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STABLIZED CASTERNG WHEEL, DEVICE 

Louis Kalvin, New York, N.Y. 
Application June 27, 1945, Serial No. 601,856 

(C. 16-47) 8 Claims. 

This invention relates to castering wheels for 
use principally, but not exclusively, on the land 
ing gear of airplanes. 
Such wheels as now constructed are known to 

be subject to so-called "shimmy,' which Sets up 
a serious vibration in the landing gear which is 
transmitted to the plane during take-off and 
landing operations. Attempts to correct this dif 
ficulty have mostly taken the form of 'damping 
out' the energy of the vibration by friction or 
dashpot devices. 
An object of my invention is to prevent wheel 

shimmy from occurring and thus avoid the ne 
cessity of damping out vibratory energy in the 
landing gear. I accomplish this object by inter 
connecting a plurality of castering wheels in 
such manner that the movement of one of the 
wheels about its Vertical Spindle axis Sets up an 
equal and opposite movement of the other wheel 
about its vertical spindle axis, and thus the in 
cipient tendency to develop shimmy is immedi 
ately counteracted. 
Examples of stabilized constructions illustrat 

ing the basic principle above described are 
shown in the accompanying drawing, in which 

Figure 1 is a rear elevation, Figure 2 a side 
elevation and Figure 3 a top plan view of a two 
wheeled castering unit of one form of ap 
paratus. 

Figure 4 is a view mostly in central Vertical 
section, as seen from the front, illustrating the 
construction shown in Figures 1, 2 and 3 With 
the castering wheels shifted with respect to each 
other in parallel vertical planes to enable the 
treads of both. Wheels to conform with the Sur 
face of a transverse slope or incline of the land 
ing field or terrain. 

Figure 5 is a sectional plan view taken on the 
line W-V of Figure 1, illustrating the equal and 
opposite deflection of the two castering wheels 
of the unit about their respective vertical Spindle 
axes. 

Figure 6 is a transverse section taken on the 
line WI-VI of Figure 2 in the direction of the 
arrow, illustrating a detail of construction by 
which the two-wheeled castering unit is releas 
ably held in its normal fore-and-aft direction 
when not in contact with the ground. 

Figure 7 is a diagrammatic view illustrating 
the interlinking of the two castering wheels by 
gear Sectors. 

Figure 8 is a plan view of a compensated arm 
and cam construction for interconnecting the 
two castering Wheels, and 

Figure 9 is a vertical section of a portion of 
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2 
the construction shown in Figure 8 on a SOme 
What larger Scale. 
The stabilized wheel unit illustrated in Fig 

lures 1 to 6 comprises a pair of rubber-tired 
wheels 0, mounted in supporting forks 2, 
3 on independent vertical spindles 4, 5 which 

