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UNITED STATES

1,682,971

. P

ATENT OFFICE.

RA.YN OND P. LANSIN G, OF TMONTC ‘LAIR WM E W J ERSEY, ASSIG"TO'R BY MES‘\TE ASSIGN-

MENTS, TO ECLIPSE MACE{I
NT“W YORK. |

”OIfI %."’GY OF NEW Y“RK . Y., A CORPORATION OF

TG}INF' STARTITG AT’PAR.&TU"‘

ﬂ.pplica‘tion ﬁled June 3{},'1919. Se_ria.l _N_o. 307;713.'

This invention relates to stfutn“r
ratus and with regard to the more S})EClﬁG

features tqereo*' to mefms for stfu‘tmn' nter_—_

nal con nbustion enomeg
One of the obijects is'to prmflde practical,

reliable, and compact means for Sml"tll"m a

source of power. -
Another object is to provide apparatus of

the above type of simple, durable and light

construction which shall, without fhm‘we to

the parts, withstand even unusuaily 2 .f,.,dverse

15

20

~gset forth, and the

- D
Cor

30

+ion oeaTINg taken along the lines a—a,

39

40

50

V1ews Of

CT a*flhmfr conditions of the 6110}110

Another object is to provide apparatus of

the above type which shall be convenient in
control and whose action is automatic.

Other objects will be in nart ol**vmuq and

in part pomfed out hereinafter.

- The mnvention accor dmnlv consists 1n the
features of construction, combi:
ments and arrangement of ‘w‘uta which will
be e\empﬂ fied in the con-:,tt'uch on heremafter
scope of the application of

which will be indica ted in the LOhOWln“
chm*r%

In the ‘mcompm ying dmwmﬁq T“"hel ein is

shown cone of the various possible embodi-
lllﬂna.q 01 tne several Teatures of this inven-

ion, Fig. 1 is a fragmentary view of an en-
oIne with my starter applied thereto shown In
longitudinal section with parts 1n elevation.

Fig. 2 shows 2 sectional view of my zed uc-
;

and e——c. of Fig. 1 with pﬂ’fta broken away fm*
G‘ICh ':‘GCJEIO.I to -:hm” (‘01‘1“6813‘711(1111‘3 sector
- the -t*-em*uw ¥ 1:c_g 3 is an end view
of the tr: 111511’11%@10n of my tm*a:ei viewed fro*'p
the eng !m end., and Hip
talken along he line f'ffi of Fig. 1.
CSimilar reference chavacters refer to S1iN1-
lar parts throughout the cifferent vle.'f*s of
lh@ dirawings. ' -

This v mmcn 1§ an: uﬂmovemert m}on'

{111 of the copending application of Roland
Chilte 1 Serinl No. 274938,
4th, 191 19, The inventi on, 11 COMMoi with
that of the .uml application is pait: icularly
‘mphcqlﬂe to engines having hollow crank-
shaft members and ha 1ts C:.pel_ml use 1n-Con-
nection with airplane engines. The mven-

tlon., however, is also m*mm*mal(: to aavantage
to otnel ‘f'**pf‘s 0[ 6115211110,3 1*1(:.;19.;,,1}1@ of sml t-

hhhhhh

Sappa-

neither shown nor described.

at1ons of ele-

.,Jum,,ort t
- 14 ot the latter in vertical position.

'4;' i a scetional “’"‘e‘W’ |

said heads.
a ﬂange 181 countersunk within an opening

led February:

bv threading

ary or for propelling vehicles and without
regard to the CI‘EL]l]xSh'lft construction.

Refer'lmo now to the drawings I have

shown a portlon 1 of the crankease of an en-
gine having t

treme rear end of which I provide a sphned
socket portion 2, comprising a number of
equidistant internal splines 3 separated by
grooves 3' therebelween rectangular, in cross-
section. The specific manner of a,pplymn the

splined socket to the engine taken by itself

is no part of this invention and i is, therefore,

The arr ange-
ment disclosed in the copending apnhcamo

above referred to may be employed to advan-

tage 1n this ease.

The crankease is pr (J,J:'e,r'aﬂﬁlyI prowded with

a faced end having a circular opening O

therein, with its center on the prolonged axis
of the socket portion 2. The starter unit

commprises a casting 4 having a mlot 5 ex-

tending into and %111)%“11&:‘:;111? 11111110* the
opening O in the crankease and hfwuw )
ﬂmme 6 fitting against the faced end of the

ankease a,nd bolfed theleto as at 7. The
opposﬁﬂ end ot the casting 4 1s open as at 8

and a separable head 9 bolted to the casting

as at 10 closes said open end. The upper
end of the casting 4 has an opening 11
bounded by a circular flange 12 adapted to

e q:_futmﬁ motor 12 with the Sh’lft

The motor 1s preferably an electric one of
the series wou Pd type, the detwlﬂd constr ue-
tion of which 15 no part of this invention.
This motor prefer ﬂblv includes a yoke 15, an

'pmi end h{E‘ld .LG, and a lower end head 17,

the two end heads being secured together bv

bolts 18 nassing uhiounh inteoral h‘ﬂs 19 1
E‘he lower end of each bolt 18 lns
20 in end head 17 and each bolt has an ex*eﬂ-

sion 21 projecting bevond said head. The
s*senm!eﬂ motor with 1 projecting bolts 21 i

secured to casting 4 by passing the bolt e}: '
e

tensions 21 Into corresponding opﬂmr‘wg 29
in the flange 12, and bolti ting the motor in phce
‘nuts 23 upon the free ends of the
bolt e:ﬁemio*}a and locking Lhem in place by

cotter pins or the like 24.

A hﬂned with splmed socLeu portion 2 I

] IOV"' de a toothed rh iving member 25 having

161 ein a crankshaft at the ex-

55
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| 51:)111105 26 adapted to enter into the grooves

-

10

8! between the splines 3 for clutchmfr en-
oagement with the socket member 2 but nor-
mally out of engagement therewith. Iach
of the splines is pletm ably beveled as at 27
in the manner and for the purpose of the co-
pending application above mentioned.
-~ As my starter 1s
rear end of the engine, I will 1n the (h,su;‘lp-
tion of its details Joamm*
any element neaver the engine, as th

“ward and that remote therefrom as t'1e_. reat

) 1’1@:

endd or portion thereof.

