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To all whom it may concern: . .

Be it known that I, Franx Hornsy, a
stbject of the King of Great Britain, and.a
resident . of ‘Liverpool, England; have in-
vented certain new and useful Improve-
ments in Motors- for Structural Toys, of
which the following is a specification. ‘

The “invention relates to .small working
models made up from standard parts com-
prising perforated strips and plates con-
nected by bolts and nuts, the perforations
besides béing available for bolting the parts

- together acting also as bearingg for the re--
" ception of shafting to:¢arry pulleys or'gear

wheels. For such models a simple and effi-
ciént type of spring motor is frequently re-
quired for building into the model for the
purpose of driving the working parts there-

spring drive; a brake mechanism, and a re-
versing gear, and should ‘also be of such a

nature that it may be detachably connected

to the standard parts from which the model
is built up, and be capable of being easily
and ‘adjustably .coupled by means of its

. driven shaft to the rotating elements, or the

like, of the model.. ‘
According to the present invention, a sim-
ple-type of spring motor driving through. a
clockwork train is provided having the
above advantages, the gear train being

mourited within side plates perforated around

- their edges with holes pitched at equal dis-
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tances apart. -Such an arrangement enables
the side plates to be easily and detachably

- connected by means of bolts and nuts to the
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perforated strips or plates as used in the
construction of models -on the system’ re-
ferred to above. “In place of providing the
edges of the plates with a continuous series
of holes, slots may be formed in the ‘edges

“corresponding in width to the holes and of
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such length as to extend throughout one or

more pitch lengths of the holes. . These slots

provide For adjustability in the connection .
of the motor side plates to: the model, where
‘the usual ‘pitched holes would not be in cor-
_rect position. SRR
The:invention is illustrated in'the aceom-:

panying drawings, in which, . :

Figure 1. is an edge view of a motor con-.

structed In_accordancd with- this invention,
- Fig. 2. being a face view of the motor looked

_at from the left:side of Fig. 1. and having ‘ »
- b5 the left side plate, as seen in that figure, re. - ride up j:_’hpse on the. fixed. spring <baz'1‘el, 110
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fication of the motor, Fig. 8. being an edge
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moved for clearness. . Fig. 3. is a view anal-
ogous to Fig. 2. but looked at from the right
of Fig. 1., the right side plate as seen in that
figure being removed. ‘Figs, 4. and 5. are
end and face views respectively, of the brake
disk and. governor. ‘Fig. 6. 1s.a fragmen-
tary detail view of the brake control button,
Fig. 7. being a complete. view in section of
the brake gear. Figs. 8. to 12. show a modi-
65
view, Fig. 9. a face view with the left side
plate of I'ig. 8. removed, and Fig. 10. a face
view with the right side plate of Fig. 8. re-
moved. - Fig. 11, is an elevationyand” Fig.
12, an end detail of the brakeand governor

mechanism of this modification. .

In Fig. 3. certain of the gear wheels and
in" Fig. 10. the reversing lever are shown
dotted for the purpose of facilitating the
réading of the drawing. T
.- The spring 1 of the usual volute type is
connected to a fixed pin 2 and the spindle
3 of a primary spur wheel 4, which engages .
and drives a pinion 5 on the secondary .ar-— -
bor 6. On the arbor 6 is'a gear wheel 7
driving a gear train 8 on the last spindle 9
of which is a brake disk 10. This spindle
9 also carries a governor 11 of any suitable

-and usual type. The brake disk 10 is adapt-
ed to be frictionally engaged by a spring

‘85
controlled pin 16, and the stopping or start- -
ing of the motor thus readily effected. The
pin: barrel 12, Figs. 6. and 7., containing a

~spring 13, is fixed in one of the side plates

14 and is provided with cam faces 15" The
pin 16 is normally pressed into engagement
with the disk 10 by the spring, and:the
outer end ‘of the pin is fitted with a milled
turn-button 17. within which the pin may
be gripped by the set'screw 18, whereby its
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turn-button 17 is provided with cam faces

