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.. My invention relates to radial motors and while
5-it is especially adapted for motors to he used

in aeroplanes, nevertheless it is also adapted tc be

used in connection with cther types of motors. In
my Patent No. 1,823,464 and my co-pending ap-

Dplication Serial No. 557,427 I showed and de-

10 scribed radial mectors and the general object of
the present invention is somewhat similar to those
cases, but there are advantages in the present
construction over those of said cases,
. The present invention relates to that type of
-radial motor wherein an annular connecting or
bearing member is integral with or connected to a
master connecting rod, and wherein g plurality
-0f connecting rods are pivotally connected with
the annular member, whereby a number of motor
-eylinders may be arranged around & common ayis
and have their several piston rods opersating on g
common crank.

One cbject of the present invention is to elimi-
nate screws, bolts and various threaded members
in the crank connection and as a result g number
of objects are accomplished. Primarily, the elim-
ination of threaded members avoids the possi-
hility of any of the parts becoming loose or dis-
assembled during the operation of the motor,
so that the device is highly efficient from the
standpeoint of safety.

Secondly, the bearing member referred to, by
reason of the elimination of threaded members
interposed hetween the several knuckle pins, as
used in previous constructions, makes it possible
to provide a stronger bearing member and to
reduce its size and its weight.

The latter is an important factor when it is
considered that the crank in a motor of this
40. type may make as high as 2000 or more revolu-
" ticns per minute. Another advantage of the
present censtruction is that the number of parts
in the device is reduced to the minimum. Another
advantage is that the cost of manufacture of
‘the device is considerably less than in devices now
“in cominercial use and the device may he made
wtihout the riecessity of providing expensive tools
and special machines and dies. Most or all of
the operations in the manufacture of the device
) .may be performed on an ordinary lathe.

" Another object of my invention is to provide a
ring which is locked in a suitable groove and
held by its expansion against the wall of the
groove and which ring serves to hold the several
knuckle pins on which the articulated connecting
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rods are pivoted in assembled relation upon the
hearing member. In my said copending applica-
tion Serial No. 557,427 I showed a, ring for locking
the several knuckle pins against accidental dis-
placement but in thai case the locking ring is €0
shown engaging the several knuckle pins in an
arc adjacent the axis of the bearing member,
whereas in the present case the locking ring is
disposed in a groove formed in a projecting flange

of the bearing member to engage the knuckle 65
pins for locking them in place, the engagement
with the knuckle pins being near their outer edges
or at a greater distance from the axis of the bear-
ing member than in my said copending ap-
plication.

In the present construction the bearing mem-
ber is strengthened by the additional flange
which forms. the socket for the locking ring, so
that in a given size device the present construc-
tion of bearing member is very strong,

One important advantage of having a large
ring engaging the outer portions of the knuckle
pins is that the ring of larger diameter has a
greater spring capacity and therefore can be re-
moved and replaced a number of times and still 80
retain sufficient resiliency to fit snugly in the re-
taining groove of the bearing member. In the
fullest embodiment of my invention I employ a
locking ring for each end of the knuckle pins so
that the knuckle pins cannot move longitudinally gy
from their correct position within the bearing
member in either direction.

Another object of the invention is to simplify
the construction of the knuckle pins by eliminat-
ing end flanges so that they are reduced to the gg
simple form of 2 rod or tube with a slight groove
or notch cut in one end thereof. These and other
advantages which are accomplished in the pres-
ent construction will be set forth more in detail
in the following description of my invention. 05

In the drawing forming part of this applica-~
tion,

Figure 1 is an elevation of a crank connection
for a radial motor embodying my invention, in
which view only one of the articulated connect-
ing rods is shown,

Figure 2 is an end view of the bearing member,
master connecting rod and one of the articulated
connecting rods,

Figure 3 is a sectional view taken on the line 0%
3—3 of Figure 2,

Figure 4 is a perspective view of one of the
knuckle pins, and

Figure 5 is a perspective view of one of the lock-
ing rings.
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In the drawing I have shown the principal
parts of a crank connection for radial motors
and I have illustrated the same in connection
with a shaft 1 having a crank throw similar in
construction to those shown in my said copend-
ing applications.