BLt‘T(‘Gll the motor 13 : and the driving ment-
95 T interpose a transmission pm[e] dhlf

comprising torque multiplying mechanisim

driven l)y the motor and designated in its

entu ety by letter T, and 11’19(11&111% o Tespon-

qive to the btdl Lmﬂ of the motor, for shift-
INg driy mng I ombel 25 1nto mesh *n 1th socle,t

~ member 2 2, and then transmitting torque, Smd

- shown

Hu

60

tirety by

aral with the har rel.

serthed.

intter meghamqm being doswnat ol in its
letter S. Mechamsm S \*111 now
be described. |

Within a cylmducal wall in the casting 4
and cm\ml with the driving member QJ 1

provice the outer race 31 of a ball be aring

31 within which is ]{]1,11'11‘110(1 a barrel mem-
ber 32. The inner race 33 of bearing 31 may

be maintained in phce by lock mltq 34 on
the barrel at one side of tﬂe hearing. With-

“in the barrel and concentric therewith I pret-

erably provide a cylindrical hub nut or in-
ternally SCIOV threaded sleeve 35 extending

beyond the inner end of the barrel h.;wmﬂ"

its nut or threaded portion at the rear end as
at 36 and having a smooth bore 39

at its forward portion. Threaded into the

nut 18 a fsme v shait 37, ha\nno‘ the drivinge
5 at 1ts forwar d end as an inteor al

;1_1(31110(31‘
part theleol An integral gaide pilot 38 fou
the screw shaft 1s mferpf)snd between the
thread
fits within the smooth borve 39 of the hub.
The threads 87 are plefowbhr sutliciently
steep to 1 ender the driving member incapable

~of arresting axial pressure. At the rear end

of serew shaft 87 therve is preferably threaded
a stop plate 40 locked in place by a lock nut
orally thereon at one end and a cear 71 at

41. This sto«p plate 18 adapteﬂ to contact

when the driving member is 1n mesh, W’Ith an
ﬂa 1ge 42 1nte-

inwardly e\iondmo ledee o1

The barrel 1s cozmeued to tmn%lmt dl 1Ving:

5 torque to the hub nut 35 through a speci: al

form of dog clutch which will - now be de-
This clutch includes a a sphined plate
45 having
Ing recesﬂse% 43 in the forward end of the bar-
rel the %md spline plate having rectangular

recesses 46 1n its mner pex 1phery for lodrrmﬂ'

splines 47 formed on a flange 48 mwmql

~with the hub nut 35. Spln g 47 are pr efer-

65_

abl;y, laterally rounded on both edges as at
47 at their forward end. Encir cling the huh

-steel. A cap
of the b‘llld, and locked thereto by

shown mounted on the.

the pm ton 0{'_ '

and meshing with a bevel
angles to the pinion. Gear 30 has a central

edd part and the driving membet an¢
~side of the spider, thus spacing the spider

splines 44 fitting 1nto correspond-

1,682,871

nut 35 and mterposed between ﬂanﬂe 48 on

the hub nut and flange 42 within the barrel
I provide a
washers 49 pre erably of a tough alloy spring
50 15 threaded over the free end
a lock

nut asat 52, and has a rim encir clmﬁ the hub

Flumhty of annular dished

70

nut as at 51 thus keeping the clutch and as-

sociated parts in assembled relation.
Referring now to the torque multlplylmr._- _.

mwhamsm T there is preferably provided a
bevel pinion 08 secured to the lower end of
motor shaft 14 by any desjred means asg at 29
gear S0 at

wht .

30

ﬂlt(i‘“ldl axle 1in line with screw shatt 37 the

reavwardly extending portion

by a ﬂanm 85 in the axle, and by a shoulder

86 in the ¢ caver 9. A washer 56 1s interposed

between the bearing and the nut 55 which

53 of which
ixle is ]oulntlled within a ba.ll bearing 54
lmllted against chsplacem(,nt in one duectmn |

33

Intter is threaded onto the free end of the axle '

and locked in placc by any appropriate means.
A cover plate 5
the ball bearing.

The forwm'dly extendmﬁ' axle portlon 58 of

gear 30 is journaled within a roller bearing

59 lodged within a ]Oumal box 60 forming an
mtwml part of a plate 87, said plate bemﬂ'-

57 serves to pr event access to |

00

11{11{[137 attached b means of screws 61 OF

the like to the barrel 52, of the mech‘mlsm S.

The gear 30 forms a spldu' for carrying a

set, of pleiel ably three planetary gear units
62 1n a manner now te be described. A paiy
of spider plates 63 anda 64 are secured to the
spider 30 in spaced relation therefrom one
on each side thercof. Tor this purpose I
provide at cach of p1eierably three equidis-
tant pmfltff a bolt 67 extending transversely
through spider plate 63, splder 30 and spider

100

105

plate 64. A pair of spacer collars 65 and 66
are provided about each bolt one on each

plates from said Splder. Any apploprmtﬂ
means such as shown at 68 1s p10v1ded tos

locking bolts 67 in position. |
Each planetary gear unit 62 preferably

110

comprises a hub 69 havmg a gear 70 cut inte-

the o hel the number of teeth of oear 70

1)9111;,;' loqq than that of gear 71. Thl ee equl-

distant openings 72 are preferably promded

115

in the spider 30, through each of which ex-

tends one of thu planetary units 62, each

being mounted in place by means of a bolt

pin ke passing transversely through the

120

splder plates and secured thereto, and hav-

which the gear hub 69 may rotate.

“ing mounted thereon a roller bem'mfr 74 about

Cooperatmﬂ with the set of gears 71 I '

provide a stationary internal gear 75 pr ef-

crably secured to the cover 9 b}f dowels 76

and bolts 77.
pr eferab]y of a somewhat leszer number of

A rotatable internal gear 78

120
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o B

~interior of the crankcase of the engine and 1
‘that the electric motor 13 by reason of its
vertical 1")08u1011 does not, extend beyond the g
extreme rear end of the transmission mecha-
Tt is thus seen that my unit extends

- 60

~end thereot and brought

-scribed 1s the*l ‘passed 1nto t
“through the open rear end 8.
| apphed to the casting at its upper end and se-

‘head 9 upon the casting,
gears 70 with internal gear 78, and nserting
‘axle portion 58 into jo

1,682,971

| teeth than ﬂear.’T 5 meshes with the Eet of

oears 70 a‘ld forms an integral part of pl

87 which plate, as heretofore noted is se—.

cured to the barrel at 61. A portion of the in-
ner race of ball bearing 31 1s mounted- upon

plate 87 as at 80.

Upon the forwar d end of casting 41 pref-
rably secure by means of screws 81 a palr

of spring cteel brake members 82 each Tnvmn
a radial portion 83 extending to the drwu*ln‘
member 25 and a peupnerﬂ portion 84, ex
tending circumferentially about a porhon of
the drlvmn member 25 and in contact with the
tops oI 1’(8 splines for a purpose appeaul__j
more hﬂl} in the description of the opem tion
below. |

Ipreier-’ro assemble my st rtmﬂ unit as

follows: The hub nut 85 is threaded upon the

screw shaft 3 , the d1shed washers 49 are

slipped over t he rear end of the hub nut, and.

then spline plate 45 is passed over the forward
'Jfo cooperation
with the splined ﬂanne 48, The barrel 32'is
now shipped over the screw shaft until the
recesses 43 are brought into proper coaction
with spline plate 45 wher eupon the stop 1 alate

40 may be threaded onto the end of the shaft
and locked in position by lock nut 41.

