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To all whom it may concern : 
Be it known that I, PETER M. KLING, a 

citizen of the United States, and a resident 
of Elizabeth, Union county, State of New 
Jersey, have invented certain new and use 
ful Improvements in Spring-Wheels, of 
which the following is a full and clear speci 
?cation. - ' 

My invention relates in General to so 
called spring wheels in whicdi between the 
portion of the wheel connected to the axle 
and the rim of the wheel, yielding members 
are interposed which are meant to form an 
equivalent for so-called pneumatic tires used 
at the present time on power driven vehicles. 
My invention relates in particular to the 

type of such wheels illustrated in the United 
States Patents Nos. 954,522 and 954,523, 
both granted to me on April 12, 1910, the 
structure shown in my present invention 
forming an improvement in the detail ar 
rangement of the yielding members inter 
posed between the inner and outer rims of 
the wheels shown in these applications. I 
have therefore illustrated in the accompany 
ing drawings only such portions of the 
wheel which are directly connected with my 
improvements, the eneral arrangement of 
these improved portions being clearly illus 
trated in the two patents above mentioned. 
_ In the accompanying drawings Figure 1; 
IS a vertical transverse section of a POI‘tlOIl’ 
of the outer rim and the inner rim and of 
the bolt spring connecting these members. 
Fig. 2 illustrates a similar section showing‘ 
the inner and outer rim displaced as it will. 
occur when the wheel is inoperation. ‘Fig. 
3 shows a modi?cation of the bolt connect 
ing the inner and outer member illustrated 
in Figs. 1 and 2. Fig. 4 is a detail illustra 
tion of a‘ modi?cation of the bolt head 

_ shown in Figs. 1 and 2, and Fig. 5 is an 
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illustration of the connecting bolt as illus 
trated in my aforesaid Patent No. 934,522 
in order to show the difference between the 
action of the bolt in said patent and the im 
proved bolt forming the subject matter of 
the present application. 
As will be seen from Figs. 1 and 2, 1 

represents the outer rim of the wheel and 2 
the inner rim, each provided with brackets 
disposed on alternately opposite sides of the 
rims as shown in detail in my aforesaid 
Patent No. 954,523. in ‘this particular-in 
stance, I have illustrated the two coiiperat 
ing' brackets 3 and 4 of outer rim 1, and in 

ner rim 2, respectively. Bracket 3 is pro 
vided with a dished spring seat 10 for seat 
ing the conical spiral spring 9 and bracket 
4 is provided with a suitably shaped eye 11 
with a tapered bore to form an abutment for 
screw head 7 of transverse bolt 5, the other 
?xed head 6 of which engages with its suit 
ably shaped portion 8 the outer coil of 
spring 9. 
larly with reference to the bracket structure 
shown in my aforesaid Patent No. 954,523, 
that the inner and outer rims, owing to the 
arrangement of their cotiperating brackets 
have relative motion to each other only in 
the plane of their peripheries so that in the 
structure illustrated in the present invention 
the two brackets 3 and 4, illustrated in Figs. 
1 and 2, have only vertical -movement to 
ward and from each other but they remain 
transversely at equal distances from each 
other. If now the wheel comes into action 
and for instance brackets 3 and 4 move away 
from each other, as shown in Fig. 2, bolt 5, 
which under the normal load is adjusted 
and disposed so that it will assume a hori 
zontal position transversely to the brackets 
as shown in Fig. 1, will be de?ected and as 
sume the position shown in Fig. 2. This 
also occurs in all the modi?cations shown in 
my two aforesaid patents. However, from 
the illustration shown in Fig. 5, it will be 
noted that the bolt illustrated therein, like 
the bolt of similar form illustrated-in my. 
Patent No. 954,522, has rounded heads which 
have the effect of a ball joint, that is to say, 
when the bolt 5 is deflected as shown in 
dotted lines in Fig. 5, either of its heads 
will still rest with a full circular bearing 
surface against the abutment. The princi 
pal idea of my invention being‘ that the 
spring interposed between the bolt head and 
the bracket either on one side of the bolt or 
on both, is compressed when the two brack 
ets are displaced and the cause of this com 
pression being the tilting or de?ecting of 
the bolt, it will be seen that in the structure 
illustrated in the present Fig. 5 the amount 
of compression of the spring will only equal 
the difference between the actual length of 
the bolt and the length of its geometrical 
projection when in de?ected position for in 
stance, equal to distance a in Fig. 5. 

It will be noted that it would be necessary 
to tilt or de?ect the bolt at a considerable 
angle in order to obtain an ‘appreciable 
amount of spring compression. This diiii 

It may be also stated particu- . 
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culty of course could be overcome in case 
bolts of the form illustrated in Fig. 5 are 
used, by making the springs suEciently 
strong so that the small compression dis 
tance a would be su?icient to furnish enough 
resiliency. However, the disadvantage of 
employing a short compression and off-set 
ting this by a stronger spring are well 
known in the art. It is well known that the 
resiliency of such springs is very unsatisfaca 
tory. For this reason, I prefer the form of 
bolt head illustrated. in Figs. 1 to 4, inclu 
sive, in my present application. ' 
From the illustration in Figs. 1 and 2 and 

the following description of the, action of 
such bolts it will be noted that less strong 
springs can be employed and that, owing to 
the increased de?ection of thesprings pro 

