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UNITED STATES PATENT OFFICE . 
2,420,426 

COMPRESSOR, 
Herbert W. Harrer, New Washington, Ohio 
Application April 30, 1945, Serial No. 590,980 

(C. 230-56) Claims. 

The device forming the subject matter of this 
application is a compressor for fluids, preferably 
al. 

One object of the invention is to provide a con 
pressor having oppositely disposed power cylin 
ders, the pistons whereof are connected in a novel 
Way to the pistons of first stage compression 
cylinders and to the pistons of second Stage corn 
pression cylinders. 
Another object of the invention is to provide 

novel means whereby the exhaust from the in 
ternal combustion or power cylinders may be 
made effective to heat air which is delivered into 
the said cylinders. 
A further object of the invention is to Supply 

novel means whereby air which is compressed on 
the back stroke of the first stage cylinders will 
be made effective to scavenge the products of 
combustion from the power cylinders. 
Another object of the invention is to supply 

a novel impact wheel which is actuated by the 
escaping exhaust from the power cylinders, to 
Carry Certain parts of the machine over dead 
centers. 
Other and further objects of the invention will 

be made manifest as the description proceeds. 
A mechanic Who abides by what is claimed may 

make changes in the precise structure shown, 
without departing from the spirit of the inven 
tion. 

In the drawings: 
Figure 1. ShOWS in top plan, a compressor con 

Structed in accordance with the invention; 
Figure 2 is a side elevation; 
Figure 3 is a vertical longitudinal section show 

ing approximately one-half of the compressor; 
Figure 4 is a vertical longitudinal section show 

ing the cooperating half of the compressor; 
Figure 5 is a horizontal section taken through 

the casing approximately on the line 5-5 of Fig 
ure 3, the cylinders directly thereunder being 
shown in Section; 

Figure 6 is a vertical transverse Section taken 
approximately on the line 6-6 of Figure 3; 

Figure 7 is a vertical transverse section taken 
approximately on the line 7-7 of Figure 4; 
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Figure 8 is a horizontal sectional view showing 
certain of the cylinders and attendant parts; 

Figure 9 is a section on the line 9-9 of Figure 
5, parts being omitted. 
In carrying out the invention, there is pro 

vided a casing or support C, including an inter 
mediate member embodying a shell , having end 
Walls 2. The casing C comprises tapered end 
members 3 assembled with opposite ends of the 
shell . There is a transverse partition 4 in each 
end member 3, and each end wall 2 likewise forms 
a partition. The casing C has detachable access 
plates 5, located as preferred. 

Power cylinders 6 are secured to the end walls 

55 

60 

2 
2 and project into the intermediate member 1-2 
of the casing, the cylinders being open at their 
inner ends. The cylinders 6 are supplied with 
transverse exhaust ports 7 and with transverse 
scavenging ports 8. The scavenging ports 8 are 
located nearer to the Open ends of the cylinders 
6 than are the exhaust ports i. 
Power pistons 9 are mounted for reciprocation 

in the power cylinders 6 and are carried by rods 
, secured to a first cross head 100. 
First stage compression cylinders are pro 

vided and are disposed in parallel relation, these 
cylinders extending between the partitions 2 and 
4. Pistons 2 are mounted for reciprocation in 
the cylinders and are carried by rods f4, which 
are secured to the cross head (). Air is admitted 
to the Spaces between the partitions 2 and 4 in 
any suitable Way, for instance, through ports P 
in the end members 3. Air is admitted to the 
cylinders f , ahead of the pistons f2, through 
outwardly closing check valves 5 (Figs. 3 and 8) 
carried by the cylinders, and located adjacent to 
the partitions 4. For a purpose to be described 
hereinafter, air is admitted behind the pistons 
i2 through similar check valves f6, located in the 
cylinders, and shown in Fig. 8. 
Second stage compression cylinders 7 are se 

Cured to the partitions 4, Within the casing parts 
3, in axial alignment with the power cylinders 6. 
The heads of the first stage cylinders , the 
partitions A, and the heads of the second stage 
cylinders 7 have ducts 8, by which air can pass 
from the first stage cylinders to the second stage 
cylinders, check valves 9 being located in the 
ducts and closing toward the first stage cylinders. 
The Second stage cylinders 7 are provided with 
OutWardly opening check valve mechanisms 20 
(Fig. 3) located near the partitions 4. From the 
check valve mechanisms 20, conduits 2 lead to a 
Storage tank or the like (not shown). 
In their outer ends, the cylinders 7 are vented 

as shown at 22, to facilitate reciprocation of pis 
tons 23 in the cylinders, the pistons being carried 
by rods 24, Secured to the intermediate portions 
of Second Cross heads 25. Rods 26 external to the 
cylinders 7 and 6, are secured terminally to the 
CrOSS heads 25 and C0, and reciprocate in the 
partitions 2 and A, and in flanges 27 on the cylin 
ders 7, and 6. 