19 similar to, and adapted. to engage, those 100
-on’ the spring barrel, the cam faces on the
-spring casing and on the turn button form-
... ing alternate raised steps and recesses which
fit together when in the position shown in,
Fig. 6., and allow:the foot of the pin 16 to 105,

be pressed by the spring into engagement

with, the brake disk 10. If the button be.-
turned in either direction from the position .
shown in Fig. 6., the cam faces on the button .
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-axial projection from the turn-button may .
- be adjusted. and the compression of the pin
“foot-against the disk 10.regulated. The
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causing the button to be moved back axially,
and the pin to be retracted against the com-
pression of the spring, thus relieving the
frictional pressure of the. pin on the brake
disk. By rotating the button wuntil the
obligue cam faces completeh pass each other,
and the flat tops of the raised steps engage
together, the .compression in the spring

' holds the button locked: permanently in such

1o
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. npnn the permanent (hl\lnﬂ" spindle 22 in .
the side plates 14, 21, at some little distance

20

25

80

86

40

45

80

113

off position. while only a slight rotary move-
ment of the button is required, when the
brake is to be released temporarily. Re-
versed votation . of the Itton  resets the
brake. The gearwheel 7 permanently
meshes with another gearwheel or pinion
20, independent of the gear train, Mounted

from the teeth of the gearwheels 7 and 20
is_another pinion 23. “The spindle 22 of
this pinion forms, or coincides axially with,

“the pivot of a reversing lever 24, and piv-

otully carried on this lever so as to lie in,
the curved angle formed hy the adjacent
teeth of the gearwheels 7 and 20 is a_fourth
pinion 25, The position of the wheels 7,
90, and 23, being fixed, and the pinion 25
being pivoted on the lever 24, movement of
the lever to one or other side will cause en-
gagement of the pinion 25 with either of
the gearwheels 7 or 20 and as the pinions
25 and 23 are mounted on the lever go as
to be always in mesh, the direction of rota-

tion of the pinion 23 will be reversed 'ac-.

cording as to whether the pinion 25 is in
engagement with .the gearwheels 7 or 20.
Tn this way the dir ectmn of rotation of the

" driving spindle 22 may be altered by operat-

ing the lever 24. On the. driving spindle

992 is fixed a dog clutch element 26, the teeth |

a7 of which are adaptéd to enmge with
clutch teeth 28 on a grooved driving pulley

29 which 1s slidable mnally on the driving™

spindle 22 to engage or disengage the clutch.
Another ﬂe'uwheel 30 may -be fixed on the
spindle 22 adapted to engage a large gear-
Wheel 31 pivotally carried on o second lever
2, the lever 32 oscillating about the spindle

2 in such manner that the gearwheels 30
and 31 are always in mesh. Perforations
may be formed in both side plates 14 and
21 on either side of the travel of the large
gearwheel 31, and auxiliary driving spin-
dles 33, 34, mmy be detachably fitted in these
pertomtlons to which spindles are secured

gear pinions 85, 36, with either one of which-

 the large rreuwheel 31 is adapted-to be en-
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gaged by operating the lever 32. In_this

‘way by moving the lever 32 to one side or
‘the other the «eqrwheel 31 may be caused

to drive either of the spindles 33, 34, and
the rotary direction of each spindle vaned

-according to the posﬂ;wn of the reversing

lever 24.
A locking mechanism may be promded on

apart whereby the motor mﬂw:wlwg;@mgl
.to the standard perforated parts in'@
ttion with which the apparatus is adapted to ~

1,106,298

the second -lever, this locking mechanism
consisting of a pin ‘head or-the like projec-
tion on the lever riding past two or-more ..
perforations in the side plate, the lever be- -
ing so resiliently mounted with: reference to
the perforations that the projection on the
lever will engage the perforations and spring
therein. The side plates 14 and 21 are per- ~

~forated along all four edges at 37, the per-

foratiéns being~pitched at equal dlstances 75

be used, and at saitable positions in-the edge
of the side plates slots 38 may be formed
extending throughout one .or more pitch
lengths of the pelfomtmns 37, such slots
ploudmg for adjustability in connecting
the motor plates to the other parts of the
model, where correctly pitched holes would

B0
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- not, come exactly in position. The holes for

the spindles 33, 84, are also made at dis+
tances from the outer perforations 37 corre-
sponding to even multiples of the pitch -
lengths of the perforatwns 37, the extended
spmdles 34, 35, being utilized for driving
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the moving p'u'ts of the models. -

In Fig. 2. theré are shown elements A-A ‘
and B——-B 1llnstr'1tm,q one way in which ele-
ments havmﬂ perforations spaceql to a stand- 95
ardization can be connected with one of the
plates of the motor by means of the simi-
larly spaced perforations therem ‘ G

