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To all'hom it na concen: 
Be it known that I, GIEGonY J. SPolER, 

a citizen of the United States, and a resi 
dent of East Orange. in the county of Es 
sex and State of New Jersey, have invented 
a new and Improved Starter for lnternal 
Combustion Engines, of which the follow 
ing is a full, clear, and exact description. 
My invention has for its object to pro 

vide a starter which may be used on all 
types of internal combustion engines. but 
which is particularly useful for starting an 
automobile engine from the drivers Seat of 
the automobile by means of a master pneu 
matic valve. 
Another object of the invention is to pro 

vide a compound motor for rotting the e 
gine shaft for starting the engine, tis nno 
torbeing adapted to be drive by the inter 
nal combustion engine for acting as a colan 
pound pump to compress air in a tank for 
use in subsequently starting the engine. 

Stil another object of the invention is to 
provide means for conveying the compressed 
air from the tank directly to all the unotor 
cylinders so that in emergencies and when 
the greatest power is reuired, the notor 
will act as one of a simple tVpe and notas 
one of a compound type, it ibeing at the sane 
time possible to change the flow of the air 
while the motor is running, so that the air 
will exhaust from the high pressure cylin 
ders to the low pressure cylinders and the 
motor will act as a compound one. 

Still another object of the invention is to 
provide means for driving the staft of the 
convertible motor-compressbr in one direc 
tion from the engine shaft when the latter 
is rotating in its normal direction and for 
causing the motor-compressor, When operat 
ing as a motor with its shaft rotating in the 
opposite direction, to drive the engine shaft 
in the said normal direction. 

Still other objects of the invention Will 
appear in the following specification in 
which the preferred form of my invention 
is described. 
In the drawings similar reference char 

acters referto similar parts in all the views 
in which 

Figure 1 is a sectionali view on the line 
1-1 of Figure 2; Fig. 2 is a sectiona plan 
view on the line 2-2 in Fig. 1: Fig. 3 is a 
sactional view on the line 3-3 of Fig. 2; 

Fig. 4 is a sectional view on the line 4–4 of 55 
Fig. 2: Fig. È is a sectional view on the line 
5-5 of Fig. 1; Fig. 6 is a view showing the 
t'in on the line 6–6 of Fig. 2, andalso 
showing a Sectional elevation of the master 
valve; Fig. 7 is a sectional view on the line 6o 
--- of l'ig. 8 showing the transmission 
memier: Fig. 8 is a sectional view on the 
line S-S of Fig. 7; Fig. 9 is a sectional view 
on the line 9-9 of Fig. 7; and Fig. 10 is a 
view showing in elevation the collar for 65 
olerating the pins, the pins being shown in 
Sections. 

In orler to econonize effort in the use of 
internal combustion engines, it is advisable 
to provide a mechanica starter which will 70 
a (“t whenever required and one which will 
be inexpensive to operate and maintain in 
Working condition. 
The use of compressed air as a starting 

medium has been proposed heretofore, but 75 
the devices provided for this purpose in 
volving motor nechanism for driving the 
egine shaft and compressor mechanism for 
furnishing a supply of compressed air have 
not been considered satisfactory. If of suffi- 80 ciently light weight and simplicity of con 
struction to adapt them foruse on motor 
Vehicles, they have not been capable of 
starting an engine of sufficiently large size 
or of compressing air to the desired high 85 
(legree. 
The present invention is directed to the 

provision of a convertible motor-compressor 
consisting of a single device which will 
operate both as a motor to drive the engine 90 
shaft and as a compressor to compress air, 
this single device being of very lightweight, 
small size and simple construction and at 
thesame time being capable of startingan 
engine of relatively large size and of com- 95 
pressing air to such a high degree as will 
permit of starting the engine a plurality of 
times between successive compressing oper 
ations. To this end, the convertible motor 
compressor is of the compound type as with 100 
such a compound compressor, air may be 
readily compressed to a relatively high de 
gree. The device also operates as a com 
pound motor when employed for starting 
the engine. Means are provided, however, 105 
for enabling the motor to operate as a sim 
ple motor ratherthan a compound one when starting an engine, this capacity for run 



5 

O 

30 

35 

40 

5 

ning as a simple motorbeing specially desir 
able since the motor must start up inder a 
heavy load and at times, the parts of the mo 
tor may be in such position at the instant of 
starting as would prevent the pressure of 
the motive fluid from being effective to the 
fu il extent. The mechanism by which pro 
vision is made for starting the compound 
motor as a simple motor is such as will per 
mit of changing over from simple operation 
to compound operation readily and pl'ac 
tically instantaneousy so that immediately 
after starting the motor driving the engine 
shaft as a simple motor, the operation may 
be continued with the motor running com 
pond. The mechanism for operating the 
motoreither simple or compound is so con 
structed that not only is air at the full pres 
sture introduced into the low pressure cylin 

9 der and exhausted therefrom, but also the 
high pressure air introduced into the high 
pressure cylinder is exhausted from that cy 
inder to the atmosphere when the motor is 
running as a simple motor instead of being 
exhausted into the low pressure cylinder as 
it is when the motor is operated as a con pound motor. 
Another feature of the present invention 

resides in the provision of special means for 
connecting the motor-compressor to the en 
gine shaft. The shaft of a gas engine, par 
ticularly such a gas engine as is commonly 
employed to drive a motor vehicle, ro 
tates always in the same direction. I have 
found it desirable, however, in the interest 
of simplicity of construction, light weight 
and efficiency of operation, that the shaft 
of the motor-compressor should turn in one 
direction when the device is operating as a 
motor, and in the opposite direction when 
it is operating as a compressor. I ha ve, 
therefore, provided a connecting mechanism 
between the shaft of the motor-compressor 
and the shaft of the engine whereby the 