The
ball bearing 81 may now be siipped over the
barrel Whel eupon the plate 87 cauym ‘both
the internal gear 78 and the journal box 80
is secured to the said barrel by means of
serews 61. The transmission thus far de-
the '_uasthg 4.
The mector is

cured thereto by the bolts 1nthe manner ob-
vious from the drawings ‘md the d esvmptmn
above. Thereupon the s picer 30 carrying the
set of p]inetmy units 62 1s ingerted into the
head 9'to which the internal Gefu_ 15 has been
Previots hf secured by meang of t he dowels 76

and bolts 77. The next step 15 to mount the
neshing planetary

anal box 60, Nut a5

and cover member Ji may then be applied to
complete the assembly. -

The entire: starter unit. is. apnhed to the en-
~gine by simply inserting its forward end into

the opening O in the C.Lﬂl"il{(‘“m{} of the engine
mntil the flange 6 on the unit comes 1mnte con-
tacu Mtn (e hwed end of the crankease w hm
it may be securely a%t ?md in place by mie

of Lolth (.

tantial po* tion m the
of IllV unit ﬁtﬂ 10 the

it 1s 110LL,J ’rhm 0, sal
transmission meuhamh

Nism.
only a I‘OIRJEDFGIV small distance back of the

“engine and can be applied with ease between

glqe OI]H]'I]B and the Lsu‘d ﬁ] buﬂ‘dl?ﬂd Sepaﬂ

1n ball D*uin** 5y

tion

rating the latter from the casoline tank, in
commniercial forms of aerons utlc vehicles.

In operation, assuming preliminary adjust-

- ments such as wmbmn to have been made a

starting switch preferably of the ordinary
single 1}11{1”1110 contact w]}e_(not shown) 1is
cmbul umnmtmn the motor with a source
of electrical power ]Jl”ftl&])ly a storage bat-
tery (not shown). The motor is thus set 11ito
rapid rotaticn and through bevel pinion 98
causes a rotation of the gear or spider mem ber
30 with 1ts axle por tions 53 anrl b8 rotating
aﬂd roiler bearing 59 re-
spectively. 111(,, spider plates 63 and 64 being
11gid with the spider, rotate with it thus caus-
mng a ILV()hltIOII Gt the planetary units 62

3 b_ms the axle. By reason of the cooperation
of gears 71 on the planetary units with inter-

nai gear 75, cach hub 62 is caused to votate

about 1ts pin 3 and to impm-t rotation to its

mtegral gear 71, By a well understood dif-

fevential nction which need not be set forth at

length, the internal gear 78 is thus rotated at

2 redaced speed bear mg a definite low Tratio,

with respect to the :}pwd ol spider 30

P, -~ -

internal gear being rigid with the har-

uj._llu

rel 82 the said b arrel is caused to rotate and to

cransmnt 1ts rotation through the cluteh
15—48 to the hub nut 35.. By reason of the
braking members 82, the drn*mﬁ nmemaper 29

and 1ts integral s ovr shatt 37 are 1mpedeu 11

thei I Leﬂdeﬂcv to rotate with nut 35, and ac-

cordingly the rotaticn o1 the hub nut will
compel the screw shatt 87 steadied by guide
pilot 88, to thread its way through the nut
portion 36 until the drviving member 25 is
avtomatically brought into mesh with the in-
ternally qph'ﬂed socket portion 2. When this
occurs the stop plate 40 abuts the flange 49,
and further longitudinal movement ot the
screw shatt
ber 18 thus prevented. The subseq uent rot:
~of the Dbarrel is transmitted mrmmh
cluteh 45—48 to the hub aut and then to the
serew shait and duwﬂg member i qu’lflﬂy
establishing a positive driving connection
tetween the motor 18 and the dr Iven membey
2 to crank the engine. '

Atter the engine has started and rotates
under its own power 1t causes the driving
nember to rotate at a higher Speﬂd than that
mparted to the lmb_.nm 35 by the electric
motor. The serew shatt 87 therefore bV a

vell kne tron drasws the driving member
out of engagement with the leme and the
braking members 82 thereupon function to

Wil

0

3

m{h 1ts integral CLlT Ine Mmenm-

Gt

3¢

s
ol

VU

100

e
fmtm o
-

'.-....I
-
Gl

1‘:30 |

pleve*r* uncesived reentry of the driving

nember while the eneine or vehicle 1s in mo-

'thIl? Ehld this regardiess of the roughness or
de of the counrse. | R

i the electric motor is still running atter

the engine has started and the driving mem-

ber lms been demeshed the SCreTy shaft may

again ieed mm ardlv toward the end of the

m"-amwha{f \s soom as the (:hw o membey

tai)
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contacts the end of the rapidly rotating
- crankshaft, there will be imparted to the

serew shaft a rate of rotation sufficiently high

to cause the driving member again to recede.
If, as encount ered in practice at times the
initial explosion within the engine should

occur prematurely that 1s on the upward or

“compression stroke instead of substantially

at the extreme upper position of the piston,
then the premature explosion tends to rotate

the engine in the wrong direction thus

effect producing a sudden material increase
mn the I‘ESISLJHCL of the engine to cranking.

This phencmenon is IHUHHV designated as

“back-fire”, a term which 1 employ “with thlS

meaning in certain of the claims.
Upfm back-fire the resistance offered by the

‘engine is ordinarily greater than can be over-

1)

25

30

come by my starter unit which is preferably
designed for lightness and compactness to

])rodm ¢ a torque not gre: 1t1{y in excess of that

required for cr anlﬂnfr under normal condi-
tions.. The sudden 01'0“31:11 of resistance of
the engine to CIEIIlklIIO therefore suddenly
arrests the SCrew haft against turning and

in the absence of special construction would
also arrest the remainder of the transmission

and the electric motor with danger of 1njury
due to the inertia of the parts and the con-
sequent likelihood of destruction of the mech-
anism. By my construction the motor

thr ough the r reduction gearing and the barrel

e
] fer 1

5 ber 25 with 1ts integral s

39 continues to rotate the hub nut 35 thr nrough
the clutch 45—48. Since the (:11w.1_ng mein-
crew shaft 37 1s ar-
rested by the engine during back-fire so that

it can not be 1’*0tf1h,,d 1t fo]lows that the ro-

tation of the hub nut 85 will cause this mem-
ber to thread its way backwardly along the

