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UNITED STATES PATENT OFFICE. 
EDWARD N. DARROW, OF CHICAGO, ILLINOIS. 

GYROCYCLE. 

991,48*’. Specification of Letters Patent. Patented May 9, 1911. 
Application filed January 31, 1910. Seríal‘No. 541,127. 

To all whom it may concern: 
Be it known t-hat I, EDWARD N. DARnow, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improvements in Gyrocycles; and 
I do declare the following to be a full, 
clear, and exact description of the inven 
tion, such as will enable others skilled in the 
art to which it appertains to make and use 
the same. 
This invention relates to improvements in 

gyrocycles. 
One object of the invention is to provide 

a machine of this character in which the 
equilibrium is maintained by means ot a 
gyroscope suitably mounted and operated on 
the machine. 
Another object is to provide an improved 

means for connecting the frame ot the ma 
chine with its supporting wheels whereby 
said frame is yieldingly supported and one 
or both of the wheels permitted to be freely 
turned for the purpose of steering the ma 
chine. l 

lVith the foregoing and other objects in 
view, the invention consists ot certain novel 
features of construction, combination and ar 
rangement ot parts as will be more fullv de~ 
scribed and particularly pointed out ,in the 
appended claims. 
In the accompanying drawings, Figure 1~ 

is a side view ot' a gyrocycle constructed in 
accordance with the invention; Fig. 2 is a 
top plan view; Fig. 3 is an end View ot the 
saine; Fig. 4L is an enlarged side view of one 
end of the machine showing more clearly the 
supporting mechanism and the manner in 
which the auxiliary supporting wheels are 
raised and held in an elevated position, one ot 
said wheels being removed to more clearly 
disclose the operating mechanism; Fig. 5 is 
an enlarged plan view of the parts shown in 
F ig. 4; Fig. 6 is a detail longitudinal section 
on the line (3_6 of Fig. 2 showing thc ar 
rangement of the auxiliary wheel operating 
devices on the inner side of the supporting 
frame; Fig. 7 is a vertical cross sectional 
View through the frame of the machine on 
a line with the center of one of the support 
ing Wheels, the plane of said section being 
indicated by the dotted line 7_7 of Fi ‘. 2; 
Fig. 8 is a similar View taken in front 0% theA 
gyroscope showing the manner in which the 
same is supported; Fig. 9 is a side View of a 
portion of the frame and machine showing 

a horizontal arrangement of the gyroscope; 
Fig. 10 is an enlarged sectional View of the 
horizontally disposed gyroscope shown in 
Fig. 9 on the dot-ted line 10-10 of said tig 
ure; Fig. 11 is a fragmentary perspective 
view showing the arrangement of the spring 
detent or restraining finger for yieldingly 
holding the gyroscope shown in Figs. 9 and 
10 from swinging around in its yoke and also 
showing the supporting roller and adjacent 
parts of this form of the gyroscope. 
In the embodiment of the invention I pro~ 

vide a main supporting frame 1 comprising 
longitudinally disposed parallel side bars 2, 
which are connected together at their oppo 
site ends by curved bars or yokes 3. The 
side bars 2 are further connected together 
intermediate of their ends by cross bars 4l. 
The frame 1 is supported at its opposite 

ends upon single supporting wheels 5, each 
orn which is revolubly mounted between the 
bars 2 upon an axle 6, see Fig. 7, to the op 
posite ends of which are secured in any suit 
able manner substantially semi- circular 
frame support-ing plates 7, said plates thus 
forming practically part oi' the axle. The 
wheels 5 are provided with suitable cushion 
tires as shown, The outer ends of the plates 
7 are connected together around the Wheels 
by an outer yoke 8, while the inner ends of 
said plates are connected together by an 
inner yoke 9. On the inner yokes 9 of the 
Wheels at the opposite ends of the machine 
are revolubly mounted grooved guiding 
rollers 10, which are engaged with segmental 
track plates 11 arranged across the frame 1 
adjacent- to the inner portions of the Wheels 
5 and are suitably connected at their op 
posite ends to the side bars 2 of the frame. 

