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COMPRESSOR, 

Elmar A. Andresen, Chicago, Ill., assignor of one 
half to Melville Keim, Chicago, . 

Application September 25, 1941, Serial No. 412,243 
(C. 230-56) 9 Claims. 

The present invention relates to compressors 
and more particularly to certain improvements 
in construction and operation of a combined air 
compressor and internal combustion engine. 

In the usual air-compressor construction, one 
or more compressor pistons are reciprocated by 
a mechanism whose stroke is mechanically lim 
ited for maintaining each compressor piston in 
spaced relation from the end Walls of the cylin 
der within which it slides for compressing air or 
other fluid. As compared. With the present inven 
tion, the usual compressor construction employs 
a greater number of relatively movable parts 
which make for a heavy and cumbersome de 
vice. Furthermore, the increased friction of ad 
ditional parts effects a proportionate reduction in 
the efficiency of the mechanism. 
The present invention seeks to provide an en 

gine-compressor in which the pistons thereof are 
fixedly connected together and each freely slid 
able axially within separate cylinders. Combus 
tion and compression pressures are so arranged 
3.nd timed as to limit the stroke of the pistons. 
Consequently, the Speed of operation is high and 
is limited only by the operative pressures devel 
oped and the time required in overcoming the 
kinetic energy of the pistons by the compression 
pressures against which the pistons work, 

It is, therefore, an object of the present in 
Vention to provide an improved compressor of ex 
tremely simple and durable construction. -- 
Another object of this invention is to provide 

a high Speed compressor whose working stroke is 
limited by the operative pressures developed for 
actuating the compressor, 
A further object of the present invention is to 

provide a combined engine and compressor of the 
reciprocating piston type with the working stroke 
of the compressor being limited only by balancing 
of the kinetic energy and the compression pres 
Sures of fluid as the pistons are reciprocated. 
A still further object of the present invention 

is the provision of a combined internal combus 
tion engine and fluid compressor construction in 
Which the kinetic energy of reciprocating pistons 
resulting from pressures of combustion exerted in 
One direction is balanced by the compression 
pressures of fluid exerted in the opposite direc 
tion for limiting the stroke of the pistons. 
Another and still further object of this inven 

tion is the provision of an improved ignition sys 
tem for effecting combustion within an engine for 
actuating a compressor. 
A still further object of the present invention 

is the provision of an ignition system for an en 

O 

5 

gline-compressor construction which is controlled 
either manually or by the reciprocation of pis 
tOn rods therein, 
A further object of the present invention is the 

provision of a two-cycle engine of the reciprocat 
ing piston type having a compressor between the 
reciprocating pistons for compressing fluids. 
Another and further object of this invention is 

the provision of a novel starter mechanism for 
an internal combustion engine. 

Still another object of this invention is the 
provision of an engine having spaced reciprocat 
ing pistons connected to a compressor piston 
therebetween with a starter mechanism for sup. 
plying fluid under pressure to the compressor pis 
ton for reciprocating the latter and the connected 
engine pistons. 
A still further object of the present invention is 

the provision of an engine-compressor construc 
20 tion having pistons connected by piston rods 

which cooperate with ports for controlling the in 
take and exhaust of fluids therethrough and 
Which cooperate With an electrical System for 
timing the ignition of fuel in the engine as the 

25 pistons and rods reciprocate. 
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The novel features believed to be characteris 
tic of the present invention are set forth with 
particularity in the appended claims. The inven 
tion itself, however, both as to its organization 
and manner of construction, together With fur 
ther objects and advantages thereof, may best 
be understood by reference to the following de 
Scription taken in connection with the accom 
panying drawings, in which: 

Figure 1 is a Side elevational view of the com 
pressor Construction of the present invention; 

Figure 2 is a top plan view of the compressor 
construction of the present invention; 

Figure 3 is a vertical cross-sectional view, with 
parts in elevation, and other parts omitted, taken 
along the line III-III of the compressor illus 
trated in Fig. 2; 

Figure 4 is an enlarged fragmentary vertical 
CrOSS-Sectional view, With parts in elevation, 
taken Substantially along the line IV-IV of 
Fig. 3; 
Figure 5 is an enlarged fragmentary vertical 

Cross-sectional view, with parts in elevation, taken 
substantially along the line V-W of Fig. 3; 

Figure 6 is a view similar to Eigs. 4 and 5 
taken substantially in the plane indicated by the 
line VI-VI of Fig. 3; 

Figure 7 is an enlarged fragmentary view, with 
parts in elevation, as seen when taken substan 
tially in the offset planes indicated by the line 
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v-VII of Fig. 1 and looking in the direction 
of the arrows 

Figure 7a is a cross sectional view taken along 
the line vLA-VIIA of Fig. 7 illustrating a check 
alve; 
W Fire 8 is an enlarged horizontal cross-sec 
tional view through a sidewall of the compres 
sor as seen when taken substantially in the 
plane indicated by the line VIII-VIII of Fig. 1; 