It is preferable to use the present invention in
connection with a crank construction similar to
those disclosed in said cases, although the present
invention is not limited to use with a particular
type of ecrank construction. The present inven-
tion relates more particularly to the connecting
rods, the annular bearing member connected with
the master rod and to the means for securing
the knuckle pins in assembled relation upon the
bearing member. The shaft 1 in the drawing is
provided with one arm 2 forming part of the
crank throw and this is provided with a wrist pin
3 to which is detachably secured at one end an-
other crank arm 4 which is integral with the shaft
section 5 so that the shaft members 1, 5, together
with the crank arms and the wrist pin form a
crank throw with which the annular bearing
member is associated.

Tn the drawing the member 6 forms what is
called the master connecting rod which is the rod
with which the annular bearing member is either
rigidly connected or made integral, preferably the
latter. 'This master rod is shown as formed in-
tegral with the annular bearing member 7 which
consists of the two circular bearing members or
plates 8, 9 spaced laterally from each other to
provide a pocket 10 for the reception of the heads
of the articulated connecting rods. The inner
hub or cylindrical portion 11 is an integral part
of this bearing member and it is centrally located
in relation the members 8, 9 and it is adapted
to fit over the wrist pin 3 of the crank throw.

Any form of bearing may be used where this
hub fits the wrist pin, but by way of example T
have shown a true bearing 12 of bearing metal
lining the inner bore 13 of the member 11 to form
the bearing.

T will describe the construction as shown in the
drawing, in which a locking ring is used at each
end of the knuckle pins although not intending
to limit the invention to the use of both locking
rings except insofar as both are included in cer-
tain of the claims herein. There is projecting
from the member 8 the flange 14 and from the
parallel and opposite member § there is a flange
15 also projecting laterally or parallel with the
axis of the wrist pin. Each of these flanges or
projections is provided with an annular recess or
groove, the groove in the flange 14 being indicated
by the numeral 16 and the groove in the flange 15
being indicated by the numeral 17, and preferably
these grooves are similar to each other. In the
walls 8, 9 and between the hub member 11 and
the flanges 14, 15 the bearing member is'provid-
ed with bores 18 to receive longitudinally therein
by close, sliding fit, the several knuckle pins 19,
there being one such knuckle pin for each articu-
lated connecting rod.

In the example shown in the drawing there are
eight such knuckle pins arranged equal distances
apart and equally spaced from the axis of the
master connecting rod, making a total of nine
connecting rods counting the master rod and the
articulated rods. In Figure 4 I have shown one
of the knuckle pins detached. It consists of a
cylindrical body 19 preferably made hollow by
having a central bore 20 therein for lighiness. and
at one end I have shown an arcuate slot or notch
21 extending inwardly from the edge.of the
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knuckle pin and adapted for locking purposes, as
will be hereinafter set forth.

In Figure 5 I have shown one of the locking rings
of which there are two in the fullest embodiment
of my invention, both of which may be alike. It
consists of an annular member 22 having a split
or opening 23 to permit the ring to be compressed
for insertion into the locking groove and one of
the inner edges of the ring is rounded, as shown
at 24 to facilitate the snapping of the ring into its
groove.

As shown in Figure 3 one of these locking rings
is inserted into the groove 16 in the flange 14 and
this one may be inserted before the knuckle pins
have been placed in the bores 18 if desired. The
thickness or depth of this locking ring is such that
when its outer edge is seated in the groove 16 its
inner edge or perimeter projects inwardly, as
shown at 25 so that its diameter is less than the
diameter of a circle passing through the outer
portions of the several knuckle pin bores 18. The
ring, therefore, projects inwardly from the groove
to form a shoulder or abutment for the ends of all
of the knuckle pins, as shown in Figure 3, so that
the ring prevents the knuckle pins from moving
lengthwise to the left in this view. The other
locking ring 26 is adapted to seat in the groove 17
of the flange 15 and it is also of sufficient depth
so that the inner side or perimeter of this ring
extends inwardly of the diameter of a circle pass-
ing through the outer portions of the several
knuckle pins.

The portion of the ring 22 which projects in-
wardly is adapted to engage or lie in the arcuate
grooves or notches 21 of the several knuckle pins
when they are in assembled position, so that the
shoulder 27 of each knuckle pin abuts against one
side of this locking ring and the knuckle pins are,
therefore, prevented from moving lengthwise to
the left in Figure 3. The ring 26 overlaps a por-
tion of the rim of each knuckle pin at the right
hand end in Figure 3, so that these pins cannot
shift to the right.

In this manner the knuckle pins are held from
shifting lengthwise in either direction and they

are also prevented from revolving within their
bores 18 by reason of the surface 21 of each of the
notches of the knuckle pins engaging the inner
surface or perimeter of the locking ring 22, no
other means being required to prevent the turning
of the knuckle pins within the bearing member.