Oil, Water or some other liquid is maintained 
at a predetermined level in the intermediate 
member of the casing C. The lowermost of the 
rods 26 (Figure 3) carries agitators 28, which 
Operate on the liquid in the casing flinging it 
about, as Said rods 26 reciprocate, a cooling and 
lubrication of the working parts thus being ef 
fected. If Water is used for cooling, lubrication 
of the cylinders will have to be done by a system 
of mechanical lubricators not shown. 

Housings 29 are fixed in the intermediate mem 
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ber -2 of the casing C. Exhaust headers 30 
(Figures 3 and 9) are in communication with the 
exhaust ports 7 of the power cylinders 6, and 
communicate with the housings 29. The hous 
ings 29 communicate, as shown at 3? in Figures 
1 and 3, With receivers 32 mounted on the inter 
mediate portion of the casing C, and having ex 
haust outlets 33. Within receiver 32 is located 
an air tank 34. 
Shafts 35 (Figures 3 and 4) are journaled in 

the intermediate portion of the casing C and 
carry, within the housings 29, impact wheels 36, 
responsive to the exhaust passing through the 
housings. The impact wheels 36 comprise a small 
number of grouped blades 37. The blades may be 
altered in number but, in any event, they extend 
through a limited arc only, leaving a solid portion 
which is adapted to cover the exhaust ports, dur 
ing the period of rotation. 

Eccentrics 38 and 39 are secured to the shafts 
35, externally of the housings 29. The eccentrics 
38 and 39 carry Wrist pins 40 whereunto are piv 
oted pitmans 4, pivotally mounted on pins 42 
mounted in the cross head .00. 
The eccentrics 39 cooperate with the plungers 

43 of fuel pumps 44, mounted on the walls 2 of 
the casing C. The sources of fuel supply for the 
pumps 44 are marked by the numeral 45. Con 
duits 46 lead from the pumps 44 to the power 
cylinders 6. By adjusting the length of the fuel 
pump stroke, the amount of fuel delivered is de 
termined and metered. 
The eccentrics 38 cooperate with the plungers 

47 of air starting valves 48, mounted on the par 
titions 2. The tanks 34 are adapted to contain 
air under pressure, which is heated by the exhaust 
which passes through the receivers 32. Conduits 
49 lead from the tanks 34 to the air starting 
valves 48, and in the conduits 49 are interposed 
cut-off valves 50, under the control of an opera 
tor. Conduits 5 lead from the air starting valves 
48 to the power cylinders 6. The starting air 
works on the power piston that is expanding and 
at full stroke is shut off and then automatically 
changed to the other power pistons. This is 
timed and actuated by the eccentrics 38 and air 
starting valves 48. When motion of the unit has 
been attained by its own power the valve 50 is 
secured. During this starting and warming up 
period, the compression cylinders and 7 are 
vented to cause easier motion. 
Air cylinders 52, shown in Figures 9 and 3, are 

secured to the power cylinders 6 and are disposed 
transversely thereof, the scavenging ports 8 of the 
cylinders 6 being in communication with the air 
cylinders 52 shown in Figures 8 and 9. The cyl 
inders 52 extend through the shell f of the cas 
ing C, and include heads 53, wherein breather 
ports 54 are formed, the breather ports being in 
communication with the atmosphere external to 
the casing C. Pistons 55 are slidably mounted in 
the air cylinders 52 and are advanced by comi 
pression springs 56, interposed between pistons 
55 and heads 53. 
Transverse manifolds 57 (Figure 8) are mount 

ed in the first stage compression cylinders, in 
close relation to the end walls 2 of the shell , the 
manifolds being open at their ends. The mani 
folds 57 have a branch 59 in communication with 
the cylinders 52. A check valve 6 is interposed 
in each branch 59, the check valve opening to 
ward the cylinders 52. 
The pitmans 4f constitute means for impart 

ing rotation to the eccentrics 38 and 39. The air 
starting valves' 48-are operated by the eccentrics 
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4. 
38 on the shafts 35, since the plungers 47 of air 
starting valves 48 engage the eccentrics. The air 
in the tanks 34 is heated and expanded, since the 
exhaust produced when the power pistons are 
actuated by internal combustion, enters the re 
ceivers 32 by way of the connections 3 and leaves 
by way of the outlets 33. This air which is pre 
heated, is more powerful than air of room tem 
perature, and is discharged into the main Supply 
tank for use. The air comes in the tank only 
to be expanded by the exhaust heat, giving it 
more-power just before using. 
The plungers 43 of the metering fuel pumps 