are rotatably mounted in socket members 6, 7 
with intervening ball-bearing members 8, 9. 
The Spindles 4, 5 are Secured in the Socket 
members 6, 7 by screws and washers such as 
29 and 2 which seat upon the upper end of 
the spindles. The socket members 6, 7 are 
threaded into hexagonal blocks 22, 23, with 
which they are thereby made rigid so that each 
Wheel, with its fork, spindle and bearing mem 
ber, is free to rotate with respect to its fixed 
Socket member and hexagonal block. A slot 
ted arm 24 from one of the fork members re 
ceives a vertical bolt or pin 25 fastened in two 
arms 26, 27 which project from the other fork 
member, for the purpose of interconnecting the 
tWO Wheels So that neither can SWing on its ver 
tical spindle. Without an equal and opposite swing 
of the other wheel fork on its vertical spindle. 
The hexagonal blocks 22, 23 are pivotally con 
nected together by a forward pair of horizontal 
links 28, 29 and a rearward pair of horizontal 
links 30, 3, as clearly shown in Figures 1, 2 
and 3. Shouldered screws such as 32 are ad 
vantageously employed for securing these links 
to their blocks. By these four links and shoul 
dered screws, the two blocks 22, 23 are at all 
times maintained in strict parallelism while re 
maining capable of relative vertical movement 
in opposite direction with respect to each other. 
All four of the links are pivoted at their mid 
points to a main supporting block 33 by means 
of shouldered screws such as 34. The hexag 
onal blocks, With the pivoted horizontal con 
necting links and the main supporting block, 
together constitute an articulated main Support 
ing frame for the tWO wheels. The main Sup 
porting block 33 is threaded onto the lower end 
of a spindle rod 34 having peripheral bearing 
shoulders 35, 36 over which is fitted an inverted 
cup or socket member 37. A headed collar 38 
Surrounds the lower portion of the spindle rod 
34 beneath the bearing shoulder 35, and con 
fines between it and the upper Surface of the 
main Supporting block 33 a leaf spring 39 whose 
Outer ends are curved down Ward and inward to 
apply resilient pressure upon the knobs 40 and 
4 mounted in the upper surfaces of the hex 
agonal blocks 22 and 23, for a purpose to be de 
scribed. A shouldered screw or bolt 42 passes 
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through the perforated upper end of the invert 
ed cup or socket member 37 and is threaded into 
the upper end of the spindle rod 34, to hold the 
socket member on the spindle rod but to per 
mit the said rod to rotate freely within the socket 
member. In use, the socket member is rigidly 
mounted in the landing gear of the airplane SO 
that the two-wheeled castering unit can rotate 
on the main vertical spindle thus supported. 

Referring more particularly to Figures 1, 2 and 
6, it will be observed that a collar 43 is secured 
upon the outer surface of the socket member 37 
immediately above the collar 38 which is confined 
between the bearing shoulder 35 of the spindle 
rod and the upper surface of the main supporting 
block 33. The collar 43 has a downward exten 
Sion arm 44 through which is threaded the Socket 
45 of a spring-pressed ball latch which rides over 
the periphery of the collar 38 and seats in a notch 
380 (Figure 6) When the two-wheeled castering 
unit is in normal fore-and-aft position. With re 
spect to the main axis of the airplane. This 
tends to hold the parts in proper registry With 
the line of travel while the airplane is in flight. 
The pressure of the leaf spring 39 upon the knobs 
40, 4f tends to bring the two hexagonal blocks 
22, 23 to the same height, at which point a spring 
pressed plunger 46 (Figure 4), mounted in the 
main supporting block 33, enters a notch 22d. in 
the block 22 for resiliently and releasably retain 
ing the blocks in the normal position thus estab 
lished. This normally holds the two wheels at 
equal elevation While permitting them to depart 
from this relationship upon contact of either 
Wheel. With the landing Surface before the other. 
The forks 2 and 3 have Secured thereto the leaf 
springs 47, 48 which are curved upward to a point 
opposite the Outer surfaces of the hexagonal 
blocks 22, 23, at which point angular-faced slid 
ing shoes 49, 50, secured to the leaf springs by 
screws 5, 52, are resiliently held against the 
hexagonal blocks to impart to the forks a resilient 
tendency to assume parallelism with respect to 
each other So that the tWO Wheels are normally 
maintained parallel to each other and to the line 
of flight while the plane is in the air. The angular 
faces of these shoes 49, 50 conform. With the 
hexagonal surfaces against which they bear, thus 
placing the leaf springs 47, 48 under torsional 
strains when the wheel forks swing out of their 
normal fore-and-aft position. 

