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STARTING MECHANESTA 
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Mansfield, (Eric 

Application September 25, 1931, Serial No. 565,250 
16 Claims. (C. 299-33) 

Our invention relates to starting devices and 
particularly those devices adapted to starting eno, 
gines of the explosive or internal combustion type. 
One object of our invention is to provide a 

6 starter which is simple in construction and op 
eration and which is efficient and reliable. 
Another object of our invention is to provide 

a starter which will automatically throw into 
operative engagement with the device to be 
Started and to automatically throw out of and 
free of engagement with Such device instantly 
upon the device starting. 

... Another object of our invention is to provide 
a Starter which may be engaged with the nova 
ing engine through accidental operation of the 
starter without injury to the parts thus engaged 
and which will be immediately thrown out of 
engagement and automatically rendered inoper 
ative as a starter for the time being. 
Another object of Our invention is to cause 

engagement of the starter pinion. With the ens 
gine gear through direct facial engagement of 
the teeth throughout their length as against the 
engagement taking place through iongitudinal 
novement of the pinion relative to the gear as 
is the practice with a nany starters now on the 
market. 
Still another object of our invention is to 

utilize the starting and running torque of the 
starter motor. 
Our invention resides in the new and novel 

construction, combination and relation of the 
Various parts hereira described and shown in the 
drawings accompanying this specification. 

In the dra Wings:- . 
Fig. 1 is a Schematic View of the relation of 

the engine gear, motor frame, starter bearings 
and starter pinion when in the inoperative or 
'out' relation. 

Fig. 2 is a schematic drawing showing the rela 
tion of the same parts as in Fig. when the 
starter is in operative or “in' relation. 

Fig. 3 is a schematic drawing showing the com 
bination of FigS. i and 2. 

Fig. 4 is a Schematic drawing showing the top 
view of the relation of the starter to the engine 
as applied to an engine-driven car. 

Fig. 5 is a top view of our engine starter. 
Fig. 6 is a side view of our starter shown in 

Fig. 5. . - 
Fig. 7 is an end view taken on the line - 

of Fig. 6. 
Fig. 8 is a view of the left-hand end of Fig. 6. 
Fig. 9 is a longitudinal sectional view taken 

on the line 9-9 of Fig. 8. 
Fig. 10 is a modified schematic view of the re 

lation of the parts shown in Fig. 1. 
Fig. 11 is a schematic view showing the oper 

, alting connections, switch and battery, in combi 
60 nation with the starter. 
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Engine starters in the past have generally 
been of such construction as to involve a great 
many parts for throwing the starter into and 
Out of engage aet; or mesh. With the engine gear 
and the operation has been Such as to produce 
considerable wear upon the parts when engage 
ing and disengaging and especially is Such Wear 
very large if the starter should be thrown into 
Operative relation. With the engine While in no a 
tion and any times such operation results in 
breakage of starter parts. 
In our invention the parts are reduced to a 

minimum and the Emotor can be thrown into and 
out of engagement With the engine with prac 
tically no wear upon the parts and may be 
thrown into engagement with the moving engine 
Without any destructive -or injurious effects and 
will be immediately and automatically thrown. 
out of engagement. With the engine under Suci, 
conditions. 

In our preferred embodiment of the invention 
We provide a starter frame or cradle 1 which may 
be mounted upon a bracket 2 secured to the en 
gine frame 3 so that the pinion 4 on the starter 
Will be periaanently held in fixed operative relara 
tion with respect to the gear 5 on the engine. 
We are describing the operation of the starter 

With respect to the engine when the starter is 
in the position shown in Figs. and 4. 

The starter frane is provided with a holding 
flange 6 which is provided with spaced openings 
6' by neans of which the starter may be secured 
to the bracket 2 through the medium of bolts, 
screws or other fastening devices. 