44 cooperate with the eccentrics 39 on the shafts 
35. The pumps 44 are put into operation, the 
pumps receiving fuel from the conduits 45, and 
passing the fuel by way of the conduits 46 to the 
power cylinders 6, through an injection valve into 
the highly compressed air in the cylinders, caus 
ing innediate combustion and expansion on the 
Diesel principle which is automatic due to high 
cylinder pressure and the heat of the compressed 
air. However, an ignition system can be used. 
The pistons 2 of Figs. 3 and 9, moving to the 

right, draw in air through the check valves 5, 
the air being supplied through the ports P or their 
equivalent. When the pistons 2 of Fig. 3 move 
to the left, under the influence of the pistons 9 
of Figs. 3 and 4, air is forced past the check valves 
f9 into the cylinders 7. When the piston 23 of 
Fig. 3 moves to the right, along with the cross 
head OO, air is forced outwardly past the check 
valve 20 and through the outlet 2 to the place of 
storage for use. 

Operation. 
Referring to Figure 3, the reciprocating cross 

head -00 imparts rotation to the eccentrics 38 
and 39 by way of the pitmans 4, and to the 
shafts 35. The shafts 35 rotate impact wheels 36. 
As the piston 9 moves to the right in Figure 3, 

to make a power stroke, the piston uncovers the 
exhaust ports 7. The exhaust passes through the 
headers 30 and enters the housings 29. From the 
housings 29, the exhaust products pass through 
the connections 3 into the receivers 33, to heat 
the air tanks 34, the exhaust finding an exit 
through the outlets 33. With this movement of 
the piston 9 shown in Figure 3, the piston 9 at 
the opposite side of the cross heads foo, moves in 
its cylinder to cover the exhaust ports 7 of its cyl 
inder, and move to compress a charge in its cyl 
inder. Referring to Figure 5, it will be seen that the 
impact wheels 36 do not have a full set of blades 
3, circumferentially considered. The centers of 
mass of the impact wheels 36 do not coincide with 
the axes of rotation of the shafts 35. Conse 
quently, the impact wheels 36 act as an eccentric 
weight which aids in carrying the crank pins 40 
Over dead centers. These impact wheels act to 
direct the exhaust gases into the receivers 32 
heating the air in the tanks 34 for distribution 
into the power cylinders. 

PaSsing to Figure 8, when the pistons 2 make 
a compression stroke, air is drawn into the cylin 
ders if through the check valves 16. When the 
pistons 2 make a return stroke, air in the cylin 
ders f is forced through the manifolds 57 and 
the branch 59, past the check valve 6, into the 
cylinders 52. At that time, the pistons 9 have 
closed the scavenging ports 8, and the pistons 55 
are forced to retire, under air pressure, compress 
ing the springs 56. As the piston 9 moves to the 
right in Figure 3, it uncovers the ports 8 in the 
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cylinder 6, and the spring 56 advances the piston 
55, air in the cylinder 52 is forced through the 
ports 8 into the cylinder 6, to clear it of burned 
gases, and the product leaves by way of the ex 
haust ports 7, leaving the cylinder 6 full of clean 
Cool air. 
The operation has been dealt with hereinbefore 

step by step, but by way of summary, the power 
pistons 9 of Figures 3 and 4 actuate the stage 
compression pistons 2 and 23, and compressed 
air leaves the cylinders 7 by way of the outlet 
conduits 2 f. The cylinders 6 are SCaVenged by 
the mechanism shown in Figures 8 and 9. The 
eccentrics 38 and 39 cooperate, respectively, with 
the valves and pumps 48 and 44, and the valves 
and pumps, respectively, supply the cylinders 6 
with air and with combustive fuel. 
The manifolds 57, the branch 59, and the cyl 

inders 52 constitute a conducting means leading 
from the Spaces behind the compression pistons 
f2 to the scavenging ports 8. 
What is claimed is: 
1. In a compressor, an internal combustion 