Figure 9 is a side view in elevation of the igni 
tion and starter control mechanism; 

Figure 10 is a view similar to Fig. 9 as seen on 
the opposite side and illustrating, in a cut-away 
portion, the internal mechanism of the starter 
control; 

Figure 11 is a fragmentary vertical cross-sec 
tional view taken substantially along the plane 
indicated by the line XI-XI of Fig. 9 and illus 
trating the manner of insulating parts of the 
ignition control mechanism; and, 

Figure 12 is a wiring diagram illustrating the 
electrical system of the compressor device of this 
invention. 
As best shown in Figs, 1, 2 and 3, the com 

pressor construction 20 of this invention gen 
erally comprises a compressor 2, a two-cycle 
internal combustion engine 22 for actuating the 
compressor, an ignition system control mecha 
nism 23 and a starter mechanism 24 for initially 
reciprocating the pistons of the compressor con 
struction. 

For convenience, each of the above mentioned 
mechanisms will be described under a separate 
heading. 

The compressor 
The compressor 2 has a cylinder casting 25 

which is internally bored as at 26 for slidably re 
ceiving therein a piston or plunger 2. Integral 
legs 28a and 28b are suitably apertured for 
mounting the cylinder 25 on a base 29 by means 
of stud and nut assemblies 0. 
The ends of the cylinder 25 are provided with 

enlarged bores for respectively receiving therein 
the end closure members 3f. Each end closure 
member 3 has an outwardly extending hub 32, 
for a purpose to be more fully explained herein 
after, and an inwardly extending hub 33. The 
ends of the piston 27 are suitably recessed as 
at 34 and 35 for loosely receiving therein the 
inwardly extending hubs 33 as the piston nears 
the end of its stroke. The fit between the hubs 
33 and the recesses 34 and 35 is such that fluid 
will not be trapped in the recesses but is com 
pressed and forced out into the bore of the com 
pressor cylinder. 

Piston rods 36 and 37 are each suitably con 
nected to an end of the piston 27 by threading, 
welding or other similar means. The piston rods 
extend axially away from the piston 27 and are 
slidingly received through bores 8 in the end 
closure members 3. 
As best shown in Figs. 3 and 6, a stud 39 is 

threaded through a side wall of the cylinder 25 
with its smooth inner end 40 seated in a longi 
tudinal slot 4f extending intermediate the ends 
of the piston 27 at its periphery. The inner 
end 4 of the stud 9 permits the piston 27 
to be reciprocated within the cylinder bore 26 
but prevents rotation thereof. 
Spaced annular rows of radially extending in 

let openings 42 and 43 are provided through the 
side walls of the cylinder 25 (Figs. 1, 2, 3 and 6). 
The rows of inlet openings 42 and 43 are posi 
tioned to communicate with the chamber defined 
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by the bore 28 at the ends of the piston stroke 
to permit air to flow into the chamber when the 
piston is at either end of its stroke. When the 
piston has been moved to the end of its stroke to 
the right, the inlet openings 42 permit air to flow 
into the cylinder at the left-hand end of the 
piston. When the piston has been moved to the 
end of its stroke to the left, the inlet openings 
43 are uncovered to permit air to flow there 
through into the cylinder 2 adjacent the right 
hand end of the piston. A screen surrounds 
the cylinder 25 to cover the inlets to the rows of 
holes 42 and 43 for filtering the air flowing into 
the cylinder bore. 
A vertical bore 4S is provided in each of the 

end closure members 3 between the hubs 32 and 
33 for receiving therethrough the actuating rods 
46a and 46b whose purpose is to be more fully 
explained hereinafter. The Outer end of each 
bore 45 is enlarged and threaded as at 4 for 
receiving an externally threaded sleeve 48 pro 
vided with an internal bore slightly larger than 
the diameter of the actuating rod received there 
through. Each of the actuating rods is thus slid 
ably mounted and the clearance therearound 
relative to a sleeve 48 is kept at a minimum in 
Order that as little pressure as possible may seep 
thereby. As an aid in eliminating the seepage 
of pressure from the bore 26 around the actuat 
ing rods 46a and 4b, the inwardly extending 
hubs 33 are provided for effecting a longer bear 
ing with a piston rod 3 and for seating in the 
piston ends. 
When the piston 2 is reciprocated within the 

bore 26, vertical movement of the actuating rods 
46a and 46b is provided by the tapered slots 4 
and 50. Each of these slots extend in a lon 
gitudinal direction on the piston rods 38, 38 
with their deep ends toward the piston. 
As will be seen in Fig. 3, when the piston 27 