The fange 6 acts as a bearing for One end of 
the starting notor and has a bore 7. The other 
end of the notor is Supported by means of a sepa 
rately formed bearing 8 having a bore 9 and se 
cured to the lower part 10 of the frame by 
means of the bolts ... 
We prefer to use an electric motor M as the 

power Unit in Our Starter, comprising a field frame 
12 and cois 13 and armature 14 mounted on the 
shaft 15 which in turn is mounted in the bearings 
16 and it projecting from the end plates 18 and 
19 respectively and fixedly secured to the field 
frare i2 by means of the countersunk screws 20. 
The axis (-a upon which the armature rotates 

coincides with the longitudinal axis of the field 
france 12, in other words, the field frame 12 and 
the are nature i4 have a common axis a-a, but the 
axis (-O is not the axis upon which the frame 
pivots. 
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The axis of the field bearings 16 and 17 upon 
which the field frame 12 rotates is represented 
by the line b-b. It will be noted that, the axes 
a-d and b-b do not coincide, in other words, 
the axis of the armature is eccentric With respect 
to the axis upon which the field frame rotates such 
that if the field frame 12 and ends 18 and 19 rotate 
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about the axis b-b then the axis a--a will form. 
a path of revolution about the axis b-b. 

In Fig. 1 is represented schematically the rela 
tion of the field frame 12, the field frame bearing 
16, the armature pinion 4 and engine gear 5. The 
axes of the starter are represented as positioned 
On a radial line approximately 45° with the hori 
ZOntal, although this particular relation is not 
necessary. 

It is well known that the armature and the field. 
of an electric motor produce a torque, that is, a, 
force which produces or tends to produce rela 
tive rotation or torsion. in the field of the motor 
is held stationary, the torque produces a rota 
tion of the armature only, but should the arma 
ture be fixed so that it cannot rotate, then the 
field Would rotate about the armature. We have 
found that if the field frame and the armature 
Should be mounted so that both are free to rotate, 
relative rotation of the field and armature will 
take place about their common axis upon ener 
gization of the field and . arnature, and we have 
further found that the field frame will rotate 
relative to the armature and to its supports, also 
the armature will rotate relative to the field and 
relative to the supports. 
We have also found that if the field frame is 

mounted to rotate upon eccentrically disposed 
bearings having the axis of rotation b-b, that 
the arnature will rotate relative to the frame 1.2 
but Opposite thereto upon the axis d-a and the 
field frame 12 and armature will rotate as a unit, 
Simultaneously upon the axis b-b. 
We make uSe of these findings as a means of 

allowing the armature pinion into aid out of en 
gagement With the engine gear in order to rotate 
the engine gear and to disengage the starter 
pinion from the gear instantly and automatically 
upon the engine starting under its own power. 

tReferring to Fig. 1 the direction of desired 
rotation of the engine gear is indicated by the 
arrow C and the center of rotation of the field 
frame and armature as a unit and relative to 
the engine gear is about the axis b and rotation 
Of the armature relative to the field frame 12 
and the gear 5 is upon the axis. O. The relative 
directions of rotation of the parts 4, 12 and 16 
with respect to each other and the gear 5 are 
indicated by the arrows. The axis a revolves 
about the axis b. 
We find that the instant the notor ified and 

armature are energized, the torque between these 
parts in order to overcome their inertia will cause 
the motor field 12 to rotate upon the axis to 
as indicated and the armature 14 will rotate 
about its axis a in the direction indicated and 
Simultaneously with the rotation of the field 12 
and its bearing 16 about the axis b the axis a 
Will revolve clockwise about the axis b bringing 
the armature pinion 4 into mesh with the engine 
gear 5 as shown in Fig. 2, the axis of the arma 
ture having moved through the path d from the 
position a to the position a’. 
The armature 14 will continue to rotate upon 

its axis a--a and will rotate the engine gear 5 
but the motor frame 12 will be prevented from 
rotating beyond its cooperative position with the 
engine gear through the engagement of the ad 
justing screw 21 positioned in the lug 22 (see 
Fig. 8) with the bearing 8. The adjusting screw 
23 mounted in the lug 24 Will engage the bear 
ing 8 when the starter is inoperative. 