~ duced thereby, greater resiliency 1s obtained. 
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When the bolt is in its normal position, bolt 
head 6 is in contact with the whole periph 
ery of the last coil in which it forms the 
abutment, and screw head 7 is‘ also in contact 
with the whole eriphery of its seat 11. Bolt 
head 6 is also illustrated in its normal posi 
tion in dotted lines in Fi . 2. If now the 
inner‘ and outer rims are dlsplaced when the 
wheel is in action as illustrated in Fig. 2, 
it will be noted that the two bolt heads 6 
and 7 will now abut against their seats only - 
at one point because the brackets 3 and 4 
in this particular instance move only verti 
cally and the coil diameter of spring 9 is 
small enough so that substantially the whole 
spring will be compressed by the‘ one sided 
abutment ‘of head 6 against the spring. 
Owing to this tilting action the oint b at 
which, in the normal position, t e spring 
will abut against head 6 will move into the 
position indicated 'at b’ which is equal to 
the distance 0 between the two dotted lines 

1 indicated in Fig. 2.v The bolt illustrated in 
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Fig. 2 and that illustrated in Fig. 5 being 
drawn in the same scale, it will be seen that 
distances which‘ the spring is compressed, 
is considerably greater than the distance a 
in case of the form of bolt shown in Fig. 5. 
Therefore by employing heads of suitable 
diameter for the bolts, any suitable amount 
of compression can be obtained to obtain the 
proper resiliency for the wheels of a vehicle 
of a given weight. _ 
The tension of the spring of course can 

be also adjusted by tightening or loosening 
screw head 7 which then of course must be 
always secured from turning by a cotter pin 
or ot er suitable means known inthe art. 
When the wheel is in motion- the bolts 

have a rolling motion on their abuttin sur 
faces so that there is only rolling friction 
between the two abuttingiurfaces and very 
little wear on the bolts.‘ However, in order 
.to provide for wear, I may provide on either 
bolt headya removable bushing 14, Fig. 4, 
instead of shaping the heads directly to 
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properly ?t their abutments. This bushing 
may be replaced when worn out so that it is 
not necessary to throw the whole bolt away. 

In order to save weight, I may also shape 
the bolt which connects the two brackets of 
pressed metal as is frequently used at pres 
ent in the art. Such bolt is illustrated in 
Fig. 3. This bolt consists of portion 15 with 
the head-17 and portion 16 with the head 18, 
portion 15 being screwed into the hollow 
shank of portion 16. 
What I claim is :—- ' 
1. A spring wheel comprising outer and 

inner members -moving relatively to each 
other under the load which the wheel sus 
tains when in use and resilient means yield 
ingly resisting said relative movement, com 
prising resiliently sustained bolts connect 
ing the relatively moving parts; said bolts 
having rigidly related heads constructed 
with rocking bearings at points removed 
from the axes of the bolts through which 
the bolts bear against the parts to be sus 
tained and said bolts havmg freedom of 
angular movement relativelg to the parts 
against which they bear, the caring surface 
0 said heads embracing the bearing surface 
of the parts to be sustained. 

2. A spring wheel comprising inner and 
outer wheel members, which move relatively 
under the load which the wheel sustains 
when in use, resilient supporting means com 
prising bolts yieldingly connecting the wheel 
members having .circumferentially continu 

' ous rocking bearings radially removed from 
the axis of the bolt and bearing elements 
connecting said bolts with said wheel mem 
bers said elements having circular bearing 
tracks to which the circumferentially con 
tinuous rocking bearings of the bolts are 
?tted and which they surround. 

3. A spring wheel comprising inner and 
outer wheel members moving relatively un 
der the load which the wheels sustains when 
in use, resilient sustaining means for said 
wheel members comprising bolts yieldingly 
connecting said members in sustaining rela 
tion one to the other but having freedom of 
‘angular movement relative to said members, 
and springs inter osed between the bolts 
and the members rom which the bolts are 
supported; said bolts being constructed with 
a circumferentially continuous rocking bear» 
ing radially removed from the axis of the 
bolt and the parts against which the bolts’ 
bear being rovided each‘ with a circular 
bearing trac surroundedv by said rocking 
bearing. 

4. A spring wheel comprising outer and 
inner wheel members having, overlapping 
parts moving relativelyunder the load which 
the wheel sustains when in use; bolts extend 
ing through said overlapped parts normally 
transversely to the. plane of the wheel but 
having freedom of angular adjustment rela 
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tively to the wheel members and compres 
sion springs interposed between each bolt 
and a wheel member, ermitting freedom 
of angular movement 0 the bolt relatively 

" thereto; the bolt having bearings at its ends 
through the medium of radially displaced 
circumferentially continuous rockin bear 
ings which surround the contact sur aces of 
said wheel members and the spring respec 
tively. - 

5. A spring wheel comprising members 
moving relatively under the wheel load and 
resilient connections having bolts and adapt 
ed to yieldingly resist such relative move 

ment, said bolts having freedom of angular , 1'5 
movement relativel \to the wheel members 
and constructed with rockin and rolling 
heads through which the load 1s transmitted 
to and from the bolts, constructed to develop 
a center of rockin 
moved from the axis of the bolt, said rolling 
heads having bearing surfaces surrounding 
the ‘corresnonding bearing surfaces of sai' 
wheel members, - 

~ PETER M. ING. 
Witnesses: ' 

H. ALFRED JANKES 
- ‘H. H. KNIGHT.’ 
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