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My invention relates to compressors and par 
ticularly to a device for adjusting the head clear 
ance of reciprocating compressors. 

Heretofore, the usual means for adjusting the 
5 head clearance of compressors was to raise or 
lower the compressor cylinder head by means of 
gaskets, or to vary the stroke of the piston 
slightly. The first-mentioned means has dis 
advantages in that the adjustment obtained 

10 thereby is. Within Small limits and cannot be pro 
gressively varied without changing the thickness 
of the gasket, which entails removing and re 
placing the compressor head. Changing the 
compressor stroke is disadvantageous because the 

5 compressor is usually designed to operate at a 
predetermined stroke and any change therein im 
pairs the volumetric efficiency of the compressor. 
My improved device for adjusting head clear 

ances of reciprocating compressors differs from 
20 the usual means and provides for adjusting the 

disposition of the cylinder block of the com 
pressor by an eccentric adjusting device, where 
by the entire cylinder block, with the head at 
tached thereto, has its distance varied progres 

25 Sively by Small magnitudes with respect to the 
fixed axis of the eccentric piston reciprocating 
means, which fixed axis is usually the compres 
SOr drive shaft. 

It is an object of my invention, therefore, to do 
30 away With Such head clearance adjusting means 

for compressors, as head gaskets and stroke 
changing devices, and to provide an adjustment 
by varying the distance of the entire cylinder 
-block and compressor head from the fixed axis 

35 of the eccentric piston reciprocating means. 
It is another object of the invention to pro 

vide a device for adjusting the head clearance 
of a compressor which is capable of providing 
progressive variable adjustments by small magni 
tudes over a considerable range. 

It is a further object of my invention to pro 
vide an inexpensive and easily operable device 
for adjusting the head clearance of a compressor. 

45. It is still a further object of my invention to 
provide a cylinder head adjusting device which is 
adaptable for use with single or multiple cylinder 
reciprocating compressors. ; t 

These and other objects are effected by my in 
vention as will be apparent from the following 
description and claims taken in connection with 
the accompanying drawings, in which: 

Fig. 1 is a view of a portion of a compressor 
and illustrates a compressor head adjusting 

means as constructed and arranged in one en 
bodiment of my invention; 

Fig. 2 is an enlarged view of the adjusting de 
vice taken on line II-I of Fig. 1; 

Fig. 3 is an enlarged perspective view of an 60 
eccentric bushing utilized in the embodiments of 
my invention shown in Figs. 1 and 5; 

Fig. 4 is an end view of a two cylinder com 
pressor and illustrates a second embodiment of 
my cylinder head adjusting device; and, 

Fig. 5 is a view of the two cylinder compressor 
taken on line W-V of Fig. 4. 
Although I have shown my adjusting device 

as applied to a specific type of compressor, it is 
understood that I do not wish to be limited there 
by except as Set forth-in the appended claims. 
Referring specifically to the drawings for a 

detailed description of the first embodiment of 
my invention shown in Figs. 1 to 3, numeral: 1 
designates generally a compressor of the single 
cylinder type which is contained in a casing 2 
and which is supported by a web or frame 3. 
The web 3 also provides a bearing 4 for a shaft 
5 through which power from a suitable source 
(not shown) is transmitted for actuating the com- 80 
pressor. 1. v 
The compressor 1 specifically conprises a cyl 

inder 6 contained in a cylinder block 7 and a 
reciprocating pistOn 8. A head 9 is attached to 
the cylinder block by any Suitable means (not 
shown). A connecting rod 10 having a crank 
bearing 11 on One end thereof is attached to the 
piston 8 by any well-known means. Eccentric 
means 12 comprising a mass 13 and a crank pin 
14 eccentric to the axis of the shaft 5 are at 
tached to the shaft, and the crankpin 14 and 
Crank bearing 11 cooperate to reciprocate the pis 
ton 8 in the cylinder 6 when turning movement 
is imparted to the shaft 5. 
Turning now to a description of the cylinder 95 

head adjusting means, a cylindrical dowel pin 
15 is preferably formed integrally with the cylin- . . 
der block, and a cylindrical housing for the dowel 
pin 15 is formed by providing an opening 16 in 
the web or frame 3, the opening being parallel to 

65 

O 

5 

OO 
- the shaft bearing axis. The opening 16 is slightly 
larger than the dowel pin 15 and a bushing 17. 
is adapted to fit therebetween. The bushing is 
of Such dimensions that it may be turned between 
the dowel pin 15 and opening 16 by the applica 
tion of a small force. 
The bushing 17 is formed with cylindrical inner 

and outer surfaces 18 and 19, respectively, but 
the inner surface is eccentric to the axis of the bushing. Outwardly projecting fingers 20 are also ke 
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provided on the bushing for a purpose hereinafter 
described. a. 
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spins. 39 and 40 may slide in the slot 41 in the cy 
inder block. In view of the degree of accuracy 

The compressor 1 is clamped to the frame 3 by, with which parts of apparatus of this character 
bolts 21 which extend into the cylinder block 7 
through apertures 22 and are threaded into the 
Carrying member 3. The apertures 22 in the cyl 
inder block 7 are slightly larger in diameter than 
the bolts 21 for a purpose hereinafter described. 
In order to adjust the head clearance of the 

compressor 1, the bolts 21 are left loose or loos 
ened so that the cylinder block 7 is not clamped 
tightly to the web 3. The eccentric bushing 17, 
fitting the dowel pin 15 and the cylindrical open- . 
ing 16 in the frame, is turned in order to move 
the cylinder structure 7 toward or away from the 
axis of the shaft 5 to secure a desired clearance 
volume. The cylinder block 7 may move in any 
direction because of the enlarged apertures 22 
for the clamping bolts 21. 
When the desired clearance between the piston 

8 and head 9 is obtained by any suitable meas 
uring device, one of the fingers 20a of the bush 
ing 17 is bent, as shown in Figs. 1 and 2, to en 
gage in the recess 23 formed in the cylinder struc 
ture to hold the bushing in the desired position 
of adjustment. The bolts 21 are then drawn up 
to clamp the cylinder block 7 in place against the 
frame or web 3. 

