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1

The present invention relates to starting mech-

apism,for internal combustion engines and par- .-
ticularly to the construction of startingpinion..

latchjngwmechanisms and the. arrangement of
such imechanisms with relation- to- certain parts

of & starting engine and the internal combustion:

engine which it is employed to start. o

Patent No, 2,076,954 to Lewis for “Engine”
which_.issued on April 13, 1937, discloses a start-
ing mechanism of tHe general type to which the
present invention - pertains. This patent dis-
closes a primary ehgine having a smaller start-
ing engine mounted alongside it and a driving
connection including a pinion gear adapted to
mesh- with a ring gear on the flywheel of the
primary - engine. . Latching mechanism is ‘also

disclosed for holding the pinion gear in mesh-

with the ring gear during starting of the primary
engine and ‘this latching mechanism - extends
beyond the pinion and ring gears and projects to
the rear of the primary engine flywheel housing.
This arrangement of starting mechanism has

been found to have certain disadvantages.” ‘One-

such disadvantage is that the presence of -the
latching mechanism beyond the fiywheel housing

auxiliary apparatus conventionally located adja-
cent said housing., For example, in marine en-
gines an electric generator is often so positioned

and great inconvenience is caused by the presence ‘
of the latching mechanism in this position. An-.

other disadvantage of the arrangement men-
tioned is that Ilubrication of parts positioned
beyond the flywheel housing is difficult and must
be accomplished by making special provision for
lubrication. - ) . ) )

It is an object of the present invention to over-
come the disadvantages mentioned above and
other disadvantages of previous structures and
to provide a compact positively operating start-
ing mechanism for internal combustion engines.
A further object of the invention is to provide
a starting mechanism which includes. a starting

engine and a pinion gear driven thereby for.

engagement with a gear on the engine to be
started and a latching mechanism for. holding
the -pinion gear in mesh with the gear on the
engine with -said latching mechanism located
between - the starting -engine and .said gear. A
still further object of the invention is the provi-

sion of -a starting mechanismof the character -
described which .includes a latching mechanism
disposed in a bath of lubricant. Further and’
more specific objects and.advantages of the in- .:

10.
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.23
interferes with the convenient positioning of other

vention are made apparent in the following de-. .
tailed specification. ‘ : T

The invention is described and illustrated here-
in in its application to a primary engine of the .
compression ignition type and a startng engine
of the spark ignition type. Itis to be understood,
however, that this disclosure is merely illustrative
of the principles of the invention which is readily
adaptable to other types of primary engines and -
other types of starting engines or motors than
those herein shown. .

In the drawings: ) S

Fig. 1is a fragmentary view in side elevation of -
a primary engine and a starting engine therefor
with parts broken away to show the normal rela-
tionship of the pinion and ring gears by means
of which starting motion is imparted to the pri-
mary engine; . :

Fig. 2 is an enlarged vertical central section
through a portion of the clutch housing of the
starting engine, the transmission housing thereol .
and a portion of the flywheel housing of the '
primary engine illustrating details of construc-
tion of the starting and latching mechanism;

Fig. 3 is a fragmentary section similar to Fig. 2
illustrating the position of certain parts when
the pinion. gear is in mesh wifh the ring gear;
" Pig, 4 is a sectional view taken on line 4—4
of Fig. 3; . :

Fig. 5 is a sectional view taken on line 5—5
of Fig..3; T

Fig. 6 is a side elevation of a portion of the
latching mechanism shown in Fig. 3 as viewed -
from the line 6—6 of Fig. 5; and .

Tig. 7 is a fragmentary plan view illustrating
details of the transmission gearing shown in
Fig. 2. - o

In Fig. 1 of the drawings a conventional inter-
nal combustion engine of the compression igni-
tion type is shown at 10 as provided with a fly-~
wheel housing 11 and a conventional transmis- -
sion case 12. On one side of the block of the
engine 10 is secured a starting engine 13 which -

is provided with a clutch houging 14 and a trans= = .

mission case 15 through which power is trans- -
mitted for rotating a pinion (8 which is adapted
to be brought into mesh with a ring gear {7 on
a fiywheel 18 of the primary engine (0.

