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1

This invention relates to suspension mechanism
for tandem-axle vehicles and, more particularly,
to mechanism employing torsion springs as the
agent responsible for springing the vehicle frame
from the tandem rear axles. The present appli-
cation is s continuation-in-part of our Letters
Patent of the United States No. 2,333,008, filed

April 14, 1941, and issued October 26, 1843,
Clarity in an understanding will perhaps be ad-
vanced by briefly considering the embodiment of
the invention which we elected to {llustrate and
particularly described in our sald earlier filing
- and which, as with the departures which we re-
ferred to therein and which are herein given more
material substance by detailed illustration and
specific description, aimed to provide a torsfon-
spring hook-up so engineered as to eliminate any
anchor-connection between the said springs and
the frame of the vehicle, thus accomplishing what
in effect is a full-floating suspension. This gen-
eral object can be otherwise stated to reside in an
arrangement in which there is passed into the
vehicle frame only a perpendicular mean of the
resisting forces bullt up within the torsion springs
as the same gre caused to twist under axle move-
ments. In sccomplishing this end, the structural
design which, in the parent filing, was selected as
a preferred embodiment was chosen primarily by
reason of its requiring a minimum of parts and
enabling the weight of the suspension assembly
to be reduced somewhat by comparison with the
alternative arrangements exemplified in the mod-
{fications which we now illustrate. More particu-
larly distinguished, the first said embodiment is
one in which a single torston rod located to ex-
tend horizontally in a direction longitudinally of
the vehicle is applied as a cushion-coupling be-
tween two frame-journsaled levers, one lever oc-
cupying g position above one and the other lever
occupying a position above the other of the two
tandem rear axles To accomplish the intended
office of resisting axle movements as the latter are
subjected to the influence of road irregularities
or of driving or braking torque reactions—Ilook-
ing to an action in which vertical movements of
either axle builds up a force-load influencing the
other axle in an opposite direction—the embodi-

ment referred to shackles the free ends of the-

Jevers to their related axles and, in mounting the
levers, resorts to the simple expedient of having
the free end of one lever extend outwardly and
the free end of the other lever extend inwardly,
consequently imparting a torsional wind-up to
the torsion spring under the influence of like di-
rective movements of the two axles. There is
this problem which arises, however, in the engl-

2
neering of the recited arrangement, namely that
it is desirable to so locate the shackle links as to
have rectilineal prolongations of each sald link
traverse, or approximately traverse, the road sur-

5 face at the inner point of contact of the tires.
In effectuating this relationship while still main-
taining the shackle links in the required upright
position without, &s respects the link for the in-
wardly directed levér, removing the same an un-

10 due distance from the tire, we found a practical
answer in the expedient of mounting the torsion
rod oblique to the Jongitudinal median line of the
vehicle and thus allow the inwardly directed
lever to be sghifted outwardly in relation to the

15 position of the outwardly directed lever. Canting
the torsion rod and which perforce produces an
angular pivoting of the levers and the related
links produces a certain trailing or castering ef-
fect which is of advantage, but there is & manu-

20 facturing objection in the fact that, to mount
the levers, & bend corresponding to the angu-
larity of the lever axes—these being aligned In
the use of & single torsion rod—should properly
be provided in the supporting frame girder.

25 Being fully cognizant of the manufacturing ob-
jection 1t was expressly pointed out in our earlier
filing that the same could be overcome by the
{nstrumentality of having the two levers, front
and rear, both extend in a like direction from a

30 straight frame girder, and that the arrangement

so applied could be caused to accomplish the end

of imparting opposite rotational tendencles to the
torsion rod under like axle movements by intro-
ducing @ reversing mechanism between one end
of the torsion rod and the lever related thereto,

We also pointed out that this could be accom-

plished by employing two torsion rods rotation-

ally fixed one to one and the other to the other
lever and introducing the reversing mechanism

40 &s an interconnection between the ends of the
two torsion rods distal to the lever-connections.

The present application detafls the construc-
tion of various torsion-rod suspensions according
to the said alternative teachings of our earlier

46 filing, it being pointed out, however, that there
are numerous other arrangements possible which
are operative to develop a rotational wind-up in
a torsion spring or springs by the action of levers
which themselves move in a like direction of twist

50 under the influence of like axle movements.

