F. HORNBY.

CURVED RACK,
APPLICATION FILED AUG. 31, 1921,

1,412,116. Patented Apr. 11, 1922,

2 SHEETS—SHEET 1.

T'E:.H.E»-

74

>

Tl
i |' 7 ,,“
ql “l'
Nalie
~~__] Ll'——”,/‘. . )

a7

' INVENTOR
Frark forrely

. %l%,vgyqu-w.

ATTORNEYZ




F. HORNBY..
CURVED RACK. ]
APP.I.ICATION FILED AUG, 31, 1921, o ’ ‘ .
1,412,116. | - Patented Apr. 11, 1922,

2 SHEETS—SHEET 2,

o
éx.\O
__:@__,___

NG

o 0

1ol
b >~ g

=

0_'

o=

&

e
Q]
=
©
11
!
©
E
e
®

‘INVENTOR B
Frank Honby
S, Qo Massios St

ATTORNEYS




UNHTEQ STA’E’FS

PAFFN? @FFECE

' FRANK HORNBY OF LIVERI’OOL EI\TGLAND ASSICNOR TO MECCANO LIMITED OF
. LIVE.RPOOL ENGLAND A BRITISH CORPORATION

CURVED RACK

1,412,116,

Apphcatwn ﬁled August 31, 1921

To all 'w7wm zt may ¢oncern.: SRS
: Be it known that I, Frank HORNBY a sub-

' ]ect of the King of Great. Britain, res1dmg

10

15

:relates to, such -a’ part. -
20

-at:Liverpool; Dngland have: inventéd a new A
and-useful* Improvement in Curved - Racks,

of ‘which the followingis a specification.

curved rack element for use.in the building

of constructional  toys .made’ up..of inter-

changeable parts, the various parts after be-
ing utilized for buﬂdmg up a toy or model be-
ing capable of being taken apart and built
up- into ' other models.’

eral functions so as to reduce the total num-
ber of :parts: requlred inzan outfit. for build-
ing many models. “The. present 1nvent10n

According to-this. 1nvent10n the element

_ consists of a curved rack or toothed segment
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‘of a-circle such that while it may be: secured
-at the end of a.uniformly perforated metal

strip or.bar and engaged by a pinion or
worm to give a to and fro- angular move-

‘ment, 4 series of:such parts.may also be as-

serbled- together-on a disc or-plate to -form
a complete gear wheel. ~ One form of the in-

_ventlon 18 1llustmted m the accompanvmcr

dra\vmcs, in _which’; .
‘Fig. 1 shows an elevmtlon of thc culved
rack or toothed: segment ; v :
“Fig! 2is an end view. of the Iack, IR
1‘10“ 3 is‘an elevation showing a‘series of
the toothed secments assembled towethel to

-form a complete gear wheel ;

Fig. 4is an end VleW of. such a compiete

: gear Wheel

-Fig. 5 is an elevatlon of a cur Ved rach em-
)loved to rock. a- cantilever;
T'ig. 6 shows a curved rack employed to

: .'ploduce intermittent rotaly motion of ons

45

“shaft {from- contlnuous rotarv motmn of & n

other: shaft;

‘Fig. 7 is an elevatlon of Q& cury ed raeh
employed to translate rotary motion: mto
loncltudlnal motion or vice versa; and "

Flg 8 -shows "a curved rack" coopemtmor

YWLJh a worm to oscillate a perforated strip.

“The curved irack :consists of a. flat sheet-
metal plate having a segmental ‘portion: 1

-and a:. centrally extendmg radial arm- 2.

~ ‘The:periphery of the segment 1is circular

99

and provided-with a uniform series of teeth
3, - In the sheet-metal-plate there are: pro-

) Speclﬁcatlon of" L\,tters l’atent

In such construc- -
tional® toys it is desirable ‘that each part-
should be 1nterchangeable and. fulfill ‘sev-

‘of standard ‘spaces.

radius being: three: times :such pltch ,
"no matter what cooperatuw part from- the ‘
-constructional outfit is secur: red: to the curved ~
rack there will always occur a perforation .
95
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v1ded two ‘or more’ peltorfltlons 4 Such‘ -
pérforations.are spaced apart in -accordance.

of the other elements in an outfit-for use: in

the" building - 61 *constructional * toys, -and

wiost desirably ‘are ‘cut-on a Tadius-of the .
~This invention 'relates- to. an improved-

