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Patented Oct. 20, 1931 

UNITED STATES 

1,828,549 

PATENT OFFICE 
EBWARD SLADE, OF NEW YORK, N. Y., ASSIGNOR TO MARSHALL ASBESTOs coRPORA- . 

TION, OF TROY, NEW YORK, A CORPORATION OF DELAWARE 

SHOCKELIMINATOR 
Application filed April 14, 

My invention relates to the type of device 
wherein friction is employed to reduce the 
'shock resulting from the rapid and abrupt. 
movements imparted to a movable body, and 
more particularly to the vertical movements imparted to a vehicle body, when, for in 
stance, the wheels of the vehicle pass over a 
rut, or bump in a roadway. My invention, 
however, is applicable to any moving object, 
apparatus, machine, vehicle or other body 
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20 
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hold more slowly, that is, for a given degree 
it. 
A) 

: 50 

subject to shock while in operation and hav 
ing movements such as are ordinarily im 
parted to apparatus or machines of various 
types, or the customary traveling movement 
of vehicles. In describing my invention, 
however, I will refer specifically to its use on 
vehicles and more particularly to motor driv 
en vehicles. 
The object of my invention is to provide a 

device of that type wherein the shock is elim 
inated or prevented by a gradual braking 
action which is self-adjusting to the degree, 
speed and power of shock producing move 
ments, rather than by a direct braking, ab 
sorbing or snubbing action as is the case in 
devices of this character heretofore employed 
for overcoming the effects of rapid and 
abrupt movements imparted to movable 
bodies in passing over or striking obstruc 
tions, ruts, or other impediments which may 
suddenly impede or retard the normal or 
bodies. . . . . . . . . . . . 
To accomplish the object of my invention 
employ a device which operates on the print 

ciple of a friction brake, and is so arranged 
that it will function with a lower or higher 
coefficient of friction according to the speed, degree and power of the shock producing 
movements. In other words, when the shock 
producing movements are slow and tending 
to produce slight shocks, the action of Iny 
device is such that the braking element takes 
of movement, the relative movement of the 
brake members upon each other is slower, with slight changes in spring pressure, and 
hence the coefficient of friction will be pro 
portionately lower. On the other hand, 
when the shock producing movement is very 

1927. Serial No. 183,743. 
rapid, such for instance as is caused by a 
vehicle traveling at high speed over a narrow 
deep rut, then the braking element will be 
caused to function with corresponding rapid 
ity, greater degree of movement of the drum 
and consequent increased spring tension, and 
therefore with a correspondingly higher co 
efficient of friction. Thus I employ a fric 
tional braking device which is self-adjusting 
to the degree, speed and power of the shock 
producing movement. 
A further object of my invention is to pro 

duce a device of this character which will be 
subject to the minimum of wear in operation 
and in which the proper functioning will not 
vary materially with the wear of co-acting 
parts or friction elements; also to produce 
such a device in which there will be no struc turally loose parts, or parts becoming loose 
through wear, and causing noise when in op 
eration; also to produce a device in which a 
simple “take-up' will readjust the device 
to compensate for Wear; also to produce a de 
vice which will be practically weather and 
dust proof; also to produce a device whose 
parts are readily assembled, and one which 
may be readily mounted in operative posi 
tion, adjusted or dismounted; and finally to 
produce such a device having as few parts 
as possible and of such form as to be produced 
by the most efficient manufacturing methods. smooth sliding or rolling motion of such My improved shock eliminator consists 
essentially of a brake-wheel rigidly mounted 
upon a supporting member, a floating, brake 
member or drum surrounding the brake 
-wheel and flexibly or resiliently connected to 
or carried by said supporting member, as by 
a flat spiral spring, and flexible pulling 
means connected to the drum for imparting 
rotary motion thereto in one direction. The 
supporting member, in practice, is rigidly 
mounted upon a part or member of an object, 
apparatus, machine, vehicle or other body, 
and the flexible pulling means, which may be 
a wire cable, chain or strap, is connected to 
another part or member of the object, appa 
ratus, machine, vehicle or other body subject 
to shock under operating conditions, and this 
flexible connection is essentially taut, under 
initial tension, and adjustably secured either 
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size or make of vehicle. 
self-adjusting braking or retarding action 
of my device, whereby the coefficient of fric 