40

- 1Oor IS tl apsmitted

serew shaft 37 thus drawing its integral
snlined ﬂawre 48 bﬂCLW&PdIV aoainst the
resistance of dished washers 49 out of COOP-

eration

necting the clutch 45—48 to brealc the me-

-. chfmlcal circuit between the motor and the
The continued rotation of the mo-

engine.
to the sphm plate 45 which

rotates without load until 1ts 1nner recesses
are 11 ahfmment Wlth the splines on flange 48,
when ihe compressed dished washers 49 ﬂue
free to expand to urge the sphned flange 48
and with 11 the 1nhen'm1 hub nut 35 mto €o-

-' -'opemuon with the S]Z)lll"*{,d plate 45, thus re-

it
|

connecting the clutch.
back-fire pu 1sts the cluteh will agam dis-

It the condltlon of

conneet as set forth and thas a]tenm‘re auto-

matic disconnection and reconnection of the

60

 back-fire.

c:ltmns ot back-fire.

clutch may continue for the duration of the
My starter 1s thus substantially
proot .:19_;11?1%1: injury under even severe Con-
When normal cranking
again takes place the operation proceeds in
the normal manner above described. =~

In normal cranking when no back-fire oc-

~curs, the dished was shers 49 mﬂy come 1nto

with spline plate 45 thereby discon-

tures of this mventlon are embodied,
which apparatus in its action attains the va-
- rious ob]ecfs of the mventwn and is well -

1,682,971

play to ease the shock of startlng The ini-

tral resistance offered by the engine to turn-
1ts mteﬂral |

screw shaft may result in the hub nut 35 mov-

ing of the driving member an

mg backwardly slightly against the resist-
ance of spring washers 49, until the resistance
of the washers to further: compre::smn exceeds
that of the engine to eranking.
of compression of the dished washers will in-

crease with the stiffness of the engine, thus

causing a yielding application of torque to
the engme.
ever pl‘e‘rembly made of such strength as to
permit entire disconnection of clutch 45—48
only under conditions a.pprommatmfr the Se-

verity of a back-fire. _
Upon starting of the motor if the ends of

splines 26 should abut the ends of splines 3
jamming will not occur since as above noted

threads 37 are made sufficiently Steep to

'The amount

The dished washers are how-

0

80

render the driving member incapable of ar-

resting axial pressure. The driving member

will accordmgly rotate and after a slight

turning movemeit, the splifies on the drwmﬂr
membel wiil bé in pioper ahgnment with the
orooves 3! between the splines on the crank-
shaft , whereupon meshing and the subsequent

autmn proceed 1n the normal manner de—

geribed above.

- Although I have shown a pleferred ar-
rangement with my motor extending up-
war dly from the base of the unit, it is to be
understood that I may apply my unit with
good results with the motor extending either
100
Many of the features of my invention are

Vertlcqlly downwairdly or laterally.

apphcable to the type of starter in which

some or all of the torque multiplying mecha-
nism 1s inter posed between the ultimate driv-

ing member of the starter and the engine to
be cranked, as for instance, in the copendmtr
‘LPphC‘lthIl of Joseph B1]m Serial  No.

224,494 filed March 25th, 1918. It is also to

03

103

be noted that certain of the features of this

invention may be applied to the front instead

110

of the rear end of the engine as in the said co-
pending Brjur apphmtmn or in other man-

ners. It 1sto be understood, however that as

to all these featmes, I plefer to emplo r the
specific constriiction shown and descr 1bed

As to the planetary gear reduction it is to
be understood that I may if desired apply the

torque to the spider member centrally instead

of perlphemlly and that I may employ a
~starting motor parallel instead of perpen-

dlcular to the crankshaft, and connected to

the spider by spur 1nstewd of bével gearing.
As to these features also it is to be 11"1derstood |
that the specifi¢ construction shown and de-

scribed constitutes nyy preferred form.

It will thus be seen that there is herein de-

scribed apparatus in which the several fea-

120

and
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~widely dif
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suited to meet the requwemente ef practleel
use.. -

“As many ehzmoes could be- made in the
above construction and many apparently
lerent embodiments of this inven-
be made without departing irom

tion could

the scope therect; it is intended that all mat-

ter contained in the above deecmptml or
shown in the accompanying drawings shall be
interpreted as illustrative end not 1n a limit-

1Ng Sense. -
- T-Iavmﬂ thus deserlbed my 1nve11t1011 what

1 claim as new and desn*e to secure by Let-'
“ters-Patent 1s:

1. The combination in an engme stfu“'tel of

a starting means, a transmission eonneetme'

sald means to an engine, said trangmission 1n-

| eludmg a splined 11ub an annular plate em-

2()

R
Ay |
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a0

mng s
- transimission eompmsmg 0, hub having a plu--
rality of splines, and an annular pL—l’re em-

bracing sald hub and having splines on its

“1ng a splined fi

‘_ ehne said
inner periphery cooperating with the splines
on said flange, a plurality ef anpular dished

washers encircling said hub on one side of

bracing said hub, and Sphned at 1ts Inner pe-

riphiery to cooperate with the splines on said -
re of -

hub, and means responsive to-a back-f
said engine to move said hub out of engage-

ment with said plate fer 111te]:'rupt1110 said

tm:esmw:smn S
9. The eembme tion In an engine st‘uter of

a St‘u'* ing means, a transmission for oonnecf-
eld means to an engine, a cluteh 1n said

inner periphery Hltelﬁetlll(} those of said
h :lb.. a toothed duvmﬂ' member coaxial Wlth

said hub and adapted o mesh with an engine
member, means responsive to a back-fire of

said engine, to move said hub out of enﬂ'eoe—_

ment with said plate, and means to restore

said cluteh to operative cond*hon efter said

heck fire has terminated.
3. In an engine starter, 1n eembmatlenj a

starting means, a tr anse.usemn for connecting
sald means to an engine,
transmission eo:mpr]smc- 2 hub member ] hav-
ange, an annular plate encir-
lange, and having splines on 1ts

said flange, and means responsive to a baclk-
fire, to d1seenneet the elements of said clutch
aoainst the compression of sald washers.

4. In combination, an engine, a starting
means, a transmission for connectmﬂ sald

means to sald engine, saild transmission in-

cluding a clutch- hwwne two normally COOP-

ot "_eratme elemente .:md a thr eaded connection
| between sald engine, and one of said clutch
- elements to cause dlth"lIlCCﬁOEl of S"L"d dutch'

- reepenswe to a back-fire.