The manner in which power is transmitted
from the starting engine i3 to the pinion 16 is
best illustrated in Fig. 2 wherein the clutch hous-.
ing 14 is shown as enclosing a fiywheel 19 secured
to the end of a shaft 20 which is the crank shaft
of the starting engine.i3. The flywheel 18 has

5 a recessed end which carries the driving plate 21
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3
of a clutch. The driven plates of this clutch are :
shown at 22 and 23 and are mounted on a clutch |
shaft 24, The clutch shaft 24 is supported at
one end in a pilot bearing 25 received within a
recessed end of the crank shaft 20 and at the
other end by a:bearing 26 received in the ‘cluteh
housing where-it 4s held in place-by a -snap ring &
27 and a nut 28 threaded on the clutch shaft 24
as shown. An oil seal 28’ is preferably disposed *~
around the shaft 24 to prevent, the passage, of: 10
oil between the transmission case {5 and the =~
clutch housing {4.
The driven plate 22 of the clutch is sphned 3
: the shaft 24 for rotation therew1thma,nd th
driven plate 22 but held against reiative rota-
tion with relation to the plate 22 by Meais of :
a pin 30. A spider 31 is threaded to the hub 29,
and carries toggle links a4 which are connect"ed

ope;;a,tes Apon.sliding movement to eff cb engage-' "f"
ment oL, release_ of, the clutch in the:' al' b

whlch compeIsrlt and the clutc ’
to rest.’ rigseeann

Qne en@,o,f the el teh shaft 24 projects inf
th y .

prohlblt the flow of oil between the transmission*
case and the flywheel housing 11! s

Power may.he transmitted from the clut h"
shaft 24 to, the 1S

) . 551
different ratios. For low speed transmlssmn the
gear.;40 on the clutch shaft 24 meshes Wlth a
gear. 41 rotata.ble on.a counter shaft 48"

a gear 59 adapted to mesh Wlth a gear 5l wh1c
has a sl1dab1e derng connectlon w1th the sh Tt

having externally formed teeth in reglstry with
teeth formed internally of, the:gear 5] to pros
v1de :what. is in effect a splmed K

its. 1nterna1 teeth w111 also reclster Wlth the teeth 70

of< gear s0 on the clutch sha,ft 24 thus connect—

)y h1gh speed or dn:ect transm1ssmn of power
from;th,e former Jbo the latter,,
ment of thé gear 51 which establishes the ‘high 75

: mternally ‘spliied pinion i6.

2. formed. 1ntegra11y w1th ‘the shaft 41 and 65

speed drive disables the low speed drive by mov-
ing the gear 51 out of mesh with the gear 50 on-
the counter shaft 48.

In order to efféct movement of the gear 5l be-
tween its high and low speed positions it carriés
a shifting, groove- 53 engaged-by. a -shifting fork
54 slidablé off a guide shait'55, 'I‘he 'shaft 55 has
two notches ag illustrated at 56 which are engage-
able’by a sprmg pressed detent, shown in dotted -
hnes in Mg, 2, a,t 571.to hold the fork in either
Speed position. The fork is slid~
the. shaft 55 by a manually operablé .
Se ‘also Fig 13 ‘which controls a shifting
\ hlch has “fihger 59 embracing a part