Fig. 3 is a combination of the Schematic air 
rangements shown in FigS. 1 and 2, the starter 
parts in their 'out' positions being shown by 
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solid lines and in their “in” positions by dotted 
lines. 
The motor M may be of the usual standard 

type used in engine starters modified and mount 
ed in a Support so that the field frame may rotate 
relative to the arnature and to the Support 1. 

It is usual to ground one side of the notor 
circuit and this we have indicated as the lead 
25 Secured to the frame 12 at 26 and the lead 
27 from the armature 28 is connected to a ter 
initial 29 insulated from the frame and Which 
is held in position by means of the insulated 
Screw 30 which also holds in position a spherically 
shaped terminal 31 which rotates with the field 
frame 12 about the axis b-b. It Will be ap 
preciated that the terminal 31 is therefore con 
nected to the ai'nature lead 27 in insulated re 
lation to the frame. Mounted upon the bearing 
8, and in insulated relation thereto, is a ter 
minal 32 secured by the Screws 33 and contact 
ing with the terminal 31. The cupped surfaces 
give greater area, of contact. 

In Order to a SSure the return. Of the field fraine 
to its Orina O' 'out' position. When the Starter 
is in Operative, a Spring 34 is Secured to a pro 
jecting lug 35 from the Starter frame and con 
nected to the notor frame by means of the pin 
36. This brings the stop Screw 23 into contact 
With the bearing 8. If desired the lead 27 may 
be brought out through an opening in the field 
frame 12 or the end plate 29, thus avoiding the 
use of the Special connection comprising the parts 
29 to 33 inclusive. 
In Fig. 11 is shown a Schematic hook-up con 

prising the field 13 having one end connected to 
ground C and the other end connected to the 
arnature brush, 37, and the other armature brush 
38 connected to a SWitch S by means of the 
conductor 39. The SWitch S is also connected 
to one side of the battery B by means of the 
conductor 40, the other side of the battery is 
Connected to ground through the conductor 41. 
The notor, it will be recognized, may be of 2 
or 4 pole type, or more if desired, but we have 
ShoWn a 2-pole motor for simplicity. 
When the SWitch S is closed as by means of 

the foot of an operator, the field and armature 
Will be energized and the starting torque will 
instantly throw the pinion 4 into engagement 
"With the gear 5. The al"nature will rotate in 
cooperative relation with the gear and rotate 
the Sane but the instant the engine Starts to 
rotate under its own power and drives the arma 
ture of the starter, the torque between the motor 
field and armature Will not be sufficient to main 
tain the field frame in its 'in' position and 
the armature pinion in cooperative relation with 
the engine gear and the notor field will then 
rotate back to its normal or 'out' position and 
With it the armature and be held in that position 
by the spring 34. We find that this 'out' posi 
tion of the starter will be maintained even though 
the SWitch S remains closed and the arnature 
14 rotates Since the torque between the field and 
arrnature is very Sinal While the arnature is 
rotating with practically no load. 
We also find that if the engine is running and 

the switch S is closed, the starter will throw 
into operative relation with the engine gear due 
to the initial Starting torque of the motor but 
the instant engagement takes place and the en 
gine drives the notor pinion, the St ,rter will 
drop out of engagement with the engine gear 
and return to its normal or 'out' position even 
though the Switch S may still be closed due to 
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the torque not being sufficient to maintain the 
field frame in its 'in' position. 
We find that the engagement of the motor 

pinion with the engine gear takes place with . 
is practically no noise or wear upon the teeth and 

other parts of the apparatus and any engage 
ment of gearing while the engine is operating 
takes place without clashing. The teeth of the 
pinion or gear may be 'So shaped as to assist in 
the said engagement. 
In order to reduce the shock upon the various 