2 

to said body or said drum; the initial tension 
being produced by pulling the cable for the 
purpose of making the connection to the body 
member, and thereby imparting partial rota 
tion to the drum and placing the spiral spring 
of the floating brake element under tension. 
This tension may be further adjusted, in 
creased or decreased, by means of an adjusta 
ble take-up nut by means of which the cable 
is anchored at either end. The diameter of 
the brake wheel is slightly less than that of 
the inner surface of the drum so that the 
drum, due to the pulling action of the cable, 
will be in frictional engagement with the 
brake wheel only over a small arc, and as the 
drum is rotated in one direction by the pull 
of the cable (which increases the spring ten 
sion) or in the opposite direction by the re 
coil of the spring, the drum in rotating on the 
brake wheel will have a sliding action with 
a varying degree of friction. 
One of the advantages in having a braking 

action which is self-adjusting to the degree, speed and power of the shock producing 
movement is that one size or type shock 
eliminator according to my invention will 
serve for any one kind of use. That is to 
say, in shock eliminators for motor vehicles, 
for instance, only one size or type will be 
necessary to meet the requirements for any 

This is due to the 

tion is variable directly with the degree, 
speed and power of the shock producing 
movement. A further feature of my im 
proved shock eliminator is that the flexible 
pulling member such as a wire cable, is wound 
on the exterior of the floating drum which 
also serves as the casing of the device, thereby 
avoiding the use of open casings for admit 
ting the strap to a winding drum as com 
monly employed in shock absorbers as 
heretofore made, and thus I am enabled to 
utilize a closed floating drum and protect the 
friction elements from the action of weather, 
dust, etc. Furthermore, by applying the 
pulling member for the floating drum on the 
exterior of the casing a much wider latitude 
for adjustment is obtained to meet the vary 
ing requirements of spring tension in differ 
ent makes or weights of motor vehicles. A 
further advantage obtained by placing the 
pulling element on the exterior of the casing 
is that any length of cable may be employed 
to meet varying structural conditions in dif 
ferent makes or types of motor vehicles. The 
functioning of these elements and the opera 
tion of the device will be described more in 
detail hereinafter. 
My invention is illustrated in the accom 

panying drawings in which, Figures 1 and 2 
are elevations of opposite sides of the device; Figure 3 an edge view looking at the right 
of Figure 1: Figure 4 an enlarged vertical 

1,828,549 

section through Figure 1 looking in the direc 
tion of the arrows and illustrating the posi 
tion of the parts when not under tension; 
Figures 5 and 6 vertical sections through 
Figure 3 looking in the direction of the 
arrows and on the same scale as Figure 4, 
illustrating two different positions of the 
parts with the spring under tension: Figure 
5 showing the position of the parts, when the 
spring is under its initial tension only and the 
brake members in the normal position, and 
Figure 6 showing a position of the brake 
members when a shock producing movement 
imparted to a vehicle body takes place and 
the slack in the pulling cable is taken up by 
the brake drum rotating counter clock-wise 
through the recoil of the spring; and Figure 
7 is a chart showing approximate coefficient 
of friction curves for rapid and slow shock 
producing movements. 

Referring to the drawings, and more par 
ticularly to Figure 4, the supporting member 
1 is represented as a spindle having a squared 
end 2 seated in a square hole in bracket 3. 
This bracket in practice will be of a shape 
adapted for clamping to the chassis of a 
motor vehicle. The brake-wheel which may 
he in the form of a pressed steel circular box 
has a web 4, flange 5 and asbestos or other 
friction material 6 wrapped entirely around 
the outer periphery of the flange and secured 
thereto in any suitable manner. The center 
of the web 4 is perforated to fit closely on 
spindle 1 and is riveted or otherwise rigidly 
or permanently secured to a flange which 
may be formed on the spindle or on a hub 
fitting on the spindle, but in either case fixed 
on the spindle, so that the brake-wheel will 
remain stationary upon the supporting men 
ber. The purpose in making the brake-wheel 
of box-like form is to house the flat spiral 
spring 7. This spring at its inner end has a 
short sharp bend for engaging a slot S in 
the spindle 1 or brake wheel hub, and the 
outer end is formed into a hook 9. This hook 
engages a pin 10 projecting from the web of 
the brake-drum 11. The brake-drum is a 
piressed steel box having a tight fitting cover 
12 with central perforations for spindle 1 of 
such diameter as to permit ample movement 
of the drum perpendicular to the spindle. 
The apertures in the drum are closed by heavy 
stiff fibre washers 13 on the exterior of the 
drum and 14 on the interior, all of which fit 
closely on spindle 1. These washers may be 
of any other material, but preferably should 
have friction reducing, non-rusting and noise 
less qualities. The drum is held in spaced 
relation to the brake-wheel by the interior 
washers 14, on the left hand side by reason 
of the washer being located between web 4 
and cover 12 and on the right hand side by 
reason of the washer being located between 
the brake-wheel hub and the web of drum 11. 
The frictional contact between the brake 
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wheel, drum-web and cover is adjusted by 
means of spring disks 15 and nut 16 on the 
outer end of the supporting spindle. From 
the foregoing description and by reference to 
Figure 4 it will be observed that the brake 
drum casing is held in fixed lateral relation 
to the brake-wheel but is free to move radi 
ally in all directions in accordance with the 
combined force of spring 7 and the pull of 
cable 17, which is not shown in Figure 4. 
The pulling member, cable 17, is provided 
with an anchor 18 for detachably engaging 
a bifurcated hook 19 riveted or otherwise 

