i ' 2116056 SELF- PROPELLED TOY VEHI CLES Thi s |nvent|on
s generally to self-propelled toy -vehicles and specifically to such

es having 5 noving tracks. All-terrain toy vehicles, while having

an ObVIOUS appeal , have been difficult to develop for connercial

di stribution since track vehicles tend to be too conplicated and too
dangerous for toy applica- 10 -tions.1 Jdhis has |ed o gevel opnent  of
nodi fied track vehicles suchzas the vehicle disclosed 1n United States
Patert 3,609,804 to Mrrison and assigned-to the aSS|gnee of this
application, U S. Patent No. 4,051,623, and the references cited t her ei n.
That 15 patent describes a toy vehicl e having a track portion with an
internal rack gear upon which a follower gear rides to nove the vehicle
forward: Wien the gear follower reaches the end of a flat portion of the

track it causes the track taq, r&t%ﬁ% t& pres%pt S nEMIEO flat portion for
continued forward novenent. at any nunber of
track menbers can be used such as two at the front and two at the rear of
t he vehicle. However, the respectivée driving neans shomn for.the front and

rear of the vehicles #fis ﬁmarfatoﬂ neengndendd e POVEY H%ﬁﬁ%{’s{:eﬂs
pomered by a co n driyv dition, the outmard ace of th ongat ed
track is cl osed% re‘?%ﬂef a?Pef%‘rﬁJtﬁ/ﬁ'lXMtt%?P‘fkl‘}e"%}?h%keﬂbéﬂ-ng

5 moving tracks.

All-terrain toy vehicles, while having an
obvious appeal, have been difficult to develop for
commercial distribution since track vehicles tend to
be too complicated and too dangerous for toy applica-

10 tions., This has led to the development of modified
track vehicles such as the Jéhi¢1e disclosed in United
States Patent 3,609,804 to Morrison and assigned to
the assignee of this apﬁllcation, U.S. Patent No.
4,051,623, and the references cited therein. That

15 patent describes a toy vehicle having a track portion

-with an internal rack gear upon which a follower gear-
rides to move the vehicle forward. When the gear
follower reaches the end of a flat portion of the
track it causes the track to rotate to present a new

20 flat portion for continued forward movement. The
disclosure suggests that any number of track members
can be used such as two at the front and two at the
rear of the vehicle. HoweQer, the respective driving
means shown for the front and rear of the vehicles

25 are not independently powered but rather are powered
by a common drive. In addition, the outward face of
the'elongated track is closed to retain the gear
follower within the track itself.
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la In accordance wi-th the present invention, there is provided a
sgL;TpLopelled toy vehicle conprising a vehlcle housi ng, drive nmeans for
71-ng spaced-apart front and rear axles of different |engths on which
the 5 housi ng i s-nounted, - and a“drive transmission arrangenent provided
at.each end of each axle_to support thejgaxlLes above a support surface and
t&gnsn1t drive fromthe axles to the support surface; each such arrangenent
conpris- ing an elongate track having an internally toothed oval gear with
1 .l ower and upper elongate run portions and arcuate end portions, an
extérnal ly toothed axl e gear nounted on the end of the axle and disposed
within the oval gear to mesh therewith, a first flange provided on the axle
inboard of the axle gbkaratcodddnee witlanthd gpreagady drbeintdem ,t kdhel®

(flange and the axle 0891 acdly | B0 FENAodd AL REPYIRG O ddifbaliicl Lo run

I n the groove, secon annu nge pro board of

~the axle gear toygRgage E8639H§b0a£ﬂvélﬂ6a@£ toe iéﬁ&k;anﬁpaﬁéaﬁqpﬁmﬂu
bei ng such that, upon rotation of the 20 axl e, the axle gear noves al ong

the | ower el OngaEQonltUanaOf:‘bhﬁnaHmés|oftdiﬁﬁeheﬁttlmgcthwamm wioi¢h orheat t he
end of such elongate run portion, whereupon the axle gear co-operates wth
the track té pi vabuslhegt tackounted, thadoahérieeohg@msmx$ﬁn@mr%#tﬁﬂiﬁﬁﬁﬁ¢

into 25 -2-+-contact with . the surface over which the vehicle is
- provided at each end of each axle to support the axles