Secured to the side bars 2 on opposite 
sides ofthe wheels 5 at the ends of the frame 
1 are hanger frames, each of which com 
prises inner upright posts 12 secured at their 
lower ends to the side bars of the frame 1 
and outer cylindrical upwardly projecting 
posts 13 which are also connected at their 
lower ends to the side bars 2, as shown. 
The posts 12 and 13 are connected together 
at their upper ends by horizontal longitudi 
nal bars lll, and the posts 13 at the outer 
ends of the frame project above said bars 
and are connected together by cross bars 15. 
Slidably mounted on the outer cylindrical 
posts 13 are flanged sleeves or rollers 16 With 
which are engaged the outer ends or edges 
of the semi~circular aXle plates 7. On the 
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longitudinal bars 14 midway between the 
posts 12 and 13 are formed laterally project 
ing lugs to which are secured the upper 
members oi’ elliptical or other suitable forms 
of supporting springs 17, the lower mem 
bers oi' which are secured to guide bars 18 
in 'which are formed right angular olf-sels 
or shoulders to which the lower sections oi’ 
the springs 17 are secured, as shown. The 
lower ends oi’ the guide bars 18 are slidably 
engaged with guide brackets 19 secured to 
the outer sides of the bars 2, while the up« 
per ends of the guide bars 1S are slidably 
engaged with suitable guide loops 20 ar~ 
ranged on the inner sides ot' the longitudinal 
bars 14 midway between the posts 12 and 13. 

Secured to the guide bars 1S below the 
longitudinal. bars 14 are inwardly project 
ing stub axles 21, on which are revolubly 
mounted bearing wheels 22 which are pref 
erably provided with cushion tires and 
which engage and travel on the semi-circu 
lar axle plates 7 adjacent to their outer 
edges. By thus connecting the ends of the 
mam support-mg frame 1 with the support 
ing wheels 5, the frame will be yieldingly 
supported on said wheels without interfering 
in any way wit-h the lateral turning or 
swinging of the wheels :tor the purpose of 
steering the machine. This yielding con 
nection between the frame and the support 
ing wheels absorbs the shocks and jars oc 
casioned by the machine passing over rough 
or uneven surfaces and prevents such shocks 
or jars from reaching the occupants of the 
machine. 

In order to guide or steer the machine in 
the desired direction, I provide a suitable 
steering mechanism which may be connected 
to one or both of the supporting wheels 5 
whereby they may be operated to guide the 
machine. The steering mechanism is herein 
shown as being connected to both front and 
rear wheels 5, whereby they may be turned 
in unison to steer the machine in the desired 
direction. The steering mechanism is here 
shown and preferably consists of a suitably 
mounted steering post 23 to the lower end 
of which is rigidly secured a toothed seg 
mental gear 24, which is connected at one 
end by a link 25 to an operating rod 26, 
which is connected at its opposite end by a 
link 27 to an operating lever 28 which is 
pivotally mounted midway between its ends 
on one of the cross bars of the frame 1 ad 
jacent to the inner portion of the rear sup 
porting Wheel, 5. The lever 28 is connected 
at its opposite ends by operating rods 29 to 
the lower sides of the semi-circular plates 7 
of the rear Wheel, whereby when said lever 
is turned in one direction or the other by the 
steering post 23 and segmental gear 24, said 
Wheel will be t-urned in a corresponding di 
rection to steer the machine. 
With the segmental gear 24 is engaged a 
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similar gear 30 which is pivotally mounted 
on the `l'rame and is connected at one end by 
a slim-t link 3l to one end of an operating 
level' 32, pivotally mounted on the adjacent 
track plate l1, as shown, The lever 32 is 
connected at its opposite ends by operating 
rods 33 te the axle plates 7 ol’ the front 
wheel olf the machine whereby said `wheel is 
turned in the desired direction. The steering` 
post 23 is provided on its upper end with a 
hand wheel 34 whereby the saine may be 
readily turned. By providing a steering 
mecl'mnism such as herein shown and de 
scribed, it will be readily seen that the sup 
porting wheel 5 at either end of the machine 
may be readily disconnected from the steer 
ing mechanism and the machine steered by 
the supporting wheel at the opposite end or' 
the frame. -\ 
In order to sujiiport the machine in an up 