has been moved to the right the actuating rod 
46a engages the periphery of its adjacent pis 
ton rod 38 while the actuating rod. 46b has 
moved downwardly into the deep end of the slot 
50. As the piston 2 is moved to the left, the ac 
tuating rod 46b cams along the bottom of the 
slot 50 until it engages the periphery of the ad 
jacent piston rod 38. When the piston nears 
the end of its stroke in a direction toward the 
left, the inner end of the actuating rod 4a. 
will slide downwardly to the deep end of the 
slot 49. 
As best shown in Figs. 1, 6, 7 and 8, the ends 

of the cylinder 25 are provided with radially ex 
tending peripheral flanges 5 and 52 for a pur 
pose to be more fully apparent later. Rib por 
tions 53 and 54, extending partially around the 
circumference of the cylinder 25, are positioned 
adjacent the flanges 5 and 52. A transversely 
extending rib 55 connects the ribs 53 and 54. 
The flange 5 and rib 53 are cored to provide 

an arcuate recess 56. Radially extending inter 
nally threaded openings 57 are provided adjacent 
the ends of the arcuate recess 56 through the 
sidewall of the cylinder 25. The end closure 
member 3 has an arcuate slot 58 connecting 

70 

s 

the openings 5, 57 with the cylinder bore 2. 
As shown in Figs. 7 and 7a an exteriorly 

threaded check valve 5 is threaded into the in 
ner end of each of the openings 57. Each check 
valve includes an internally bored sleeve BO coun 
tersunk at its upper end to form a shoulder B. 
A plurality of upwardly extending inwardly 
flanged fingers 2 are provided in spaced rela 
tion circumferentially at the upper end of each 
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of the check valve members 59. These fingers 
serve to retain a valve plate 63 in connection 
with the check valve member 59. Each plate 63 
is free for movement in a direction axially of the 
sleeve 60 between the limits defined by the shoul 
der 6 and the inturned fanges at the ends of 
the fingers 62. It will be apparent that when 
the plate 63 seats on the shoulder 6 the internal 
bore through the sleeve 60 is closed against fluid 
flow. The operation of the check valves 59 will 
be more fully explained with the operation of 
the compressor construction. 

Externally threaded plugs 64 are threaded into 
the outer end of each of the openings 57 to block 
the flow of fluid into the atmosphere. 
The flange 52 and rib 54 on the opposite end 

of the cylinder 25 have the same construction as 
just described for the flange 5 and rib 53. 
As shown in Fig. 8, the transversely extending 

rib 55 is internally cored to provide the recess 
65 which terminates at its ends in the arcuate 
recesses 56, 56. A boss 66 is formed substan 
tially at the center of the rib 55 and is provided 
with an internally threaded bore 67 communi 
cating with the recess 65. 

It will be apparent from the foregoing that the 
openings 67, 65, 56 and the opening through 
each of the check valves 59 provide passage 
way for exhausting fluid from each end of the 
cylinder bore 26 to the exterior of the cylinder 25. 
Suitable pipe fittings and fluid conducting pipes 
are connected to the internally threaded bore 6 
and a fluid pressure tank (not shown) for re 
ceiving therein fluid such as air which is Com 
pressed by the piston 27 in the bore 26. 
The actuating mechanism for reciprocating the 

compressor piston 27 will now be described. 
Internal combustion engine 

The internal combustion engine 22 is of the 
two-cycle type having separate but identical con 
structions at each end of the compressor 2. 
The engine portion at the left is identified by the 
reference numeral 22a and the engine portion 
at the right is identified by the reference nu 
meral 22b only for convenience in describing the 
operation of the compressor construction. As the 
engine portions 22a and 22b are identical, only 
one will be described and the parts of each will 
be identified by like reference numerals. 
Each engine portion has a cylinder casting TO 

internally bored as at T and which is connected 
to a spacer member 72 by means of circum 
ferentially spaced studs 73 and nuts 4. A gas 
ket Ts is inserted between the cylinder casting 
To and the spacer member 72 for providing a 
fluid-tight joint therebetween. 
The face of the spacer member 72 opposite the 

face in connection with the cylinder casting 10 
is provided with an outwardly extending circum 
ferential ring portion 76 which seats within a 
complemental groove formed in the end closure 
member 3. This interengagement provides a 
fluid-tight joint when the spacer member 2 is 
connected to the compressor cylinder 25 by 
means of studs TT and nuts 78. 

It will be noted that the free end of engine 
cylinder TO has a portion 79 of reduced diam 
eter for insertion into the bore of the Spacer 
member 72. This interengagement is such as 
to axially align the engine bore with the Com 
pressor bore 26. 
A piston 80 is slidable within the bore and is 

connected to the outer end of the piston rod 38 
by threading, welding or other suitable and simi 
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lar means. The outer end of the piston 80 has 
a deflector portion 8 thereon for a purpose to 
be more apparent in the following description. 
The cylinder 70 is water jacketed by the water 

chamber 82. Thin relief plugs 83, 84 and 85 are 
provided at the periphery of the cylinder 70 
should the pressure of the water in the jackets 
exceed a predetermined degree through freezing 
or the like. A drain opening 86 extends through 
a wall of the cylinder 70 through which the cool 
ing medium may be drained. This drain opening 
is normally closed by a cap screw 87. 
An internally threaded opening is provided 