One method of assembling the device is to slide
the master connecting rod and bearing member
along the wrist pin, the latter passing through the
bore of the hub 11 until the end of the hub 11 rests
against the cheek of the crank arm 2, it being
understood that this operation is performed before
the crank arm 4 is attached to the projecting end
of the wrist pin. The crank arm 4 may now be
assembled on the projecting end of the wrist pin
so that one of its cheeks lies close to or against
one end of the hub 11,

The locking ring 22 may now be applied to the
groove 16 by compressing it sufficiently to allow it
to be passed over the flange 14 until it registers
with the groove 16, whereupon it will spring out-
wardly and seat snugly into this groove, due to the
resiliency of the ring. The several knuckle pins
may now be assembled by inserting them into the
bores 18 of the bearing member at the same time
passing through the heads 28 of the articulated
connecting rods 29, which heads lie in the space
10 between the plates 8, 9. When the knuckle
pins are thus inserted into the bores 18 they aré
pressed inwardly until the locking ring 22 lies in
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the notch 21 of each of the knuckle pins so that
the ring will prevent longitudinal movement of
the knuckle pins in one direction and prevent the
rings from turning within  their respective
bores 18,

The second locking ring 26 may now be applied
by compressing it to permit it to be pressed over
the flange 15 and when it registers with the groove
17 1t will expand under itg own resiliency and seat
tightly in this groove. The inwardly projecting
portion of this ring, that is, the portion which, pro-
jects inwardly from the groove 17 overlies a por-
tion of the end of each knuckle pin so that it locks
all of the knuckle pins against longitudinal move-
ment in one direction. When the assembly has
been completed, the rings serve to lock all of the
knuckle pins against longitudinal movement in
either direction and the ring 22 also serves to pre-
vent the knuckle pins from revolving in their
bores 18. ‘The assembly of the device ig very
simple and may be quickly performed.

The knuckle pins are all securely locked in place
and cannot be dislodged by any vibration of the
motor so that the device is safer than those here-
tofore used. As no holes have to be drilled be-
tween the bores 18 in the plates 8, 9, the constric-
tion is much stronger than in previous devices
and the bearing membper may be made smaller,
lighter and more compact for a given type of
motor.

The elimination of threaded members in the
crank ‘assembly not only avoids the danger of
parts becoming disassembled in operation but it
reduces the construction to the simplest form and
to the minimum of parts. Where the knuckle pins
are held at opposite ends by locking rings, and
the knuckle pins are provided with notches 21 to
co-operate with one of the rings to prevent them
from revolving with relation to the bearing mem-
ber, it is unnecessary to form flanges on the ends
of the knuckie pins and this simplifies their con-
struction and cheapens the cost cf manufacture.

Any or all of the knuckle pins may be removed
and replaced by simply removing the locking ring
26. For this purpose any suitable instrument
such as a screw driver or pointed tool may be in-
serfed into the notch 30 of the flange 15 to pry
inwardly one end of the locking ring in order to
permit the end to be grasped or forced by a tool
whereupon the ring may he sprung out of the
groove 17. When the ring has been removed any
one or all of the knuckle ping may be slid out of
their bores 18 by moving them to the right in
Figure 3.

Other knuckle pins to replace those worn and
removed may be inserted into the bores 18 and
after replacement of the knuckle pins the locking
ring 26 may be again returned to the groove 17
to lock the several knuckle pins in place. Both

. locking rings are provided with rounded, edges 24

at one side to facilitate the springing of the rings
over the flanges 14, 15 and into their respective
grooves. These flanges 14, 15 which are provided
to receive and hold the locking rings increase the
strength of the bearing member.

The locking rings in the present construction
are.of larger diameter than the locking rings of
my said co-pending application Serial No. 551,427
for a given type of motor, and therefore they have

¢ a greater capacity for being sprung or deformed

to permit them to be inserted into their grooves
than where the smaller rings are employed. The
grooves 16, 17 do not have to be deeper than the
grooves of my said co-pending application but the
capacity for bending of the locking rings or the

3

ability to be sprung into and out of their locking
grooves without changing the normal diameter of
the rings is greater in the present case, owing to
the fact that the locking rings are of larger di-
ameter,

From the above it will be apparent that I have
provided a simple, compact and dependable crank
connection for radial motors which is of light
construction and has fewer parts than the devices
heretofore used, and it will also be apparent that
I have eliminated threaded members inthe crank
connection and in so doing I have eliminated the
danger incident to the use of threaded members,