parts at the time of engagement of the pinion 
with the gear and cause as silent operation as 
possible, we mount the pinion 4 upon a sleeve 42 
Which is secured to the shaft 5 by means of bolt 
43 with an interposed mass of resilient vulcanized 
rubber 44. The pinion 4, sleeve 42 and rubber in 
sert 44 may be secured together by vulcanizing 
the rubber to the other parts thus forming what 
may be termed a surface union of the rubber to 
the metal parts, or it may be secured by means 
of suitable cement or held by mechanical Ameans 
Such as clamping. - 
The arrangement of the starter parts with re 

spect to each other and to the engine gear may 
be considerably varied and the starter ray be 20 
'sitioned at various points about the circu Yafer 
ence of the engine gear but if placed. On the op 
posite side of the vertical center line g-g of the 
engine gear 5 from that shown in Fig. , the 22kis 
2. Would then be positioned above the axis b SO 
that the rotation of the starter upon its 22is to 
Would throw the pinion 4 into engage aeght, with 
the engine gear 5. 
In Fig. 2 one is looking at the end of the motor 

oppositely from that in Figs. 1, 22.2d 3 22nd, there 
fore, the axis o. is oppositely disposed to the 33 is 
from that shown in Figs. , 22 ad 3. - 
In Fig. 10 the axis is shown in direct, vertical 

4. alignment with the axis a, with the center of gray 
ity of the (notor below the axis b, 2nd Statost&Eh 
tielly in alignment with the axes ( 2.26 b, thus the 
starter Willi return to its normal positioI2 by grav 
ity. We use the spring 34 to make the real. In of 

5 the starter to its “out' position inoxe positive 2nd 
to maintain it in the “out position against side 
throw of the car as the starter field and a 'Can 
ture may be said to approximate 2, penciulun?talling 
in its eccentric bearings 16 and 1 and SVYinging 

50 about the axis o. 
The stairting torque which totates the fied 

frame upon its eccentricely disposed beerings &nd 
throws the pinion into mesh with the eIgine gea, 
is of very short duration and the pinion is held 

5R in nesh With the engine gear only SO long as the 
notor is exerting torque. Agora the engine gear. 
The relation of the parts are such that the aires 

mature and notor field are each free to rotate 
simultaneously and relative to each other in Op 
posite directions upon the axis (E-2 and the field 
rotates upon eccentrically disposed bearings have 
ing the axist-in such that when the starting 
torque is exerted in the motor, the field will aro 
tate upon its eccentric bearing and move the ar. 
mature pinion which is mounted to revolve about 
the axis b-b of rotation of the field into engage 
ment with the engine gear while the 3rmature 
is rotating upon its own axis (-E and the pinion. 
will remain in mesh with the engire gear as long 
as the starter is driving the engine but the pinion 
will drop out of engagement with the gearinstaat 
ly upon the engine driving the pinion and the 
starter will automatically return to its normal or 
“out' position. 

The amount of angular movement of the axis 
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frazine in fixed relation to the eagine and gear, 

3 
a to engage the pinion with the gear may be 
varied by varying the distance between axes a 
and b. 
The circular fiange 46 will assist in centering 

and holding the starter in fixed position on the 
bracket 2. We have referred to the 'rotation' of 
the field frame 12 but it may be said that the "ro 
tation” is more nearly that of a back and forth 
"oscillation' as the field moves between the stops 
2 and 23. 
Our invention is adapted to the starting of other 

devices than gasoline engines and the motor may 
be any translating device comprising two rela 
tively rotating parts. 

In Fig. 4 the auto frame or body is represented 
a 50. The Outer end of the teeth. On the pinion 
4 may be rounded if desired thus meshing more 
easily with the gear teeth. 
• Modifications will suggest themselves to those 
skilled in the art and, therefore, we wish to be 
limited Only by OUX clairs. 
We cairn:- r 