Referring more particularly to Figures 1, 4 and 
5, it will be observed that the arms 26 and 27 on 
the Wheel fork 2 are Spaced apart a sufficient 
distance to permit considerable latitude of rela 
tive movement of the slotted arm 24 between 
them. This accommodates the relative rise and 
fall of the tWO forks. When the Wheels are passing 
over uneven ground. The slot and pin connection 
provides Sufficient amplitude of movement of each 
of the wheels about its Vertical spindle, transmit 
ting at all times from One Wheel to the other an 
equal and opposite force upon any tendency of 
either Wheel to Swing from the normal position 
coinciding with the line of travel. This intercon 
nection between the two wheel forks provides the 
equalizing force which counteracts at its incep 
tion any tendency to develop shimmy. On the 
other hand, the main supporting frame is free 
to Swing about the vertical axis of the spindle rod 
34 which permits the two wheels as a unit to 
accommodate themselves to any change in direc 
tion of the plane While On the ground. By refer 
ence to Figure 2, it will be noted that the offset 
of the Wheel forks With respect to the vertical 
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4. 
axis of the main spindle rod 34, as well as with 
the vertical axes of the individual spindles 4, 5, 
brings the wheel treads a substantial distance to 
the rear of these axes so that ample freedom of 
swing is provided to ensure the castering or trail 
ing motion required. 
The angular motion of the interconnecting 

arms 24, 26 and 27, in the construction described, 
gives rise to a variation in the distance of the 
pin 25 from the spindle axis of the fork 3, whereas 
this radial distance remains constant With respect 
to the fork 2. While theoretically the conse 
quent change of moment or leverage in the respec 
tive lever arms would represent a slight unbal 
ancing of the opposed forces, the discrepancy is 
zero at the normal position of the two wheels, and 
remains so slight as to be practically negligible 
over the small angles of variation in the position 
of the tWO. Wheels. The constructions ShOWin in 
Figure 7 and Figures 8 and 9 provide theoretically 
complete neutralization of the shimmy-inciting 
force Over the complete range of angular move 
ment of the two wheels about their respective 
Spindle axes. 

In Figure, I have illustrated diagrammatically 
the use of intermeshing gear elements in the form 
of sectors 53, 54 rigidly connected with the wheel 
forks 55, 56 to transmit equal and opposite forces 
from either wheel to the other. In practical con 
struction, the other parts of the device may re 
main as already described. To accommodate the 
rise and fall of one of the wheels with respect to 
the other, the gears will be made of appropriate 
height or thickness, and the depth of tooth and 
pitch Will be selected to permit the Slight de 
crease in distance between wheels during this 
action. 

Figures 8 and 9 illustrate an embodiment of 
the invention in which the two forks are inter 
connected by means of a slotted arm 57 extending 
from the fork 58, and a pair of slotted arms 
59, 60 extending from the fork 6. A vertical 
pivot pin 62 has a squared portion slidably fit 
ting in the slot of arm 57, and on its ends are 
Secured the cam segments 63, 64 by means of set 
screws or the like 65, 66. The hub portions of 
these cam Segments extend into and slide freely 
Within the slots of the arms 59 and 60. Their 
cam slots 67, 68 receive the anti-friction rollers 
69, 70 journalled on shouldered screws 7, 72 
that are threaded into the respective arms 59, 60. 
As the forks 58, 6f swing from their normal fore 
and-aft position, the square face of vertical pin 
62 slides along the slot in arm 57, and the hub 
portions of the cam segments 63, 64 slide along 
the slots of arms 59, 60. The engagement of 
the square face of the pin 62 with the walls of 
the slot in arm 57 causes the pin 62 to turn 
Slightly, carrying with it the cam segments 63, 
64. As these cam segments turn, the walls of 
can slots 6, 68, abutting against the anti 
friction rollers 69, 70, move the cam segments 
the requisite distance to maintain the vertical 
pin 62 always midway between the respective 
vertical axes of the two forks. Since this pin 
constitutes the pivotal connection by which the 
forces are transmitted through the slotted arms 
from one fork to the other, the lever moments 
are always equalized, regardless of the angle of 
the Wheel forks. 

In the foregoing examples of constructions ac 
COrding to my invention, I have endeavored to 
make it clear that the broad principle of inter 
Connecting the two Wheels of a unit may be em 
bodied in quite varied types of construction, The 
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invention thus comprises a compensated caster 
ing Wheel device in which the vibration known 
as Shimmy is prevented from arising by auto 
natically Creating an opposing force of substan 
tially equal magnitude. 