5 shaft of the motor-compressor will turn in 
one direction to drive the engine shaft and 
whereby the shaft of the motor-compressor 
will turn in the opposite direction when the 
engine shaft is driving the motor.com 
pressor as a motor. In the preferred en 
bodiment of the invention, the changes in 
the gearing connecting the shaft of the mo 
tor-compressor and the engine shaft neces 
sary to cause these two shafts to operate in 
the same direction when one of them is the 
driving member and in opposite directions 
when the other is the driving member are preferably effected automatically. This au 
.omatic operation of the gearing may be ef 
fected invarious ways, for instance, either pneumatically or mechanically, a pneumatic 
means being shown in the present instance. 

l3y referring to the dravings it will be 
seen that a casing 12 is provided: and that 
one end of the shaft 13 is journaled in roller 

gear 24, but also with the 
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bearings 14 in the casing 12. The other end 
15 of this shaft 13 as shown in Figs. 7, 8 
and } of the drawings is journaled in the 
roller bearings 16 and disposed within the 
sleeve il which forms a continuation of the 
casing 12. This shaft 13 is provided with 
eraks 18 which are connected with piston 
rods i 9 in a manner which will be subse 
quentiy described. Mounted for rotation on 
the sleeve 17 is a plate 20 and mounted on 
the plate 20 by means of the pins 21 are 
three inions 22, these pinions 22 being best 
shown in Fig. 9 of the drawings. Meshing 
With these pinions 22 there is a gear 23 
which is mounted on the end 15 of the shaft 
13. These pinions 22 not only mesh with 
the gear 23 on the end 15 of the shaft 13, 
but they also mesh with the internal gear 
24 on the drum 25, this drum 25 havingan 
inwardly directed portion 26 and a bearing 
portion 27 nti on the sleeve 17 at the 
iner side of the plate 20. It will be un 
derstood that both the plate 20 and the drum are held in rotary position by the sleeve 17 
and that both the plate 20 and the drum 25 
are free to rotate on the said sleeve. This 
drum 2ò is connected with the internal com 
bistion engine shaft 28 by means of the 
sprocket chain 29 which engages the 
sprocket teeth 30 on the drum 25 and the 
sprocket teeth 31 on the internal combustion 
engine shaft 28. In this manner the drum 
25 is connected with the engine shaft 28 at 
al times: the drum 25 will be rotated when 
the engine shaft 28 is running and the en 
gine shaft 28 will be rotated by the drum 25 
when the atter is operated to start the in termal combustion engine, 
When the shaft 28 of the internal com 

bustio engine is rotating under normal con 
ditions, the parts of the transmission mecha 
nisin Will be in the position indicated in 
Fig. 7 of the drawings. But when it is de 
sired to operate the de º as an air com 
pressor, the pins 32, when are disposed in 
the bushings 33 in the orifices 34 in the in 
wardy directed portion 26 of the drum 25, 
will be moved into the orifices 35 in the 
plate 20 to connect the plate 20 with the 
drun 25, so that the plate 20 will be rotated 
with the drun 25 by means of the sprocket 
teeth and chain which have been described 
As the plate 2D rotates with the drum 25, 
the pinions 22wil be held by the inner gear 
24 from rotating on their pins 21, and as 
the piniois 22 not only mesh with the inner 

gear 23 on the end 13 of the shaft 13, the shaft 15 will be 
rotated in the same direction as the drum 25. 
In this way the device will be operated as 
a compressor to compress air in the tank 36 
shown in Fig. 6 (fie drawings. , , 

ihe neans for operating the pins 32 is 
show n i S, 5, 6. 7, 8, 9 and 10 of the drawings. 3y eierring to Fig. 7 of the 
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drawings, it will be seen that the pins 32 
bave heads 37 which are disposed in the an 
nular channel 38 of the collar 39, the collar 
39 having an annular slot 40 through which 
the pinsextend. It will, therefore, be seen 
that with the rotation of the drum. 25, the 
pins 32 will be carried around the axis of 
the shaft 13, the heads 37 of the pins 32 
traveling in the annular channel 38 and the 
annular slot 40. The collars 39 has radialy 
disposed lugs 41 which extend into inclined 

Y guideways 42 in an extension 43 of the cas 
12, and when the collar 39 is rotated it 

will be thrust forward or rearward to ove 
the pins 32 into or out of the orifices 3 
in the plate 20 as may be desired. One of 
the lugs 41 has secured to it a lever 4 by 
means of which the collar 39 nay be rotateel 
manually as desired. It should be under 
stood that in the ordinary operation of the 
device the collar 39 will be rotated by neans 
of the ram or plunger 45 which is controiled 
by the operator through the master valv e 4. 
When the device is used to rotate the shaft 

28 to start the internal combustion engine, 
it is of eourse, necessary to rotate the shaft 
13, and by means of the transmission mecha 
nism, the drum 25, which is connected with 
the engine shaft 28 by the sprocket teeth 
and chain previously described. 
The convertible motor-compressor is so 

constructed that when used as a notor, its 
shaft rotates in one direction and when sed 
as a compressor, its shaft rotates in the op 
posite direction. But since the engine si at 
28 turns always in the same direction, it is 
necessary, when using the motor-compressol' 
as a motor, that the shaft 13, turning in one 
direction, should drive the drum 25 in the 
opposite direction. This is accomplished by 
providing the plate 20 with a plurality of 
elongated tangentially disposed slots , 
these slots 47 extending to the sleeve 17. In 
the slots are rollers 48 which, with the slots 
47 and the sleeve 17, form a ratchet neans 
for permitting the rotation of the plate 20 
in one direction while preventing the rota 
tion of the plate 20 in the opposite dire: 
tion. With the rotation of the shaft 13 and 
its end 15 in the reverse direction, the gear 
23 which engages the pinion 22, Will rotate 
the pinions and the plate 20 on which they 
are mounted with the shaft 13 until the 
plate is bound by the engagement of the 
rollers 48 with the sides of the slots 4 and 
the sleeve 17. This will prevent further ro 
tation of the plate 20, and as the shaft. 3, 
with its end 15, continues to rotate, it wili 
rotate the pinions 22, on their pintles 21 so 
as to rotate the drum 25 in its normal di 
rection as is desired. As the engine shaft 
28 is rotated with the rotation of the drum 
25 and the sprocket teeth and chain, it will 
tend to start the internal combustion engine, 
and with the running of the internal com 