One end of the trafismission shaft 41 extends
into the ﬂywheel bhousing [l of the primary én-
glne and is splinied for sliding reception of the'
The transhiission
shaft is corxéentrlcally boteéd throughout its length
for the sliding reception of & latchpifi-60 whish’
has’g'nut 61 fixéd to oné end-and-which is con=-
nected’ t -its other- end,” by ‘an’ lntegral flange
or ‘coliar: 62, with- the pinicn «t6. “The collari 62
rests” agamst &-shouldér=in -tHebore:of the piri-
ion and-is held in.placeitherein by -an -interns
snap ring 63. The’splined ¢fid-of thé: transm
sion shaft’ 41 Has’sn “eiilarged *boreé for' thé:re
ception-of @n: expansible Sbring 764 -which-isurs
tounds the latch piti 60 and'which>bears against:
the ¢ollar:62 -4t oné end ‘and- agamstethé iniler
end’of theehlarged bore-at thée other-end through- -
the tédium 6f 4. packing-gland* 65 ~which -pefs -
mits Sliding movemént-of the: lateh Hir-60- but

“forms§ &.seal -agdinst the: Pagsage-of -oil from the: -

transiiiission-éase-to the  flywhéel housmg -The
Spring 64 normally: ifges the- pinion -16. toward
its .outermost positioti which is limited by the:nu
61.0n-the; latch pin 60 and: which s the “bosition g
illustrated:in Fig. 2 wherein the pn’ilon ls fob in -

mesh:with the ring gear 1.

Sllda,bgy mOunte' SRt
by' 2 fever sa i

> rounds’a shafb- 13, and’a ‘portion “of it ;
56 embraces the shaft to Jprevent rotation- of't
finiger Telative to the sHaft. s pri
c1pally gulded

start the pHimary ‘efigiite
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’ It is de51red that the" pinion gear remain in
mesh-with the ring gear unti] the primary en-
gine ‘has been started and brought up to suffi-
cient speed under its own power to assure its
continued operation.” In order to retain the pin-
jon in mesh with the ring gear during this pe-
riod of time, and against the pressure of the
spring 64 which tends to return it to ifs normal
position, a pair of pawls 15 are pivotally sup-
ported within a diametrically disposed slot T6
in the transmission shaft 41 by pins 1T, the ar-
rangement of which in the shaft are best illus~
trated in Figs. 2 and 4. The pawls 15 are en-
gageable with a peripheral groove T8 when the
latch pin and pinion 16 are moved to the posi-
tion illustrated in Fig. 3.. In this. position the
pawls 15 prevent the return of the pinion fo its
normal position under influence. of ifs spring 64.
The pawls 15 are constantly urged toward their
latching position by an expansible spring 19
which seats at one end against a:shoulder formed
in the teeth of the gear 52.. The other end of
the spring 19 engages a nut 80 which is threaded
on the exterior of a cage 8f which surrounds

the shaft 41 and is interiorly grooved as at 82 to ;

receive fingers 83 on the pawls 19. Through
these connections, the spring 79 urges the pawis
about their pivots 1T toward the engaged posi-
tion illustrated in Fig. 3. The pawls 15 are of
sufficient size to act effectively as governor weights
upon rotation of the shaft 41 by which they are
carried. Consequently, when the primary engine
has been started and attains a predetermined
desired speed, it will impart speed to the pinion

{6 and shaft 41 sufficient to throw the pawls ¢

15 outwardly about their pivots by centrifugal
action, and against the tension of the spring 79,
with the result that the latching engagement of
the latch pin 60 will be released and the pinion

will return to the normal position of Fig. 2 un- .

der influence of spring 64. The tension of the
spring 19 which regulates the speed necessary to
disengage the pawls 15 may be adjusted by rota-
tion of the nut 80 and a shouldered set screw
85 is carried by said nut as shown in Fig. 5 for
engagement with any one of the plurality of
notches 86 in the outer periphery of the cage 81.

To enable assembly of the cage 8] over the
projecting finger 83 of the pawls 15, the end
of the cage is notched as indicated at 87 in Fig. 4
so that it may be slipped over the pawl fingers
and then rotated ninety degrees so that the fin-
gers will assume an effective position within the
groove 82. The cage is held in its proper posi-
tion by a set screw 88 (see Figs. 5 and 6) threaded
into the shaft 41 and projecting into a slot 89 in
the cage which prevents rotation of the cage on
the shaft but permits its necessary endwise move-
ment.

