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‘ CONSTRUCTIONAL TOY o

LT Apphcatmn ﬁled. May. 2, 1928 Serxal No 274 445 and in Great Butam Novemher 25 1927

Thls 1nvent10n relates to a novel and im-
proved arrangement and construction of roll-

ing beamng umts and parts specially. appli-

cable for use in‘the building up of construc-
& tional models or' toys.:' The invention is di-
rected to a construction' of rolling hearing
and race nnit ‘such that :the parts thereof
may be made up from stamped sheet metal
and adapted to, be built into models made
“10 from. interchangeable parts such- as. perfo-

rated -strips ang plates connected by bolts
"To this end I have. devised a roll-
§tho outer speclal-

¢ parts or race-

and ruts.”
ing beamng unit lncludl
ly formed " sheet metal

15 ways, one or both of which are provided with

gear teéth on'the peripheral edge, and a-co-
operatmcr nltermedxate cage element -carry-

_of sheet metal of & novel construetion.”

20 - “As’applied to rolling bearings of the ball

‘tjpe ‘the races are made of: stamped sheet
metal dises havmg anmular channels 6f curved
or- V-geetion, "~ Two stich: ehannel ‘dises are
provided for each bearing engaging oppo-
25 ‘sjte sides of the baHs
of two sheet meﬁal ringsin which'are stamped
% number of flanged holes forming conical
dishings:- ’FWO such rings reversed are placed
together totetain the balls in the ring cages,
30 ‘the comcal flanges forming housings for the
baHs " The: ball Tings. are’ secured together

m afy" ‘sditable ‘manner as for: example by

rivéting ‘or otherwise. - For a heavier type
of roIhng umt rollers-instead of balls may

<35 be used and in this case the dise races are

stamped” with “a- peripheral edging raised
‘above the: plane oi the: diseto form an‘an-
mular shoulder.” The roller cage consists of
an-angled section “ring :on the perlphera}

40 flange “of which: rollers ‘are mounted upon

studs” secured by nuts'or riveting to the an-
‘gle ring.: The rollers are preferab_‘ty flanged,

the treacd of the roller running on the raised -

peripheral edge of the race. discs and the
In both the
Pall and roller type “of ‘bearing ' the ‘discs
may be formed with slots and circular holes
-0 enable the elements to be connected up in-
‘terchangeably to other: parts of a toy model.

250 - One or both of the race dlscs may be toothed

“which-is also formed-
" across section. - Fig, 10isa plan of the roller .
cage and Fi ig. 11 is a’cross section. Fig. 12"

The baH cageé 1s made-

to enable 1t to be drlven by a sprocket chaln
or pinion. :

“For a better understandmg of my inven-

tion reference may be had ‘to- the accom-

pany drawings wherein Figs. 1to T show
my:invention “embodied in a unit. of the ball

type and Figs. 8 to 12 a roller béaring unit.
Fig. Tis a plan and Fi
of a geared race dise, "

and Fig. 4 a: cross sectlon of the opposite
ﬂanoed race disc. Fig b is a plan and Fig

6 a cross section ‘of the ball cage, and Figs:

5a¢ and 6a are illustrations of a modified
form. Fig. 7 is an end view of -a complete
ball bearmo unit the left hand side of the

side in-elevation. Fig. 8iga plan of-a geared

4199
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. g cross. sectmn o
10 -3 being a plan

L

-~

race-dige for a’ roIler bearmg, Fig. 9 belng :

is an end view of the complete roller bear-
1n¢ R

In carrying out the invention as apphed
to the construction of ball bearings, Figs. 1
to T inclusive, the two-ball races are made of
stamped sheet metal discs 1,2, each having an

annular ‘channel 3°which ma,y be of curved

seetion as shown or of V-section. - These an-
nular channels may be formed in the discs
or rings by the operation of press tools, As
shown in Fig. T two such dises or rings are
prov1ded for each bearing, the channels 8 en-

R4

g

gaging opposite sides of the balls 4 of the ball -

‘race, the diameter of the balls 4 and the form

of the plates 1,2 being such that the latter do
not contact when assembled to form a beamng
The ball cage or frame, Figs: b and 6, is made

85

1up of two similar sheet metal rings 5 in which .
are ‘stamped a number of holes correspond-

ing to the number of balls 4 to be housed,

90

the holes being formed with short ﬂanges 6

preferably 1nc11ned to the plane of the ring,

the flanges thus forming shallow ¢onical dish- -

ings (see Flg 6) stamped out from ‘the metal
of the rings. -

ical flanges 6 around the apertures forming a
housing “which- securely holds the ball in"po-
smon the latter pro;;eetmg well above each

Two such rings reversed are °
placed together to enclose the balls-and re- -
tain‘them in position in the ring cage, the con-

100'

85
figure bemg in section and the right hand -



| sedO“e of the flanges 6 of the r1ng cage.

10

- seribed is.then inserted between the two an-.
nularly ‘channelled discs or rings to form-a *

~ complete ball bearing.
is of considerable’ advantage in the bu1l\lmo"

15

2

The
rings may be secured together by riveting,
eyeleting, or as shown by forming nibs or

projections 7 on-one ring which are bent over-

the adjoining -edge of “the other- ring. In
Figs. be and 6a 1 have shown the outer pe-
r1phera1 edge 7’ of one disc .ring turned
around the - edve of the other, and also the
inner. per1pheml edge 6’ of the same ring

“element turned about and eng caging the cor-’

responding inner:edge of the other, thereby
forming a firm and rigid connection between
them. A ball ring cage constructed asde-

:Such a ball ‘bearing

“up of .constructional models from 1nter-

20

25

changeable parts as for instance to form the
footstep of a jib crane.