power cylinder having a scavenging port, a power 
piston slidable in the power cylinder, a compres 
Sion cylinder, a compression piston slidable in the 
compression cylinder, the compression cylinder 
having a check Valve inlet and a check valve out 
let located ahead of the compression piston, and 
having a check valve inlet disposed behind the 
compression piston, means for connecting the 
pistons for movement together, and a third cyl 
inder communicating with the SCaVenging port, a 
conduit connection between the third cylinder 
and the space behind the compression piston, a 
check Valve interposed in the conduit, a piston 
slidable in the third cylinder and retiring under 
pressure derived from the Conduit connection, 
and yieldable means for advancing the last Speci 
fied piston after it has retired, the power piston 
constituting a closure for the scavenging port 
during the retirement of the last specified piston. 

2. In a compressor, a power cylinder having an 
exhaust port, a power piston. Slidable in the power 
cylinder, a compression cylinder, a compression 
-piston slidable in the compression cylinder, means 
for connecting the pistons for movement together, 
said means including a cross head, a housing hav 
ing an exhaust outlet, means for conducting ex 
haust from the exhaust port to the housing, an 
exhaust-actuated impact. Wheel Supported for ro 
tation in the housing, a valve, a conduit leading 
from the valve to the power cylinder, means for 
actuating the valve, said means comprising a ro 
tary member connected to the impact wheel, and 
an operative connection between the croSS head 
and the rotary member and including a wrist pin 
on the rotary member, the impact wheel compris 
ing a segmental group of rotating blades, ar 
ranged throughout only a portion of the radius of 
the wheel, overbalancing the wheel, whereby the 
wheel is rotated, passing the wrist pin over dead 
centers. 

3. A compressor constructed as set forth in 
claim 2, and wherein the valve is an air starting 
valve, and means for supplying air thereto for 
starting or setting the unit in motion by the pres 
sure of the air from the starting tank through 
connections to said tank. 

4. A compressor constructed as set forth in 
claim 2, and wherein the valve is a metering fuel 
pump, and means for Supplying fuel thereto. 

5. In a compressor, a power cylinder having an 
exhaust port, a power piston slidable in the power 
cylinder, a compression cylinder, a compression 
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6 
piston slidable in the compression cylinder, means 
for Connecting the pistons for movement to 
gether, said means including a cross head, a hous 
ing having an exhaust Outlet, means for conduct 
ing exhaust from the exhaust port to the housing, 
an air starting valve, a conduit leading from the 
air starting valve to the power cylinder, means 
for supplying air to the air starting valve, a fuel 
pump, a conduit leading from the fuel pump to 
the power cylinder, means for Supplying fuel to 
the fuel pump, an impact wheel in the housing 
and actuated by exhaust moving through the 
housing, eccentrics connected to the impact wheel 
to rotate therewith and constituting actuators for 
the pump, and valve and an operative connection 
between the cross head and the eccentrics, said 
connection including a Wrist pin on One of the 
eccentrics, the impact wheel comprising a seg 
mental group of blades Constituting means for 
passing the Wrist pin over dead centers. 

6. In a compressor, a Support, an internal com 
bustion power cylinder carried by the Support and 
having an exhaust port, a power piston slidable 
in the power cylinder, a compression cylinder Car 
ried by the support, a compression piston slidable 
in the compression cylinder, a connection be 
tween the pistons, a receiver having an outlet, 
means for conducting exhaust from the exhaust 
port to the receiver, an air tank in the receiver, 
means for conducting heated air from the tank 
to the power cylinder operating the piston there 
in, and means for Supplying the power cylinder 
With fuel, 

7. A compressor comprising oppositely disposed 
power cylinders, a first cross head located be 
tween the power cylinders, power pistons slidable 
in the power cylinders and connected to the first 
cross head, second stage compression cylinders 
located in a common longitudinal axis with the 
power cylinders and having outlets, second stage 
pistons slidable in the second stage cylinders, sec 
Ond croSS heads located at the outer ends of the 
Second stage cylinders and connected to the sec 
Ond Stage pistons, connections between the first 
and Second croSS heads, a pair of first stage com 
preSSion cylinders located between each power 
cylinder and the corresponding second stage cyl 
inder and located at opposite sides of said 
axis, first stage pistons slidable in the first stage 
cylinders and connected to the first cross head, 
means for admitting fluid to the first stage cylin 
diers, and check Valve connections between each 
of the first stage cylinders and the correspond 
ing Second stage cylinder. 

HERESERT W. HARRER. 
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