In the modification shown in Figs. 8. to
12. the spring 1* drives the spindle 3a of the 10¢
primary spur wheel 4% which drives a pin-
ion 5* on the second‘u‘y arbor 6* as before, .
the gearwheel 7@ driving a gear train 8% on -
the last spindle 9* of which is the brake disk
10*, and a governor 11° . The brake disk 105
100 is adapted to be frictionally engaged by
a cam lip 16® on a lever 16° pivoted at 16°
and pressed outwardly by a sprm« 169, As
thé lever.162.is. thrown over, the lip 16® en-
gages the disk 10 ‘compressing the spring 110
167 , and the gear train ma’ be started
or stopped. The "earwheel s pernitnently.
meshes with a pinion 20* independent of the
gear train, another pinion 23* being mount-
ed some distance from the gear wheels 72,20, 115
upon 2. driving spindle 99% which forms the -
pivot of the reversing lever 24 A pinon
25° carried on the lever 24* and permanently
in mesh with the pinion 23 is adapted to be
meshed with either of the gears 7, 20°, and 120
the direction of rotation of the spmdle
22* varied. The spindle 22* is extended, as
shown in Fig. 8., and by fitting gear wheels -
thereon may be utilized for driving the mod-
els in which the motors are Luilt. up. The 12¢
edges of the side plates of the motor are per-
forated with a series of equally pitched holes
87%, as previously describe.

T claim +—

1. In a building model, toy or the like em- 130



‘ (Zlon of a plate having perforations adapted
5

ploylng dlﬁ'ermg elements havmc smnlar
- regularly spaced perforations, the cembma-

by their spacing to reglster in any of a

.yariety of ways with the perforations-of’
$aid elements, a second plate connected with-

. the first to form » unitary structure, and a

, motor mechanism mounted- between sald
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plates, e (
2. In a building model, toy or the like em-

- ploying differing’. elements having similar
1egularly spaced perforations, the combma-,

tion of a unitary structure comprising a

“Pair_of plates having perforations adapted-

by their spacing to register. in any of a va-
riety of ways with the perforations of said

elements and a motor mecl‘\amsm carried by .

-said plates.

2. In a building model toy or the like.em-
‘ploymmg: differing elements having similar
regularly spaced perforations, the combma-

- tion of a. unitary structure comprising a

25

pan' of plates having perforations adapted

by their spacmv to register in any of, a
variety. of ways with the perforations of
said elements” and a motot mechanism
mounted between said plates.

4. In a building model; toy or the like em- :

A ploying perforated elements, the combina-
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tion of a pair of plates having perforations

-adapted to register with those of said ele-

ments, a.driving shaft projecting through
one of said plates, a motor mounted between

said plates, a train of gearing between said

motor and shaft, means. for reversing the

direction of ‘rotation of said. shaft, and a -

~ brake associated with said gearing..

5. In a building model, toy or the like’ em- .
- ploying perfora,ted elements, the combina- |
one of said plates, a motor mounted between

tion of a pair of plates having perforations

adapted to register with those of said ele-

ments, a driving shaft projecting through
one of said plates, a spr 1ng  motor mounted
between said plates, a train of gearing be-
tween said motor and shaft, means for re-
versing -the direction of rotation of said

_-shaft, and a friction brake assocmted with

50
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said gearing.

6. In a building model; toy or the like em-
ploymg perforated elements, the combina-
tion of a pair of’plates having perforations
adapted to register with those of said ele-
ments, a_driving shaft projecting through
one,of said plates, a motor mounted between
said. plates, a train of gearing between said
motor and shaft, a reversing lever mounted
on said shaft and carrying part of said train
of gearing, and a brake assoclated with said

. gearing.~

60

7. Tn a building model, toy or the like em-

. ploymg perforated. elements, the combina-

65

tion of a pair of plates having perforations
“adapted to register with those of said -ele-
ments, a drlvlng shaft projecting through
one of sald plates, a motor mounted between

1,196,238 "
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said plates, a train of gearing between said

disk geared to said motor, and means co-

ﬂopemtzng therewith to stop the rotation of

said disk.