radially through a sidewall of the cylinder 70 
adjacent the blind end thereof for receiving a 
spark plug 88. It will be noted that a similar 
internally threaded opening has been provided 
axially through the end wall 89 of the cylinder 
which is normally closed by a plug 90. If desired, 
the spark plug 88 may be substituted for the 
plug 90 to fire in an axial rather than a radial 
direction as illustrated, 
The engine cylinder To has an upwardly ex 

tending thickened portion 9 which is internally 
chambered with an arcuate recess 92 (Figure 5). 
One end of the arcuate chamber 92 opens at 93 
into an intermediate portion of the bore 7 while 
the Opposite end thereof registers with a curved 
recess 94 provided diagonally outward in the 
spacer member 72. The recesses 92 and 94 con 
nect an intermediate portion of the bore 7 with 
the end of the cylinder defined between the in 
ner periphery of the spacer member 72 and the 
hub 32. 

Circumferentially spaced inlet openings 95 and 
96 separated by a baffle 98a join the bore with 
the interior of a cored boss 97. A carburetor 98 
for vaporizing liquid fuel and mixing it with air 
supplied through a hood 98a is connected to 
the boss 97 by means of a stud and nut assem 
bly 99. The carburetor is connected to a source 
of fuel supply (not shown) in a well-known 

e. 
The cylinder T0 is also provided with an en 

larged chambered portion OO on its periphery 
for providing an enlarged exhaust opening O in 
connection with an opening 02 in the sidewall 
of the cylinder 70. These openings permit ex 
hausting of combustion gases from the bore of 
the cylinder 70 to the atmosphere. 

If the combustion gases are to be exhausted 
adjacent the base 29, a hood member 03 is de 
tachably secured by a stud and nut assembly 04. 
Combustion gases exhausted through the open 
ings 0 and O2 are thereby exhausted away 
from the base 29. A modified form of exhaust 
means is illustrated in Fig. 3 wherein a plurality 
of openings 0.5 may be provided in the bottom 
wall of the chamber 00 and the exhaust gases 
may flow therethrough with a muffling effect di 
rectly into the atmosphere or into an exhaust 
line connected thereto (not shown). When so 
used, the opening fo is plugged. 

It will be apparent from the foregoing de 
scription that reciprocation of the engine pis 
tons 80, 80 will reciprocate the compressor pis 
ton 27. With the parts positioned as illustrated 
in Fig. 3, the vacuum created in the end of the 
compressor bore 26 by movement of the piston 
27 to the right will cause air to flow from the 
atmosphere through the inlet openings 42 into 
the compressor cylinder. Likewise, the movement 
of the engine piston 80 at the end 22b in a di 
rection toward the right, will result in the inlet 
openings 95 and 96 being unmasked for the flow 
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of mixed fuel into the cylinder bore . Com 
pressed fuel is trapped between the piston 
and cylinder end wall 89 which is ignited through 
the spark plug 88 to drive the piston in a direc 
tion toward the left. When the right-hand pis 
ton 80 is forced to the left, the Compressor piston 
27 compresses air trapped in the bore 2. When 
the pressure of the compressed air is higher than 
the pressure on the opposite side of the check 
valve plate 63 the latter will open to permit the 
air under pressure to flow through the openings 
57, 5, 65 and 67 where it will enter a pressure 
tank (not shown). During this movement, the 
left-hand piston 8 compresses the fuel charge 
which flows from the rear of the cylinder through 
the registered recesses 92 and 4 to a position 
ahead of the piston. As the left-hand piston 
80 travels forwardly it masks the fuel inlet open 
ings 93, 95 and 9. 
The weight of the pistons 0, is such that 

kinetic energy will continue the axial movement 
of the compressor piston 27 to fully compress 
the trapped air therein even though the combus 
tion pressure on the "live' piston has been prac 
tically spent as the latter piston reaches the end 
of its stroke and the opposite piston is com 
pressing a charge of fuel thereahead. 
An ignition mechanism, to be shortly described, 

regulates the sparking of the spark plugs , 88 
so that ignition of a charge of fuel is timed to 
take place at approximately a point in which 
the compressing piston has traveled three-quare 
ters of its full stroke toward full compression. 
The speed of the compressor construction is such 
that the remaining one-quarter stroke of the pis 
ton is necessary to effect maximum combustion 
pressure to be exerted against the piston to force 
it away from the cylinder end wall 89. In other 
words, compression takes place for approximately 
one-quarter of the piston stroke after the fuel 
has been ignited. 
Compression of the fuel charge by One of the 

engine pistons and compression of the air by the 
compressor piston 27 eventually expends all of 
the kinetic energy to bring the rigidly connected 
pistons to a stop. The compression and com 
bustion then reverses the movement of the pis 
tons in the opposite direction, 

