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JOSEPH APPLEBY, OF ASTON, ENGLAND:

SPECIFICATION formlng' pa,rt of Let‘ter.a Patent NO 562 364 d&ted J une 23, 1896
| Apphmtwn ﬁled J anuary 11, 1896 Sarlal Nu 575.168 (No mndel)

To all whom it ma»y concern

- zen of Great Dr 1ta1n residing
- Chain Works, Towm Road Aston, in the
" ¢ county ot Wm wiclk, I]no*land have mvented
certain new and useful Implovements in

Be it known that I, JOSEPH APPLEBY ;! eltl-
at Castle Cycle

Duvmﬂ'«-Ohams of Whlch the followmﬂ 18 a,

spemﬁeatmn

10

This invention relates to 11'11]_31 ovemems in
driving-chains for use upon cycles and other

machines, my object being to construct a
light and dm able chain hzwmg its component
parts very securely connected together with-

. out rivets, such as are mdmauly employed

for this purpose, and toprovide simple means

for readily coupling the telmlnal ]111118 to'

~ form a complete endless chain.

20

In order thatmyinvention may be the m01 6

sheets of explanatorv dr awnws to be hel em—

- after referred to.

On Sheet 1, Fﬁure 1 is a su:le elevatmn

and Fig. 2 a pl:«sm 1eplesent1nﬂ' links of an
or chnm y pattern cycle -chain constructed in
accordance with my mventlon
enlarged plan, pmtly in sectlon 111ust1 atmcr -_
the method of connecting towether the com- |
ponent parts of the chmn sueh parts being

 ‘shown separately by Figs. 4 to 8, inclusive.

30

the centr al

Fig. 9 is'a side elevatmn of the 611&111 having
a modified form of joint or pivot eonnectlon
pin for such connection bemn

~ shownatFig.10. TFig.1lisa side elevation of

- TFigs. 12 to 19, mcluswe
elovation of a "chain with pwot connections -
similar to those employed in the chain illus-
trated at Fig. 11, bub withoutthe. employment
of the 111‘5611116{:11&1:6 tube or bush. Fig. 17

40

a chain ha,vmn" D -shaped connecting- -pins. and
bushes, the sad.e plates, bushes, zmd pins of
such (3]1*1111 being 1eplesentec1 in detail by
Tig. 16 is a side

- shows the connecting-pin employed atf each

~ of such joints.

45

made Wlthout a solid central pin.

“Fig. 23isa
side elevation, and Fig. 24 a pla:u Wlth part

in section, replesentmfr a roller-chain with.

| the ;10111ts OT: pwot connecmons fmmed with a

32, inclusive..

‘the complete endless chain.
of a chain with double blocks or bearing- -

I‘lﬂ' 31is. a1

| bushes B,
| 1llustr ated at I‘1ﬂ* 3.

‘the exter nal surface of each side plate.

Tig. 18 is a side elevation .
~illustrating a cham in which the conn ection is-
On Sheet
92, Fig. 19 represents the side plates, and Fig.
. .-‘?0 the bushes, for a chain with joints or pwot
~ connections, such as illustrated by the part-

sectional pl&ns Figs. 21 and 22.

solid 1:)111 passing th1 ouo'h side pla,tes of the
form shown at Fig. 25, and bushes or. tubes,
such as 111118L1&Led at Flﬂ' 26, Fig. 27 1s a

side elevation, and Fig. 58 2 plan Wlth part

in seetlon 111115’(1’&1;1110‘ a 1011@1 chain having

a modlﬁed form of Jomt or pivot conmeetwn

Fig. 29 gives an elevation or side view of the
S1de plates of such chain, while the split or
open-jointed tubes are shown by Figs. 30 to
‘Figs. 33 and 34 1llustrate the

60

means of couphnﬂ‘ the terminallinks to form '

Fig. 35-isaplan
pieces, and Fig. 36 a similar view of a clmm

parallel with each other.

