, an intermediate member en 
gaging in both said slots at their intersection, 
and a member rotatable about the common 
axis having a cam surface adapted to act as 
a stop for the intermediate member preclud 
ing movement thereof in a radial direction by 
force applied theireto. , 
4. A hinging device comprising arms 

imounted to move angularly about a common 
axis, each arm having a slot therein the two 
slots intersecting at different points in their 
length and at different radial distances from 
the common axis with variation of the angll 
lar relation of the arms, an intermediate 
member engaging in both said slots at their 
intersection, and a stop for the intermediate 
member precluding movement thereof in a 
radial direction by force applied thereto said 
stop being adjustable in its radial distance 
from said common axis. . . . 

5. A hinging device comprising arms 
mounted to move angularly about a common 
axis each arm having a slot therein the two 
slots intersecting at different points in their 
length and different radial distances from 
the common axis with variation of the angu 
lar relation of the two arms, an intermediate 
member engaging in both said slots at their 
intersection, and an operating member ro 
tatable about the common axis and having a 
spiral groove engaging the intermediate 
member whereby on rotating the operating 
member in one direction or the other the 
intermediate member is moved radially in one ot . . . . . - 

dially in one direction or the other to vary direction or the other to vary the distance 
of the point of intersection of the two slots 
and increase or decrease the angle between 
the arms, the said spiral groove being 
adapted to act as a stop for the intermediate 
member precluding movement thereof in 
either radial direction by force applied 
thereto. 

6. A hinging device comprising arms 
mounted to move angularly about a common 
axis, an intermediate member, means con 
necting said member with said arms to vary 
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the angular relation of the latter by radial 
movement of said intermediate member in 
relation to the common axis, and operating 
means rotatable about the common axis for 
varying the radial distance of said interme 
diate member from the common axis. 

7. A hinging device comprising arms 

60 

mounted to move angularly about a common 
axis, an intermediate member, means con 
necting said member with said arms to vary 
the angular relation of the latter by radial 
movement of said intermediate member in 
relation to the common axis, and an operating 
member rotatable about the common axis and 
having a cam surface engaging the interme 
diate member whereby on rotating the op 
erating member the intermediate member is 
moved radially in relation to the common 
axis. . . . . , 

8. A hinging device comprising arms 
mounted to move angularly about a common 
axis, an intermediate member, means con 
necting said member with said arms to vary 
the angular relation of the latter by radial 
movement of said intermediate member in 
relation to the common axis, and a member 
rotatable about the common axis and having 
a can surface, said cam surface being adapted 
to act as a stop for the intermediate member 
precluding movement thereof in a radial di 
rection by force applied thereto. 

9. A thinging device comprising arms 
mounted to move angularly about a common 
axis, an intermediate member, means coin 
necting said member with said arms to vary 
the angular relation of the latter by radial 
movement of said intermediate member in 
relation to the common axis, and an operat 
ing member rotatable about the common axis 
and having a spiral groove engaging the in 
termediate member whereby on rotating the 
operating member in one direction or the 
other the intermediate member is moved ra 

the radial distance of the intermediate mem 
ber from the common axis and thereby increase 
or decrease the angle between the arms, the said 
spiral groove being adapted to act as a stop 
for the intermediate member precluding 
movement, thereof in either radial direction 
by force applied thereto. . . . 

In witness whereof I have hereunto set 
my hand. - 

WILLIAM BERTRAM YOUNG. 
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