It will be apparent from the foregoing, that the 
stroke of the pistons 2 and 80, 80 is limited only 
by expending the kinetic energy built up by mo 
tion of the pistons in One direction in compress 
ing a charge of fuel and trapped air in the com 
pressor at the ends of one of the pistons 80 and 
the piston 27 opposite to the end of the other 
piston 8 against which combustion pressures are 
exerted. 
As the pistons , 80 reciprocate in the bores 

7, 7 they mask and unmask the fuel inlet open 
ings 95 and 96. During movement of each en 
gine piston inwardly, the indrawn fuel is forced 
into the registered recesses 92 and 94. When the 
engine piston reaches the end of its stroke at the 
end of the cylinder 70, the compressed fuel in the 
recesses 2 and 9 flow into the bore ahead 
Of the piston through the opening 93. Reverse 
movement of the piston then compresses the 
trapped fuel ahead of the piston where...it is ig 
nited to form pressure by combustion. Likewise, 
each engine piston masks and unmasks the 
exhaust opening 2 for the flow of spent gases 
to the atmosphere. 
The deflector end on each of the engine pis 

tons 80 effects a scavenging of each of the cyl 
inders . It will be noted that the exhaust 
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openings 2 are large enough to extend for 
wardly of the fuel inlet openings 3 so that the 
cylinders may begin exhausting before fresh fuel 
is supplied thereto. When the engine piston 
reaches the inner end of its stroke the fresh fuel 
and air entering through the inlet openings 3 
strikes the deflector and is deflected toward 
the end wall 89, This deflection of the fresh 
fuel forces the spent gases through the exhaust 
openings O2 and Of into the atmosphere. The 
exhaust opening f2 is sufficiently large to com 
pletely exhaust the spent gases before the engine 
piston masks the opening to trap the fresh 
fuel for compression. The relative sizes of the 
fuel inlet opening 93 and the exhaust opening 

2 are such as to balance the pressures within 
the cylinders during the high reciprocating speed 
of the pistons. Also, the relative sizes of the 
exhaust openings of and 2 must be such that 
the surge of the exhaust gases is synchronized 
with the speed of the engine pistons. This syn 
chronization of the exhaust gases is effected by 
adjusting the exhaust openings Is, 5, in con 
junction with the large opening Of, by means 
of a masking element (not shown) to control the 
effective opening areas thereof. 

If desired, supercharging may be effected by 
leading a small amount of compressed air from 
opposite ends of the compressor cylinder 25 to the 
carburetor for vaporizing the fuel by a suitable 
Conductor such as a pipe (not shown). 

It may also be desirable to supercharge by com 
pressing the mixed fluid fuel and air. For this 
purpose, a ball check valve 06 is threaded into 
an opening in a side wall of the spacer member 
2. In this case a suitable container and reduc 

tion valve is connected to the ball check valve 
06 by a suitable conductor (not shown). It is 

also apparent that similar results may be effected 
by using part of the exhaust gases for vaporiz 
ing the fuel as it is drawn into the cylinders. 
The timing mechanism for the ignition system 

generally referred to in the description of the op 
eration above will now be more fully explained. 

Ignition system 

The ignition control mechanism 23 is best illus 
trated in Figs. 1, 2, 9 and 10. A base plate O, 
having a vertical flange if f and a horizontal 
flange ff2 at the top thereof extending laterally 
from the base f, is connected to the compressor 
cylinder 25 by means of internally bored cap 
screw members 3 and 4. The exteriorly 
threaded shanks a and 4a thereof are re 
ceived through suitable end openings in the base 
plate life and are threaded into the internally 
threaded portions 4 of the actuating rod bores 45. 
The internal bores on the cap screws ff and f4 
permit the actuating rods 46a and 46b to extend 
therethrough. 
A pair of contactor rocker arms f S and 6 

are pivotally connected adjacent the ends of the 
flange by means of pivot pins if and 8. 
As the ignition control mechanism 23 is identi 

cal in construction on both ends thereof on oppo 
site sides of its vertical center line, the mechanism 
of only one side will be described and like parts 
will be designated by the same reference numerals. 
A hollow member 9 has an externally threaded 

end portion f20 threaded through a suitable open 
ing in the base plate flo and in alignment with 
the inner end 2 of the contactor rocker arm 
ls. A coil spring 22 is seated with the member 

to urge a plunger 23 against the end 2 of 
the contactor rocker arm. The coil spring 22 
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and plunger 2 serve to rock the contactor rocker 
arm is whereby its outer end 2 is maintained 
in contact with the actuating rod 46a. The same 
construction engages the inner end 25 of the 
contactor rocker arm 6 and serves to maintain 
the outer end 26 thereof against the actuating 
rod (b. 
A sheet of suitable insulation 2 is positioned 