The invention consists in the novel construc-
tion and in the adaptation and combination of
parts of which the embodiments shown in the ac-~
companying drawings and hereinafter described

55 and claimed are illustrative examples.
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In said drawings:

Figure 1 is a fragmentary top plan view show-
ing one side of a tandem-axle vehicle having a
torsion-spring susbension functioning to the same
end as the emhodiment {llustrated in our above-
identified co-pending application and which, fo
permit the two axle-influenced levers to each ex-
tend in a like direction from the supporting frame
girder, employs two complementary torsion rods
rotatively fixed at one end of each to a related

lever and at the opposite ends being intercon-

nected by a reversing mechanism consisting of a
system of levers. _

Fig. 2 is & longitudinal vertical section on line
2—2of Fig. 1.

Fig. 3 is a fragmentary transverse vertical sec-
tion taken to an enlarged scale on line 3—8 of
Fig. 1, .

Fig. 4 is a view similar to Fig. 3 but showing the
positions of the parts when the vehicle is sub-
Jected to & condition augmenting the spring load.

Fig. b is a fragmentary horizontel section on
line 5—5 of Fig. 3 detailing the arrangement, only

" one of the two associated torsion rods being

shown and dotted lines being employed to rep-
resent the frame channel and a part of the re-
versing mechanism,

Fig. 6 Is a detail transverse vertical section
taken to an enlarged scale on line 6—6 of Fig. &
to illustrate the manner of anchoring the torsion
rod to the levers for subjecting the former to a
wind-up in response to rocker movement of the
latter.

Fig. 7 is a fragmentary longitudinal vertical
section illustrating & second embodiment simi-
larly employing two interconnected torsion rods
but employing a somewhat different application
of @& reversing lever as the connection there-
between.

Fig. 8 is a fragmentary transverse vertical sec-
tion on line 8-—8 of Fig. 7.

Fig. 9 fragmentarily illustrates g tandem rear-
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axle vehicle having two torsion rods in which -

connection, for reversibly twisting the same un-
der like movements of related levers, is of a hy-
draulic nature.

Fig. 10 is a fragmentary transverse vertical sec-~
tion taken to an enlarged scale on line 10—I10
of Fig. 9.

Fig. 11 is a fragmentary longitudinal vertical
section showing yet another embodiment char-
acterized by the employment of gears as the re-
versing medium, still using two torsion rods.

Fig. 12 is a fragmentary transverse vertical sec-
tion on line 12—{2 of Fig. 11.

Fig. 13 is a fragmentary top plan view with
parts broken away and shown in section to illus-
trate an arrangement of two torsion rods located
such that the same occupy planes diagonsal to
the longitudinal median line of the vehicle, off-
setting the same for torsional movement about
paralleling spaced axes and applying segment
gears as g reversing interconnection.

Fig. 14 is a longitudinal vertical section on
line (4—14 of Fig. 13, departing from a true
showing by viewing the suspension assembly at

_right angles to the axes of the rods in order to

simplify the illustration.

Fig. 15 is g fragmentary transverse vertical sec-
tion taken to an enlarged scale on line {§—i5 of
Fig. 14.

Fig. 16 is o fragmentary horizontal sectional
view on line {6—16 of Fig. 18 and illustrating,
as & further embodiment, a single torsion rod with
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4 _ ;
end thereof and the related lever, the opposite :
end of the rod being rotationally anchored to the :
other lever. g

Pigs. 17 and 18 are transverse vertical sections '
on respective lines ({T—I1 and {8—(8 of Fig. 16. :
" Referring to the drawings and employing like
numerals throughout all the views where an iden- :
tical nature of a part permits, 20 represents one
of the main-frame size girders of the chassis of
a tandem rear-axle vehicle, and 2( the conven-
tional cross-channels applied to extend trans-
versely between sald girder and a like frame
girder at the opposite side of the vehicle. The
tandem rear axles, indicated at 22 and 23, are
each of the ordinary bodily-mavable type main-
taining a fixed relationship as between the re-
voluble axes of the two vehicle wheels supported
upon opposite ends and may be either live or
dead axles, and disposed to_ occupy positions in
the approximate vertical planes of saild axles are
bearings 24 and 25§ fixed to the frame girders.
We have illustrated and reference will be had
herein only to one side of the vehicle and it will
be understood that each described part finds its
counterpart at the opposite side of the vehicle,
the operation of the structures applied to the two
sides being independent other than as oscillatory
movement of one end of an axle necessarily trans-
mits'g modified movement to the opposite end.