The race discs or rings may be formed oti
their periphery with a toothed. edge 8, Tig. 1,
to enable the one element of the ball bearmﬂ
to -be driven upon the other element; and
preferably one of the discs is toothed i in this
way at its.edge while the other is formed with
an upstandmov flange 9, Fig. 4, which when

" “the bearing is’ assembled more or less encloses

;30

35

40

45

60

the balls, Fig. 7. The race discs of the ball
bearing :may be perforated with holes 10
spaced apart at some standard pitch and/or
slots 11 to enable such elements readily to be
connected up to other parts.of a toy-building
outfit by bolts and nuts and so brult in to the
models to be constructed. S

For use in the heavier: class of model Where
it is desirable to have roller instead of ball

bearings, the race dises 1a, Figs. 8, 9 and 12, .-

instead of being stamped with an annular
channel .are preferably provided near ‘the
periphery with a peripheral edging 12 pax-
allel to but raised above the plane of the disc
or ring, an annular shoulder 13 being thus
formed around each. disc, the edge 12 and
the shoulder 13 thus forming the race- way
for the rollers The roller cage or frame con-
sists of a ring 14, Figs. 10 and 11, of angled
section the rollers 15 being plvotallv carr1ed
on the peripheral flange 14a. of this ring.
Preferably. the: rollers are mounted upon

- studs 16 which pass through bosses 17 on the

85

60 -
spaced- apart at some standard pitch to en-
able the elements to be connected up inter-

disposed to. the roller frame.

rollers and are secured by nuts 18 to the angle:

section ring, the bolts or studs being radlallv
The: rollers are
preferably flanged at 19 on one side of their
tread, the tread of the roller running on the
ralsed _peripheral edge 12 of the race disc

ancl the flange engaging the shoulder 18. “As

‘m the case.of-the ball race the discs 1a may
be formed with slots 11 and circular holes 10

changeably. to other parts of the toy outfit

and. one_or both® of the race discs may be
toothed on its perlphery as shown at 20, Fig.

-12.- This latter form of: roller bearing is-suit-
“able for building up the heavier type of-con-

ing a circular angle section formed on the pe-

1 828,045

8, to enable it -to ‘be. dr1ven by a sprooket
chain or pinion 21 engaging therewith. The
roller frame may be further centralised in
the bearing by fitting a perforated strip 22
diametrically ‘across the frame, the central
perforation of the strip engaging the.usual
axial rod 23 which passes through the two
discs and the intervening roller frame when
assembled to form a unit, as shown in Fig.

70
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structional toy for wuse. in--demonstration
models-for shop windows or the like: s1tua-
tlonS '

“Having now jpartlcularly ‘described and
ascertained the nature of my said invention
and in what manner the same is to be per-
formed, I declare that what I claim is:— .

1A rolhng bearing 1 unit for use with con-
structmnal toys. comprising stamped sheet
metal upper and lower discs having mating
races for the rolling elements formed therein
and an intermediate. stamped sheet metal
cage or frame carrying the rolhng elements
in engaoement with said mating- races, one. of
said discs being provided with a series of
perforations for variable. _connection of the
unit.as a part of- constructional toys.

9. A rolling bearing unit for use with con-
structmnal toys comprising: stamped  sheet
metal upper and. lower discs having mating -
races for-the rolling elements formed therein
and an: mtermedlate stamped sheet metal cage
or frame carrying the rolling elements in en-
gagement: with said mating races, one.race ;100
disc being provided  with an upstandmg
flange for the purpose described.

3. A rolling bearing unit for use W1th con-
structional toys -comprising. stamped sheet
metal upper and lower discs having mating :1o5
races for the rolling elements formed therein
and an mtermedmte stamped sheet metal cage

or frame carrying the rolling elements in en-
gagement with said mating races, the roll-
ing elements being of the flanged roller 110
type and the race-way discs being provided
with - peripheral edges. resting - above -the
planes of the respective discs with annular
shoulders formed- thereon for - engagement
with the flanged. rollers. -

4. A rolling bearmg unit. for lise W1th con-
structional ‘toys. .comprising - stamped -sheet

80

;85

a5

‘metal upper and-lower: discs. having mating

races for the rolling elements formed there-
in and an intermediate stamped sheet-metal
cage or frame carrying the rolling elements
in engagement- with said: mating races, the
cage or element carrying the rolling elements
being in the formof a sheet metal piece hav-

120

125
ripheral edge thereof on which a series of
rolling elemerits- is carried.-

5. A rolling bearing unit for use Wlth con-
structional toys. comprising stamped sheet
metal upper and. lower discs havmg matmg 6130
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races for rolling elements formed therein and
an intermediate stamped sheet metal cage or
frame carrying the rolling elements in en-
gagement with said mating races, one of said -
-discs being provided with a series of perfora-
tions for variable connection of the unit asa
part of constructional toys and one of said
discs having a- toothed peripheral edge for
functioning as a gear element.- .~ -

6. ‘A rolling bearing unit for use with con-
structional toys comprising stamped ‘sheet
metal upper and lower discs having mating
races for the rolling elements formed therein . .
and an intermediate stamped sheet metal
15 cage or frame carrying the rolling elementsin

engagement with said mating races, each of

said discs- being provided with a predeter-

mined series of perforations for ready con-

nection of the unit as a part of constructional
99 toys and one of said discs being formed with

-a toothed peripheral edge functioning as a-

gear element. _ :

In testimony whereof, I have signed my
name to this specification. - :
93 : FRANK HORNBY.

10

30

35

40

43

50

55

60

Ll