right position or maintain the equilibriui'n 
thereof while traveling or standing still, I 
provide a suitably mounted and operated 
gyreseope r1`he gj-froscope 35 .may be ar 
ranged in the machine in a vertical position 
as shown in the tirst figures of the drawings, 
or in a horizontal position as shown in the 
last two figures of the drawings. The gyro 
scope is pivotally .mounted in a segmental 
supj'iorting yoke 3G, which yoke in the first 
figures ot the drawings is arranged in a 
horizontal position midway between the side 
bars 2 of the main frame and is connected 
midway between its ends to a guide bracket 
37, which is slidably mounted on a hori 
zental transversely disposed guide rod 38, 
the opposite ends ot'which are secured in 
suitable standards 39 secured to the side bars 
of the frame as shown. On the rod 3S be~ 
tween the ends of the bracket 37 and stand 
ards 39 are arranged coiled springs 40 which 
yieldingly hold the gyroscope in a central 
position between the side bars of the frame. 
The outer ends of the yoke 36 have connected 
therewith or to its trunnions the upper ends 
of a supplemental supporting yoke 41, on 
the lower portion of which is revolubly 
mounted a guiding and supporting roller 
50, which is adapted to travel in a hori 
zontally disposed track bar 51 arranged be 
tween the side bars 2 of the frame and se 
cured to said bars at its opposite ends as 

_ shown. By means of the roller 50 and track 
bar 51 and the guiding and supporting rod 
3S, the gyroscope through said yokcs 3G and 
41 is yieldingly held in position on the frame 
of the machine. . 
The gyroscope may be driven in any suit 

able manner,l the same being here shown and 
is preferably operated by a suitable electric 
motor 54, the armature magnets of which 
are ?ixedly mounted on the shaft of the gy~ 
roscope wheel, while the field of the motor is 
rigidly secured to the supporting frame of 
the wheel in any suitable manner, preferably 
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on the lower axis of the gyroscope whereby 
the weight of the motor acts a brake to 
the swinging forward or backward of the 
gyroscope, and a further resistance to such 
swinging action may be had by providing a 
stop arm 52 applied at one or both trunnions 
and having engaged therewith a spring re 
straining finger 53 secured to the guide 
bracket 37 or yoke 36, similarly as shown 
applied to the horizontally disposed gyro 
scope 76, shown in Figs. 9 and 10 of the draw» 
ings and hereinafter more fully described, 
thus maintaining the gyroseope in proper 
operative position in the frame of the ma 
chine. The electricity is conveyed to the 
motor by suitably connected current con 
ducting wires 55, which are connected to a 
storage battery, or other suitable source of 
supply (not shown). By means of a gyro 
scope mounted and operated as herein 
shown and described, the machine will be 
held in'an upright position of equilibrium 
when moving or standing still. 
In order to support the machine in an up 

right position when the gyroscope is not 
running, I preferably provide a pair of aux 
iliary supjgiorting wheels 56, which are here 
shown as being' revolubly mount-ed on short 
crank axles 56’ pivotally mounted in the bi 
furcated outer ends of supporting shafts 
5S. The inner ends of the shafts 58 are se 
cured to adjusting levers 59, the inner or 
forward ends of which are pivotally con 
nected to the outer sides of the side bars 2 of 
the frame as shown` The adjusting levers 
59 are provided with short- crank arms 6() 
which are connected by links 6l to hand le 
vers 62, pivotally mounted on the side bars 2 
of the frame and having suitable pawl and 
ratchet holding mechanism, whereby the le 
vers are secured to hold the adjusting levers 
59 and the wheels 56 carried thereby in the 
raised positions. On the ends of the adjust» 
ing levers 59 are Íixedly secured segmental, 
frame supporting, ratchet bars 63, which are 
held in sliding engagement with the side 
bars 2 of the frame l by suit-able guide 
blocks 64. The side bars of the frame 1 are 
adjustably secured to the ratchet bars 63 by 
means of spring projected pawls 65 which 
are held in sliding engagement with the side 
bars 2 by guide blocks 66 and which are piv 
otally connected at their lower ends to flat 
springs 67 secured to the lower edges of the 
side bars 2 as shown. The pawls 65 are pro 
vided on their upper ends with a beveled 
tooth which is swung into engagement with 
the teeth on the ratchet bars 63, whereby 
when said bars are swung downwardly the 
frame will be supported thereby, through 
the engagement of the teeth on the pawls 65, 
as clearly shown in Fig. ¿l of the drawings. 
In order to swing the adjusting levers 59 

