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The object of my invention is to provide 
improvements in a starting system for inter 
nal combustion engines, of ‘simple, durable, 
and inexpensive construction. 
A further object of my- invention is to 

provide a starter and generator device for 
internal combustion engines which is de 
signed to form a unitary structure having 
all the advantages of a two unit structure 
while retaining the advantages of a single 
unit structure. In this connection, it should 
be explained that heretofore there have been 
two general types of starting devices for in 
ternal combustion engines, one type being 
known as the “two unit type’7 where the 
starting motor and the generator were built 
separately and installed on an engine in 
position spaced from each other; and there 
was also the single unit type where the same 
electrical unit served as both starter and 
generator for the starting system. Each of 
these systems have presented in the past 
certain de?nite disadvantages, and it may 
be mentioned in passing that the two unit 
type of systems are subject to the objection 
that there are two attachments to the engine 
to get out of order, and the. weight thereof 
is considerably greater than in connection 
with a ‘single unit starter. The single unit 
type. of starter is advantageous .in that. it 
is more compact, but it ordinarily does not 
give -a.thoroughly satisfactory torque for 
starting;- and generating current fully ade 
quatev to. keep‘ the battery charged due to 
the fact that the size and complication of 
the structure must be reduced to a minimum. 

\Vith this explanation in view, it is a fur 
ther object of my invention to provide a 
combined starting motor and generator unit 
in'a unitary structure so that the advantages 
of the two unit e?iciency may be retained 
while the compactness and lightness of the 
single unit structure may also be retained. 

Still a further object of my invention is 
to provide an electrical device having such a 
construction that it may readily be attached 
to the crank shaft of an engine thereby 
making gearing between the generator and 
crankshaft unnecessary. 
A further object of my invention is to 

provide a structure forming a combined 
generator and motor where the ?e'd wind~ 
ings for the two portions of the device are 
supported on the same shell and which has 
the motor armature encircling the ?eld 
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windings and the generator armature re 
ceived within the lines of the ?eld windings 
whereby a relatively large torque may be se 
cured for the motor portion of the device, 
and the generator portion of the device may 
nevertheless be efficiently actuated. 

Still a further object of my invention is 
to provide a combined supporting frame and 
closure device whereby an appropriate sup 
port may be secured for the various parts 
of the ‘device, while a housing therefor is 
n'iaintained to protect such portions of the 
device as should be enclosed. 

Still a further object of my invention is 
to provide a casing designed to compactly 
and eiliciently house the motor and generator 
elements, a reduction gearing, an over-run 
ning clutch construction, and a distributor 
drive in addition to forming a support for 
these various units and a distributor. 
_ WVith these and other objects in view, my 
invention consists in the arrangement, com 
bination and construction of the various 
parts of my improved device, as described in 
the speci?cation, claimed in my claims, and 
shown in the accompanying‘drawings, in 
which: 1 

Figure 1 shows a top or plan view of my 
im roved device. a I 
figure 2 shows an end! elevation thereof, 
Figure 3 shows an elevation taken from 

the end opposite that illustrated in Figure 2. 
Figure 4; shows a vertical, sectional, cen 

tral view of my improved device whereby 
the construction of the parts is more clearly 
illustrated. ‘ 

Figure 5 shows a longitudinal, ‘vertical, 
central, sectional view t-hru a slightly di?'er 
out form of my improved device, and 
Figure 6 shows an end elevation of the 

device illustrated in Figure 5, parts being 
broken away to better illustrate-the con-' 
struction. 
Referring to the accompanying drawings, 

and more particularly to Figure 4, it will be 
noted that I have provided a relatively large 
cylindrical shell 10 which has inturned 
?anges 11 and 12 at either edge and which 
is provided with a closure cap 13 designed to 
co-act with the ?ange 12. 