is 

O 

5 

drum before placing the sprin 

secured to the drum 11, and the other end 
of the cable is provided with a screw threaded 
ferrule and nut 19 for adjustably securing 
the cable to a shackle- or other plate 20, 
Figure 5, whereby connection is made, in the 
case of a motor vehicle, with a shackle on a 
spring or axle. : 8 . . . . 

Referring now to Figure 5, it will be ob 
served that the brake-drum has been rotated 
180 degrees from the position shown in 
Figure 4, or from the position shown by the 
dotted circle 10 which indicates the posi 
tion of pin 10 in Figure 4, and which position 
as above stated is the position of the brake 

g under ini tial tension. The normal initial tension of the spring may be set according to the weight 
of the vehicle and this will be approximately 
a tension due to a rotation of the drum 180 
degrees in adjusting the cable. To increase 
the tension slightly beyond that indicated in 
Figure 5, the cable may be further taken up 
by adjusting nut 19, which will rotate the 
drum clock-wise a corresponding distance. 

50 
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If a greater increase is desired, prefer to 
obtain the adjustment by resetting the sup 
porting spindle 1 in the bracket by removing 
the nut, withdrawing the spindle from the 
bracket, reinserting the spindle after giving 
it a quarter turn, counter clock-wise, and then locking the spindle in position. This reset 
ting would carry the hooked end 9 of spring 7 
and pin 10 backward to a point indicated by 
the dotted circle 10a and then when the cable 
is drawn downward to engage its end with 
the shackle-plate 20 the hooked end of the 
spring and pin 10 would again be at the point 
shown in Figure 5 with an initial tension due 

Then if desired to a turn of 270 degrees. 
the tension may be further modified, to in 
crease or decrease same, by adjustment at 
the shackle-plate 20. This method of ad 
justment by resetting the spindle 1 may also 
be employed to compensate for Wear of the 
asbestos brake-wheel facing. . . 

It will be observed that in Figure 5 the 
line of contact between the brake-wheel and 
drum is at the top. This is due to the coun 
ter clock-wise pull of spring 7 tending to 
wind the cable on the drum, and the latter 
being free to move radially, is drawn down 
ward against the fixed brake-wheel. When 

ure 6 under the pull of spring 7. During 

on the brake-wheel with gradually increas 

speed and power of a shock producing move 
- - . . . 

3 
the vehicle springs are flexed due to any cause 
and the body upon which the brake-wheel 
and drum are mounted moves downward, ca 
ble 17 becomes slack and drum 11 is free to 
rotate toward the position indicated in Fig 
such movement of the vehicle body the pull 
of spring 7 as it recoils will rotate the brake 
drum counter clock-wise with a combined 
rolling and sliding action on the brake-wheel 
until the cable becomes taut and holds the 
drum against further rotation, and thus the 
line of contact between the drum and brake 
wheel will be transferred to an arc lying ap 
proximately between hook 18 and pin 10 as 
indicated in Figure 6. As the vehicle body 
moves upward due to the rebound of its 
springs, the upward movement of the brake 
wheel and drum produces a pull on the cable, 
equivalent to pulling the cable through the 
shackle 20, and this pull rewinds spring 7 
by rotating drum 11 in a clock-wise direction 
from the position of Figure 6 toward the 
position of Figure 5. This pull of the cable 
causes a rolling, and sliding effect of the drum 