B 

bustion engine. Èhe siaft 28 svil be given a 
greatetº speed which Wii rotate the drun 
25 faster that it is ice rotated by neans 
of the siat 13 ai ts (3)} } , \ s Soon as 
the dri in 2 is to: ci st a seei greater 
than the Spee at Aviti i 3 (ated by the 
shaft, 13, the oliis 2: vi e riated by 
the iner ge: º e ge: ' 23 to 
nove the pate 
ment with e roe "s S ai le sleeve 
the pate :2} i c'ev vege ieri itte ( i ) l'e- 

i 

l, 

tate. T e s t \ f (o res-el tir lo Wing 
to the starti i le vicº a le ie cuit of 
and the tank : la v i) sia i ge i the 
anne vici a: W : ( ) ri 

s scient tary, ii is i 
ai the :i: 
isti eige sve: 
2) i re sì: in es, 
sprigs). : sti 
eingage tie (l's 
Syieldingl ; i 
di 2, las : «i 
terminal of tè 

ges il which 
i le rollers 

ne 
, ?i cosing the 
ià, ta l'ini 25 

{ y the means which 
w ) vy e i'i. We the «ie vice is used 
io stari, le i 3. È costion engine. the 
sa casalse a tig si a comressor winiclì 
is diven by the s: * t) compress and 
store aic in the ta; at: 343, ?i referring to 
Fig. I of tie di sigs, i Wii inc. seen that 
a co){}t nti si si '} vicie for rotat 
ing the sia i 3, ti scoli otor serv 
ing as a con esse y e re?tired. The 
motor has tv (3 :gi i)'essire cylinders 5. 
ind tw o iovv press 'e (yinders 55. there be 
ing a piston 5i in ea of the high pressure 
cyiders and a isti: , in each of the low 
ressare ( e 's, a of the pistons 56 
nas a con e v e le tag si rface 58, against 
which is disp: -e: le ided head 5) of 
the isti i ro . e ci sf the ro inde heads 
Sbeing el agli inst tie ipearing star face 58 
by reaas of th( e ; (?) svich ia e an 
(ete tre ai 3 e si g \ it an inne 
threati (2 at the y\; si tito of each of the 
pistons (3. he sie' ( il as an opening 
(3 which diverges it wardy so that the pis 
ton nay ha 8 e atti è roo for free move 
nent as tine cais. 8 rotates. in a similar 
hanner tie \\ è pistons 5i in each 

of the low j'essi i ì ders 35, ha 8 a con 
cave beari s: i 1 a:ai st which is dis 
posed a rnlei h - b. di f a piston rod 66, 
tie ronde head 3 iting ed against the 
concave bearing sirare 64 y a member 6 
which) correSpots with tie member 60. 

Each of the high pressi re Cylinders 54 has 
a port 38 and of the low pressure cyl 
indes 5ò has a poi , the ports 68 opening 
into the valve chamber 70 and the ports 69 
opening into th: valve chamber 1 Arock 
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ing valve 72 is disposed in the valve cham 
ber 70 and a rocking valve 73 is disposed in 
the valve chamber 71. Each of the va i ves 2 
and 73 has a central exhaust passage 14 and 
an annular inlet passage 75. The exhaust 
passages 74 are adapted to communicate with 
the ports 68 and 69 in the cylinders 5-4 and 
55 by means of valve ports 76 at the sides 
of which the valves 72 and 73 have exten 
sions 77 which engage the sides of the valve 
chambers 70 and 71 and prevent commini 
cation between the annular inlet 75 and the 
exhaust passages 74. The port 76 in the 
valve 72 which communicates with on of the 
high pressure cylinders 54, not only serves 
to communicate with the high pressure cyl 
inders 54 through the port 68 theren, but 
it also serves to communicate with the port 
78 in the valve chamber 70 to connect the 
exhaust passage 74 in the valve 72 with the 
exhaust passage 79, leading around the valve 
chamber 70 to the port 80. In the same 
manner one of the ports 76 of the valve 73, 
not only serves to communicate with one of the low pressure cylinders 55 through its 
port 69, but it also serves to communicate 
with the port 81, leading to the exhaust pas 
sage 82 around the valve chamber 72 to the port 83. 
When the motor is used to start the inter 

nal combustion engine. the compressed air 
flows to the valve chamber '75 through the 
pipe 84 and with the rocking of the valve 
72, by the means whichwill shortlybe de 
scribed, the compressed air will be fed 
through the port 68 to the high pressure 
cylinders 54 to operate the pistons 56, the 
exhaust passing through the ports 68 and 
76, to the exhaust passage 74, and from the 
exhaust passage 74 through one of the ports 

i 76, the port 78, the passage 79 and to the 
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port '80. The exhaust from the high pres 
sure cylinders will then pass through a hol 
low portion 85 of the valve member 86 to 
the port 87 of the valve memberthrough 
the said port 87 to the port 88 in the casing 
to the passage 89 in the ci sing and to the 
port 90 in the casing, leading to the valve 
chambers 71 around the valve 73. The com 
pressed air, which has been exhausted from 
the high pressure cylinders 54, vill thenbe 
fed to the low pressure cylinders 55 by 
means of the rocking valve 73 whichwill 
permit the air to pass at the sides of the 
extension 77 to the port 69, the air passing 
therethrough to act against the pistons 57, 
the air then passing through the port 69 to 
the exhaust passage 74 and then from the ex 
haust passage 74 through one of the ports 
76 to the passage 82 and the port 83, the 
air then passing to the muffler compartment 
91 and the exhaust 92, it being understood 
that when the device is used as a compressor, 
the exhaust 92will act as an inlet. Vith the 
normal running of the device to start the 

internal combustion engine, the air vill pass 
in the manner which has been described, and 
the valves 72 and 73 will be rocked by the 
eccentric 93 on the shaft 13 by the cranks 
91 on the valve members 72 and 73. : 70 