I claim: 
1. A Stabilized castering wheel device con 

prising a pair of wheels, forks in which said 
Wheels are mounted, independent vertical spindles 
to which the respective forks are separately se 
Cured, and means for interconnecting said forks 
to permit them to move about their respective 
Vertical Spindle axes only simultaneously, in op 
posite directions and to equal eXtent. 

2. A stabilized castering wheel device compris 
ing a pair of wheels, independent vertical spindles 
on Which said. Wheels are mounted, a main Sup 
porting frame in which said independent vertical 
spindles are mounted, a main vertical spindle on 
Which said main supporting frame is mounted 
for permitting said frame With said pair of wheels 
to SWing as a unit about Said main Spindle, and 
means for interconnecting said Wheels to re 
strict their movement about their respective in 
dependent Vertical Spindles to movement which 
is simultaneous, equal in extent and opposite in 
direction. 

3. A stabilized castering Wheel device con 
prising a pair of wheels, Supports in which said 
wheels are mounted, independent vertical Spindles 
to which the respective supports are separately 
secured, means for releasably maintaining Said 
supports and said wheels in a normally parallel 
relation to each other, and means for inter 
connecting said supports and Wheels to permit 
them to swing about their respective Vertical 
spindle axes only simultaneously, in Opposite 
directions and to equal eXtent. 

4. A stabilized castering wheel device compris 
ing a pair of wheels, supports in which said Wheels 
are mounted, independent vertical Spindles to 
which the respective Supports are separately Se 
cured, and articulated arms pivotally intercon 
necting said supports and wheels to permit them 
to Swing about their respective vertical Spindle 
axes only simultaneously, in opposite directions 
and to equal extent. 

5. A stabilized castering wheel device compris 
ing a pair of wheels, supports in which said wheels 
are mounted, independent vertical spindles to 
which the respective supports are separately se 
cured, and intermeshing gear elements intercon 
necting said Supports and wheels to permit them 
to swing about their respective vertical spindle 
axes only simultaneously, in opposite directions 
and to equal extent. 

6. A stabilized castering wheel device compris 
ing a pair of wheels, supports in which said Wheels 
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6 
are Separately mounted, independent vertical 
Spindles to Which the respective supports are 
Separately Secured, and arms having slot and 
pin connection with each other interconnecting 
said Supports and wheels to permit them to Swing 
about their respective vertical spindle axes only 
Simultaneously, in opposite directions and to 
equal extent, 

7. A Stabilized castering wheel device compris 
ing a pair of wheels, supports in which said 
Wheels are mounted, independent vertical spin 
dles to Which the respective supports are sepa 
rately secured, slotted arms rigidly projecting 
from said supports into overlapping relation, a 
Vertical pivot pin disposed in the slots of said 
Overlapping arms, and means for maintaining 
Said vertical pin in a position midway between 
the vertical axes of the said supports to restrict 
their movement about such axes to motion that 
is simultaneous, opposite in direction and equal 
in extent. 

8. A stabilized castering wheel device compris 
ing a pair of wheels, supports for said wheels, in 
dependent vertical spindles on which said sup 
ports are mounted, an articulated main support 
ing frame in which said independent vertical 
Spindles are mounted for rising and falling ad 
justment opposite to each other, a main vertical 
Spindle on which said articulated main support 
ing frame is mounted for permitting said articu 
lated main supporting frame and said wheels to 
SWing as a unit, means for releasably holding 
Said articulated main supporting frame in a nor 
mally horizontal position with the said independ 
ent Vertical Spindles at equal elevations, and 
means for interconnecting said wheels to restrict 
their movement about their respective independ 
ent vertical spindle axes to movement which is 
simultaneous, equal in extent and opposite in 
direction. 

LOUIS KALVIN. 
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