‘Vithin the casing 10 and ?xed relative 
thereto. is a ?eld supporting member 14 
which is, generally speaking, of cylindrical 
shape and of approximately the diameter 
of the opening between the edges of the 
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will hold the ?eld shell from rotation, 

2 

flange 12. This ?eld supporting cylinder is 
secured from movement by screws 15 which 
extend thru the cap 13 into the shell 1% 
to 110161 the latter from rotation. Screws 16 
are also passed thru the edge of the ?ange 
12 into the cap 13 to hold the cap 13 from 
rotation relative to the shell. 
In this connection it will be noted that the 

shell 10 is divided along its horizontal center 
line, as at 17, whereby the upper half shell, 
10, may be lifted off to permit inspection of 
the. motor generator units while they are be 
ing run and at the same time the screws 15 
and 1.6 in the lower half of the shell and 0gp 

r t 
the right hand or inner end of the shell 1d, 
{LS illuSt-l‘ated in the Figure 4., a combined 
?eld support bearing retainer and closure 
member 18 is provided. This member 18 
has a Shoulder adjacent to its outer edge and 
on its, inner face designed to ?t closely 
against the inner edge. of the inner end of 
the ?eld shells 1d whereby said shell and the 
shell supportingmember 18 may be properly 
aligned. Suitable means such as screws7 are 
provided for tasten-ing the outer edge of this 
'supp0rtingn1ember-18 to the inner end of the 
?eld shell 14, It will'be noted, at this time, 
that the ?eld supporting member18 has an 
offset portion ad-jiacentto the opening at the 
central portion thereof designed to receive 
and support the outer ring of a'ball race. 
The ?eld supportingshell is provided with 

projecting‘ core members 19.. at intervals 
T around its periphery which are designed to 

enter‘ and support the ?eldcoilsof my im 
proved generator motor unit. In the form 
of device illustrated in- Figuresz3. and 4 these 
core members 19 project or extend outwardly 
from the ?eldshellld and-both the motor 
and generator- ?eld windings are wound up 
on the: sameIc'ore. outside of the ?eld shell 14. 
In the form of device illustrated in Figures 
5 and 6, separate cores/Z0 and 711 are pro 

" vided for the motor andv generator ?elds; the 
motor ?eld cores being disposed outside of 
the shell 14: and the generator cores being dis 
posed inside-of the shell 14. These cores are 
preferably arranged so that the motor and 

- generator cores are directly opposite each 
other on the shell 11L so that bolts. or screws 
72 may be passed through the shell for se 
curing these cores in places in pairs so that 
the same bolts or screws will serve to fasten 
both the'generator and motor core in place 
in each case. In this connection it may be 
suggested that I have found the structure 
illustrated in Figures 5 and 6 to be preter 
ableto that illustrated in Figures 3 and 4 in 
View of the fact that it is easier to assemble 

4 and furnishes a slightly more eilicient elec~ 
trical design. 
Extended through the cap 13 and the ?eld 

support 18, which will hereinafter be called 
the “inner cap” is a shaftv 21. Ball races 
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are associated with both the cap 13 and the 
inner cap 18 for aligning the shaft’ with 
the ?eld shell 1-1. Mounted on the shaft 21 
is a laminated armature core 23 upon which 
are generator armature windings or coils 2a 
which terminatein a commutator member 
25 disposed adjacent to the cap 13, or outer 
cap. Supported on this outer cap 13 by any 
suitable supports 26, are brushes 2? designed 
to take off the current generated in the gen 
erator armature. The ?eld supporting shell 
1+1 is provided with an outwardly extending 
annular shoulder 28 adjacent to its outer end 
and to the ?ange 12. A hollow cylindrical 
motor armature shell 29 is of suflicient size 
so that it may encircle the ?eld windings 20 
on the ?eld shell 14, and is provided with in 
wardly extending flanges at either end. One 
of these flanges 30 is designed to be received 
in the channel formed between the shoulder 
28 on the ?eld shell 1% and the ?ange 12 of 
the casing 10 whereby an aligning hearing 
may be provided for the outer end of the mo 
tor armature shell 29. The inner ?ange 31 
of the motor armature shell is extended to 
position adjacent to the inner end of the 
shaft 21 where a ball race provides a 
journal and alignment between the motor 
armature shell and the shaft 21. In'this con 
nection it will be noted that atv certain times 
the motor armature rotates at di?’erent 
speeds from the generator armature and at 
other times the motor armature remains sta 
tionary when the generator armature is re 
volving. Hence the motor armature forms 
an additional bearing and alignment for the 
generator armature under the latter condi-' 
tion; and under the former condition free ro 
tation of the two relative to each other is per 
mitted by means of this bearing 32. At the 
inner edge of the ?ange 31 of the motor ar 
mature shell and adjacent to the bearing 32 
the ?ange 31 is extended laterally to form 
a cylindrical thimble upon which are mount 
ed the commutator members 33 for a motor 
armature. These parts have radial ex 
tensions 34E thereon 'designed'to extend to po 
sition to make connections with the motor 
armature coils. Disposed within and sup 
ported by the motor armature shell are core 
members 35 which receive the motor arma 
ture ‘windings 36 which extend through 
openings 37 in the ?ange 31 of the motor 
armature shell and connect with the exten~ 
sions 34 from the commutator segments 33 
on the motor armature. housing. 