above a support surface and-transmit drive from the
axles to the support surface; .each such arrangement compris—
ing an elongate track having a1inbenwdly'uxﬁMedtmnﬂ.gearvdth
10 lower and upper élongai:_e run portlons and arcuate end portions '
an externally toothed axle gear mounted on the end of the
axle and disposed within the oval gear to mesh the;ewith,
a-first_flange provided on the éxle inboard of the
- axle gear to d?fine_an annular groove between the
15 flange and the éxle gear, an internal flange provided
on the track to run in the groove, and a second
 annular flange provided on the axle outboard of the
axle gear to engage the outboard sidé of the track;
the arrangement being such that, upon rotation of the
U : 20 aile;“the axle gear moves along the 1dwer-elongatei
-run'portidn until it reaches the arcuate portion at the
end of such elongate run portion, whereupon the axle
gear co-operates with the track to pivol the track

until the other elongate run portion comes into

25



nDV|ng and thus becones the | ower el ongate run portlon along mhlch the
G?? - _gear can then run. A specific enbodi ment of the present invénti-on w&l}
‘Aow be descri bed by way of exanple, referenee being nmade to the :
acconpanying drawi ngs, in which: FIG 1is a perspective “view of one
embodi -. nent of the present invention; FIG 2 is an enl ar ged T
cross-sectional view 10 t aken gene?arly along the line 2-2 in FIG 1; ‘&
FIG 3 is a cross-sectional view taken generally along the line 3-3 in FIG
2; and FIG 4 is a cross-sectional view taken generally along the |ine 4\g/

in FIG 3. 15 Referring to the drawi ng wherein |ike reference
characters are used for like parts through- out the several views, there
is showmn in FIG 1 a self-propelled toy vehicle 10 including a housing

12 general | y ddhddia hiae Wle adiftce Wmlﬁrﬁﬂ Vel vel{ T84 Yy
conventional plastic nolding techniques to include a rotatable turret 14

wi th "a gun baroweind Garehdhushdicohes thHee lowesi rd.ohdaite reheasably supported

for novenent on a set of four elongated track portions 20 connected to the

body 18 by axpastixn, dlompgihisth 2he axle Feart lkanhdbehngub2 may be renoved

and replaced with a variety of differently shaped housings. *
A specific embodiment of the present invention will

10

5 now be described by way:offexample, reference being made
to the accompaﬁying dféwings, in which:
'FIG. 1 is a perspective view of one embodi—
ment of the present invention;
" FIG. 2 is an enlarged cross-sectional view
10 taken generally along the line 2-2 in FIG. 1,
' - FIG. 3 is a cross-sectxonal view taken
generally along the line 3-3 in FIG. 2; and .
' FIG. 4 is a cross—-sectional view taken
generally along the line 4-4 in FIG, 3.

15 ' Referring to the drawing wherein like
reference characters are used for like parts through-
' Qut. the several views, there is shown in FIG. 1 a
self-propelled toy vehicle 10 including .a housing
12 generally in the shape of a tank, conveniently
20 formed by conventional plastic molding techniques to
include a rotatable turret 14 with a gun barrel 16
and a'bbdy.ls;-'rhe-housing lz_is.feleasably supported
for movement on 2 set of four elongated track portions
20 conhécted to the body 18 by axles 22. TIf desired
25



As shown in FI G 2,the front pair of track portlons 20a, nounted on | ongery
ax es 22a, ate posi- 5 ~ tioned further outwardly of the body 18.than the :
re track portions 20b.which are nmounted on shorter axles 22b to allow the’
portlon§;20a to overlap the portions 20b wi thout interference between the
vari ous portions 20. Each track portion 20 includes a gear follower 10
_24¥and a treaded.rack gear nenber 26. The nenber 26 i ncl udes a treaded
‘outer surface 28 conveniently made of sponges+ubber or the like,-
:freLg;iver rigid in- wardly facing oval toothed gear 30 in the forn1of a
generally oval loop and a wall portion 29 just inwardly 15 of the gear
30. The wall portigive ApuEnga? e bngemosedtand teplaced dekthhe axle 22