-motor and shaft, means for reversing the -
direction of rotation of said shaft, a brake -

8. In a building model, toy or the like em—'b '

ploying
tion of a pair of plates having perfomtlons
adapted to register ‘with those of said ele-
ments, a clrnnnrr shaft projecting through

one of said plates, a motor mounted hetween

said phtes, a, train. of ﬂearm(r between said

motor and: shaft, means for reversing the’

direction of rotation of said shaft, two aux-

“iliary shafts, means whereby motmn iy im-

pe1fomted elements, the combina-

£

parted to either ‘of gaid -anxiliary shafts -

through said driving shaft, and a brake as-

socmtecl with said gearing.

9. In.a building model toy or the like em- &:

ploying perforated elements, ‘the combina-

tion of a pair of plates having perforatmns_

adapted’ to register with those of said ele-
ments, a driving shaft. projecting through
one of said plates, a motor mounted between
said plates, a train of gearing between said

.. motor-and shaft, means S for reversing the di-
rection of rotation of said shaft, an anx-
1111ry shaft, a lever plvoted on said driving . g,

shaft, a gear mounted thereon, a. pinion
mounted on said driving shaft and meshing
with said gear,-and. a pinjon mounted -on

said auxiliary shaft with which sald gear is

adapted to mesh.
10. In a building . model toy or the like
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employing perforated elements, the combi---

nation of a pair of plates having perfora-

tions adapted to register with those of said
elements, a driving shaft projecting through

said plates, a train of gearing between said

motor "and shaft, means for reversing the-

direction of rotation of said shaft, an aux-

iliary slnft a lever pivoted on said driving

shaft, gear mounted thereon, a pinion

mounted on said driving shaft and meshing
- with said

ear, a pinion mounted on said
auxiliary shaft with which said gear ‘is

‘adapted to mesh, and a br_ake associated *

with' said .train of gearing. .
11. In a building model, toy or the 11ke
employing differing dements having simi-

lar umformly f;pfxced perforations, the com-

bination of a unitary structure comprising
a plate having perforations adapted by their
spacing to register in any of a variety of
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ways with the perforations of said elements, '

a motor mechanism carried by said plate,
and a shaft driven by the motor mechanism
and projecting thr ouOh the plate, the perfo-

ration for the receptlon of the shaft _being

spaced from the other perforations in the
said plate at distances which are multiples
of the distances between the said other per-
forations. : _

125
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12, In a building medel, toy or the like
employing differing elements having similar
uniformly spaced perforations, the com-
bination of a unitary structure comprising

a pair of plates having perforations adapt--

ed by their spacing to. register in any of
a variety of ways with the perforations of
said- elements, a motor mechanism ecarried
by said plates, and a shaft driven by the

-motor mechanism and projecting through

the plates, the perforations for the recep-
tion of ‘the shaft being spiced from the
other perforations in the said plate at dis-

.~ tances which are multiples of the distances

iz
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between the said other perforations.
13. In a building model, toy or the like
employing perforated elements, the combi-

nation of a pair of plates having perfora--

tions adapted to register with those of Siid
elements, a motor mounted between said
plates, a shaft driven by said motor and
projecting” through one of said plates, a
counter /shaft projecting through perfora-
tions in said plates, and gearing connections
between sdid shaft and counter shaft, the
perforations for the reception of said coun-
ter shaft being uniformly spaced with re-
spect to the other perforations in said plates
and elements.

14, In a building model, toy or the like
employing perforated - elements, the combi-
nation of a pair of plates having perfora-
tions adapted to register with those of said
elements, a motor mounted between said

1,196,238

plates, a shaft driven by said motor and pro-
jecting through .ene of said plates, a plu-
rality of cougtsr shafts projecting through
perforations’in said plates, and gearing fo
conpect-8aid shaft and counter shafts, the
perforations for the reception of said coun-
ter shafts being uniformly spaced with re-
spect to the other perforations in said plates
and elements. ‘
15. The combination in a working model,
toy or the like, of differing elements having
tharein perforations spaced to a standardiza-
tion common to said elements, and a motor
having in its structure perforations also

spaced to the aforesaid standardization and

adapted thergby to register with perfora-
tions in the tlements in securing the motor
thereto. . : ‘

16. The combination in a4 working model,
toy or the like, of differing elements having
therein perforations spaced to a standardiza-
tion common to said elements, and a motor
including in its structure a: plate having
therein a succession of perforations also
spaced to the aforesaid standardization and
adapted thereby to register with perfora-
tions in the elements in securing the motor
thereto. ‘ :

In testimony whereof I affix my signa-

Lure, : .

‘ o . FRANK HORNBY.
Witnesses: ‘ o

A. J. Davresgy

H. Warsow.
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