Referring to Sheet 1, Figs. 11038, 1 pmduce
the steel side plates Ain the ordumly man-

| ner, with holes at each end of a form, such as

with treble blocks or bearing-pieces arr anﬂ'ed o

~ The same referenee‘-lettérb in the d1ffel enb_ o
vViews indicate the same parts. |
1@:-1(11137 understood, I appencl hereunto two |

shown at Fig. 4, for the purpose of preventmn' .

rotation or movement of the hardened-steel

bush B, the ends of which are notched or
'shaped, as shown in the elevation of the bush

75

at Fig. 5, to correspond with the holes in the -

plate. A Each link of the chain consists of

two side plates A, connected together in the
1 first instance by the hardened- steel tubes or
itting within and between them, as
Through each har d-steel

bush B, I pass a soft-steel “tube C, which is
oL sueh length as to project shﬂ*htly beyond

ends or projecting portions of the tube C are

serrated, as shown by the elevation or side-

view abt the upper part of Fig. 6, and. such
ends are flanged or turned over and pressed

against the outer s1des of the pla,tes, as illus-
'tmted at Fig. 1.

The

30

9o

To build up the chain, T nse double-ended |

‘connecting-blocks, such as D, each block hav-
ingtwo holes, as 111115trated in the detail view,
I‘ln 7, and L place the blocks between the sru*le';

95

plates A, each hole having within it a hard-
steel tube or bush B. I then pass through -

the hard tube the soft tube C and flange over

the projecting ends.
held together,

Theside platesare thus

1CO

and the hard-steel tubes or
bushes- B serve as distance-pieces to insure .
that the plates shall be accurately spaced
;_apmt to a,llow the eonnectmﬂ'-blocks D to act
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freely within or between them. To give ad-
ditional strength to the joints or pivot con-
nections, I drive through the inner or soft-
steel tube C a pin E, hardened or tempered in
oll or in any other convenient manner, and
which is of such length that its ends come
flush with the outer surfaces of the side plates
A. Each of the tubes B and C is split or
open-jointed, and thus on driving in the pin
D the ends of both tubes are expanded tightly
within the holes through the side plates A.

I sometimes dispense with the intermediate
or soft tube C, and expand the ends of the
tube B within the side-plate holes by driving
In a pin E', such as shown at F'ig. 10, having
such diameter as to cause it to fit tightly
within the tube. Three links of a chain
jointed in such a manner are shown at Ifig. 9.

The holes through the side plates A may be
formed to a D shape, as shown at Fig. 12, the
hard-steel tube B, the inner or soft tube C,
and the pin E being then also formed to alike
D shape, as shown from Figs. 12 to 15, inclu-
sive. Twolinks of a chain having such a form
of joint or pivot connection are shown at Iig.
11. A D-shaped hard-steel tube and a simi-
larly-shaped pin are employed for the joints
of the chain illustrated at Fig. 16; but in this
case the soft or inner tube is dispensed with,
the central pin (which is illustrated in detail
at I'ig. 17) being driven into the hard tube,
whose ends are thus expanded tightly in the
side plates. - .

When a very light chain is required, I dis-
pense with the solid central pin D and form
the-joint with the hard-steel tube, such as B,
with the soft inner tube C having its project-
ing ends flanged over on to the side plates, as
hereinbefore described. Twolinksof a chain
with such a form of joint or pivot connection

are illustrated at Fig. 18. .
2, If1gs. 19 to 22, inclu- |

Reterring to Sheet
sive, illustrate a modification of my method of
forming the joints or pivot connections with-
out the use of the soft inner tube O, herein-
before referred to. The hard-steel tube is
formed in two parts B’ and B?, Fig. 20, each
part havinga flange and preferably with ser-
rated edges, as illustrated. The outer side
of each plate is recessed, as shown by the

views given at Fig. 19, to receive the end
tlanges of the tubes B’ and B% When placed

In position in the side plates, I cause the two
parts B" and B? to butt against each other,
and I then drive a solid central pin through
the whole, as illustrated at Fig. 21, and thus
expand the ends of the tube rigidly within
the side plates. The frictional hold or grip
of the tubes upon the solid pin prevents any
lateral displacement of the side plates.
Instead of forming the hard tube in two
parts, as shown at Ifig. 20, each part having

~a flanged end, I sometimes employ a single

tube, preferably of a D shape, equal in length
to the width of the chain, and expand the
same within the holes of the side plates by
means of two pins, each provided with a head

recesses in the side
‘as to permit of the cap being

562,364

| or flange, which I drive in from opposite sides

and cause to meet at the center, as shown at
Fig. 22, . *

In the construction of a roller-chain such
as 1llustrated by Figs. 23 to 26, inclusive, the
inner side plates A’ are secured together by
the hard-steel open-jointed tube or hush B3,
Fig. 26, fitting tightly within the side-plate
holes, and which has a teat or projecting
piece at one end fitting within a correspond-

ing groove cut in the plate, as shown at Fig.