Experiments have shown that at certain 
times much greater power is required to 
start internal combustion engines than at 
other times, and as a means of obtaining 
this, additional-power valve mechanism is 75 
provided which will convert the motor from 
one of a compound type to one of a simple 
type. This result is obtained in a very sim 
ple mannerby moving the valve 86 until the 
port. 87 communicates with the port 95 in 8o 
the casing leading to the mufller compart 
ment 91, this movement of the valve 86 clos 
ing the port 88 and opening a port 96 which 
communicates with the passage 89, the clos 
ing of the port 88 and the opening of the 85 
port 95 permitting the exhaust from the 
high pressure cylinders 54 to pass direct to 
the mufler compartment 91, the exhaust 
from the high pressure cylinders being pre 
vented from reaching the passage 89 be 9o 
cause of the closing of the port88. The valve 
86 is held yieldingly in a normal position 
as shown in Fig. 2 of the drawings by the 
spring 99, but when it is desired to convert 
the notor from a compound one to a motor 95 
«f a sinple type, airis permitted to flow 
tir(sugh the pipe or conduit 100 to the port 
(, this air acting against the surfaces 102, 
103 and the wall 97 of the valve to move the 
valve 86 to close the port 88 and open the 10 
ports 35 and 96, the air from the port 101 
then flowing through the port 96, the pas 
sage 89 and the port90 to act directly on 
the pistons in the cylinders 55. When the 
passage of air through the conduit or pipe 105 
100 iscut off, the spring 99 will return the 
valve 86 to the normal position shown in Fig. 2 of the drawings. 
The passage of air through the pipes or 

conduits 84 and 100, is controlled by the 11o 
master valve 46, and this master valve 46 
also serves to control the operation of the 
ram 45, air being conveyed from the master 
valve 46 to the ram 45 by means of the con 
duit or pipe 104 which is preferably flexible 115 
so that it will not interfere with the move- , 
ment of the ram 45 in its bearing 105, the 
ram 45 having a rounded head 106journaled 
in its bearing.105, The pipe orconduit 104 
passes through an opening 107 in the beat 12 
ing 105 and into the opening 108 in the head 
106, the air passirigthrough this opening 
108 down the opening 109 to the plunger 
110 with which the ram is provided. This 
plunger 110 is held yieldinglyin the posi- 12ò 
tion shown in Fig. 6 of the drawings 
means of the spring 111. The plunger 110 
which is secured to the rod 112 mas a round 
ed head f13 which is journaled in a rounded 
bearing 114 at the base of the lever 44. 



0 

5 

20 

25 

30 

35 

40 

45 

5 tì 

i each other. 

1,132,224 

Vhen the air in the tank 36 is compressed 
even slightly, the operation of the device 
may be controlled at the master valve 46, 
this master valve 46 having a central chan 
nel 115 which communicates with the pipe 
116 leading to the tank 36. This channel 
115 has a seat 117 against which the valve 
member 118 may be seated to prevent any 
escape of air from the tank 36. This valve 
nnember 118 is operated by the valve spindle 
having therec n an operating lever 120. 
Vhen the valve member 118 is raised from 

the seat 117 and the rotarv valve member 123 
is in the positien shown in Figs. 2 and 6 of 
the drawings, the air is permitted to flow 
through the passage 121 to the safety valve 
member 122. The master valve 46 has an 
other port 124 which communicates with 
the conduit or pipe 84 and a port 125 which 
communicates with the conduit or pipe 10). 
The port 124 in the master-valve is connect 
ed to the passage 121 ov a short connecting 
passage 151 shown in Figs. 2 and 6. In ad 
dition the master valve has a port 126 which 
communicates with the pipe or conduit 10 
and an exhaust port 127 communicating 
with the atmosphere. The rotary valve 
member 123 has ports 128 and 129 which 
lead from the valve Seat 117, these ports 128 
and 129 being extended at right angles to 

The rotary valve member 123 
also has a passage 130 for connecting the 
ports 126 and 127 when the rotary valve 
member 123 is in the position slown in the 
drawings. Secured to the rotary valve mem 
ber 123 is a sleeve 131 through which the 
valve spindle extends, the hand lever 132 be 
ing secured to the sleeve 131 for rotating 
the rotary valve member 123. The hand 
lever 132 may be locked relatively to the 
casing of the master valve 46 by the tneans 
shown in Fig. 6 of the drawings or in any 
other suitable manner. 
When using the device for the first time, 

and before air has been compressed in the 
tank 36, the internal combustion engine is 
started by a crank secured to the shaft 28. 
When the engine is running. the handi lever 
44 is operated to rotate the collar 3} with the 
lugs 41 lying in the inclined guidewavs 42 
to move the collar 39 longitudinally of the 
axis of the shaft 13 for carrying the pins 32 
into the orifices 35 in the plate 20. This will 
lock the plate 20 for rotation with the drum 

5 25, and as the pinions 22, which are mont 
ed on the plate 20, are prevented from rotat 
ing, vhey will rotate the shift 13 by means 
of th yearing 23 secured to the end 15 
thereof. With this rotation of the shaft 13, 
the pistons 6 and 57 will be reciprocated 
to force air through the conduit or pipe 84 
to and through the master valve 46 and 
through the pipe or conduit 116 to the tank 
36. During the reciprocation of the pistons 
56 and 57, the valve members 72 and 3 will 