Having descrived my invention, what I claim
is:

1. In a crank construction for motors, the com-
bination of a shaft, a crank throw, a wrist pin
thereon, a bearing member Jjournaled on said
wrist pin, a plurality of knuckle pins mounted in
sald bearing member, and connecting rods piy-
oted on said knuckle pins, said bearing member
having & groove, 5 split locking ring engaging in
said groove and held between the shoulders of the
groove, sald ring being disposed around the outer
portions of said knuckle pins and arranged to
prevent longitudinal movement of said knuckle
pins in one direction, and means for preventing
longitudinal movement of said knuckle pins in
the other direction.

2. In a crank construction for motors, the com-
bination of a shaft, g crank throw thereon, inclug-
ing a wrist pin, g bearing member Jjournaled on
said wrist pin, 5 plurality of knuckle pins mount-
ed in said bearing member, connecting rods piv-
oted on said knuckle pins, said bearing member
having greoves, split locking rings engaging in
sald grooves and held therein by the expansive
action of said rings, said rings being disposed
adjacent opposite ends of said knuckle pins
around the outer portions of said pins, to pre-
vent longitudinal movement of said knuckle pins
in either direction.

3. In a crank construction for motors, the com-
bination of a shaft, a crank throw thereon, in-
cluding a wrist pin, a bearing member journaled
on said wrist pin, said bearing member having
bores, a plurality of knuckle pins mounied in said
bores in said bearing member, connecting rods
biveted on said knuckle pins, said bearing mem-
ber having ‘a groove disposed outside of and
around the several knuckle pin bores, a split lock-
Ing ring engaging in said groove and disposed be-
tween the shoulders thereof, the ring projecting
inwardly of the oufer portions of the bores in
which said knuckle pins are mounted to engage
the ends of said knuckie pins to prevent longitu-
dinal movement thereof in one direction, and
means to prevent longitudinal movement of said
knuckle pins in the othar direction.

4. In a crank construction for motors, the com-
bination of a shaft, a crank throw thereon hav-
ing a wrist pin, 2 bearing member journaled on
said wrist pin, said bearing member having lat-
eral horeg cireularly disposed therein, knuckle
pins mounted in said bores,
oted on said knuckle pins, said bearing member
having grooves adjacent opposite ends of the
knuckle nins and circularly disposed beyond the
outer edges of said knuckle pin bores, a split lock-
ing ring held in each groove by the expansive
action of said ring, said rings projecting inwardly
to engage opposite ends of said knuckle pins to

brevent longitudinal movement thereof in either:

direction.

5. In & ecrank construction for motors, the

connecting rods piv- 1

&0

85

90

98

100

105

110

115

120

125

130

145

150




10

16

20

25 .

30

35

40

45

50

4

B

7¢

76,

4

combination of a shaft, a crank throw thereon,
including a wrist pin, a bearing member jour-
naled on said wrist pin, said bearing member
having lateral bores, knuckle pins mounted in
said bores, connecting rods pivoted on said
knuckle pins, said bearing member having
zrooves, split locking rings detachably engaging
in said grooves and held therein by the expansive
action of said rings, said rings being disposed
adjacent opposite ends of said knuckle pins and
around the outer portions thereof, said locking
rings being arranged to prevent Jongitudinal
movement of said knuckle pins in either direc-
tion.

6. Tn a crank construction for motors, the
combination of a shaft, a crank throw thereon,
including a wrist pin, a bearing member jour-
naled on said wrist pin, said bearing member
having lateral bores, a plurality of knuckle pins
mounted in said bores in said bearing member,
conneeting rods pivoted on said knuckle pins,
szid bearing member having grooves disposed
outside of and arocund said several knuckle pin
bores, split locking rings detachably engaging
in said grooves and held therein by the expansive
action of said rings, said rings projecting in-
wardly of the outer portions of sald hores in
which said knuckle pins are mounted to engage
the ends of said knuckle pins and prevent longi-
tudinal movement thereof.

7. In a crank construction for motors, the
combination of a shaft, a crank throw thereon,
including a wrist pin, a bearing member jour-
naled on said wrist pin, said bearing member
having lateral bores, & plurality of knuckle pins
mounted in said bores in said bearing member,
connecting rods pivoted on said knuckle pins, said
bearing member having a groove, a split locking
ring engaging in said groove and held therein
by the expansive action of said ring, said ring
being disposed around the outer portions of said
knuckle pins and engaging the ends of said pins
to prevent longitudinal movement thereof, in cne
direction, and means for preventing longitudi-
nal movement of said pins in the other direc-
tion.