BN

5 In an enelne stfu‘mr 1n combmehom 0

St‘LI‘LlIlG means hgnfmn a driving ‘member

-_-edftpted to coact with an engine for cranking,

a clutch interposed between said means ..md

said driving member, one of the elements of

said- elutch beinig connected to | 11(1 means,

'and the other hevmfr L threaded connﬂcuon

a cluteh 1 eeld'

o

relative to said driving member whereby
upon a sudden ; increase ol resistance to crank-

g resulting from a back-fire or the hike, said
clutch elements wﬂ‘_ automatically dlscon-
nect. S

6. In an LI]UIIle starter, in eombmatmn 2,
starting means having a toothed dnvmﬂ
member dapted to be connected to an en-
gine, a transmission between said means and

sald duvmn member, including a screw shaft

coaxial. Wlth said duwnﬂ member a. nut on
said shaft, a dog cluteh element 11ﬂ1d with

said nut, and a coeperetmo dog clutch ele-

ment connected to said motor

7. In an engine starter, in combination, a
starting means having a tl ansmission achpt—

_ed to eenneet 1t to an. engine, sald transmis-

ston including an annular clutch plate con-
nected to said means and splined at its inner
periphery, a hub having an external splined
portion coacting with said plate, said hub
havinga coaxial nut portion, a shaft threaded

thr omh said nut portion, and a toothed driv-

ing member (*enmcted to sa1d shaft.
8 in an engine starter, in eombmauon a

'efartme means having a- t1 ATSMISS101 ftdmpb-
fed to cennect 1t to an eng 1ne, said transmis-

sion including an annuler clutch plate con-
nected to said means and splined at its inner
periphery, a hub having an external splined
flange coacting with said plate, a dished
W eehu back of said flange, said lab having a

coaxial nut pmhon 2 shaft threaded thr ouol:

said nut portion for longitudinal mov ement
thereof, and rotation the1 ewith, and a
toel,hed driving: 111e11’1be1*'1101d Wlﬂl the for-
ward end of S:lld shatt. :

9. In apparatusof the character deser 1bed

el
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1in combination, an engine having a toothed -

driven member. a s‘mrtmn means having a
toothed (hwmw nember normally t:hc;placed

frem sald driven member, means responsive
to startine of the starting meane for bringing
anidl (ann member mto mesh with efud-

driven 1110111])(—*1 and normally establishing a
positive driving connection between said

starting means .:1.11{1- saldd driven member for

"E}.Ti]a.lﬂf the engine, a cluteh mteipoeed be-

“tween cmd starting means and said d rIVIng

member, and means 1*0%‘9011%11*@ to a baek—-

fire of Hle enemne Tor mecenneetme the ole-

ﬁ‘*eeie ei an1¢l clnfr‘*h

10. In an engine starter, in combination,
an engine, a driven member connected there- -

to, a starting means having a duﬂnn e -
bei .:x(];m{ul to cooperate Wlth said drwen
enﬂ)e tor crankimg said engine, but nor-

mally out of engagement th,_im*lth, n cluteh

105

110

120

between said means and said engine, and

meansg mvolvine a screw shaft f01 e.:.,uemn

automatic ei"as_:..mem{,nt of said driving ‘md |
said driven members upon starting of the
motor, eutomatlc disengagement upon start-

ing of said engine, and for can Sing chsenn‘ noe-

ment ot the elements ot said cluten upon a -



it

F

|6

sticlclen i»n'er ase in resistance of the engine to
crapking 1eeultm o fr om & baek ﬁ1e or the
hke.

11, Inapparatus ef the character c’feserlbed

in combination, an engine, a starting means,

3 positive transm1esmn between c:ald MEeans
and said engine, means responsive to the
star ting of said starting means for establish-

LG S ald transmission, between said starting
means and said engine to 1101‘mally 1)051twe1y'
drive the latter, means res penewe to etaltmﬂ'
Of sald engine, to. disconnect sawd tr a.nelms-._

sion at one part, and means responsive 80 a

back-fire of said engine to dleeenneet the

. transmission at. another part.

12. In apparatus of the character de-

scribed, in combination, an engine, a toothed

driven member connected thereto, a starting
means, a toothed driving member eonneeced

1to mesh with, said dri ven member to estab-

lLish a normal positive driving connection be-
tween said starting means and sald driven
member means responsive to starting of said

30

40,

engine to disconnect said driving hem said

drwen member, and means responsive to a

back-fire of said engine, to interrupt the me-
chanical connection between said star tmfr
means and said: driving member.

~ 13. Inapparatusot fhe character described,
1. combm ation, a toothed driven 111e1nbe1'
connected to an engine, a starting means hav-

“ing a toothed lrwmfr 1’1emher nermally dis-

placed from. ==a1d driven member, screw shaft
means; responsive to. starting ef the said

starting means for hrmmnw sald driving

membel into mesh. with sald (:h 1vVen member

for cranking the engine, and a clutch inter-
posed between saic sta]:tma means and sald

driving member adapted: to e disengaged by

the aetmn of said ccrew shaft means upon
baehﬁre of the engine

14. In an ennme %l arter, in combination,

'_a starting means, a barrel drwen therefrom,

50

%
' E—r!

| neete the barrel ¢

- a sleeve within the barrel, a driving member

“driven from said sleeve
moved Into engagement with an enmhe, and

ancl adﬁp{(d to be

a clutch which directly and positively con-
and sleeve for the transmis-
sion of aill nelmal torques and positively

dL.eOHHG(,tb them n eve at of an abnormal

terque -
15. In an enr*me starter, in combination, a
starting means, a barrel dl iven therefrom, a

plate eplmed thereto to be driven thereby, s

said plate having a splined opening, a screw

shaft, and a cooperating nut, one of said lat-

| '-f_ter elements. having splines cooperating with

| 'p]ate aplmed to said:

- said sphined. 0]361]]1‘1”. and a toothed dri Ving

memher controlled by said screw shaft.

"16. In an engine starter, 1n combination,

a starting means, a barrel driven therefrom, a
hub eeneen’fheally mounted  within said

“barrel, said hub havmw a flange, an annular
lange at 1ts inner and.

'tate ther ew:lth

1,682,97F

to said barrel at s (mtel pemphery, dished
annular washers enurehn o said hub and with-

m sald barrel, a toothed dviving member
adapted to engage with an engine, and nieans
for tr anenuttmo’ thrust and tor que tr om salcl

hub to said drwmn* member. _
17, In an engine starter, in combmauon, a

starting means, a barrel retated thereby, a
hub. nut concentrically mounted within s‘ud
barvel. said hub nut having a flange, an annu-

70

lar plate splined to said flange at its inner

and to said barrel at its outer periphery,

Vleldmﬂ' means within said barrel resisting

longitudinal displacement of said hub nut, a-
aml 2

screw shatt threaded into said nut
toothed driving mentber on sald shaft

80

18. In an engine stax ter, 1n eombm‘men a

starting means, a barrel 10tf1tﬂd therebv. a
hub. nut concentrically mounted within said

ther eio and adapted to move. automatically barrel, said hub nut having a flange, an annu-

lar m.,a,te having its inner periphery splined

to the edge of said flance, said plate being

mlmeeted for rotation with said barrel yleld-'
ing means within said barrel 1e51st1110* lon-
mtudmal dlsplaeemen‘r of said hub nut a ¢

screw shaft threaded into said nut, and a
toothed - dtwmﬂf member I'lgld Wlth Sald
SCECW shaft. - |