26 and 21 indicate respective levers journaled
for wrist movement {n the two frame bearings, and
it is the characteristic of these levers that the free
end of each extends in a like direction, desirably
outwardly, from the journaled hub. Links 28 and
29 connect with and shackle the free ends of the
levers to respective perches 30 and 3{ fixedly
mounted one upon the front and the other upon
the rear tandem axle.

First describing the embodiment which we have
illustrated in Figs. 1 through 5, inclusive, 1t will
be seen that the two levers are given a co-axial
mounting and that two torsion rods 32 and 33
are employed, the rods being applied through cen-
ter-bores of the levers and approaching a meet~
ing engagement at their inner ends, and at the
outer ends extending somewhat beyond the levers
proper and finding connection with the latter
by the instrumentality of forming the levers with
axial prolongations of the hubs, these prolonga-
tions or extensions, as 26’ and 27’, being provided
with terminal sockets into which correspondingly
shaped extremities of the torsion rods are in-
serted (Fig. 6). The length to which the tubu-
lar hub extensions are carried axially beyond
the levers proper determines the flexibility of
the spring suspension, factors such as size and
the nature of the material used in the torsion
rods being the same, and a proper springing of
any given vehicle is thus readily attained. _

Applied between and forming an infterconnec-
tion from the inner end of one to the inner end
of the other torsion rod is a reversing mechanism
in which a lever of the first order, as 34, is given
a frame journal! for rocker movement shout a
longitudinal axis paralleling that of the torsion
rods, and forming shackle connections between
the two oppositely acting ends of said lever and
associated levers 35 and 36, one fast to the inner
end of one torsion rod and the other fast to the
inner end of the other torsion rod, are links 31
and 33. The fitting of the torsion rods in the
hubs of the related levers, 35 or 36 as the case
may be, is or may be accomplished in the same
manner as described for the outer ends of the

the reversing mechanism applied between one 7§ rods.
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In Figs. 7 and 8 we have illustrated another
lever arrangement accomplishing a reversing ac-
tion as between the inner ends of two comple-
mentary and co-axlal torsion rods, the reversing
lever in this instance being indicated by 40 and
being so mounted as to work about a center axis
angularly disposed with respect to the torsional
axis of the rods. Levers &{ and 42 which are fixed
one to one and the other to the other of the two
torsion rods are journaled, as with the last-men-
tioned embodiment, in frame bearings 43 and
have their free ends extending in like directions
from the hubs into underlying relation to the
extremity of a respective arm, as 40’ and 40, of
the lever 40, attachment therewith comprising
coupling-rods 44 and 45 which are given connec-
tion by ball-and-socket Joints to admit of the nec-
essary universal action compensating the move-
ment of the lever 40 about a fulcrum angular to
that of the levers 41 and 42, :

10

15

Relative to Figs. 9 and 10, the embodiment -

which we have illustrated therein is thought to
be self-evident in its showing of levers 58 and

§1 rotatively coupled to an end of a respective

torston rod opposite from the end which connects
with a related axle-influenced lever 26 of 21, as
the case may be, the said levers §0 and 8{ being
journaled in respective frame bearings 52—83-and
having their free ends connecting by rods, as 54
and 55, with plungers 54°—55’ received in oil cyl-
inders 56 and 57, respectively, which are caused
to be connected by a fluid-flow pipe §8.
Indicated in Figs. 11 and 12 is a reversing ar—
rangement comprised of a set of gears which, sim-
flar to the previous embodiments, is applied to two
torsion rods as an interconnection therebetween.
The rods are arranged co-axially and the gears
in this embodiment comprise bevel pinions €0 and

61 rotative one with one and the other with the

other torsion rod or, more properly, with the in-
ner ends thereof, and reversing Anterconnection
is obtained through a set of four surrounding
bevel pinions 62 of which each is in mesh with
both primary pinions but, perforce, out of mesh
with one another. Supporting the gears is a
gear box 63 carried by the vehicle frame.