and the supporting wheels 56 carried there 
by upwardly to an inoperative position by 

b 

means of the hand levers 62, I provide a 
suitable pawl releasing mechanism by means 
of which the pawls 65 may be disengaged 
from the ratchet bars 63, thus permitting 
said adjustii‘ig levers and wheels to be swung 
upwardly to an inoperative position. The 
releasing mechanism for the pawls 65 com 
prises hand levers 68 which are pivotally se 
cured to the inner sides of the bars 2 of the 
frame adjacent to the hand levers 62. To 
the lower ends of the levers 68 are connected 
pawl releasing rods 69 which are slidably 
mounted in suitable bearings secured to the 
lower edges of the bars 2 and which are 
provided on their free ends with pawl en 
gaging lugs 70, whereby when the levers 68 
are operated in the proper direction, the 
rods 69 and lugs thereon will be forced 
against the pawls 65, thus disengaging the 
same from the teeth of the ratchet bars 6B, 
thereby permitting the adjusting levers 59 
and the supporting wheels carried thereby 
to be swung upwardly by the hand levers 62, 
as hereinbefore described. 
The auxiliary supporting wheels 56 may 

be mounted on axles rigidly secured to the 
adjusting levers 59, or as herein shown, said 
wheels may be mounted on the pivotally 
supported crank axles 57, and said axles 
may be connected together by a connecting 
bar 71, which is attached by a suitable oper 
ating mechanism 72 with one of the seg 
mental gears operated by the steering post 
and drive wheel of the main steering mech 
anism. The auxiliary wheels 56 are mount 
ed for Ysteering and connected up with the 
main steering apparatus when the latter is 
arranged for steering only one of the main 
supporting wheels. ' 

The machine may be propelled by any suit« 
able power and in any suitable manner. The 
form of propelling mechanism herein shown 
comprises a series of electric motors 73 which 
are suitably secured to the underside of the 
semi-circular axle plates 7 on each side of 
the wheels 5 at the opposite ends of the 
frame as shown. On the shaft of the motors 
are fixedly mounted spur gear pinions 74, 
which are operatively engaged with annular 
racks or gear rings 75, which are secured 
to the hubs or opposite sides of the wheels 
5, whereby the motion or power of the mo 
tors will be imparted to the wheels 5 to 
drive the same in the proper direction, thus 
propelling the machine. By thus arrang 
ing the motors, all or part of them may be 
opera ted at the same time. The motors when 
attached to the axle plates and connected 
with wheels 5 as herein shown and described 
will not interfere with the steering move 
ment of the wheels in any manner, and while 
I have shown and described this form of 
driving mechanism, I do not wish to be un 
derstood as limiting the propulsion of the 
machine to this form and arrangement of 
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n'icehanism, as it will be readily understood 
that other .forms of propelling mechanism 
may be employed and operatively connected 
with the supporting wheels oit’ the machine. 

In Figs. l) and l() of the drawings is shown 
a modified arrangement ot the gyroscope 
wherein the same is supported in the ‘trame 
of the machine in a horizontal position. 
The gyroseope 7G shown in Figs. 9 and 10 
has its frame pivotally n'u'ainted in a ver 
tically disposed _yoke 77, secured to the guide 
bracket 78 which is slidably mounted on a 
guide member 79 between coiled springs 8O 
in the same manner as described in connec 
tion with the gyroseope 35 shown in the first 
figures of the drawings. To the lower end 
of the yoke 77 is secured a guiding and sup 
porting roller 82, which is adapted to travel 
in a grooved track bar S3 arranged across 
and secured to the opposite side bars 2 of the 
frame l below the gyroscope, as shown. By 
means of the roller S2, track bar 83 and guid 
ing or supporting member 79 acting through 
yoke 77 and guiding bracket 78, the gyro 
scope 76 is yieldingly held in position on 
the frame of the machine. To the lower 
trunnion by which the gyroscope is pivotally 
mounted in the lower end of the yoke is 
secured a longitudinally extending stop arm 
84 having a bifurcated outer end which is 
engaged with a spring detent or restraining 
finger 85, which is secured to the bracket 78 
or other part of yoke 77, and is adapted to 
`yieldingly hold or restrain the gyroscope 
from swinging around in its yoke, thus 
maintainingr the gyroscope in proper op 
erative position in the frame of the 
machine, in similar manner as gyroscope 
35 is held in proper operative posi 
tion by weight of motor thereon or 
spring arm and detent, as before mentioned. 
The gyroscope 76 is provided with an elec 
tric motor 86 which is arranged thereon and 
connected thereto in the saine manner as 
motor 54 is connected to gyroseope 35, and 
to said motor are secured suitable current 
conducting wires 87, whereby the electric 
current is supplied from storage batteries or 
other source of electric supply (not shown). 