It will be noted that the armature shell 29 
is divided in a. transverse plane whereby the 
core members 35 may be assembled into the 
inner half or portion of the motor armature 
shell and then the outer portion of the motor 
armature shell may be placed in juxtaposi 
tion with the inner portion and the core 
members to thereby lock the core members 
in place and complete the assembly of the i 
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armature shell and core. Screws may be 
provided for securing these two portions of 
the motor armature shell together. 
The inner end of the housing 10, as has 

been previously described, terminates in a 
?ange 11. This leaves an opening at the end 
of the electrical unit housing and I provide 
a combined bearing, casing, and closure 
member for this opening to which I have 
given, generally,'the reference numeral 38, 
and which I will hereinafter refer vto as the 
“gear housing” or “casing”. The inner end 
of this casing'38 is provided with a- laterally 
extending annular- ?ange 39 designed to 
enter and engage the opening at the inner 
edge of the ?ange 11 ‘of :the electrical unit 
housinguso that the gear housing and the 

- electrical unit housing may form the equiv 
alent‘ of- a unitary structure. Adjacent to 
the'?ange‘ 39 in the casing 38 is a transverse 
web=40'which forms a main portion of the 
closure-for the’ electrical unit housing 10 at 
the inner-lend ithereof and which supports, 
in=any suitable manner, the motor arma 

' ture brushes-41 in position to contact with 
thelicommutator-‘segments 33 of the motor 
armature. iW'ires are connected to these 
brushes and: the current conducted thereto 
by'any' suitable'means which are not here 
shown.v The ‘gear housing 38 receives the 
inner end of the armature shaft 21 of the 
generator portion of my electrical unit. Ro 
tatably mounted on the inner end of this 
shaft 21 and within the gear casing 38 is 
a combined sleeve and gear member 42 which 
is keyed at 43 tothe commutator supporting 
sleeve at the inner end of the ?ange 31 of 
the motor armature shell. It will, therefore, 
be seen that this combined sleeve and gear 
member 42 connects the motor armature with 
the interior of the gear casing 38 and as it 
is rotatably mounted on the shaft 21 it per 
mits rotation of the motor armature inde 
pendent of the rotation of the generator 
armature. The gear 42 serves another func 
tion in that an oil tight, or substantially oil 
tight, connection is made between a portion 
of this gear and the web 40 of the casing 38 
whereby the gear casing 38 may be packed 
with grease which, however, will be pre 
vented from reaching the interior of the elec 

‘ trical unit casing by the partition 40 and the 

60 

gear 42. The teeth on the gear 42 engage 
a large gear 44 mounted on a jack shaft 45 
disposed adjacent to the lower portion of 
the casing 38. A similar gear 46 is also 
?xed to the jack shaft 45 and co-acts with 
the teeth of a large ring gear 47. A shaft 
48 is journalled. as by a ball race 49, in an 
end cap 50 which closes the outer end of 
the gear housing 38. _ 