between the laterally extending horizontal flange 
82 and separates connector plates 28, 29, 80 
and . An additional sheet of insulating ma 
teria 2 separates a connecting plate 33 from 
the connector plate 28. Likewise, a sheet of suit 
able insulating material 34 separates a connector 
plate 85 from the connector plate 29. 
As best shown in Fig. 1, connector plates 28 

and 33 with the interposed dielectric 32 are 
corrected together to the fange 2 by means of 
a stid 36. A dielectric flanged sleeve 3 is in 
serted through the connector plates 28 and 33 
and the interposed dielectric sheet 32 for receiv. 
ing therethrough the stud 36. Similarly, another 
stud 33 received through a dielectric fanged 
sleeve 39 connects other portions of the con 
rector piates 828 and 33 to the flange 2. The 
dielectrically separated plates 29 and 35 are 
connected to the flange 2 in the same manner. 

Each of the connector plates 3 and 3 carry 
a condenser 68 by means of a sleeve clamp 3 
and a stud 82. 
The outer end of the connector plate 33 is 

Suitably apertured to receive therethrough a con 
tSctor point assembly 65 which includes a con 
pensating coli spring 86 therein for urging the 
Contactor point (3 in a projected operative posi 
tion. A contactor (8 is carried by the rocker arm 
A 3 in alignment, with the resiliently supported 
contact point, 3. A nut $9 is threaded to one 
ead of the contactor 868 to carry one end of a 
ground conductor 53, the other end of which is 
connected to the base plate by means of a 
tool, and at assembly 5. 

he inner end 26 of the rocker arm 5 has 8, 

0. 
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contactor 53 thereon in alignment with a con- . 
tactor unit 53 carried by the connector plate 28. 

She Seine arrangement of contactors is provided 
between the rocker arm is and the connector 
plates 23 and 835. 

I, Wile apparent from Figs. 9 to 12 that, when 
he actuating rod & Sa is at its lowermost position, 
he actuating rod 6b is in its uppermost position. 
Tie Spring pressed plunger 23 urges the con 
...toS 52 on its inner end 2 into engagement 
Srika he contactor 53 while the contactor 48 on 
tie oxie: end 28 has been moved out of engage 
rent with the contactor it. Likewise, when the 
Spring pressed plunger 23 has been moved in 
wardly by the actuating rod 6b through the rock 
er an 8, the contactor 52 on the inner end 
925 of this rocker arm has been moved out of en 
gagement With the contactor 53 while the con 
tactor 68 has been moved into engagement with 
the contactor 4. 
As shown in the wiring diagram of Fig. 12, a 

source of energy such as a battery B is grounded 
as at 86 on any suitable part of the metal com 
pressor assembly. A conductor 55 connects the 
other terminal of the battery with a switch 56 
which, as shown in Figs. 1 and 3 can conveniently 
be mourated on the base plate 29. A conductor 

from the Switch 56 has the branches 57. 
and Sib leading to spark coils 58 and 59 re 
spectively. These spark coils can feasibly be lo 
cated in the base plate 29 as shown in Fig. 1. 
The secondary winding of each spark coil 58 
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and 59 has one end thereof grounded as at 60 
and the other end thereof connected to a spark 
plug 88. As is customary, each spark plug 88 is 
grounded on the motor body as shown. 
The other end of the primary winding of the 

Spark coil 58 is connected through a conductor 
6 with connector plate 3. The corresponding 

other end of the spark coil 59 is connected 
through a conductor 62 with the connector plate 
30. The conductors 6 and 62 can each be 

Connected to ground through the breaker points 
4 and 48. 
The connector plates 28 and 29 are con 

nected respectively to solenoid coils 63 and 64. 
The connector plates 33 and 30 are con 

nected by a conductor 65 to ground through the 
circuit including the condenser 40. Likewise 
the connector plates 3 and 35 are connected 
by a conductor 66 to ground through the circuit 
including the other condenser 49. M 
The connector plate 3 carries a bracket A6, 

With spaced superimposed connector points 68. 
Likewise, the connector plate 8 carries a bracket 
69 with spaced superimposed connector points 
fo. A spring leaf f is mounted on the con 
nector plate 33 and extends between the points 
68 of the bracket 67. Likewise, a second spring 
leaf 2 is carried by the plate 36 and extends 
between the points of the bracket 69. 

It will be noted that the conductors 45-join 
the connector plates 33 and 35 with the con 
tact points 6 on the respective sides of the de 
vice to provide the customary "closed' ignition 
breaker circuits. Likewise, the connector points 
853 are in circuit connection with the connector 
plates 28 and 29 by conductors 79 and 80, 
respectively, to provide intermittent contacts in 
the "open' solenoid breaker circuits. The igni 
tion breaker circuits and the solenoid breaker 
circuits are thereby alternately opened and closed 
Eugh In Overinent of the rocker arms. As and 
6. 
The conductor 2 between the Solenoid cois 

63 and 64 is in circuit connection with the bat 
tery B through a conductor 2 in which a switch 
29 is provided to disconnect the solenoid coils 
from the source of energization. This switch is 
closed during starting of the compressor and is 
Opened during operation of the device. 
The respective sparkplugs 88 of the engine are 

thus energized in proper timed relation by clos- . 
ing the circuit from the battery through the 
sparking coils 58 and 59 whenever the rocker 
arms 5 and 6 are actuated by the rods 66a 
and 46b to bring the points 48 in contact with 
the points 4. 
The actuating rods are thus controlled by 

movement of the pistons and in turn control the 
sparking of the spark plugs so that the fuel and 
air mixture will be ignited when the piston is in 
a position about three-quarters of the full length 
of its stroke as described above. 

