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To all whom 1t may concern: - .
- "Be it known ‘that we, Lupwia SeAL an

.Joser ScHWANDA, citizens of the Empire | vice consisting. of coiled springs and spiral
of Austria - Hungary, residing at Vienna

Austria-Hungary, have invénted certain new

and useful fmprovements in Springs for

Vehicles and the Like; and we do hereby
declare the following to be a full, clear, and

.. exact description of the invention, such as

‘10 will enable others skilled in the art to which

it a%pertains to make and use the same. -
R &

BET

~ The subject of our invention is’a spring
deyice for moved loads which are exposed 1n

their motion to shocks in’various directions.
‘The device: 1s, therefore, particularly ap-
. ‘plicable to:vehicles of all descriptions. Un-

S ike ﬁ)_l;ior devices for-.the'.same, - purpose,-
which”

#re designed solely to equalize shocks

= Lin. substantially vertical direction, the new
20

contrivance serves to take up and equalize

- the shocks affecting the load In the direction

~_of motion and also the back-vibrations of the
. Joags.” For this purpose. some suitable sys-.

- ... tem of springs arranged in such manner that
2§ it ca!i.,eﬁu 1 L ¢

~.a gecond system of springs of some suitable -

alize especially vertical shocks, and

 kind, so disposed that it is enabled to take

" up especially horizontally acting shocks, are |
... combined in such way. that both systems to- |
gether take up every. kind of shock without .
suffering- distortion. It is not sufficient, for
~ -instance, to- provide a carriage-body with
- coiled springs below and at the side, since.
.. lateral shocks distort the lower springs, and
veriical shocks the lateral ones. Both sys--
-~ tems must, therefore, be so connected that |

~ -each equalizes the shocks in one directjon,

. while by .coéperation th?iy equalize the whole
-+ of the shocks which 1n di

~¢0 theothers.- - =~ -~ .. ¢
. For thé present purpose the ordinary flat-

n
,

~spiral spring is particularly suitable, since—

- "and weaken all shocks acting in its plane. .

. In the constructional forms of the inven-

~ tion described below and illustrated in the
~° accompanying drawings, such spiral springs
- 50
" of other form, are applied.
. The drawings _ hre ent
‘modes of applying the invention to a vehicle..
~ Figure 1 1s°a side elevation, and Fig. 2 a

either alone, or in conjunction with springs

. -

1llustrate 't-hre'é- d,'i.ﬁ'ereh.t

L

d

rection lie between

. v .

‘a lever-frame is formed. The horizontal 75
arms 6 are secured to the ends of the springs =~
2 by links 8 in well-known manner. Around =~ |
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which spiral springs alone are
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| sweep s ”rin'gs and s ,_iml,s'priﬁgs:__'Fig;_ 3is .
d%.efe\fatio J)F . 4 a plan of a-de-

springs. Iigs. 5 and 6 are like views of & -

6¢

“In the form of construction sho'ﬁ?h in
Figs. 1 .and 2, the axle 1 supports- the ‘or-

‘dinary single sweep springs 2, to the ends of
‘which, however, the bed 3.0f the vehicle 1s
not directly connected as ordinarly;, but in-

directly, by means of spri:... controlled bell-

levers, fulcrumed to the bed 8. In the ex-.
ample illustrated two pairs of such levers o
0

are provided, turning on pins 4 carried by
the forked arms 5 secured to the bed 3. - The

levers are connected with each other, so that

65

‘ends of the horizontal and of the vertical
lever-arms 6, 7 respectively of two such

the bolt 9 which connects the vertical arms

7, there grips the free end of a spiral spring .-
10, the inner end.of which is secured to the

pin 4 which is secured ‘in the fork 5, and

in%‘the'arms 6and 7. - -
. The action of this

plained by means of the following simple

curbstone onto the roadway—is taken up es-
pecially by the spring 2, in well-known man-

device can be best ex- .

80

which forms the fulerum for the lever hix~ '

85

the 3 ple 85
‘examples. A shock which is directed sub-
‘stantially vertically—such, for instance, as
acts on the wheel from. bEi

. e whee ow when the ye- .
‘hicle is-driven from the side-walk over the .

ner. On the other hand, a shock whichisdi- .
rected substantially .hﬂl'iZOHtal}y ch, for

“instance. as occurs when a vehicle is driven:

from the roadway onto the sidewalk, owing:

will be transmitted by the springs 2 in hori-

spiral springs 10 will bé woéund up or un-~
‘wound as the case may he, so that the shack .
is ‘very considerably weakened. The vertical
‘back-vibrations of the bed 3 are taken up at

the same time by the spiral springs 10 and

the springs 2; the horizontal vibrations,
-again, by the spiral springs. The tension of

the Iatter springs can be altered by the pin
4, after loosening the nuts of the bolts 11,

05

to the wheel colhding,_with‘the’ curbstone—

L :i_unllkei __ ;for .-mstancez_,_ t,he_ SWeep. -spmng,. ) zon'tal_ diregtionz, '.'ﬁhea-bpﬂ-levers'_conn_ectgd . __
-+, (single or double) which only actsin one di- | t'o__thgm,__,Wlthqut"ﬂgstbﬁIM-'of the‘spru}gﬁ;_ S
- 45 rection—it can, without distortion, take up | and since the levers swing on the pins 4, the 100

105

[ ]
T
, .