19. Inapparatus of the character desel 1bed ,
in. combination, an engine, a starting meane,_,
cooperating elutehmﬂ' elements one on said

engine, and one under control of said star tmﬂ*

1means, means responsive to starting of sald

o

06

Startmfr means. to cause said elutehmﬂ' ele-

ments. te engage each other, said means includ-
ing a hub nut and a screw shaft supported by

the latter in threaded relation, said motor con-

trolled elutehmfr element being on sald SCL ew_

shaft. -
20. In apparatus of the eharacter deqerlhed

1n combination, a starting means, a tl‘&]l%ﬂllm-

100

105

s1on for said me‘ms satd ti anemleelon includ--
ing a hub, a shatt Suppmted in said; hub, an.
enoine fhwmn' member on said E:ahdl t, means

fer causing 1'0tatmn of said hub to move said.
shatt lonfrltudmally., a stop, and a flange on |

said shaft adapted to abut said stop, when
said engine driving member 1e1ehes terque

transmlttmfr relatlon |
21. In app‘u‘atus of the char acter deserlbed
m combination, a starting means, a transmis-
sion for said means, said transmission includ-

115

1ng a barrel, a eoncentrle hub adapted to ro-
‘a screw shaft tlneaded into-
said hub, and hfwmg' a tootlied engine driving

120

member near its outer end, an mtel nal ﬂanee_ -

22. Inapparatus of the character deserlbe

(‘luteh eenneetlnw said

on said barrel, and a plate on said screw shaft =~
adapted to ‘Lbut said flange when said rh*wmo*'_- DU
-member reaches meehmn ‘position. ' R

11'..:;'-
n combmatlon, a starting means, a transini e-: )
sion. for caid means, said tranqmlsemn melud-
ing a barrel, a hub concentric ‘thevewith, a
sarrel to-said hub, a
screw shaft threaded mto sald hub ancl hav— |
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ing a toothed engine dr: IVIH{T member near its
outer end an 111t(,111c11 ﬂ&nﬂe on said barrel,

S means on said shaft achpted to abut said bar-
- rel when said driving member reaches crank-

10

15

90
| bmatmn. 2, staltmn means having a shaﬁ, a,

ing position, and a plumht,} of dished annular

Washers embracing said hub within said bar-
rel, and between said cluteh and said Hange.

93. Tn ¢ apparatus of the character de scmbed '

in combination, a barrel, having an internal

flange, an annular plate splmed to said harrel
‘near its open end, a hub nut within said

barrel, having a flange splined to said plate,
a pmlallty of annular dished washers en-
cirching satd hub nut and disposed betsween

sald bm:r.el flange and said hub flange, a scresw

shaft thlmaed into caid hub nut, and a cap.
secured to said barrel and m"ellmi}pmﬂ sald
hub flange to maintain the parts 1n assem-

bled 1“e1at10n -
24. In engine startmn apparatus 1N com-

- pmion thereon, phnetfu} reduction gearing
 criven ther eby, a barrel driven by saicl reduc-

925

30

means assocl ated with said
gine driving member for- causing automatic

tion gearing, a sleeve operatively connected
to the b‘ulﬂl an engine dl 1ving meinber, and

elee‘r and Qald 61

nmvament Gf sald drwmo menﬂ"er Trom in-

' ”opej_ajm'e to operative p{:mtlon

25. In engine starting apparatus, in combi-
nation, a sLmtmn means having a 5hf1tt.. aQ

o ]31111011 thereon, pl‘metary reduetlon oearing

the threads on said sleeve and having an en-

40

driven ther eby, a barrel driven by said reduc-
tion gearing,

an 1ternally screw threaded
sleeve OpE’:ldthOlV connected to said barrel,
and a screw threaded shaft cooperating with

gine driving member at one end theleof AT~
mnned for fl,ut(mntm movement from inop-

- er ative to operative position upon 1ﬂ1¢1t1ve 1'0-
tation of sald cleeve o

and shaft. |
26. In engine starting apparatus, in combi-

. nation, 2 “star ting me.;ms having a shaft, a

49

[ N
et
- "
el

barrel,
cald sh‘dt a sleeve o )emtndy connected to

means 101 driving said l arrel from

ard
and mﬂ:mﬂ
and means associated with-

the barrel, an engine driving memhel,_
barrel suwoundmo sald C-Ieev
member,

11’1ﬂmb=’=1 hom 1110li3-n_,1£1twe tf} opera J*e po-

51'(:1011

- 27. In engine starting appar: .ius in 1 combi-

natmn, a 5ta1*'i1nﬂ means having a shaft, a
barrel, means for driving said bu:u:l from
threaded
sleeve ope:zﬂwely conmcta,d to said barrel,

sald qhmt an - mtem{allﬂ SCIeW

~and a screw threaded shaft cooperating wit h

65

o Lh@ threads .on said sleeve and hwmo
- _11{}_

fl cll-

ome dlwmo member at one end ﬂ‘el eot AT-
'1‘111%

for ‘miomahc movement from inop-
crative
wt{wmn of said sleeve and shaft.

28. In engine starting apparatus, in cowa-

nfttlonf, il sfartmo means having a shaft

Emd "
sleeve and said engine driving member for
causing automatic 11101*U1116pt of sald dl 1ving

to operative IDOalthll upon rel *Ltive_

barrel, meatns for dri iving said barrel from
saldl shfth, a sleeve within said barrel and OP-
eratively connected thereto, an engine driv-

Ing member, and means qssoemteci with said

sleeve and said englne driving member for
causing automatic 1110vement ot a1d driving

membel ﬁ om moljc,mtwe to opemtim POS1-
tion. |

29. In engine start ting apparatus, in combi-
nation, a Start ting means having a shaft, a
barrel, means iul driving suid barrel Imm
salcl shait an '1*11:@111‘11137 screw threaded
sleeve within said barre] and operatively con-
nected thereto, and a screww threaded shatt
ccoperating 111*1 the threads on said sleeve
and having an engine dllTlHG menper at one
encl thereof arr mﬂed o1 uutomatlc move-

nent from mapem 1ve to operative position
upon relative rotation of said sleeve qnel shatt.

oU. in apparatus of the character de-

-scribed, in combination, an engine, a start-
ng means, a barrel, reduetlon oearing con-

necting said means to drive sald bﬂllel 3)
noothed engine dri 1ving member driven fl om
sald bﬁuel a clutch 111te1 posed between said

barrel and sald driving member, and means

responsive to a back-fire of
cause said cluteh to disengage.