The starting mechanism 
As shown in FigS. 9 and 10 the solenoid coils 

$63 and 64 are wound around a cylinder 75 
which houses a slidably mounted Valve 76 hav 
ing enlarged portions and 78. The coils 
63 and 64 are alternately energized to reciproa 

cate the valve 6 by movement of the rocker 
arms is and 6 to alternately join the con 
tact points S2 and 53 thereby closing a circuit 
through the connector plates 28 and 129 respec 
tively to the coils. Conductors 9 and 80 join 
the contact points 53 with the connector plates 
28 and 29 respectively. 
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The chamber provided by the cylinder is can 

receive compressed air through an inlet 8. 
This compressed air is alternately fed to oppo 
site sides of the piston 27 through outlets 82 
and 83 respectively joined through pipes 84 and 
85 with manually operated valves 86 (Fig. 1) 
threaded in the housing 25. 
When it is desired to start the engine con 

pressed air is fed through the inlet f8 from stor 
age in the compressed air tank which is supplied 
by the operating compression. The compressed 
air enters the chamber of the cylinder and is 
then directed to either the outlet 82 or the out 
let 83 depending upon the position of the valve 
portions TT and 78 relative to the outlet port. 
The position of these valve portions is controlled 
by the solenoid coils 63 and 64 as explained 
above. 
The compressed air will alternately flow to Op 

posite sides of the piston 27 thereby reciprocat 
ing the engine pistons 80, 80 resulting in the 
drawing in of the fuel and air mixture to the 
combustion chambers. If the engine parts are 
relatively warm or at normal temperature start 
ing should immediately follow by the manual na 
nipulation of the spring leaves if and 2. 
When the spring leaves are actuated manually, 
the connector plates 30, 33 and 3, 35 are in 
circuit connection and the spark plugs 88, 88 
are thereby energized. If the engine does not : 
start in this manner, then the starting mech 
anism is turned off by closing the valves 86. 
With the engine pistons stationary and a full 
charge of fuel and air in the cylinders, the spring 
leaves f and 2 are manually actuated to ig 
nite the charge thereby starting reciprocation of 
the entire device. Once the device is started, ig 
inition is controlled automatically as previously 
explained. 

conclusion 
From the foregoing it will be apparent that I 

have provided a simplified compressor construc 
tion in which the compressor piston and the en 
gine actuating pistons are connected together 
for co-movement and the stroke thereof limited 
only by the operative pressures developed within 
the piston cylinders as the construction Operates. 
I have also provided an ignition system which is 
automatically operable by the reciprocating pis 
tons or may be operated mantially when the de 
vice is initially started by injecting fluid under 
pressure to the compressor for starting the re 
ciprocation of the pistons. Also, starting of the 
device may be effected by drawing a full charge 
of fuel and air into the engine cylinders and then 
igniting the charge against the stationary en 
gine pistons by manual actuation of Spring leaves. 

It is also to be understood that I may provide 
a compressor-engine construction having pis 
tons of Sufficient size and Weight for storing 
kinetic energy whereby the ignition system de 
scribed is entirely disconnected and the fuel com 
pressed under pressures sufficient for self-igni 
tion such as in Diesel engines. Likewise, the Com 
bustion engine portions of the present invention 
may combine features of both the electrical igni 
tion and true Diesel types in order to provide a 
semi-Diesel arrangement. 
While a particular embodiment only of this 

invention has been illustrated, it will, of course, 
be understood that the invention should not be 
limited thereto, since many modifications may be 
made and, therefore, it is contemplated by the ap 
pended claims to cover all such modifications as 
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fall within the true spirit and scope of the pre 
ent invention. 

I claim as my invention: 
1. A compressor construction comprising a cyl 

inder having inlet and exhaust ports, a piston in 
said cylinder arranged to open and close said 
ports as it reciprocates, an internal combustion 
engine at each end of said cylinder, a piston for 
each engine, a piston rod rigidly connecting each 
of said engine pistons with said first piston for 
free co-movement, the stroke of said pistonsber 
ing controlled only by the pressures of compres 
sion and combustion in said engines. 