5 

be rocked by means of the eccentric rods 
and cranks which have been described. Dur 
ing the compression of air in the storage 
tank 36, the rotary valve member 123 should 
be in a position where the port 128 Will con 
municate with the port 1:26. This is desired 
so that as the pressare increases in the tank 
36, this pressure may be exerted on the pis 
ton 110 through the pipe or conduit 104. 
The air forced through the pipe 84 will pass 
through the pot 124 and around the pas 
sage 131 to the passage 121, and from this 
passage 121 throigh the port 129 to the pipe 
or conduit 116. VVhen the presstre in the 
tank 36 has increased to a pre-determined 
point, any excess thereof will le permitted 
to escape by the safety valve member 123. 
To preventany further pumping of the air 
and forcing it into the tank 36, the chauf. 
feur forces the valve 118 against its seat 117 
to close the passages 115 leading to the pipe 
or conduit i 16.. The rotary valve member 
123 is then rotated by means of the hand 
le ver 132 to the position shown in Fig. 2 of 
the dra wings, Where the passage 130 in the 
rotary valve member 123, connects the ports 
126 and 127 to permit the air. which has 
been actingag inst the piston 110 to escape 
to the atmosphere. VVhen this has taken 
place, the spring 111 will force the piston 
10 to the position shown in Fig. 6 of the 

drawings. therebv rotating the collar 39 to 
the position shown in Fig. 7 of the drawings 
an( \\ ith d'i \\ ing the pins 32 from the ori 
fces 3. It vi e la mlerstood that when 
there is anv compressed air in the tank 36, 
it is ui) necessary to operate the hand lever 
44 to nove the colar 39 in the manner de 
scried, for y rotting the rotary valve 
nenber 12:3. to a position where its port 128 
communicates with the port 126, compressed 
air vs il be permitted to flow to the ram 45 
and against the piston 110 to rotate the 
colla ' 39. 
Touse the device to start the internal com 

bustion engine, the rotary valve member 123 
is moved to the position shown in Fig. 2 of 
the drawings, and the valve member 118 is 
raised from its Seat 117. The air will then 
flow through the pipe 84 to the valve cham 
ber 75 to operate the motor. Often times in 
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starting the device it is necessary to exert an 
unusual force, and when this is desired, the 
rotary valve member 123 may be moved so 
that its port 129 vill communicate not only 
with the port 124. but also with the port 125. 
This will convey air to the valve chamber 75 
and it will also convey air to the port 101 
through the pipe or conduit 100 to operate 
the valve 86 to close the port 88 and open 
the ports 95 and 96 So that the motor will 
act as one of a simple type. It will be seen 
that the chauffeur by operating the master 
valve 46, may control the operation of the 
device so as to cause it to act as a com 
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pressor, to act as a compoux nictor or to 
act as a simple fnotor. VVhet the device is 
acting as a simple motor, not crly is high 
pressure air admitted to the low pressure 
cylinders, but also the high pressure cylin 
ders are caused to exhaust to atmospiere in 
stead of to the receiver frotti which air 
passes to the low pressure cyliners, 
Having thus described ay in vention I 

claim as new and desi : to secure by Letters Patent: 
1. In a starter for internal combustion en 

gines, the combination of a cylinder, a sec 
ond cylinder, means for conveving a fluid 
under pressure to tie first cylinder, a pas 
sage for conveying the exhaust of the first 
cylinder to an in let of the second cylinder, 
and pneumatic means for closing tie passage 
between the cylinders and supplying the 
inlet of the second cylinder direct with the fluid under pressure. 

2. In a starter for internal combustion 
engines, the combination of a cylinder, a 
piston in the cylinder, a second cy indier, a 
piston, means for conveying a fluid under 
pressure to the first cylinder, there being a 
passage for conveying the exhaust from the 
first cylinder to in iniet in the secondi cylin 
der, a valve member for closing the passage 
and for opening communication to the sec 
onde cylinder and mearts for conveying a 
fluid under pressere to the valve member 
for operating the latter, and for supplying 
the passage there with. 

3. In a starter for internal combustion 
engines, the combination of a cylinder, a pis 
ton for acting the rein, a second cylinder, a 
piston for acti Iglierein. a shaft, leans for 
connecting the jistons to the shaft, iners 
for conveying a fini inter pressi re to the 
first cylinder. a casing ha ving a port lead 
ing from the exha ist to the first cylinderto 
a second port leading to the atmºsphige, a 
third port leading to in in let in the second 
cylinder, a fort port, leading to the i let 
of the second cylinder, a vave for normalv 
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closing the second and furti, poi ts with 
the first and third ports open, ani means for 
conveying a fluid ader pressi re to the valve 
to close the third mentoned port and open 
the second and fourth iter vio) e Jets. 

4. In a starter for interta com:stion en 
gines, the combination of a cylinder, a pis 
ton in the cylinder, a secon cv iniler, a pis 
ton, means for conveying a luid inier pres 
sure to the first cylinder, a casing ha ving a 
port leading from the exhaust of the first 
cylinder, there being in the ci sia a port 
leading to the atmosphere, a thiri port lead 
ing from the first of to ari it in the 
second cvlinder, ad a forth pri, leading 
to, an in let in the secondi ester. nes for 
conveving a fu il under stire to the 
fourth mentioned port, avv e normaly 
closing the secondad l'airi estione 
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ports and operable under pressure of the 
fluid for closing the third port and opening 
the second and fourth ports. 