... the combination. With an engine operable 

S5 

95 

by its own power and having a starting gear, of 
a starter Aotor having a Support with an open 
ing therethrough and mounted on the engine, 
frare in fixed relation to the engine and gear, the 
motorieid mounted on the support to pivot upon 
its axis relative to the gear, an arnature mount 
ed on the motor field to rotate upon its own axis 
2nd pivot with the field upon he field axis, 2, 
state pinion secured to the anature and ro 
tataole thereWith and Q'ojecting through the 
opening 2.Éd Rovable into a 2nd Out of operative 
exngageinent. With the engine gear as the field piv 
ots ago; its 2xis, the pinioA, being normally out 
OS (engageRaen. With the gear, Ineans to ener 
gize the field 32nd 225 aire at Will of an oper 
ator, the said energization of the starter cre 
atting 2 torque ce&V7een the field and arrnature 
to rotate the arrature and pinion upon the ar 

5 

2nature 233is, the initiei torque operating to ro 
tate the field Igor its axis to foring the pinion 
into operative engage:Gen. With the gear and 
rotate the S2 rae. 

2. The combination with an engine operable 
toy its OWI power and having 2, starting gear, of 
8, Staates 2 (otor having 2, SLOport with an open 
ing therethrough and Rao inted on the engine 

12 , 

25 
the fractor aeid Kounted on the support to pivot 
upoR its own 22 is relative to the gear, an ar 
an&t 2'e Counted on the Eaotor field to rotate upon 
its OST 23 is and pivot with the field upon the 
field 33.is, a starter pinion secured to the armature 3 
and rotatable therevita and projecting through . 
the opening and novable into and out of operative 
engage next With the engine gear as the field piv 
OtS On its 22&is, the pinion being normally out of 
engage rent with the gear, Raeans to yieldingly 35 
Zaaintain the pinion normally out of engagement 
with the gear, Raeans to emergize the field and ar 
Zaat are 2, Wii of 2X operatos, the said energiza 
tion of the starter creating a torque between the 
field and &r 2ture to rotate the armature and 
pinion upon the arrature axis and move the 
pnion into operative engagement with the gear 
&Rd 3'Otate the S3 ?he and which engagement is 
maintained until the engine starts and the pin 
ion is rotated by the gear at which time the torque 
Will erecticed and the pinion automatically re 
turned to its normal 'out' position and remain 
in the 'out' position until the energization ceases. 
and the artinature ceases to rotate and re-ener 
gization takes place. - 
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4. 
3. A starting device comprising a Support hav 

ing axially aligned Spaced bearings, means to 
Secure the Support to a holding device, an elec 
tric motor having a field and an arnature and 
shaft and axially aligned trunnions. On the ends 
of the field each having an external and an 
internal bearing surface eccentrically disposed 
and the trunnions cooperating with the Support 
bearings to mount the notor to pivot relative 
to the Support, to either of two positions, means 
to limit the pivotal movement of the field in either 
position, a spring biased to rotate the field to 
and yieldingly maintain the field in One OSi 
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tion, the armature shaft mounted within the 
said trunnions at the ends of the field, the axis 
of the armature being parallel to the axis of the 
field, means mounted on the arrnature. Shaft to 
rotate therewith and accessible for engagement 
with corresponding means on an engine to ro 
tate the engine and means for electrically con 
necting the field and arnature to a Source Of 
energy. 

4. A starter motor comprising a field frame 
having projecting bearings at Opposite ends axi 
ally aligned upon which the frame pivots and 
field coils within the frame, an armature posi 
tioned within the frame and having itS Shaft 
mounted in the said bearings in the ends of the 
frame and surrounded by the Said external bear 
ing surfaces, the axis of the field frame bear 
ings and the axis of the armature bearingS be 
ing parallel and spaced from each other and 
means for connecting the field coils and arma 
ture to a source of power to energize the field 
and armature to set up a torque between the 
two to rotate the arnature and field frare rela 
tive to each other. 

5. A motor comprising an al'mature and a field 
frame, the frame comprising a drum-shaped 
member of iron having enclosing end members, 
field cores projecting from the inner face of the 
drum and an energizing coil on each core, each 
end member provided with a bearing upon which 
to mount the frame in rotative relation to a Sup 
port, the bearings on the frame being axially 
aligned and spaced longitudinally and each end 
member of the frame being provided with a sec 
ond bearing to receive the armature shaft, the 
second bearing at each end being encircled by 
the bearing surface of the first bearing at that 
end and the axis of the bearings upon which the 
frame rotates being spaced from the axis of the 
bearings in which armature rotates. 