It may be mentioned in passing that the 
shaft 48 is an extensiom'or is designed to 
be the equivalent of an extension, from the 
crankshaft of an internal combustion engine. 
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A?ixed to the portion of the shaft 48, which 
I will hereinafter term the “engine shaft” 
is a combined gear clutch member and cou 
pling member to which I have given the 
numeral 51. This member-51 is associated 
with the ring gear 47 to ‘form an over-run 
ning clutch assembly which will cause these 
two members 51 and 47 to be locked from 
movement relative to each other when the 
parts are rotated in a certain direction,- and 
to be free from each other when the-parts 
are rotated in another direction.’ 
In the form of device here illustrated, balls 

or rollers are set into tapered notches 
in the inner edge of the ring gear 47rand 
these rollers 52 are held in place by retaining 
plates at either side of the ring gear 47, 
these plates serving to journal the ring ear 
relative to the coupling member 51‘an .at 
the same time to retain the rollers 52. The 
coupling member 51 is keyed at 54-‘t0 the 
generator shaft 21. . ' 

The parts heretofore described are all op 
eratively connected as has been brought out, 
‘with the engine shaft of an internal com 
bustion engine-viz the shaft 48. 
From the description of the construction‘ 

of the parts hereinbefore mentioned it will 
be seen that the engine shaft 48 is keyed to 
a coupling member 51 which in turnfis keyed’ - 
to the generator shaft 21 whereby ~the gen 
erator armature must rotate at all times at 
the same speed as the engine shaft rotates 
so that the generator will generate current 
whenever the engine shaft 48 is rotating at 
sufficient speed. ' 
Now, in case the engine to which the shaft 

48 belongs may be stopped for any reason 
and it is desired to start such engine in the 
manner well known in connection with in 
ternal combustion engines, the engine shaft 
48 will be rotated by the following means: 
Circuits will be closed thru the starter motor 
armature brushes 4-1 thereby rotating the 
motor armature shell 29 which in turn ro~ 
tates the gear 42 thereby in turn actuating 
the reduction gearing comprising gears 42. 
4-4, 46, and 47. Actuation of the ring gear 47 
in the direction in which it is urged by the 
motor armature when the engine shaft 48 is 
at rest causes the over-running clutch device 
to engage the ring gear 47 with the coupling 
member 51 and thereby with theengine shaft 

so that rotation of the motor armature 
will impart rotation to the engine shaft 48 
thru reduction gearing. \Vhen, however, 
the engine starts then the shaft 48 will rotate 
at a greater speed than the gear 47 which 
automatically releases the over-running 
clutch mechanism and permits the dis-en~ 
gagement of the shaft 48 from the motor 
armature. This engagement and dis-engage 
ment of the engine shaft from a starting mo 
tor armature is generally well known in 
the art hence is not more fully described 
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here. The gear casing 38 is provided with a 
sleeve 55 which is hollowed out to form a 
bearing and support for the distributor shaft 
56 which has a distributor device 57 of ordi 
nary construction operatively connected 
therewith at the point outside the casing The lower end of this shaft 56 has a gear :33 

secured thereto which engages with the gear 
59 which may be formed as part of the 
coupling member 51 or keyed thereto. 
From the foregoing description it will be 

seen that whenever the engine shaft 48 ro 
tates then the gear 59 on the coupling mem 
ber 51 will impart rotation to the distributor 
shaft 56 thereby in turn actuating the dis 
tributor mechanism 57. It has heretofore 
been mentioned that the casing 38 is closed 
with an end cap 50 and this latter is secured 
in place’ by screws 60 whereby gears may be 
packed with grease inside this gear casing 
38 so that the parts therein may be substan 
tially noiseless in operation and may require 
substantially no attention throughout the 
life and use of the device. It will also be 

> noted that I have provided long-liv-ul bear 
ings for the electrical units comprising ball 
bearings so that they may also run for long 
eriods‘bf time without attention. Atten 

tion should also be called to the accessibility 
oi the various portions of my improved de 
vice, as for instance the generator brush and 
commutator assembly may be readily in 
spected or repaired by moving the end cap 
13. The motor, commutator, and brush as 