5. In a starter for internal combustion en 
giness, the combination of a cylinder, a piston 
therein, a second cylinder, a piston in the 
second cv inder, a shaft, means for connect 
ing the pistons to the shaft, a casing having 
a guideway with a port leading thereto from 
the first cylinder, a second port leadingto 
the atmosphere, a third port leading to an 
inlet in the second mentioned cylinder, and 
a fourth port leading to the said inlet in the 
second mentioned cylinder, a valve in the 
guideway for normally closing the second 
and fourth mentioned ports for opening 
communiction between the first and third 
mentioned ports, a spring for holding the 
valve in a normal position, and communi 
cating means to operate the latter and to 
close the third port and open the second and 
fourth mentioned ports to open communica 
tion between the first and second ports and 
from the communicating means to the forth mentioned port. 

6. In a starter for internal combustion en 
gines, the combination of a convertible air 
compressor and notor device having two 
cylinders, a pneumatic means for converting 
the device, a conduit leading to the pneu 
matic means, a second conduit leading to one 
of the cylinders, a third conduit connecting 
the exhaust of the last mentioned cylinder 
with the inlet of the other cylinder, a valve 
for closing the third mentioned conduit and 
a fourth conduit for conveying a fluid under 
pressure for operating the valve and for 
supplying the said other cylinder through 
its said in let. - - 

7. In a starter for internal combustion en 
gines, the combination of a convertible air 
compressor and motor device having two 
cvinders, a pneumatic means for converting 
the device, a conduit leading to the pneu 
natie means, a second conduit leading to one 
of the cylinders, a third conduit connecting 
the exhaust of the last mentionedì cylinder 
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with the in let of the other cylinder, a valve 
for closing the third conduit, a fourth con 
duit for conveying a fluid under pressure 5 
for operating the valve and to the said inlet, 
a tank communicating with the first, second 
and fourth conduits, and a master valve for 
commanding communication through the 
first. second and fourth conduits: 

8. A starter for internal combustion en 
gines comprising the combination of a multi 
cylinder, convertible motor-compressormech 
anism having a shaft which turns in one di 
rection when said mechanismis operated ast 
motorand in the opposite direction when said 
mechanismis operated as a compressor, a 
second shaft adapted to drive andbe driven 
by said shaft, a tank connected to said mech 
anism, a valve in the connection from the 
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tank to said mechanism, me:rs for changing 
said mechanisn \shen operatig as a notor, 
from a con potund noto" () è sile motor 
and vice versa, neans e tecti: sail 
shafts for sinlancis (ta in in te sanne 
direction. and reti ins f : catecting sal 
shafts thro gli speed-:reci ag grea ing fo 
simultaneots rotatiot i: esite directions; 
substantially as descripei. 

). A starter fo a interia c::listi o 
engine copri sing the xiiiiina in of a 
multi-evinder, con vertibie isotr. con pres 
sor nechanisi opera ing in ori: l'ection as 
a motor and in the ossie (i rection as a 
nisni, a saft :ei t) * ex et e i tosi 
mechanis to i'i \ e in by it, 
pneutnic: li y - coi 'te e rig fir e 
necting sai shift o e si); i si eci - 
nism fo: si tita inests era o i tie sate 
direction, gea ring t) cont ( {tig si d sia its 
through seei-reti i gra l'eversi ggeas 
for sinata e 3 oir, i losite di - 
rections, va e techanist i: le chiecti: 
from the iankt si e si in casing 
compound o 'ation e i si ext: is as a 
motor a indi re: si f; per i si - ai valve 
mechanis to (assa il ti: 
ate sa sia le totot" : litti g à l' i 

the tank to ai cylinders of said ect) 
and exhausting the air fi . , ' i } { y : - 
ders to the attinosphere: si ily as de 
scribed, 

10. A state for n nte a c); isti 
engi e corrisig the ce: bia: in 
multi-c v in dei con verte ('-ci 
sor mecli isr i virg i shai., sec:: 
adapted to i rive ini e rive by 
shaft, a tank erect e i t( i nect 
a valve in said con lieci si the tal è o 
Said Inechanisia for : da tin y : to tle at 
ter to operate it as a co: ) ( ) o } - 
for operatig si sax si fo : ì ini tir l'o; 
said tank to al cy (ies of s: È ecina si 
to operate the liti ier as a si i te ictor \vith 
ai cylinders exalisti i tie i shee, 
means for connecting si id shafts or sini 
taneous rotation in the s:rte di reetoia a 
means for connectig XI 
speed-'educing ge ing 
tation in opposite dire 
as descripei. 

1. A starter i «r intera coi sti (r) e - 
gines comprising the combin:ion (): il 
cylinder, con vertible notº - corpressor 
mechanisnn, a tank connecte il terreto, a valve 
in the connection fror said necitanism ta 
the tank. a shaft connected to said echa 
nism and adapted to drive at be i rive 
by it and pneumatica y actited de vices fò 
charging said recla in isti, vi, e operating 
as a motor, from a compoad notor to a 
simple motor; substanti{ y : s described. 

12. A starter for interni contistion en 
gines comprising the co:bination fa multi 

cylinder, convertible motor - compressoR 
mechanism, a tank connected thereto, a valve 
in the connection from said mechanism to 
the tank, a shaft connected to said mecha 
inism and adapted to drive and be driven by 
it. and means actuated by movement of the 
nnovable menber of said valve for changing 
Said mechanism, when operating as a motor, 
frorn a compound motor to a simple motor 
tti rice versa; substantially as described. 