whi ch extends thr %41 ined within the
“gear 30. "The teemé%e%eéarﬁ%%g%%égrgsg?%ﬁ% t te wi th and
to nove relative to the teeths gghawe bm FIGgedy . ?Fne ERGF 30
at only one point.pde] Sk éﬁ ﬁﬁuﬂégaféhlpaﬁée£4a*§e§e§§€& etﬁcsi-

di st ance bet ween the stral runs 32 0 |ch
separat ed by 3rcuabtonedi§ QE?SSPY?@Eé%Ygﬁﬁ gS?s %ggef&e a?hg OBeSf'the
fell owner 25 24 erdck hporiphsis r20b 3¢hi Eacarexheusited nohusher beri andes

oiratain tne (roddih TE 1S EhE porelahdCabhlhd, BhokhEp bAL, EA‘*“‘E"”
“shown in FIG 2, a20hrehdh@uaointetésxenee betgeenrébetﬁéfiBPFoREFt RSt o
‘the-axl e 22. The fgpl 0V§£c34ti:£'6kUﬁ@ﬁt%naﬂoulﬁélﬁhaage §8aenfbnoeénosed
si de whose pgeripheral dianeter dsone&h ea %%h Ertggn tggt BLm 5%othed_
portion 40 dﬁothe 24 and a t:ea ed. rack g
o | includes a treaded outer surface 28 conveniently made
of sponge rubber or. the like, a relatively rigid in-
- wardly facing oval toothed:geat_30_in-the.form of a
_ generally oval loop and a wall port;on 29 just inwardly
15 of the gear 30, The wall portion 29 defines an elongate
slot 31 that guides. the axle 22 which extends through
the slot 31 into the recess 35 defined within the.
gear 30. The teeth of the gear follower 24 are arranged
to mate with and to move relative to the teeth of the
20 gear 30, contacting the gear 30 at only one point.
' The diameter of the follower 24 is less
than the distance between the straight runs 32 of the
oval gear 30 which are separated by arcuate regions
_ 33 so that a gap exists between the top of the follower
25 24 and the upper run 32.
' Each axle 22 includes an "inner flange 34
having a diameter greater than ‘the. width of the slot
31 in order to retain the treaded_zack gear member 26
against inward movement. As shown in FIG. 2, a threaded
30 fastener 36 secures the follower .24 to-the -axle 22.
The follower 24 includes an. annular flange 38 on its
- exposed side-whose- per1pheral diametet is somewhat
greater than that of the toothed portion 40 of the
follower 24. Thus, the: flange 38 overlaps slightly
35 . the portion of the treaded rack gear member 26 adjacent
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foJIomer 24. Thus, 'the flange 38 overlaps slightly 35 . t he portlon of
~treaded rack gear. member 26 adjacent -4- the point of contact

ween the follower 24 and the nenber 26. In this way the treaded rack .
gear_nenber 26 is stabilized in-.a generally. vertical configuration between
t he " flanges 34 and 38, and the gear follower 5 24 is retained for N
movenent al ong the suiface of the gear 30. Wthin the body 18 batteries A
supplies potential to a reversible electric nmotor 44 controlled by an
on-of f switch 46. The notor 44 drives a pair 10 of axles 48 one
extending forwardly and the other extendr#g rearwardly of the generally
centrally posi- tioned notor 44. The speed of rotation of each axle 48 is
reduced by a separate redu0|ng ear train 50 including a small _di aneter
gear S2 and a nddie Reilndr ¢ contacygi bpEveengihe Eallower Pdyandnthecs. 2

and 3 the |arge n@:@&t &6 .0edn iﬁxbswa“yuﬂhedtﬁéaaédaxéek5§eﬁ\fllxﬁ&nb&rFEt ai ned

for free rotat Eﬁgﬁg}zsgprhage 8L§l§8 Qfgggafoggn%ﬁgurggfgnaxle

56 al so |nclude arran
di ameter 20 gmame@m fiheeflanges 34| and238, Asndhbhe 9ﬁaF|€plhoweach axl e

22 includesga ref t:.sV?Je\{:atllﬁ'eB rfe.é ﬁévéinéﬁd ¥ bREN ¢ Re! §ﬁ9§£c@06£"9ﬂe66

ext endi ng outmar he bady . The device operates as follows. Upon
actua- 25 tlcﬁP%ﬁ 3%he on- off smntch 46 the notor 44 rotates the
‘Within the body 18 batteries 42 supplies