With the construction described the entire
latching mechanism which retains the pinion 16
in mesh with the ring gear on the flywheel of the
primary engine is disposed within the transmis-
sion case which contains a bath of lubricating oil
for Iubrication of the transmission parts. Con-
sequently, the latching mechanism is always ade-
quately lubricated without the provision of special
lubricating means. Furthermore, this arrange-
ment positions the latching mechanism between
the starting engine and the flywheel of the pri-
mary engine so that it does not project to an
undesirable location as in previous structures.

The starting mechanism will operate in the
manner herein described whether the transmis-
sion is adjusted for high speed or low speed and

6
the lever 58 is manipulated before the starting
engine clutch is engaged to establish whichever
gear ratio is deemed desmable for each startmg

‘ operation.

We claim: -
1. Starting mechanism which comprises in
combination a primary engine to be started and

_.a starting engine associated therewith, a first

10

gear on the primary engine, a second gear adapted
to be driven by the starting engine, a shaft sup-
porting said second gear for axial movement into
meshing engagement ~with the first gear, a

. grooved latch pin slideable in said shaft and en-
“gaged with the second gear, and latch pawls
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pivotally carried by said shaft and engageable
with the groove in said latch pin to retain the
second gear in mesh with the first gear.

2. Starting mechanism which comprises "in
combination a primary engine to be started and-
a starting engine associated therewith, a first gear
on the primary engine, a second gear adapted
to be driven by the starting engine, a shaft sup-
porting said second gear for axial movement into
meshing engagement with the first gear, a
grooved latch pin slideable in said shaff and en-
gaged with the second gear, latch pawls pivotally
carried by said shaft and engageable with said
latch pin groove to retain the second gear in mesh
with the first gear and resilient means normally
urging the second gear away from ifs meshed
position.

3. Starting mechanism which comprises in
combination a primary engine to be started and
a starting engine associated therewith, a first
gear on the primary engine, a second gear adapted
to be driven by the starting engine, a shaft sup-
porting said second gear for axial movement into
meshing  engagement with the first gear, a
grooved latch pin slideable in said shaft and en-
gaged with the second gear, latch pawls pivotally
carried by said shaft and engageable with said
latch pin groove to retain the second gear in
mesh with the first gear, said latch pawls being
arranged for centrifugally impelled releasing
movement upon rotation of the shaft, and resilient
means for preventing such movement until the
shaft attains a predetermined speed.

4, Starting mechanism which comprises in
combination with g primary engine to be started
and a starting engine associated therewith, a
gear on the primary engine, a pinion gear driven:
by the starting engine, means to move the pinion
gear into and out of mesh with the gear on the

. primary engine, said means including a circum-

ferentially grooved latch pin movable with said
pinion gear and extending toward the starting
engine and latch means interposed between the
starting engine and the gear on the primary en-
gine and engageable with said latch pin groove
for holding said gears in mesh.

5, Starting mechanism which comprises in
combination with a primary engine to be started
and a starting engine associated therewith, a
ring gear on the flywheel of the primary engine,
a pinion gear driven by the starting engine,
means for moving said pinion gear axially into
mesh with the ring gear, said means including
a circumferentially grooved latch pin carried by
and movable with said pinion gear and extending
toward the starting engine and latch means in-
terposed between the starting engine and the ring
gear and engageable with said latch pin groove
for holding said gears in mesh.

6. Starting mechanism which comprises in
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combination with a primazy engine to be started engine drives a pinion. gear to be meshed with
and..a. starting. engine. . qc1ated ,therewi : a.ring gear .on a pr1 7 i
ywheel 16 i i

mg“a part.. connec‘
extendmg 1nto sa

,;tnfugally 1mpelled peleasmg movement when +h
shaft attalns a: predetermmed .speed .

“JAY D, JOHNSON
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