70 

ing friction as the tension of the spring is 
increased resulting in a gradual slowing up 
of the upward movement of the vehicle body 
and thereby causing the vehicle springs to , 
act in a normal manner and eliminating the 
shock which would otherwise result. Thus 
it will be seen that the action of my shock 
eliminator is self-adjusting and that the coef 
ficient of friction is at all times controlled 
by and variable according to the degree, 
ment. 

in Figure 7 I show a chart with two curves 
which represent the variations in the coeffi 
cient of friction in the operation of my de 
vice under rapid and slow shock producing 
Fmovements. In this chart the horizontal 
lines represent the pull of the cable in pounds 
and the vertical lines represent the speed of 
rebound in inches. From this chart it will 
be observed that upon a rapid rebound the 
coefficient of friction increases gradually with 
the pull, speed and degree of rebound, and 
that with a slow rebound the rise in the coef 
ficient of friction is much slower. 

100 . 

05 

l10 

115 
From the foregoing it will be noted that 

my improved shock eliminator embodies all 
the objects of my invention, especially in that 
it is self-adjusting to varying shock produc 

the braking elements are housed within a 
closed casing; the moving parts are noiseless 
since all are subject to spring pressure there 
by insuring against possible rattling due to 
wear in operation; the entire assembly of 
parts is held by one nut which is locked in 
position; with the exception of the spindle, 
pin and nuts the parts are all punch and press 
work; furthermore, there is no point at 

120 ing movements to effect gradual checking; 

25 
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which a sudden jerk on the cable is not met 
with an elastic resistance; and locking or seiz 
ing of the brake elements is impossible as the 
resistance to shock is a sliding coefficient of 
friction between the drum and brake-wheel. 
What I claim is: 
1. A shock eliminator comprising a Sup 

porting member, a pulling member, and a 
friction member intermediate the support 
ing and pulling members, said friction mem 
ber comprising a fixed drum and a rotary 
drum, one working within the other, the 
rotary drum having a diameter permitting 
radial movement relative to the fixed drum, 
and a coiled spring connected between said 
drums for producing relative angular move 
ment in a direction opposite to that of the 
pulling member, whereby the angular move 
ments resulting from the pull of the spring 
in one direction and the pull of the pulling 
member in the opposite direction will pro 
duce a change in radial position of the rotary 
drum relative to the fixed drum and a conse 
(quent change in the coefficient of friction at 
either end of the movement, and a gradually 
varying coefficient during the rotation of the 
drum due to the gradually changing radial 
position thereof. 

2. A shock eliminator comprising a sup 
porting member, a friction member having 
a fixed drum and a rotary drum, one working 
within the other and the rotary drum hav 
ing a diameter permitting engagement with 
the fixed drum both by rolling and slipping 
contact, a pulling member connected with 
the rotary drum, and a coiled spring connect 
ed between said drums for producing rela 
tive rotary movement in a direction opposite 
to that imparted by the pulling member, 
whereby the rotary movements resulting 
from the pull of the spring in one direction 
and the degree of movement imparted by the 
pulling member in the opposite direction will 
produce changes in the radial position of the 
rotary drum relative to the fixed drum with 
consequent changes in coefficient of friction 
at either end of the movement, and a gradual 
ly varying coefficient during the rolling and 
slipping of the rotary drum due to the grad 
ually changing radial position relative to the 
fixed drum. - 

3. A shock eliminator comprising a sup 
porting member, a friction member having a 
fixed drum, mounted on said supporting 
member, and a rotary drum surrounding the 
fixed drum, the rotary drum having a diame 
ter permitting engagement with the fixed 
drum both by rolling and slipping contact, 
a pulling member engaging the outer periph 
ery of the rotary drum, and a coiled spring 
within and connected between said drums for 
imparting angular movement to the rotary 
drum in a direction opposite to that impart 
ed by the pulling member, whereby the rotary 
movements resulting from the pull of the 

spring in one direction and the degree of 
movement imparted by the pulling member 
in the opposite direction will produce changes 
in the radial position of the rotary drum rela 
tive to the fixed drum with consequent 70 
changes in coefficient of friction at either end 
of the movement, and a gradually varying 
coefficient during the rolling and slipping of 
the rotary drum due to the gradually chang 
ing radial position relative to the fixed drum. 75 

4. A shock eliminator having in combina 
tion a stationary supporting member, a brake 
wheel having a fixed position thereon, a 
spiral spring within said wheel having its 
inner end connected to said support, a brake- 80 
drum surrounding said wheel and to which 
the other end of said spring is connected, 
said drum being mounted upon said support 
so as to be capable of rotary and radial move 
ment with respect to said wheel, said drum (85 
being of box-like form with a tight fitting 
cover enclosing said wheel and spring, and a 
flexible pulling member wound upon the 
periphery of said drum and having one end 
detachably connected thereto and the other 90 
end adapted for adjustable connection to a 
relatively stationary element. 