‘potential to a reversible electric motor 44 controlled
by an on-off switch 46. The motor 44 drives a pair

10 of axles 48 one extending forwardly and the other
extending rearwardly of the generally centrally posi-~
tioned motor 44. The speed of rotation of each axle
48 is reduced by a separate:reducingugea::Erain 50
including a-small3diameter'gear'52.énd a meshing large

15 = diameter gear 54.. As shown in FIGS. 2 and 3 the
'large diameter gear 54 is mounted on an axle 56 which
.is retained for free rotation within appropriate slots

K,

58 in the body 18. . Each axle .56 also includes a worm

gear portion 60'arrangedtto=meshwwith-a large diameter
- 20 gear 62 fixed to an axle 22. As shown in FIG. 4,

each axle 22 includes a relatively thin rod 64 fixed

within'a'larger_portion 66 extenéing.outwardly of the

body 18. | |
The device operates as follows. Upon actua- -
25 tion of the onfoff.switch 46 the motor 44 rotates the
_ aXles,48 resulting in a reduced speed of rotation of g

the gears 62 attached to each axle 22. The rotation
of the axles 22 is transferred to the gear followers
24 which rotate relative to their treaded rack gear
- 30 members_zs. The weight of the vehicle 10 is sufficient
to maintain good contact between the follower 24 and
the gear 30 so that rotation of the follower 24 results
in Eorward'movement of the hgusing 12 relative to the
statlonary gear member 26 Thé movement of the follower
'35 24 along the gear 30 is clearly visible as the flange



axles 48 resulting-in a reduced speed of rotation of the gears 62 attache
to each gxl e 22. The rotation of the axles 22 is transferred to the gear
foN-owers 24 which rotate relative to their treaded rack gear 30 menber s
26. fhe weight of the vehicle 10 is sufficient to maintain good contact
bgtween he follower 24 and the gear 30 so that rotation of the faollower 24
results in forward novenent of the housigaeaz relative to the stationary
~‘gear nenber 26. The novenent..of the foll 35 24 along the gear 30 is

- cliearly visible as the flange -5- 38 retains the follower 24 within the

menber 26 witho obstructing the_visibilit f the inner, workjn of the

vehi cl e 10. At_5he1§§ﬂénﬁiﬁﬁ tﬁ@i#ﬁWGF 3ﬂaﬁé§$§ﬁlﬁiﬁsqﬁqﬁﬁft thoul

grq ovi dihngf alclcesab‘égtubhdnqx|tﬁe|5|v1'sﬂﬁlti(tyt'hif- ithee riirme rofwddiel rigaiaet _20h

- ce thefollo r e n e i ,8.C rgj ght
run 32 and app\rNg?}gh sentq éltéa?'pdat gip?):ht%i %ﬁ% tt% V\tg‘leg%”%?et %leﬂ'\i%i%e 10

appl i es a pi vot ZunBoadengo thiee sedr 3de providdngnagagpsifor the taxkat at e

ar ound theSaXiSZthEh%héxh%t%%ibﬂ E&eﬁﬁynﬁ éyxi n of rotation as the

follower 24. This rotation continues untirﬁﬂgasi € of .the forperly
upwar dl y facing tread 28 Paceothecdddaves A4 hasoFnanelkah ARy surface.
Normal I'y. the ar ehef entizle @dutse of a atraPghBiAly I2rddd apprEycthesif.

e dround 15 el Morid 34 W bt o SEAndRL o€ 16721
' applies a pivotal force to the gear member 26 causing
10 it to rotate around the axis of the axle 22 in the
same direction of rotation as the follower 24. This
rotation continues until the side of the formerly
upwardly_facing tread 28 is rotated dbﬁnwardly,atop-
the Supporting-Sﬁtface; Normally the arc of rotation
15 - is approximately 180°. However, if the ground is
raised in front of the vehicle, the gear member 26
rotates through an arc of less than 180°, and if the
ground in front of'thé'vehicle;is depressed the member
. 26 rotates through an arc of greater than 180° until
20 it seats onto the bottom of the depression. 1In this
manner the members 26, pivotally mounted on the housing
12, form a base on which each follower gear 24 moves,
thereby allowing the vehicle to move in the desired
direction. '
25