3l. In apparatus of the character de-

said engine to

“scribed, in combination, an engine, a start-

g means, a bevel pmmn tmmnﬂ ‘there-

S

00

wjth IedUCtiOﬂ cearing including a bevel -

feal meshing with said pinion and at right
angles thereto. a barrel driven from sald re-
duction gearing, a toothed engine driving
membey (IlVeIl fmm said bdl‘lel a elutch

interposed between said barrel and said dr V-
ng membeﬂ means responsive to a bhack-fire

~of sald englne to cause said el ten to dis-

engage, and means for causing automatic
1egnmnement of said cluteh upon tarmln
tion of said baclk-fire.

32. In engine stavting appmatus in com-

b‘fnfltmﬂ a 11{}11,511‘1;_1;j

vertical pf}sfmon thereon and having a por-
tion extending thlounh an opemnn I said
housing, a transmission in said 11011@1110* 11~
cludmf"- planetary gearing, bevel ﬂe.:u*mﬂ'
co"mectmo the motor to the planﬂtmy oear-

Ing, a Darrel driven by said planetary gear-

bk_s{.

g, and an engine dllTlhO member driven
by said barrel; said transmission having two

bearings in Jmfl housing. and said )hﬂP ary

gearmy having one -be.:umﬁ' m Sald barrel.
33, In appamtus of the character de-

sbmbed N combmatwn an engine havi INg a

2 motor Smeoimd iHE

i)

105

110

115

rankgl! mib with 1*1teunl teefh at 1ts ond :

5w“t1nﬂ 1’*1@-11’13 a nut member driven there-

b},, 1 SCrew sha‘[* threaded into said nut.

and having a. toothed driving member near
1ts end, ahnned with the end of said crank-
shaft fOL meshing therewrtth. and means for

o exer tmf‘ a br aknw action on said serew shaft,

to- conmel movemem thereof toward megh.
34 An enﬁlpe starter drwe 11"1(3111(31111() 2 I'0-

130
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“rel and operatively connected to be dri

5 of rotation for the c

bar-
ven
thereby in the forward dire ection of rotation

tatable barrel, a hut arran rred within the

for the eranking of the en frm(,, a SCl L,w shatt

threaded in the nut and h aving its sole bear-
ing therein, said shaft being arranged to
float in the nut and cary ying A Udri 1ving mem-
ber adapted to be moved lonﬂltudma]ly into
engagement with a member of the engine

to be 5ta1*tecl |
- 35. An engine starter drive lllLllelF}“ 0 TO-.

tatable b.;ulel a nut arrvanged within the
barrel and. opemtwdy connected the erewlth

to be driven thereby in the forward direction
ranking of the engine

a cerew shaft thleade 1n Lll” nut and hav

. ing its sole bearing therein, said shaft being

o0

4 By

e t.}

40

arranged to float i the nut- and carrying a

'- drwnw member adapted to be moved lon-

ouudmahv into engagement with a mem-

bu of the. engine to bfj started and havinge

means for ]llllltln’? its longituchnal move-
-;menm in opposite dllGLtIOHS

An engine stant Lel drive 111(*111(:"‘111# a ro-
tatablu driving barrel, a nut arranged wlthm
the barrel and opemtlvdv connected there-

with, a screw shaft thre cacded 1n the nut, said
shatft carrying a driving member adm)ted to
be moved lunmtudnmhy mto engagement
with a membm of the engine to be btm*ted_

and having means for 111111(11‘10‘ 1ts longitu-

‘dinal movements in opposite directions co:

sisting of a projection on one end of the Sllaft
and a qhouluel on the 111&1‘1 st of the barrel.

87. An 61101110 starter drive including a ro-
tatable driving barrel, a nut arranged W1t111n

the bairel and op(,mt"lveiy conne(,ted there-
with and having an axial movement relative

to the barrel, a screw shaft threaded 1n the

nut and SJppOJLd wholly thereby, said shatt
being adapted to move longitudinally into
enfmﬂement with a member of the engine to

- be 5tm{u1 to rotate the latter.

9R%. An engine starter drive mdudnw a4 TO-
Latab e driving barrel, a nut arranged W1thm-

the barrel and oper atwuy’ connected there-

with, mefm‘s vesponsive to back-fire condi-

‘tions for disabling such connection, a screw

<haft threaded in the nut and adapted to en-

0206 a membe'l of the engine to be started.

39. An enﬂ'me starter dl 1ve including a ro-
tatable driving bar 101 qa nnut arras: wed thhm

“the bar 1e1 cangen tric of the central axis there-

thed

of, a driving connection between the barrel

and nut, cmd nut being normall
ag to 1@*101{11(11 nal movement but ca pable of
q,’ lnmto% longitudinai nmvemﬂnt to disable

y stationary

~such driving connection in case of back-fire,

. ﬁ_(}'

G

and

to be started. o
- 40: An enoine ctarter drive in eluduw a TO-

tatable: duvmﬂr barrel. a nut ar ranﬂed wnhm
the barrel comentmc of the centml axis there-
'of q drwmo* connectmn betn een the bzurel

a screw shaft threa ded 1in the nut and

adapted to engage a member of the engine
' SR - member,

'1,632,;971-- ,

and nut, said nut being normall sta;tlonary

as to. 1011*1*1&1(1111&1 movement but capable of
a limited longitudinal movement to disable

such driving connection in case of back-fire;
yielding means acting on the nut to normally
and &
screw shaft threaded in the nut and fldapted_
to engage a member of the engine to be

maintain  such drwmrr connection,

srar ted

41. An engine starter drive mcludmcr & IO~
tatable dl"lVlIlﬂ' barrel, a nut arranged within

RS

the barrel wncentuc ot the central axis there- |

of, a driving connection between the barrel

and nut, said nut being normally stationary
to longitudinal movunent but capable of a

i 4
A

111111ted 10nfr1tudmd¥ movement to disable
suen duvmﬂ connection in case of back-fire,
said barrel and nut having parallel flanges’
spaced apart, spring means mte]:posed be-—".
tween stuch ﬂanwes to normally maintain such

50

driving conneutmn and a screw shaft thread-

ed in the nut and. adflpted to engage a menr-
ber of the engine to be started. S

42, An en O1Ne starter drive mcludmg 2 TPO=

tatable driv mfr barrel, a nut arranged within

the barrel (3011<,e11t1 1C of the centra.l axis there-

of, a driving connection between the bairel
:md nut, said nut being normally stationary:

s to lonwitufhnal movuncnt but capable of
a , Limited longitudinal movement to disable
such (h iving connection in case of back-fire,
arrel and nut having parallel ﬂann*esf
spaced apart, a series of dished washers ar-
ranged in the space between such flanges and
formm g spring means to normally mamtam
such: dllV]llﬂ" connection, and a.screw shaft

saicl |

ToO.

threaded in the nut and adapted to engage 2 :

member of the engine to-be started. .