We have represented a modified gearing ar-
rangement in Figs. 13 through 15 in which the
two torsion rods occupy planes oblique to the
longitudinal center line of the vehicle, the tor-
sfonal axes being laterally spaced and the inner
ends being brought into lapping relation, and re-
versing interconnection being obtained by the uti-
lization of intermeshing toothed segments 70 and
1t which are given a journal in a frame-support-
ed box 72. It is here pointed out that gear types
-of reversing mechanisms are perhaps less desir-
able than a system of levers or a hydraulic ar-
rangement in that torsional twist is somewhat
lmited under ordinary operating conditions and
thus the strain to which any single tooth is con-
tinually subjected causes spot wear. This oblec-
tion would be most pronounced in the employ-
ment of gearing such as illustrated in Figs. 13
through 15; an arrangement such as that shown
fn Figs. 11 and 12 being the more desirable in
that, while the former would ride on a single
tooth, the latter distributes the strain over four
teeth of each primary pinion. It will be readily
understood that a system of levers could, if de-
sired, be engineered into an arrangement in which
two torsfon rods are canted as in Fig. 13, Simi-
larly apparent is the adaptability of this character
of mounting to a hydraulic type of reversing in-
terconnection,

30

35
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As g departure from the foregoing embodi-
ments, we {llustrate in Pigs. 16 through 18 a struc-
tural arrangement exemplifying one form of re-
versing mechanism applied to a suspension as-
sembly in which only a single torsion rod is used
while stfll permitting each of the two principal
or axle-influenced levers 26 and 21 to extend
in & ke direction from the frame hearings there-
for. The reversing devices which we have elected
to show are functionally the counterpart of the
reversing interconnection illustrated in the first
of our above-described embodiments and the de-
parture therefrom l\ies only in the fact that the
counterpart 27’ of the lever arm 35 which, in
the previous embodiment, was tied to one of two
torsion rods, now is fixedly attached to or pro-
duced integral with the principal lever 21. The
reversing lever is comprised of oppositely acting
arms 80 and 81 fast to a shaft 82 journaled for
rocker movement about a frame-fixed axis par-
alleling that of the lever 21, and connection from
one of these arms to the lever arm 21’’ {s had
by means of the link 83 while the other arm con-
nects by a lnk 84 with a lever 85. The lever 85
finds a journal co-axial to the two principal levers
26 and 27 in a frame bearing 86 and is rota-
tionally fixed to one end 81° of the single tor-
sfon rod 81 which, as in our earlier filing, is
received through center-bores of both principal
levers. The opposite end of the torsion rod, as
86/, connects directly with the principal lever
26 or, more properly stated, with the axial pro-
longation 26‘ of its hub. It should be pointed
out, in reference to the disclosure of Fig. 16, that
the lever arm 27’* is incorrectly shown as occupy-
ing a central position—longitudinally consid-
ered—in relation to the lever 21, a position which
would cause conflict between the said arm and
the axle 23. While this arm might occupy a
position between the two frame bearings 25 by
shifting the same longitudinally sufficient to clear
the axle, the desirable construction is to produce
the arm 271’’ as g separate part and fix the same
upon an end projection of the lever 2T carried
outwardly beyond the frame bearing. The object

" in showing the same as being mounted interme-

diate the two bearings 25 is to permit a clear

. indication, in Fig. 17, of the functionally uni-

50
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tary nature as between lever arm 27’ and the
outwardly directly oppositely moving lever arm
which connects with the axle.

The invention as it pertains to a torsion-rod
suspension permitting two principal axle-influ-
enced levers to each extend in a like direction
from their frame journals is thought to be clear
from the foregoing disclosures of a severalty of
arrangements each embodying the essential and
common feature of a reversing mechanism ap-
plied, in the instance of a single torsion rod, be-
tween one end of the rod and a related principal
lever and, in the instance of two or more torsion
rods, as interconnections between ends thereof
opposite from the ends which respond to the
movements of the principal levers. Various de-
partures beyond the showings to accomplish the

-abjective end will be largely self-evident from the

disclosures which are here made, and it is ac-
cordingly our intention that no limitations be im-
plied.

What we claim is:

1. As a spring suspension for a tandem through-
axle vehicle, wherein each of two tandem rear
axles is a bodily-movable unit and is operative
at all times to hold the revoluble axis of a vehi-
¢le wheel supported at one end thereof in fixed

75 relation to the revoluble axis of & vehicle wheel
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supported at the other end of the axle, the combi-
nation with sald tandem through-axles, and
with a vehicle main frame: a pair of levers sup-
ported from the frame at each side thereof for
rocker movements about axes which are general-
ly longitudinal as respects the frame; shackle
links connecting one lever of each pair to a related

end of one of the axles and connecting the other -

lever of the pair to a related end of the other
axle and operating by correspondingly directed
vertical movements of the two axles to impart, to
the two said levers, responsive rocker movements
which are alike as to rotary direction as between
the two levers; and devices including a torsion
spring applied as a cushion-coupling intercon-
necting the two levers of each’ pair-and arranged
and adapted to subject said spring to a torsional
wind-up by rocker movements of the two levers
of g pair in said like directions of rotary twist.