It will thus be seen that the gyroscopes 
may be arranged in the frame of the ma 
chine in diñ‘erent positions, and while I vhave - 
herein shown and described the preferred 
manner of securing the gyroscope to the 
frame of the machine for operation, it is ob 
vious that the gyroseopes may be secured 
to the frame in other ways without de 
parting from the scope of the invention, and 
that if desired a plurality of gyroscopes 
may be arranged in the frame of the ma 
chine and suitably connected thereto for 
operation. 
From the foregoing description taken in 

connection with the accompanying drawings, 
the construction~ and operating of the inven 
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tion will be readily understood without re 
quiring a more extended explanation. 

Various changes in the form, proportion 
and. the minor details o'lî' construction may be 
resorted to without departing from the 
principle or sacrificing any of the advan 
tages oif this invention as defined in the 
appended claims. 

ÍI-[aving thus described my invention,what 
I claim is :- 

l. In a gyrocyclc a main iframe, a support 
ing wheel arranged at the front and at the 
rear end o‘t said frame, segmental axle 
plates secured to the axles of said wheels, 
means to yieldably and rotatably connect 
said plates with the main frame of the ma 
chine, bearing wheels connected with said 
:iframe and adapted to travel on and engage 
said axle plates and yieldably support said 
main frame on said supporting wheels, the 
latter being~ permitted to turn in said frame 
and steer the machine. 

In a gyrocyele a main frame, a sup 
porting wheel arranged at the front and at 
the rear end of the said frame, segmental 
axle plates secured to the axles of said 
wheels, means to yieldably and rotatably 
connect- said plates with the main frame of 
the machine, bearing wheels connected with 
said frame and adapted to travel on and en 
gage said axle plates and yieldably support 
said main frame on said supporting wheels` 
the latter being permitted to turn in said 
trame and steer the machine, a gyroscope ar 
ranged and operated in said main frame to 
maintain the equilibrium of the machine, a 
guide track arranged in the frame of the 
machine, a support and guide rail adapted 
to engage and travel in said guide track, a 
stop member secured to said gyroseope, a 
spring detent adapted to be engaged with 
said stop and means for driving the gyro; 
scope. 

In a gyrocyele, a main frame, a sup 
porting wheel arranged at the front and at 
the rear end of Asaid frame, segmental axle 
plates secured to the axles of said wheels, 
means to yieldingly and rotatably connect 
said plates with the main frame of the ma 
chine, hangcr f‘ames arranged on the oppo 
site ends of the main frame, bearing wheels 
having a sliding and yielding connection 
with said hanger frames and adapted to 
travel and engage on said axle plates where 
by said main frame is yi-eldingly supported 
on said supporting wheels and the latter per 
mitted to turn in said frame to steer the ma 
chine, and a gyroscope arranged and oper 
ated in said main frame whereby the equi 
librium of the machine is maintained. 

4. In a gyroeycle amain supporting frame, 
a supporting wheel arranged at the front 
and at the rear end of said frame, horizon 
tally arranged plates secured to the axles of 
said wheels, means to yieldably and. rota 
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tably connect said plates with the main 
'frame of the machine, bearing wheels con» 
nected with said frame and adapted to 
travel on and engage said plates to yieldably 
support the main frame on said supporting 
wheels, a steering mechanism, means to con 
nect said mechanism to said supporting 
whe-els for turning said wheels in the proper 
direction for steering the machine, a gyro 
scope mounted in the frame of the machine, 
means to operate said gyroscope and adjust 
able means for supporting said trame when 
the gyroscope is out of operation. 