55 rear view of a device consisting of ‘single | being turned in the fork 5 and then fixed 118
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. - in their guideways against the action of the
- colled springs 22.
~ are equalized in like manner by the coepera-.

-thé” bolt-nuts.

.

I_agam in the New. p031t10n by re-tlghtenmg |
So *far; only the. action of

. vertical and horizontal shecks on the sprmg

- by - the cobperating springs, which them- |

mtermedmte dlrectlons can also be taken up

- Selves divide: the clirection of action into a

o ~ horizontal and- a vertical part.
- 10 more, the spiral springs, as already men-
i ‘.tmned take up all shocks running in.their

plane. In consequence, the shocks - trans-

o “mitted to the bed of’ the vehlcle are exceed |
~ingly small. '

In the modifications shown n I*lgs 8—-6

-+ each wheel of the vehicle is in resilient con-
- nection with the carriage-axle.

20
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- In the device shown in Figs. 3 and 4, the:.._*
short ‘axle 13 of the v.heel 14 1s. mounted in

a frame 15, which swings on a rod 17 against

.:the action of the horizontally disposed spiral

Spring 16, The rod 17 1s mounted in blocks

L 18 shiding 1n inclined guideways. 19, pro-
vided in arms.21 at cach end of the cmmge-

axle 20. Between the slides 18 and-the up-
per end of the guideways 19 coiled springs

Y2 are located, which himit the motion of the
slides 18. .'T he spiral springs.-16 take up es-
~sentially the vertical shocks, while horizontal

shocks cause the blocks 18 to slide upward
All intermediate shocks

tion of the two systems of springs.
In the third modification, shown 1 in ]3 198,

same manner as in the second IIlOdIﬁLdthI}

o ina frame 29... which :likewise turng on an-

Caxis o7 agambt the :lLtl(JIl of a spiral spriny

o :_"__-ln..fll with the carr lage-a axle.
15 4 bridge 2‘3 the extremitics of which are

 horizontal shock, for example, against the
~ wheel-axle 24, and the carriage- ‘axle 27 caus- | __
- ing swinging of the levers )‘) 30 on their -
fulcrums and relllmr up or umellmw of the .
-] luter al springs 31. -
It Wl] be noted that m the comtmchen FR

20, which AX1S, howew 1, 18 1 this case 1den—

jointed to upper limbs 29 of double-armed

levers, fulerumed (o the carriage-frame and
AW hoz,e lower limbs 30 are un wder the action |
- of spiral springs 31 likewise. sccured to the

carriage-frame. In this modlhcation the

vertical shocks are. taken up, as before, both

by the spiral spring 26 'md the lateral :
while the horizontal shoelﬁ are |
a ;i our slgnatmee in the preeenee of two w1t-

3- IIE‘SQES

springs 31 ;
taken up punupally only by the latter,

_'hftust all the

K urther-- | 'mventlon

‘this 1nvention..

5 and 6 the wheel-axle 94 is mounted in the

. 947: 653

represented n Flgs 1 and 2, a/s well as in that :
Jepr esented in Figs: 5 and 6 the short spiral

'|:springs which are mterposed between the 60
system and vehjcle have been: exp lained. -It | o
18 clear, however, that shocks in all other -‘

frame and the levers 6 and 7 and 29 and 30, = -
respectively, lie substantially in the planes L

-of movement of said levers

‘The three examples glven by no means ex-
ossible modifications of the 65

| so -combinations of- sweep .

springs vibr atmﬂr in vertical and horizontal -

| l(j)lzmes with the ends jointed together by - .

ll-levers may be-employed according'to
In place of ‘31)11‘31 Springs, 70°
straight flat SPrmgs may in certfun cases be

used..

Having thus descl ibed” “our mver&on, y

g naak b E——

what we elmm as new :md desu'e te *seeure

by Letters Patent is: - oo 75
1 The eombmatmn W1th Q vehlcle frame

and its- axle, of a Jever filerumed to the |

frame, a leaf-spring arranged-between said

‘lever and the axle, a spiral spring inserted
‘between the frame and the lever and secured 80
"to the frame substantlally at the: fulcmm

pemt of the lever. - -

2. The combination with a vehlcle frame
and its axle, of ‘a pair .of spiral springs af-
fixed to the frame, a pair of two arm levers 85
fulecrumed to the frame and engaging with
one arm the free ends of the spiral Springs, - -
and a connection between the .other arm of
the levers and the axle.

3. The cembmatum nlth}l vehlcle frame 90_

and its axle, a pair of spiral springs affixed
1.to the frame bell crank levers: engagin

| with one arm the free end of the 5p1r.'5
springs, a leaf spring bearing in its medial

portion upon the axle, and a cunnectmn be-: 95

‘tween the ends of the leaf spring and the '
'nther arm of the bell crank lever.

On the axis 27 @
-llnd its axle, « pair of spiral springs affixed

'The cnmlmmtmn with a whlcle frame

to the frame. bell cranlx. levers fulerumed to 100

‘the frame and engaging Wlth one arm the -
free end of the spiral 'springs, a leaf spring. -
Dbearing in its medial portion upon the axle, N

and a link con'neetmn between the ends of

. the leaf spnnn and the othex arm of the bell 105
‘crank lever. .

In testimonv. wheleof we hereunte afﬁx
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