2, Structure according to claim 1 in which said
devices which interconnect the two levers of a
pair are comprised of a torsion rod supported for
torsional movement about an axis coinciding with
the rocker axis of one of the two levers and hav-
ing one of its ends connected for unitary rotary
movement with the hub thereof, and connection
from the other end of the rod to the other lever of
the pair functioning to rotationally influence said
latter end of the rod in a direction converse to
the rotary twist of the last-named lever.

3. In a tandem rear-axle vehicle providing a
main frame and characterized in that each of
the two tandem rear axles is a bodily-movable
unit operative at all times to hold the revoluble
axis of a vehicle wheel suported at one end there-
of in fixed relation to the revoluble axis of &
vehicle wheel supported at the other end of
the axle, the spring suspension applied to each
side of the vehicle comprising a pair of levers
supported from the frame for rocker movements
about axes which are generally longitudinal as
respects the frame and such as to have the arms
of both levers occupy approximately horizontal
planes and extend in a like direction from the
rocker axes; shackle links connecting the arm
of one lever to a related end of one of the axles
and connecting the arm of the other lever to a
related end of the other axle to have the lever
arms act in like directions of movement respon-
sive to subjection of the axles to forces causing
the latter to both act in a corresponding direc-
tion of vertical movement; and a torsion-spring
mechanism applied as a cushion-coupling inter-
connecting the two levers and arranged and
adapted by the resistance thereof to torsional
wind-up to yieldingly oppose movements of sald
lever arms in a corresponding direction, thus act-
ing through the shackle links to yieldingly op-
pose like directive movements, vertically consid-
ered, of the two axles,

4. In a tandem rear-aXxle vehicle providing a
main frame and characterized in that each of
the two tandem rear axles is a bodily-movable
unit operative at all times to hold the revoluble
axis of a vehicle wheel supported at one end
thereof in fixed relation to the revoluble axis of
a vehicle wheel supported at the other end of
the axle, structure applied to each side of the
vehicle for springing said axles from the main
frame comprising: a pair of levers supported from

the frame for rocker movements about axes which -

are generally longitudinal as respects the frame
and such as to have the arms of both levers
occupy approximately horizontal planes and ex-
tend in a like direction from the rocker axes;
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connection from. the arm of one lever to a re-
lated end -of one of the axles and from fhe arm
of the other lever to a related end of the other
axle acting, by correspondingly directed vertical
movements of the two axles, to cause responsive
rocker movements of the two levers which are
in correspondence as to rotary direction, one as
respects the other sald lever; a torsion rod sup-
ported for torsional movement about an axis
coinciding with the rocker axis of one of the
two levers and having one of its ends connected
for unitary rotary movement with the hub there-
of; and a reversing interconnection operatively
coupling the other end of the torsion rod to the
hub of the other sald lever in a manner which
functions to rotationally influence the last-named
end of the rod in a rotary direction opposite from
the rotary direction in which the last said lever
is caused torock.

5. In a tandem rear-axle vehicle providing a
main frame and characterized in that each of
the two tandem rear axles is a bodily-movable
unit operative at all times to hold the revoluble
axis of a vehicle wheel supported at one end
thereof in fixed relation to the revoluble axis of
a vehicle wheel supporfed at the other end of
the axle, the combination with said tandem rear
gxles and the vehicle main frame: suspension
mechanism for springing sald axles from the
main frame comprising, applied to each side of
the vehicle, a pair of levers supported from the
frame for rocker movements about axes which
are generally longitudinal as respects the vehicle
and such as to have the arms of both levers ex-
tend - laterally outwardly from the respective
rocker axis; connection from the arm of one le-
ver {0 a related end of one of the axles for respon-
sively rocking the lever under the influence of
vertical axle movements; connection from the
arm of the other lever to a related end of the
other axle for responsively rocking the last-named
lever under the influence of vertical movements
of the last-named axle, sald connections being
operative to rock the two levers in like directions
of rotation under the influence of axle move-
ments which, as between the two axles, direc-
tively correspond; a torsion rod disposed co-axial
to the hub of one of sald levers and having one
of its ends connected for unitary rotary move-
ment with said hub; and means producing an
operative interconnection from the hub of the
other lever to the other end of the rod func-
tional, by a rocker movement of the latter lever
in a rotary direction corresponding to that of the
first said lever, to subject the last-named end of
the torsion rod to a rotary twist of opposite di-
rection to the twist to which the first-named
end of the rod is subjected.