8. In a crank construction for motors, the
combination of a shaft, a crank throw thereon,
including a wrist pin, a bearing member jour-
naled on said wrist pin and having lateral bores,
& plurality of knuckle pins mounted in said bores,
connecting rods pivoted on said knuckle pins,
said bearing member having an annular flange
projecting laterally therefrom, said flange hav-
ing an annular groove on its inner side, a split
locking ring held in said groove by the expan-
sive action of said ring, said ring being disposed
around the outer portions of said knuckle pins
and engaging said knuckle pins to prevent lon-
gitudinal movement thereof in one direction, and
means for preventing longitudinal movement of
said knuckle pins in the other direction.

9. In a crank construction for motors, the com-
bination of a shaft, a crank throw thereon, in-
cluding a wrist pin, 2 bearing member jour-
naled on said wrist pin, said bearing member
comprising a hub portion and spaced parallel
annular walls provided with lateral bores,
knuckle pins mounted in said lateral bores, con-
necting rods pivoted on said knuckle pins be-
tween said parallel walls of the hearing mem-
ber, said bearing member having flanges Dbro-
jecting in opposite directions from the sides of
said parallel walls, said flanges provided with
annular grooves ground the interior of said

1,048,475

flanges, split locking rings detachably held in
said grooves by the expansion action of said rings,
said rings engaging the ends of the several
knuckle pins for the purpose of preventing lon-
gitudinal movement of said pins.

10. In a crank construction for motors the
combination of a shaft, a crank throw thereon,
inciuding a wrist pin, a bearing member jour-
naied on said wrist pin, said bearing member
having lateral bores, knuckle pins having un-
ohstructed cylindrical outer surfaces and mount-
ed in said lateral bores, connecting rods pivoted
on said knuckle pins, said bearing member hav-
ing flanges projecting in opposite directions and
said flanges provided with annular grooves
ground the interior thereof and split locking
rings detachably engaging in said grooves and
engaging opposite ends of said knuckle pins for
the purpose of preventing longitudinal move-
ment thereof.

11. ITn a crank construction for motors, the
combination of a shaft, a erank throw thereon,
including a wrist pin, a bearing member jour-
naled on said wrist pin and having lateral bores,
knuckle pins mounted in said bores and having
notches adjacent the ends thereof, connecting
rods pivoted on said knuckle pins, said bearing
member having a groove, & locking ring detach-
ably engaging in said groove and disposed
sround the outer portions of said knuckle pins
and projecting into the notches of said knuckle
pins to prevent longitudinal movement thereof
in one directicn and to prevent said pins from
rotating in said bores, and means for preventing
longitudinal movement of said knuckle pins in
the other direction.

19. ITn a crank construction for motors, the
combination of a shaft, a crank throw thereon,
including a wrist pin, a bearing member jour-
naied on said wrist pin and having lateral bores,
knuckle pins mounted in said bores and having
notches in the ends thereof, connecting rods
pivoted on said knuckle pins, said bearing mem-
ber having annular grooves adjacent opposite
ends of said knuckle pins and a locking ring
detachably engaging in each of said grooves,
one of said rings engaging in the notches of said
knuckle pins and the other of said rings abut-
ting against the opposite ends of said knuckle
pins. .

13. In a connecting rod assembly for radial

engines, a master rod hub having circularly ar-.

vanged pin bores therethrough, said hub having
a circular recess at one end intersecting the pin
bores, a ring seated in the circular recess in the
hub end, said ring underlying the hub end in-
termediate the pin bores, connecting rod knuckle
pins in the bores, said pins having a recessed
end complementary to the intersecting portions
of the ring, and retaining means for the end of
the pins opposite the ring.

14, In a connecting rod assembly, a master
rod hub having a main hore and circularly ar-

ranged pin bores therethrough, said hub having-

a circular recess in one end adjacent the main
bore and intersecting a portion of the pin bores,
the outer portion of the recess intermediate the
pin bores being undercut, a ring in the recess
having portions extending into the undercut por-
tion thereof, means securing the ring in the
recess, connecting rod pins in the pin bores hav-
ing one end engaging the ring to prevent rota-
tion and axial displacement thereof relative to
the hub, snd retaining means for the other ends
of the pins. JOHN NEWMANN.
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