' sembly may be readily inspected or repaired 
by removing the eear casing 38' from the 
electrical unit housing which is accomplished 
byv simply sliding the ?ange 39 out of the 
?ange 11 after the retaining screws 6]. (see 
Figure 1) therefor have been removed. The 
over-running clutch device, or reduction 
gearing for the starting motor, or the dis 
tributor drive,.may all be inspected or re 
paired by simply removing the screws 60 
which hold the cover plate 50 in place. In 
this connection it will be noted that there is 
a sliding key-way construction between the 
coupling member 51 and the shaft 21, and 
also between the motor armature housing it) 
and the gear 42 so that the gear 42 and cou 
pling member may simply slide off their re 
spective associated arts when the gear 
housing 38 is removec . 
The main advantages arising from the use 

of my improved structure have already been 
mentioned but it may be well to speci?cally 
point out again that my starter and gener 
ator drive structure is so arranged lirst that 
it might be connected directly to the engine 
shaft of an internal combustion engine; 
and, secondly, a crank for such internal coni 
bustion engine may be connected to the pro 
truding end of the generator shaft 21 there 
by making it possible to crank an internal 
combustion engine by hand. if desired. with 
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a minimum amount of additional equipment. 
Moreover, the electrical units of my im 
proved starting system and gearing therefor 
are removable as. a unit, and the portions of 
the unit are each readily removable relative 
to each other so that any desired or necessary 
portion of the gearing or electrical units are 
readily accessible and removable for inspec 
tion and repair. . 
Some changes may be made in the ar 

rangement and construction of the various 
parts of my improved device without depart 
ing from the spirit of the invention therein, 
and it is my intention to cover by my claims 
such changes as may be reasonably included 
within the scope thereof. 

I claim as my invention: 
1. In a device of the class described, the 

(:(nnbination with a housing composed of 
separable sections, an electric generator and 
an electric motor disposed within said hous 
ing, a shaft passing through said housing, 
a generator armature on said shaft,- 21 con 
centrically disposed shell extending around 
said shaft and enclosing said generator ar-. 
mature, a second concentrically disposed 
shell surrounding said‘ ?rst shell, a concen 
trically arranged starter core carried by-said 
second shell, commutators for both the gen 
erator and the starter, a motor shaft, reduc 
tion gearing connecting said motor shaft 
with said armature shaft, over-‘running clutch 
mechanism in said gearing, and a housing 
for said gearinm 

2. In a device of the class described, the 
combination with a housing composed of 
separable sections, an electric generatonand 
an electric motor disposed withinsaidhous. 
ing, a shaft passing throughsaid housing, a 
generator armature on saidshaft, a con-. 
centrically disposed shell extending around 
said shaft and enclosing said generator 
armature within said housing, a generator 
core within said shell, a second concenq 
trically arranged shell within said. housing, 
a starter core carried by said second‘shell, 
con'unutators for both the generator and 
the starter, a motor shaft, reduction gearing 
connecting said motor shaft with said arma 
ture shaft, overrunning clutch mechanism 
in said gearing, a housing for said gearing, 
in combination with a distributor, and a 
driving means for said distributor cooperat 
ing with said gears. . 

2-}. in a device of the class described, an 
electrical unit housing comprising a sub 
stantially cylindrical member provided with 
inwardly extending ?anges at either end 
thereof, a concentrically arranged ?eld shell 
supported within said housing in position 
adjacent to the edges of one of said ?anges, 
a closure member for the opening formed 
by said ?ange. and removably secured there 
to. a. gear housing having an annular later 
ally extending ?ange thereon adapted- to be 
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removed and to be secured to the edge of: the 
other ?ange of the electrical housing to there 
by complete the electrical housing);? a sealing 
partition extended across said gear housing 
adjacent to said flange, and a closure cap 
removably secured to the gear housing 
whereby said gear housing portion of the 
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structure may be packed with grease which 
will be Withheld from the electrical portion 
of the structure and whereby the portions 
of the electrical and gearing units housed in 
the entire structure may each be readily 
accessible. 

FRED ALLISON. 