6. In a tandem rear-axle vehicle providing a
main frame and characterized in that each of the .
two tandem rear axles is a bodily-movable unit
operative at all times to hold the revoluble axis
of a vehicle wheel supported at one end thereof
in fixed relation to the revoluble axis of & vehicle
wheel supported at the other end of the axle, the
combination. with the two axles and the main
frame: suspension mechanism for springing said
axles from the main frame comprising, applied
to each side of the vehicle, & pair of levers sup-
ported from the frame for rocker movements
about axes which are generally longitudinal as
respects the frame and such as to have the arms
of both levers occupy approximately horizontal
planes and each extend outwardly from the re-
spective rocker axis; connection from the arm of
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one lever to a related end of one of the axles
acting by vertical movements of the axle to re-
sponsively rock the lever; connection from the
arm of the other lever to a related end of the
other axle acting by vertical movements of the
last-named axle to responsively rock the last-
named lever, said connections being operative to
rock the two levers in like directions of rotation
under axle movements which, as between the two
axles, directively correspond; and torsfon-spring
mechanism common: to both levers and having
interconnection therewith such as to subject the
spring mechanism to a torsional wind-up under
conditions causing the two levers to be rocked in
8 like rotary direction.

7. In a tandem rear-axle vehicle providing a
main frame and characterized in that each of the
two tandem rear axles is a bodily-movable unit
operative at all times to hold the revoluble axis
of a vehicle wheel supported at one end thereof
in fixed relation to the revoluble axis of a vehicle
wheel supported at the opposite end of the axle,
the combination with the two axles and the
main frame: suspension mechanism for springing
said axles from the main frame comprising, ap-
plied to each side of the vehicle, a pair of levers
supported from the frame for rocker movements
about axes which are generally longitudinal as
respects the vehicle and each providing a lever
arm which, in the instance of one lever, extends
outwardly from its rocker axis into overlying
relation to a related end of one axle and, in
the instance of the other lever, similarly extends
outwardly from the respective rocker axis and
overlies a related end of the other axle; a re-
spective perch fixed to each said axle and car-
ried upwardly therefrom into overhanging rela-
tion to the free end of a related lever arm; links
shackling said overhanging ends of the perches
to the free. ends of related lever arms; and tor-
sion-spring mechanism common to and opera-
tively interconnected with the two levers ar-
ranged and adapted to be subjected to a tor-
sional windup responsive to like directive move-
ments of like ends of the two axles.

8. A spring suspension according to claim 7 in
which the perch, lever, lever arm, and shackle
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connection for one said axle each normally oc-
cupy a position considered with respect to the
related vehicle wheel substantially the same as
the relationship existing between the vehicle
wheel of the other axle and said latter axle’s
perch, lever, lever arm, and shackle connection.

9. In a tandem rear-axle vehicle providing a
main frame and characterized in that each of
the two tandem rear axles is a bodily-movable
unit operative at all times to hold the revoluble
axis of a vehicle wheel supported at one end
thereof in fixed relation to the revoluble axis of
a vehicle wheel supported at the other end of
the axle, structure applied to each side of the
vehicle for springing said axles from the main
frame and comprising: a pair of levers supported
from the frame for rocker movements about axes
which are genersally longitudinal as respects the
frame; operative interconnection from the arm
of one lever to a related end.of one of the axles
and from the arm of the other lever to a related
end of the other axle acting, by correspondingly
directed vertical movements of the two axles, to
cause responsive rocker movements of the two
levers which are in correspondence as to rotary
direction, one as respects the other said lever;
and devices including & torsion spring applied as
a cushion-coupling interconnecting the two levers
of each pair and arranged and adapted to sub-
ject said spring to a torsional wind-up by rocker
movements of the two levers in said like direc-
tions of rotation.

- JOHN G, HOLMSTROM.
WALLACE M. BROWN.
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