_with' the standard pitch of the: perforations -

60

toothed periphery 3, the outermost perfora-' o

sald perforatlons .
‘Asa result of the pos1t10n1ng of the per-

' foratlons 43 the: manner described, a shaft

7, on-which strip:5-i§ mounted;: Wlll be at

the center of the toothed perlphery 8’50 that .

durlng oscillation of strip- 5, as:by recip-

“tion being spaced. from’ the periphery a dis- "
~tance equal to_the standard-pitch aforesaid.
‘The curved rack may be attached (Fig. 7). to
“a strip 5 having standard pitch perforatlons .
._Wthh thus remster Wlth the ‘perforations 4 + -
in’ the curved rack the strip.and rack being. -

held together as by bolts 6 threaded through R

ey ho
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rocation: of a ‘second strip-8 secured b its -
upper ‘end, it will maintain the teeth 8" s
constant cooperatlon ‘with -the “teeth ‘of “a -

‘pinion-9 ‘mounted on "a"suitably positioned -
‘shaft 10.” Morteover,

‘the “distance ‘between

80

shafts 7 and 10 wﬂl be-an 1ntecm1 number, -

The radius of .the toothed peuphef ‘? '3‘0f

-the: curved :rack - thay" equal ahy: ‘integral
number t1mes the standard pltch of the per- .-
90

forations, in the rack shown in-Fig.'1 the

at the center of the toothed periphery,-and

‘the pitch may-be defined as‘an aliqiiot pfut

of the radius of such’ peuphery IR

While the “ Tack segmeut may’ exfend,_ .
~‘through .any arc of a- c1rcle.,1t most desir- -
--ably cxtends through analiquot part. of a

circle, such as: 160°, 90°: (as shown) or-120°.

,Thus .

~In-the case:shown in -~
Fig. 7 where the pinion has a radiug equal -
o “the' standard: pitch: of perfomtlons the
- distance -between shafts 7 and 10 1s ﬁve

85 -
__tlmes such standasd: piteh,: - :

100 -

When the rack-is of such an extént a num: -

-ber of racks may convemently be mounted,

as”shown’in Fig. 3, upon a disk 11 havmg e

radlally disposed sLandard -piteh perfora—‘
“The racks are secured:to-disk 11’ “by:
‘the. usual bolts - 6 ~and  nuts™:12 - passing

tions.

106"

throu(rh perforations-4 and.the perforatlons o

in the late with which they register.
a comp ate- gear ~wheel:- may be- speedﬂy con-

“Thus .
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structed, there being prov 1ded a hub 13 con-

sisting of a tubular boss suitably secured
to remstez with the ceritral perforation of
disk 11.

In Fig. 5 there is shown a rack 1 secured.
to a crank 14 rigidly mounted on a shaft
7 carried by suitable bearings (not shown),
A cqntlle‘.eL comprising three perforated
strips 15 is likewise rigidly mounted on
shatt 7. A pinion 9 may be 1101dlv mounted
on a shaft 10 to cooperate with the teeth
3 of segment 1 so that rotation of shaft 10
will move- the rack to rock the cantilever
in- the. direction .indicated Ly the arrows,
illustrating the principle of a lift bud(re
As described .in connection with Iig. 7, the
dimensions- of the various paltb.dm such
that shafts 7 and 10 may be meunted in per-
forations of the usual rectangular perfor-
ated plates. (not shown), the distance be-
tween said shafts equahng five times the
standard -piteh..

Fig. 6 illustrates. the translation of uni-
form circular- motion of a-shaft 7'inte inter-
mittent circular motion of a shaft-10. A
crank 14 is rigidly secured on shaft 7 and
carries at its-outer. end:a-segment 1. The
teeth 3 will engage: the teeth of pinion 9
mounted for rotation with-a shaft 10 dur-
ing. one-fourth of - each rev olution-of shaft
7, thereby causing: shaft 10 to- rotate as
mdlcated by the arrows. In this case also,
shafts 7 and 10 may be mounted at a dis-
tance of five perforations: in ‘any of the
standard  pieces supphed W1th t0y bullchncr
outfits.

Fig. 8 illustrates the cooperation betw cen
a curved rack segment and a worm. The
rack-1 is:secured to a perforated strip 5 ro-
tatably - mounted on a suitably supported
shaft 7. A worm:16, mounted on a trans-
verse shaft 17, coopemtes with teeth- 3" to
move the rack and oscillate the strlp in-te-
sponse to rotation of:shaft 17.