43. An engine stalter drive meludmg & T0-
tatable driving: barrel, a control member

mounted concentrically therein and rotatable

therewith and having an axial movement rel-

ative to the barrel, and an engine driving

member mounted W1t111n the. control member
and centrally of the barrel, said control and

driving members having oor)pemtmw means

105

170

whe mby the rotation of the control member

‘advances the driving member longitudinally
1nto engagement with a member of the engine
to be stm ted and then rotates Such dmvmﬂ‘_ -_

member, - L -

44. An engine st%rter drwe 1ncludmfr a

rotatable drlvmﬂ' barrel, a control member

mountecd mnr*entmmﬂy therein and rotatable
therewith, said barrel and control member
having a d1qconne('t‘1ble driving connection;
and said control member being nm'nm]ly sta-
tionary longitudinally but. capable of 2
ited longitudinal movement in case of exces-

sive resistance to-the rotqtmn of the control

“driving member

and an engine

120

lim=

mounted within' the control member and cen-

trally of the barrel, said control and driving :

members having COOpEI“Itlnﬂ' means whereby
the. rotatlon of the control member admnceg

130
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the driving member longitudinally into en-
gagement with a member of the engine to
be started and then rotates such driving
member. S -

45, An engine starter drive including a
rotatable driving barrel, a control member
mounted concentrically therein and rotat-
able therewith, and an engine driving mem-
ber mounted within the control member and
centrally of the barrel, and supported wholly
by the control member, said control and driv-
ing members having cooperating means

whereby the rotation of the control member

advances the driving member longitudinally
Into engagement with a member of the en-
gine to be started and then rotates such driv-
1Ing member, 1In combination with rotatable
driving mechanism operatively connected
with said barrel, the axis of rotation of which
mechanism is coincident with the axis of ro-
tation of said barrel and said engine driving
member. _ | - _

46. An engine starter drive including a
rotatable driving barrel, a control member
mounted concentrically therein and rotatable
therewith, and an engine driving member
mounted within the control member and cen-
trally of the barrel, and supported wholly by

- the control member, said control and driving

30

39

40

50
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members having cooperating means whereby
the rotation of the control member advances
the driving member longitudinally into en-
gagement with a member of the engine to be
started and then rotates such driving mem-

ber in combination with rotatable driving
mechanism operatively connected with said

barrel, and including a gear wheel secured to
one end of the barrel, and planetary gearing
cooperating with said gear wheel and having
an axis of rotation coincident with the axis of
rotation of said barrel and said engine driv-
1Ing member. _

47. An engine starter drive including a

rotatable driving barrel, a nut arranged

within the barrel and operatively connected
therewith, means responsive to back-fire con-
ditions for disabling such connection, and a
shatt mounted 1n the nut and adapted to be
advanced by relative movement between the
nut and itself into engagement with a mem-
ber of the engine to be started. |

48. An engine starter drive including a
rotatable barrel which is interiorly screw
threaded, and a driving member normally
contained within the barrel and threaded to

the threads of the latter whereby when the

barrel 1s rotated the driving member is auto-

‘matically caused to move longitudinally and

project outside the barrel and to engage a
member of the engine to be started. '
- 49. An engine starter drive including a
rotatable barrel which is interiorly screw
threaded, and a driving member normally
contained within the barrel and having at one
end means for engaging a member of the en-

o1ne to be started and having at its other end

screw threads engaging the threads of the

barrel, whereby when the barrel is rotated the
driving member is automatically caused to
move longitudinally and project outside the
barrel and to engage said engine member.

0. An engine starter drive including a
rotatable barrel which is internally screw
threaded, a driving member normally con-

tained within the barrel and threaded to the

threads of the latter whereby when the barrel
1s rotated the driving member is automati-
cally caused to move longitudinally and pro-
ject outside the barrel and to engage a mem-
ber of the engine to be started, and means
for causing a yielding application of the
torque 1rom the driving member to the
engine member.

1. An engine starter drive including a ro-
tatable hollow screw member, means for ro-
tating such member, and a screw shaft
threaded in such member and floating in that
member by having its sole bearing therein,
sald shait carrying a driving member adapt-
et to be moved longitudinally by virtue of
tne rotation of such screw member into en-
gagement with a member of the engine to be
started.

2. An engine starter drive including a ro-

tatable hollow member provided at one end
of 1ts bore with screw threads and with a.

plain portion for the remainder of such bore,
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means for rotating such member, and a shaft

having screw threads cooperating with the
threads of such hollow member of the same
diameter as such plain portion and cooper-
ating therewith and also having a driving
member adapted to be moved longitudinally
into engagement with a member of the en-
oine to be started.

53. An engine starter drive including a ro-

tatable hollow member provided at one end

ol 1ts bore with screw threads and with a
plain portion for the remainder of such bore,
means ior rotating such member, and a shaft
having at one end screw threads cooperating
with the threads of such hollow member and
at the other end a driving member adapted to
be moved longitudinally into engagement
with a member of the engine to be started,
and also having intermediate its length an
enlargement acting as a pilot in the plain
portion of the bore of the hollow member and
as & stop by contact against one end of said
threads. ' '

54. An engine starter drive including a ro-
tatable hollow member provided at one end
of 1ts bore with screw threads and with a
plain portion for the remainder of such bore,
means ior rotating such member, a shaft

having screw threads cooperating with the
_threads of such hollow member and also hav-
1ng a driving member adapted to be moved

longitudinally into engagement with a mem-

ber of the engine to be started, and a stop de-
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vice carried by the Shaft at 1ts screw ‘thread-

ed end.

55. In an engine St‘LI‘tel in. combination, a
rotatable dI‘lVlIlU‘ barlel ’L sleeve arranged

within and concentllc Wlth the baru,l q

clutch connected dlrectl with the barrel and
sleeve respectively for the transmission of

torque and adapted to disconnect the barrel

- and sleeve when the tmque exceeds a prede-

10

mmed amount, and a driving member
mounted Wlthm the sleeve for 10no'1tudmal

 movement thereot and rotary movement

15

therewith.

56. In an engine stalter n combmatlon a
rotatable drwmcr barrel a, sleeve a,rrancred

within and concentric with the barrel
clutch connected directly
sleeve respectively for the transmission of
torque, and a driving member mounted with-
n the_ sleeve for lonfrltu_dmal ‘movement;

thereof and rotary movement therewith, said

with the barrel zmd -

20 .

driving member comprising a shaft p01t10n o
adwted to engage the bore of the sleeve and
an engine engaging portion at one end which

1S 1101mally 1et1 acted within the conﬁnes of

‘such sleeve.

In testimony whereof, I have swned my
name to this speclﬁcatlon this 24th da,y of

June, 1919. -
" RAYMOND P. LANSING.
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