13. A starter for internal combustion en 
gines comprising the combination ofa multi 
cylinder, convertible motor - compressor 
mechanism. a tank connected thereto, a valve 
in the connection from said mechanism to 
he tank, a shaft connected to said mecha 
ris and adapted to drive and be driven by 
it. leans actuated by movement of the mov 
aio emer of said valve for connecting the 
: il to said mechanism to operate the latter 
as a moto, and means actuated by move 
et of shid neber, while holding the con 

nection iron the tank to said mechanism 
open, for clanging said mechanism from a 
totind totor to a simple motor; sub 

stantialy as described. 
1. A starter for internal combustion en 

gi aes eorarising the combination of a multi 
ey inder, convertible motor - compressor 
echanis in ha ving a shaft, a second shaft 

adapted to drive and be driven by said shaft, 
a taik connected to said mechanism, a valve 
in te connectio from the tank to said 

i : 

chan-in, pneumatically actuated devices 
i cati sing said mechanism, when operating 
: s a noi or, to operate as a simple motor or 
as coi pond motor at will, means for con 
necting said shafts for simultaneous rotation 
in the sane clirection and means for connect 
tng si stafts through speed-reducing gear 
ing for simultaneois rotation in opposite 
directios: substanti ally as described. 

15. A starter for internal combustion en 
gies comprising the combination of a multi 
cy inder, convertible motor - compressor 
mechanisin ha ving a shaft, a second shaft 
i dapted to drive and be driven by said shaft, 
a tank connected to said mechanism, a valve 
in the connection from the tank to said 
nechanism, means actuated by movement 
of the movable member of said valve 
f: causing said mechanism to operate 
as a si tiple motor or as a compound 
motor at will, means for connecting sad 
shafts for simultaneous rotation in the sarne 
direction and means for connecting said 
shafts through speed-reducing gearing for 
sintaneous operation in opposite diree 
*ions; substantially as described. 

16. A starter for internal combustion en 
gines comprising the combination ofa multi 
cylinder, convertible motor - compressor 
techanism having a shaft, a second shaft 
di pted to drive and be driven by said 

shaft, a tank connected to said mechanisma, 
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a valve in the connection from the tanlk to 
said mechanism, means actuated by move 
ment of the movable member of the valve 
for connecting the tank to said mechanism 
to operate the latter as a motor, means actu 
ated by movement of said valve-member 
while holding the connection from the tank 
to Said mechanism open for causing Said 
mechanism to operate as a simple motor or 
as a compound motor at will, means for 
connecting said shafts for simultaneous ro 
tation in the same direction and means for 
connecting said shafts through speed-re 
ducing gearing for simultaneous rotation in 
opposite directions; substantially as de 

“, scribed. 
17. A starter for internal combustion en 

gines comprising the combination of a 
multi - cylinder, convertible motor - com 
pressor mechanism having a shaft, a second 
shaft adapted to drive and be driven by 
said shaft, a tank connected to said mecha 
nism, a valve in the connection froit the 
tank to said mechanism, means actuated by 
movement of the movable member of said 
valve for causing said mechanism to operate 
as a simple motor by admitting air from 
the tank to all cylinders of the mechanism 
and exhausting the air from all the cylin 
ders to the atmosphere or to operate as a 
compound motor at will, means for connect 
ing said shafts for simultaneous rotation 
in the same direction and means for con 
necting said shafts through speed-reducing 
gearing for simultaneous rotation in oppo 
site directions; substantially as described. 

18. A starter for internal combustion en 
gines comprising the combination of a 
multi - cylinder, convertible motor - com 
pressor mechanism, a tank connected there 
to, a shaft adapted to be connected to said 
mechanism to drive and be driven by it, a 
valve in the connection from the tank to 
said mechanism, means actuated by move 
ment of the movable member of said valve 
for admitting air from the tank to said 
mechanism to operate the latter as a motor 
and means actuated by movement of Said 
movable valve-member, while holding the 
connection from the tank to said mecha nism open, for operating said mechanism 
as a compound motor or for operating it as 
a simple motor by admitting air from the 
tank to all cylinders of the mechanism and 
exhausting the air from all of the cylinders 
to the atmosphere; substantially as de 
scribed. 

19. , Starter for an internal combustion 
engine comprising the combination of a 
convertible motor-compressor mechanism 
having a shaft which rotates in one direc 
tion when Said mechanism is operating as a 
motor and in the opposite direction when 
said mechanism is operating as a com 
pressor, a tank connected to said mecha 
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nism, a second shaft adapted to drive and 
be driven by said shaft, means for connect 
ing said shafts for simultaneous rotation in 
the same direction, means for connecting 
said shafts through speed-reducing gearing 
for rotation in opposite directions and pneu 
matically controlled devices for actuating 
one or the other of Said means at will to 
establish the desired connection; substan 
tially as described. 

20. A starter for an internal combustion 
engine comprising the combination of a con 
vertible motor-compressor mechanism hav 
ing a shaft which rotates in one direction 
when said mechanism is operated as a mo 
tor and in the opposite direction when said 
mechanism is operated as a compressor, a 
second shaft adapted to drive and be driven 
by said shaft, means for connecting said 
shafts for simultaneous rotation in the same 
direction, means for connecting said shafts 
through speed-reducing gearing for simul 
taneous rotation in opposite directions, a 
tank, a conduit leading from the tank to 
said mechanism, a valve in said conduit, and 
pneumatically - controlled means operated 
by movement of the movable member of said 
valve for malking one or the other of said 
connecting means operable at will; sub 
stantially as described. 