2. A compressor construction comprising an 
internal combustion engine having spaced 
aligned cylinders, pistons in said cylinders, a 
compressor cylinder between said engine cylin 
ders, a double-acting piston in said compressor 
cylinder, means rigidly connecting said pistons 
together for co-movement, fluid inlet and out 
let ports in each cylinder controlled by the re 
ciprocation of the pistons therein, said engine 
pistons alternately drawing fuel therein and 
compressing said drawn-in fuel, and means for 
igniting said fuel, the stroke of said pistons be 
ing limited only by expending the kinetic energy 
built up therein through combustion pressures 
on one of the engine pistons in compressing both 
the drawn-in fuel by the opposite engine piston 
and the drawn-in fluid by the compressor pis 
tOn. 

3. A compressor construction comprising an 
internal combustion engine having spaced 
aligned cylinders, pistons in said cylinders, a 
compressor cylinder between said engine cylin 
ders, a double-acting piston in said compressor 
cylinder, piston rods rigidly connecting said pis 
tons together for co-movement, fluid inlet and 
outlet ports in each cylinder arranged to be 
opened and closed successively by the reciproca 
tion of the pistons thereover, said engine pis 
tons alternately drawing fuel therein and com 
pressing said drawn-in fuel, means for igniting 
said fuel, and means operable by the reciproca 
tion of said piston rods for establishing elec 
trical impulses through said ignition means, the 
stroke of said pistons being limited to less than 
the length of their respective cylinders only by 
expending the kinetic energy built up therein 
through combustion pressures on One of the en 
gine pistons in compressing both the drawn-in 
fuel by the Opposite engine piston and the drawn 
in fluid by the compressor piston. 

4. A compressor construction comprising a 
compressor cylinder having inlet and outlet ports, 
a double-acting reciprocating piston in said cyl 
inder opening and closing said ports during re 
ciprocation thereof, a combustion cylinder at 
each end of and in alignment with said com 
preSSOr cylinder and having fluid inlet and outlet 
ports therein, a reciprocating piston for each en 
gine cylinder opening and closing said ports dur 
ing reciprocation, a piston rod connecting each 
engine piston with said compressor piston, means 
permitting free axial movement of said pistons 
and restraining rotation thereof, said engine pis 
tons alternately drawing fuel therein and com 
pressing said drawn-in fuel, means for igniting 
Said fuel in each engine cylinder, and means op 
erable by Said reciprocating piston rods for al 
ternately establishing electrical impulses through 
Said ignition means, the stroke of said pistons 
being limited to less than the length of their 
respective cylinders only by expending the 
kinetic energy built up therein through com 
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bustion pressures on one of the engine pistons in 
compressing both the drawn in fuel by the oppor 
site engine piston and the drawn-in fluid by the 
compressor piston. 

5. In a compressor having piston rods for con 
necting reciprocating pistons in combustion 
chambers, ignition means for Said combustion 
chambers including means for establishing elec 
trical impulses comprising longitudinally ex 
tending slots in said piston rods angularly dis 
posed relative to the longitudinal axis thereof, 
actuating rods engaging the periphery of the 
piston rods and said slots therein for movement 
toward and away from the axis of said piston 
rods, and means operable by said movements of 
the actuating rods for energizing said ignition 
means and alternately igniting the fuel in said 
combustion chambers. 

6. In a compressor including a plunger, and a 
piston for driving said plunger, the improve 
ment which comprises a rod directly connect 
ing Said plunger with said piston, said rod hav 
ing a tapered slot therein, spring pressed means 
movable into and out of said slot as the rod 
Oscillates, and fuel ignition means for driving 
Said piston controlled by movement of said 
Spring-pressed means whereby the position of 
Said rod controls operation of said ignition 
eaS. 

O 
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7. A compressor comprising a reciprocal plung 
er, piston rods extending longitudinally from said 

7 
plunger, pistons on the ends of said rods, means 
defining combustion chambers receiving said pis 
tons, said piston rods having tapered slots there 
in, actuating rods movable into and out of said 
slots, ignition means for said combustion cham 
bers controlled by said actuating rods, and a 
compressed fluid starting mechanism for oscil 
lating said pistons controlled by said actuating 
rods. 

8. In a compressor construction having a re 
ciprocating piston for compressing fluids and an 
internal engine for reciprocating said compres 
sor piston, a starting mechanism for said in 
ternal engine comprising fluid inlets at the ends 
of the cylinder housing the compressor piston, a 
valve for alternately controlling the flow of fluid 
through said inlets, and electro-magnetic means 
for reciprocating said valve. 

9. In a compressor including a plunger and an 
internal combustion engine for actuating Said 
plunger, the improvement of a starter mecha 
nism for said internal combustion engine con 
prising a valve member for controlling the flow 
of fluid under pressure from a source of supply, 
electro-magnetic means for effecting actuation of 
said valve to control the flow of fluid under press 
sure alternately to the ends of said plunger, and 
ignition means for said internal combustion en 
gine operated at timed intervals by reciprocation 
of said plunger. 

BMAR, A, ANDRESEN. 