5. A shock eliminator having in combina 
tion a stationary supporting member, a brake 
wheel having a fixed position thereon, and 95 
having a wide circumferential flange faced 
with friction material, a spiral spring within 
said wheel having its inner end connected to 
said support, a brake-drum surrounding said 
wheel and to which the other end of said 100 
spring is connected, said drum being mount 
ed upon said support so as to be capable of 
rotary and radial movement with respect to 
said wheel, said drum being of box-like form 
with a tight fitting cover enclosing said wheel 105 
and spring, and a flexible pulling member 
wound upon the periphery of said drum and 
having one end detachably connected there 
to and the other end adapted for adjustable 
connection to a relatively stationary element. 110 

6. A shock eliminator having in combina 
tion a supporting spindle rigidly mounted 
upon a bracket, a brake-wheel of box-like 
form mounted upon said spindle and rigidly 
secured thereto, a spiral spring within said 115 
wheel having its inner end connected to said 
spindle, a brake drum of box-like form hav 
ing a tight fitting cover enclosing said brake 
wheel and spring, a pin projecting from One 
side of said drun for engaging the outer end 120 
of said spring, central perforations in the 
walls of said drum through which said spin 
dle passes, outer and inner washers closely 
fitting said spindle for closing said perfor 
ations in the drun and for spacing said drum 125 
and brake-wheel, spring metal disks on said 
spindle bearing against the outer washers, 
and an adjustable lock-nut on said spindle 
for retaining all said parts in spaced fric 
tional relation on said spindle. i30 
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7. A shock eliminator having in combina 
tion a supporting spindle rigidly mounted 
upon a bracket, a brake-wheel of box-like 
iform mounted upon said spindle and rigidly 

5 Secured thereto, a spiral spring within said 
wheel having its inner end connected to said 
spindle, a brake drum of box-like form hav 
ing a tight fitting cover enclosing said brake 
wheel and spring, a pin projecting from one 

10 side of said drum for engaging the outer end 
of Said spring, central perforations in the 
walls of said drum through which said spin 
dle passes, said perforations being of en 
larged diameter so that said drum will be 

15 capable of both rotary and radial movement 
with respect to said brake-wheel, outer and 
inner washers closely fitting said spindle 
for closing said perforations in the drum and 
for spacing said drum and brake-wheel 

20 spring metal disks on said spindle bearing 
against the outer washers, and an adjustable 
lock-nut on said spindle for retaining all 
said parts in spaced frictional relation on 
said spindle. 

25 8. A shock eliminator having in combina 
tion a stationary supporting member, a brake 
wheel having a fixed position thereon, a 
brake-drum surrounding said wheel and 
mounted upon said support so as to be ca 

80 pable of rotary and radial movement with 
respect to said wheel, a spiral spring con 
nected between said support and drum, and 
a pulling member having one end connected 
to said drum and its other end to a relative 

35 ly stationary element. 
9. A shock eliminator having in combina 

tion a stationary Supporting member, a brake 
wheel having a fixed position thereon, a spiral 
spring within said wheel having its inner end 

40 connected to said support, a brake-drum sur 
rounding said wheel and to which the other 
end of said spring is connected, said drum 
being mounted upon said support so as to 
be capable of rotary and radial movement 

45 with respect to said wheel, and a flexible 
pulling member wound upon the periphery 
of said drum and having one end detachably 
connected thereto and the other end adapted 
for adjustable connection to a relatively sta 

50 tionary element. 
10. A shock absorber comprising an inner 

fixed drum, an outer drum mounted for radial 
movement with respect to the same, friction 
material between the drums, a spring within 

55 the drum, tending to turn one about the other, 
a strap connected with the outer drum tend 
ing to turn it against the spring, in such 
a manner that as a pull is exerted on the 
strap the outer drum will be pressed towards 

0 one side of the inner drum causing resistance. 
to rotation, due to the friction material. 

This specification signed at New York 
tity, this 9th day of April, 1927. 

65 EDWARDSLADE. 
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