While one - embodiment of* the invention
and a number -of.its applications have been
described in - detail, it-is to be understood
that the invention is not limited to-such de-
scription but may be varied within the scope

‘of the appended claims without in any case

departing from its spirit. For example, the
segment 1 may have additional perforations
posmoned other than radially. to cooperate
with perforations ‘on standard pavts-other
than those shown, in which.case the radius
of- the toothed periphery 3 may be deter-

“mined regardless of the piteh of the stand-

ard perforations. Moreover, the -arc de-
scribed by the rack segment may. be any
fraction of:a circle and a numtber ‘of ‘seg-
mients; differing.in extent, may be’ assembled
to: form a complete -gear wheel rather than
a umber of ideritical” segments, as déscribed.
Apgain, the segments niay be assembled on a

-pair - ‘of: crossed strips: rather than upon a

1,412,116

disk, or upon some other number of strips
or some other standard part of a toy build-
ing outfit:  Obviously, the teeth 3 need not
be of the simple variety shown, but may be
any variety of contrate, spur or bevelled
teeth.

\Vhat I claim is:

1. A curved rack for use in the construc-
tion of working medels, toys, or the like,
comprising a sheet-metal blank having 3
circular arcuate toothed -periphery extend-
ing through a fraction of a circle, a cen-
tlally-extendmg radial arm- mldway of and

terminating short of the center of the pe-.

riphery; and a plurality:of radially disposed
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perforations. in: the radial arm whereby-the

rack may be rigidly secured to-a 1adlally-
eﬁctendmn‘ strip.

2. A curved rack for usé in the construc—
tion- of .working models, toys or the like,
COMPrising a: sheet-metal plate having a cir-
cular arcuate toothed periphery and a cen-
trally extending radial arm, said plate hav-
ing per foratlons to.register with standard
perforations in:othér-elementsof a toy con—
structlon outfit:

3. A curved rack. f01 use in the construcs

tion .of working models, toys:or the like,
comprising a sheet-metal platé having a eir-
cular. arcuate toothed. périphery, a ” radial
arm extending toward the center of said pe-
riphery, and a:plurality ‘of radially disposed
perforations, the centers of said perfora-
tions being distant from each other-an ali-
quot part of the radius. of said periphery
and -distant from the periphery-an integral
number of said distances from each: other.

4. A gear-wheel for use in the construc-

tion of working models, toys or the like,-

comprising ‘a plurality- of flat’ sheet-metal
die-cut blanks having arcuate:toothed pe-
ripheries of equal radii; and means compris-
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ing a die‘cut flat sheet-metal dise for main- -

taining-said plates in predetermined relative
position forming:a -complete. circle.
5. In a gear-wheel for-use:in the construc-

tion of working models, toys or the like, the

combination of a plurality of flat die-cut
sheet-metal segments of.a circle; each seg-
ment having radial ed: ces; & standard toothed

periphery. and radial pelfomtlons placed
according to a predetermined standard, of

a flat die-cut sheet-metal blank . prowded
with standard perforations registering with
the perforations in-said segments, and means

for securing said segments to sald blank to

form a gear-wheel.

6. A curved rack for use in the ‘construc-
tion of working- models; toys -or the hke,
comprising:a sheet-metal plate having a‘cir-
cular arcuate toothed periphery and a - cen-
trally extending radial arm, said :plate hav-
ing perroratlons to -register with standard

perforations in other: elements: of a toy con-

struction outfit, and said toothed periphery
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10 perforations, the centers of sai

'1,412,116

extendmo through an ahquot part. of a cir-
cle Whereby a number of identical racks may
be assembled to form a gear-wheel. . ,
7. A curved rack for use in the construc-
tion of working models, toys or the like,
comprising a sheet-metal plate having a cir-
cular. arcuate toothed -periphery, a-radial
arm extending toward the center of said pe-
riphery, and a plurality of radiall gr disposed
perfora-

tions belng dlstant from each other an ah-

‘a8

quot part of the radius of said ‘periphery -

- and distant from the periphery-an integral

number of said distances from ‘each other, -

and * said - toothed - periphery . extendmg
through an aliquot part of a circle whereby

a number of identical racks may be assem- .

bled to form a crear-wheel

I‘RANK HORNBY
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