5. In a gyrocycle, a main supporting frame, 
a supporting wheel arranged at the opposite 
ends of said frame, means to yieldingly con 
nect the ends ol' the frame with the axles ot‘ 
said wheels whereby the latter may be turned 
laterally for the purpose of steering the ma 
chine, a gyrosco-pe, means to operatively con 
nect said gyroscope with said supporting 
frame, said means comprising a yoke, means 
to pivotally connect the frame of the gyro 
scope with said yoke, a guide track arranged 
in the frame of the machine, a suitably 
mounted supporting and guiding roller 
adapted to engage and travel in said guide 
track, a stop arm secured to on-e of the trun 
nions of said gyroscope, a spring detent 
adapted to be engaged with said arm where 
by the gyroscope is yieldingly held against 
turning in said yoke, and means whereby 
said gyroscope is driven. 

6. In a gyrocycle, a main supp arting frame, 
a supporting wheel arranged at the opposite 
ends of said frame, means to yieldingly con 
neet the ends ofthe frame with the axles of 
said wheels whereby the latter may be 
turned laterally for the purpose of steering` 
the machine, a gyroscope, means to opera 
tively connect said gyroscope with said sup 
porting frame, said means comprising a 
yoke, means to pivotally connect the frame 
of the gyroscope with said yoke, a guide rod 
secured to the frame of the machine, a guide 
bracket secured to said yoke and having a 
sliding engagement with said guide rod, 
springs arranged on said rod and adapted to 
engage the opposite ends of said bracket, a 
guide track arranged in the frame ct the ma~ 
chine, a supplemental supporting and guid 
ing yoke, and a supporting and guiding 
roller mounted on' the lower part of said sup~ 
plemental yoke. 

7. In a gyrocycle, a main frame, a sup« 
portino“ wheel arranged in the opposite ends 
of said frame, means to yieldingly connect 
said ends of the frame to the axles of said 

E 

wheels, a gyroscope mounted and operated 
in the frame of the machine, a pair of auX 
iliary supporting wheels arranged one on 
either side ci’ the frame and adapted to hold 
the frame in an upright position when the 
gyroscope is not running, means to adjust» 
ably and yieldingly connect said auxiliary 
supporting wheels to the frame, said means 
comprising pivotally mounted adjusting le» 
vers, wheel supporting shafts secured to said 
levers, crank axles mounted on said shafts 
and adapted to receive said wheels, ratchet 
trame supporting bars arranged on the outer 
ends of said adjusting levers, spring pro~ 
jected pawls slidably mounted on said sup 
porting fram-e and adapted te be engaged 
with the teeth of said ratchet bars, whereby 
the auxiliary supporting wheels are held 
down in an operative position> to support 
said frame in a yielding manner, a releasing 
mechanism adapted to disengage or release 
said pawls from said ratchet bars, and hand 
levers connected with said adjusting levers 
whereby the latter may be swung upwardly 
when the‘lpawls are disengaged from said 
ratchet bars, thereby raising and holding 
said supporting wheels in an inoperative 
position. 

S. In a gyrocycle, a main frame, a sup 
porting wheel arranged at each end of said 
frame, axles arranged in said wheels, seg~ 
mental axle plates secured to the outer ends 
of said axles, inner and outer yokes to se 
cure the opposite ends of said plates to 
gether, segmental guide tracks secured to 
the main frame, guide rollers carried by the 
inner yokes of said axle plates and adapted 
to engage said guide tracks, hanger frames 
arranged on the opposite sides of said wheels 
at the ends of said main frame, guide rollers 
slidably mounted on said frames and adapt 
ed to receive the edges of said segmental axle 
plates, bearing wheels adapted to engage 
and travel on said plates, a spring connec 
tion between said wheels and said hanger 
frames, whereby said main frame is sup 
ported on said axle plates and supporting 
wheels, and a gyroscope operatively mounted 
and operated in the main frame whereby the 
equilibrium of the machine is maintained. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
nesses. 

EDIVARD N. DARROW. 

Witnesses: 
MYRoN H. NICHOLS, 
RAYMOND C. SMITH. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.” 
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