20. T'he rollers F are carried upon the ex-
terior surface of the tubes B?, being free to
revolve upon the same when the chain is
working. The joint or pivot connection be-
tween the inner side plates A’ and the outer
plates A* is formed by a second open-jointed
hard tube similar to B3, but of such an ex-
ternal diameter and length as to permit of its
being passed through the tube B3and into the
holes formed in the outer side plates, within
which it is tightly expanded by the solid cen-
tral pin E.

In the roller-chain illustrated at Figs. 27
and 28, the inner side plates, preferably of the
form shown at the lower part of Fig. 29, are
connected together by the outer hard tubes,
such as shown at Fig. 50, which carry the
rollers K. The joint or pivot connection with
the outer plates, which are preferably of the
form shown at the upper part of Fig. 29, is
made by means of the hard tube shown at
Fig. 31, which passes through the outer tube,
and fits within the outer plates. The soft-
steel tube shown at Fig. 32 is then passed
through the innerhard tube and its serrated
ends pressed or flanged over onto the outer
surfaces of the outer side plates. The ends
of tubes in the outer side plates are then
tightly expanded in the holes by the insertion
of the solid pin E, as shown at Figs. 27 and 28,

Forthepurpose of providing a simple means
forreadily coupling the terminal links to form
the’complete endless chain for a cyele or other
machine, I make a loose or detachable joint-
pin connection between such terminal links,
and keep the same in its position by means
of a spring-cap or retaining-plate arranged
In the manner illustrated by Figs. 83 and 34.

Referring to Fig. 83, I employ a solid hard
steel pin G, which fits sufficiently freely with-
in the side plate A and block D of the chain
as to permit of its ready insertion or with-
drawal. Accidental detachment of the pin
when inservice is prevented by the spring-
cap or retaining-plate H, which is made from

one piece of thin sheet-steel formed to the

shape shown by the elevation and plan at
Fig.33. The cap or retaining-plate is hinged
or pivoted to the side plates of the link upon
small circular projecting pieces pressed up
from the sheet-steel, which fit within holes or
plate in such a manner
turned up to
the position shown by dotted lines when it is
required to withdraw the pin. When the

cap 1s pressed down to its closed position, its
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~ sides or free ends spring over the outer sur-
" faces of the plate, and thus prevent lateral

movement of the pin G.
The spring-cap H, as shown in the two

views at Fig. 34, consists of a single plate |

hinged, by means of a small pin, to one of the
outer platesonly. The pin G is provided with
a head at one end, as shown in the plan or
lower view at Fig. 34, and its opposite end

has a serew-thread cut or formed around it

for serewing into the side plate of the link.

" The screwed end has also flat sides, as shown

at the upper view at Fig. 84, corresponding
with the flat sides of the slot or aperture in
the spring-cap H. When the cap is closed
down, it is caused to spring over the project-

ing end of the pin, thus preventing the same

~ from accidental turning or unserewing. The

20

pin can be readily unscrewed and withdrawn |
if required after opening the cap to the posi-
tion shown by the dotted lines.

In the construction of a chain with two or

more blocks or bearing-pieces D, as shown at

- Figs. 85 and 36, I employ inner plates, such

as A3, pivoted or ar_ra,nged between the outer
plates A, as illustrated, and also additional

inner strengthening-plates, such as A%, simi-
lar to the outer plates A. - |
Having thus described my invention, I de-
clare that what I claim, and desire to secure
by Letters Patent, is— S
1. A drive-chain comprising the side plates,

25

30

a hardened split bush and a soft split bush

having its ends flanged over onto the outer

surface of the links.

2. Incombination, the side plates, the cross
pins or connections between the plates and
means for holding one of said pins removably
consisting of the cap pivotally carried by the
side plate and removable to and from POSi-

‘tion over the end of the pin, substantially as

described. |
In witness whereof I have hereunto set my
hand in presence of two witnesses.

JOSEPH APPLEBY.

Witnesses:
EDWARD MARKS,
HERBERT BOWKETT.

40 .
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