- B The follower 24 is disengaged from
~ the gear 26 when the track portion 20 overlies a depres=
sion in the terrain over which the vehicle 10 is moving.
30 If the depression is below only one of the portions
20, the engaged and disengaged portions 20 actually
move out of phase to accommodate the irreqularities
in the terrain in-the-direction -transverse to-the
direction of travel of the vehicle 10.



gﬁ%?nd in front of the vehicle is depressed the nmenber 26 rotates-through
aZare of greater than [err] until 20 it seats onto the bottdom of they)
depression.. In this manner the nmenbers 26, pivotally.munted on the

housi ng 12, form a base on which. each foll ower gear 24 noves, thereby
allow ng the vehicle to nove in the desired direction.. .25 The fol | ower 24 -
i s disengaged fromthe gear 26 -when thé: +rack portion 20 overlies a depresw-
sion in the terrain over which the vehicle 10 is noving. 30 If the :
depression is bel ow only one of the portions 20, the engaged and di sengaggd.
portions 20 aciwiMS: nove out of phase to accomodate the irregularities in
the terrain in the-direction-transverse-to-the direction of travel of the .
vehi cl e 10. - 6, - ICsellfBpropedled| topr vphitbe coypxihind e conprising a
vehicl e housing, drive nmeans for rotating spaced-apart front_and rear axles
of different IHGiHe SPuRingh drdvs meaR§uSPRrPEaRbUMt BRACIARAT | ve
transm ssion arrangenent provided at. ea end. of each axle to support the
axl es above a ég&ﬁagc-@"gﬁ& PFaﬁ%%?FrﬁP_FvLe?‘?Wt% iy t he
support surface; each ,such arrangenent gonpris-_ing.an.elongate track

havi ng anyi nt SFRHIIRP 5o SR t6F aggara \%‘-’?ﬁe1%_”“?‘3\%%?1%%&%%%%?3%?ngtngat e ¥

run portions Judh ¥l eNdPUnd 825 ealll SXLET 08! bUphOPL Nekle kRGO

npunted on th

[V

above a support surface and transmit drivé from the
axles.to'the-suppo:t_surface; ;each such arrangement compris-
~ing .an elongate track having an:internally toothed oval gear with
10 lower and upper elon‘éaté run portiens and arcuate end portions,
an'éxternally_toothe¢_axle_géa; moﬁhtéd on the end of the
aXle.&nd disposed within the oval gear to mesh therewith, .
a. first flange provided on the axle inboard of the
axle gear to define an annular groove between thé
15 Ifiénge.and:the axle gear, an internal flange provided
on the track to run in the'groove, and a second
annular flange provided on the éxle oﬁtboard of the
axlé gear to ehgage the oﬁtboard side of the track;
the arrangement being sugh that, upon_rotation.of the
20 axle, the axle gear moves along the lower elongate
run portion until it reaches the arcuate portion at the *
end of such elongate run portion, whereupon the axle
gear éo-operates with the track to pivot the track
until the other_elongate. runfportion comes into

25 contact with the surfaée 6ver-which the vehicle is

-
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axl e and di sposed wrthin the oval gear to nmesh therewith, a first flange
prqvi ded on the axle inboard of the axle gear to define an annul ar groove
bet ween"the 15. flange-and the axle gear, an internal flange provi ded on
the track to run in tfhe groove, and a second annul ar flange provided on the
axFe outboard of the axle gear to engage The outboard side of the track;

t he="arrangenment bei ng such that, upon rotation of the 20 axl e, the axle
gear noves along the |ower elongate run portion until it reaches the
“arduate portion attaa@ded@dothugcheerBagathe r lovpbreidtgatmhei®Bupon the axle
gear co-operates with the track to pjvotf the track until the other elongate
run portion- cones RAd°8s 2lopft Hgﬁ'cbﬁ Fhet atle (793t SR dhShitdt «t he vehicl e
is 7 novi hg and thus becones the |ower elongate run portion, along which
the axle gear can then run.. 2. A self-propelled toy vehicle, 5

substantially as herei nbefore,d L i r r e 40 and as
illustrated in the acc%ﬁpanyi%gggggmpggggﬁ%Qilﬁ%g'%%i<¥f211111_11111111111

-5 substantially as hereinbefore described with

reference to and as illustrated in the accompanying

drawings.
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