21. A starter for internal combustion en 
gines comprising the combination of a 
multi - cylinder, convertible motor - com 
pressor mechanism having a shaft, a second 
shaft adapted to drive and be driven by 
said shaft, means for connecting said shafts, 
a tank connected to said mechanism, a valve 
in the connection from the tank to said 
mechanism, neans actuated by movement 
of the movalole member of the valve for 
operating said mechanism as a compressor, 
as a simple motor or as a compound motor, 
and means operated by movement of the 
movable member of the valve for actuating 
said connecting means; substantially as de 
scribed. : 

22. A starter for internal combustion en 
gines comprising the combination of a 
multi - cylinder, convertible motor - com 
pressor mechanism having a shaft , G 2nd 
shaft adapted to drive and be driven by sti di 
shaft, means for connecting said shafts, a 
tank connected to said mechanism, a valve 
in the connection from the tank to said 
mechanism, means actuated by movement of 
the movable member of the valve for operat 
ing said mechanism as a compressor, as a 
simple motor or as a compound motor, and 
pneumatic means actuated by movement of 
the movable member of said valve for op 
erating said connecting means to cause said 
shafts to rotate in the same direction at the 
same speed or to rotate in opposite direc 
tions at different speeds; substantially as 
described. 
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23. A starter for an internal combustion 
engine comprising the combination of a 
convertible, motor - compressor mechanism 
having a shaft, a second shaft adapted to 
drive and be driven by said shaft, connect 
ing gearing between said shafts, a tank, a 
connection from the tank to said mechanism, 
a valve in said connection ha ving a movable 
member movable to two positions for oper 
ating said mechanism as a motor and as a 

i compressor, a pneumatic controller for Said 
connecting gea ring, means actuated by 
movement of the movable member of the 
valve to the position for operating said 
mechanism as a motor for connecting said 
tank to said controlier a di means actuated 
by movement of the movable member of the 
valve to a position for operating said mech 
anism as a compressor for disconnecting 
said tank from said controller; substantially 
as described. 

24. A starter for an internal combustion 
engine comprising the combination of a 
convertible, motor - compressor mechanism 
having a shaft, a second shaft, means for 
connecting said shafts for rotation in the 
same direction, means for connecting said 
shafts for rotatien in opposite directions, 
one of said connecting neans including 
speed-reducing gea ring, a tank connected to 
said mechanisin, a valve in the connection 
from the tank to said mechanism ha ving a 
alve-member movable into position for op 

erating said mechanismi as a motor and into 
position for operating Said mechanism as a 
compressor, a indi means controlled by move 
ment of said valve-inember io one or the 
other of its two positions for causingone or 
the other of said connecting means to be 
come operative; substantialy as described. 

25. A starter for an iniernal combustion 
engine comprising the combination of a 
compound, convertible motor - compressor 
mechanism having a shaft, a second shaft, 
means for connecting said shafts for rota 
tion in the same direction, means for con 
necting said shafts for rotation in opposite 
directions, one of said connecting meaìs in 
cluding speed-reducing gearing, a tank, a 
connection from the tank to saidmechanisRn, 
a valve therein ha ving a va ve-member mov 
able to position for operating said mecha 
nism as a motor and to position for operat 
ing said mechanism as a compressor, means 
controlled by movement of said valve-mem 
berto one or the other of said two positions 
for causing one or the other of said connect 
ing means to become operative, and means 
controlled by the position of Said valve 
member for operating said mechanism as a 
motor either simple or compound; sub 
stantially as described. 

26. A starter for an interna combustion 
engine comprising the combination of a 
convertible, motor - compressor nechanism 

having a shaft, a tank, a connection from 
the tank to said mechanism, a master-valve 
in said connection, a rotary member adapted 
to drive and be driven by the shaft of said 
mechanism, means controlled by the master 
valve for connecting said mechanism to said 
tank to compress and store air in the tank 
and for simultaneously connecting said shaft 
and said rotary member for simultaneous 
rotation in the same direction, and means 
controlled by said master-valve for connect 
ing Said tank to said mechanism to operate 
the mechanism as a motor and for simulta 
neousy connecting said shaft to said rotary 
membèr through a speed-reducing and re 
versing-gear; substantially as described. 

27. A starter for an internal combustion 
engine comprising the combination of a 
multi-cylinder, convertible motor-compres 
sor mechanism havinga shaft, a tank, a con 
nection from the tank to said mechanism, a 
master-valve in said connection,à rotary 
member adapted to drive and be driven by 
said shaft, means controlled by the position 
of Said master-valve for connecting the tank 
to Said mechanism to receive air therefrom and for simultaneously connecting said 
shaft and said rotary member for simulta 
neous rotation in the same direction, means 
controlled by the position of said master 
valve for connecting the tank to said mecha 
Inism to supply air to the mechanism and 
for simultaneously connecting said shaft and 
Said rotary member through a speed-reduc 
ing and reversing gear, and means con 
trolled by the position of the master-valve 
for supplying air from the tank to all of 
the cylinders of said mechanism for opera 
tion of the mechanism as a simple motor or 
for Supplying air to certain of the cylinders 
and causing it to pass from them to other 
cylinders for operation of the mechanism as 
a compound motor; substantially as de 
Scribed. 

28. A starter for an internal combustion 
engine comprising the combination of a 
multi-cylinder, convertible motor-compres 
sor mechanism, a shaft adapted to drive 
and be driven by the same, a tank connected 
to said mechanism, and a master-valve in 
the connection from the tank to said mecha 
nism novable to a position for operation of 
said nechanism as a compressor, to a posi 
tion for operation of said mechanismas a 
compound motor and to a position for op 
eration of said mechanism as a simple mo 
tor; substantially as described. 

29. A starter for an internal combustion 
engine comprising the combination of a 
multi-cylinder, convertible motor-compres 
sor mechanism, a shaft adapted to drive and 
be driven by the same, a tank connected to 
said mechanism, a master-valve in the con 
nection from the tank to said mechanism 
movable to a position for operation of said 
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mechanism as a compressor, tò a position for In testimony whereof I have signed my 
operation of said mechanism as a compound name to this specification in thº presence of 10 
:: to a position º: operation of the two subscribing witnesses. 
said mechanism as a simple motor, connec- -- N s 
tions between said mechanism and said shaft GREGORY JOHN SPOHRER. 

, and means for actuating said connections Witnesses: 
under the control of said master-valve; sub- EvERARD B.MARSHALL, 
stantially as described. GEORGE H. EMSLIE. 

  