6. A starting device comprising, in combina 
tion, an electric motor having a field and an ar 
mature and shaft mounted to rotate up On Sepa 
rate axes, the field to rotate upon its axis and 
the armature and shaft to rotate upon their 
common axis and revolve about the field axis. 
When the field revolves and When the motor is 
energized and driving means on the armature 
shaft exterior of the field to transmit motion to a 
power translating device, a support mounted on 
the translating device, an opening through the 
support, the field mounted on One side of the 
support with the driving means on the other side 
and the shaft extending through the opening and 
the field rotatable on its axis relative to the Sup 
port and the driving means movable transversely 
to the longitudinal axis of the opening. 

7. Apparatus of the character described com 
prising, in combination, an engine, an upright 
support mounted on the engine and having an 

1,980,965 
opening therethrough and a starting device, the 
starting device comprising a Support, an electric 
notor having a field rotatably mounted on One 
side of the support and an armature provided 
with a shaft projecting through the Opening and 
revolvable on an axis Spaced from that of the 
field, means on the end of the armature shaft to 
engage with cooperating means on a power trans 
lating device positioned on the opposite Side of 
the Support from that of the motor field, the field 
having two positions, an 'in' position in Which 
the zaeans on the arnature and the COOperating 
in eans thereWith engage and an 'Out' position 
in which the said means are out of engagement 
and neans for moving the field to its 'in’ posi 
tion by the reaction between the field and arrna 
ture when the motor is energized, said field be 
ing i'eturned to its 'out' position automatically 
by the starting of the engine. 

3. In apparatus of the class described compris 
ing in combination, an engine, a Vertically dis 
posed support on the engine and having an open 
ing theirethrough, a notor having a field and an 
arinature With a shaft Secured to the Support, 
the axes of rotation of the motor and armature 
passing through the said passage, bearings for 
the notor and airinature upon which they rotate 
relative to each other and to the Support, the 
bearing Surface of the bearings upon which the 
notor rotates encircling the axes of rotation of 
the notor and arnature, a starting member for 
the engine and a starter member for the motor 
and nounted on the arnature Shaft and movable 
into engagement with the starting member to 
rotate the engine when the motor rotates due to 
energization of the field and arrnature. 

9. In apparatus of the class described com 
prising in combination, an engine, a support 
Inounted on the engine, an Opening through the 
support, a motor adapted to start the engine, a 
bearing at each end of the motor having an ex 
ternal bearing Surface and upon which the motor 
rotates, a starting nember for the engine and a 
starter member on the motor armature to be 
moved into engagement with the starting mem 
ber when the notor rotates, means cooperating 
With Said bearings to Secure the motor to the 
Said Support in rotative relation thereto and in 
alignment with said opening through which the 
arnature shaft projects with the starter men 
le: thereon, the Said armature shaft being 
amounted in the said bearings eccentrically of 
the Said bearing Surfaces and means to energize 
the notor to rotate the motor in its bearing and 
to move the starter member into engagement 
With the Starting member and to rotate the 
starter member upon its axis and independent 
of the notor rotation. 

10. The combination with an engine, of a 
Starter for Said engine, Said starter comprising 
an electric motor. having a relatively rotatable 
field and arnature, a pivotal mounting for Said 
notor comprising a bearing trunnion for said 
motor field, the axis of Said armature being lo 
cated within the periphery of said trunnion but 
eccentric thereto so that the reactive torque on 
Said field, when said armature is driven against 
a load, tends to rotate Said motor on its pivotal 
mounting and shift the axis of said armature to 
bring said armature into driving connection with 
said engine. 

HOMER P. CHANDLER. 
SAMUEL S. MATTHES. 
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