Referring now to Figs. 4 and 5 for a specific de 
Scription of a second embodiment of my inven 
tion, there is illustrated a two-cylinder compressor 
25, enclosed in a casing 26, the compressor cylin 
ders being provided in a single compressor block 
27, which is supported by a web or frame 28, 
which frame provides a bearing 30 for a shaft 29. 
Two eccentric devices 31 and 32 attached to the 
shaft, two connecting rods 33 and 34, two crank 
bearings 35 and 36, two pistons 37 and 38 and two 
cylinder heads 37a and 38a are assembled in es 
Sentially the same manner as above set forth 
with respect to the first embodiment of my in 
vention. 
The cylinder head adjusting means for the two 

cylinder compressor comprises dowel pins 39 and 
40, disposed in a slot 41 in the cylinder block 27. 
Openings 42 and 43 in the frame 28 and eccen 
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tric bushings 44 and 45 provided with fingers 46 
and 47, respectively, are provided in the same 
manner as described with respect to the first 
embodiment of the invention. 

Bolts 48 are provided for clamping the cylin 
der block 27 to the carrying member 28 and ap 
ertures 49 for receiving the bolts 28 in the cyl 
inder block 27 are slightly larger in diameter 
than the bolts 48. The bolts 48 are threaded 
(not shown) into the carrying member 28. 
In order to adjust the head clearance of the 

two cylinder compressor, bolts 48 are left loose 
or loosened, so that the cylinder block 27 is not 
clamped tightly to the web. The eccentric bush 
ings. 44 and 45 fitting the dowel pins 39 and 40 
and the cylindrical openings 42 and 43 in the 
frame 28 are turned in order to move the cylin 
der structure toward or away from the shaft axis 
in order to obtain a desired clearance volume. 
One finger on each bushing, such as 46a and 47a, 
are then turned downwardly to prevent move 
ment of the bushings. The bolts 48 are drawn 
up tightly to clamp the cylinder block 27 against 
the frame or web 28. The rotation of the ec 
centric bushings 44 and 45 move the cylinder 
block up and down and also sideways. Up and 
down movement is allowed for because of the 
enlarged apertures 49 for the bolts 48, and move 
ment sideways is allowed for because the dowel 

are machined, the amount of adjustment Ob 
tained on each cylinder by rotating the eccentric 
bushings. 44 and 45 is sufficient to obtain the cor 
rect clearance between the pistons and the cyl 

80 

inders. 
From the foregoing, it will be apparent that 

I have provided a device for adjusting the head 
clearance of compressors without changing the 
stroke of the compressor piston or without the 
use of gaskets. It will also be apparent that I 
have provided an adjustment which progressive 
ly varies the head clearance of a compreSSOr by 
Small amounts but which is capable of varying 
the clearance over a wide range depending upon 
the size of the eccentric bushing used. The ad 
justing device is obviously inexpensive to manu 
facture and easy to operate, as is seen from the 
foregoing description. 
While I have shown my invention in two forms, 

it will be obvious to those skilled in the art that, 
it is not so limited but is susceptible to various 
other changes and modifications without depart 
ing from the spirit thereof, and I desire, therefore, 
that only such limitations shall be placed theré 
upon as are imposed by the prior art or as are 
specifically set forth in the appended claims. 
What I claim is: 1. A compressor comprising a cylinder, a head 

fixed to the cylinder, a piston arranged to recip 
rocate in the cylinder, eccentric means rotatable 
about a fixed axis, means for connecting the pis 
ton and the eccentric means thereby providing 110 
the piston with a predetermined stroke, and Sup 
porting means for the cylinder including means 
for adjusting the distance between the cylinder 
head and the fixed axis of the eccentric means, 
said supporting means including a carrying mem- 15 
ber, a projection on said cylinder and a housing 
in said carrying member into which the projection 
is disposed, and Said adjusting means comprising 
an eccentric bushing surrounding said projection 
and fitting Snugly and turnably between the pro-n 120 
jection and Said housing. 

2. A cornpressor comprising a cylinder, a head 
fixed to the cylinder, a piston arranged to recip 
rocate in the cylinder, eccentric means rotatable 
about a fixed axis, means for connecting the pis 
ton and the eccentric means thereby providing 
the piston with a predetermined stroke, and Sup 
porting means for the cylinder including means 
for adjusting the distance between the cylinder 
head and the fixed axis of the eccentric means, 
said supporting means including a carrying mem 
ber, a projection. On said cylinder and a housing 
in Said carrying member into which the projects 
tion is disposed, and Said adjusting means coma 
prising an eccentric. bushing surrounding said 135 
projection and fitting snugly and turnably be 
tween the projection and said housing, and fur 
ther supporting means including means for 
clamping said cylinder to said carrying member 
after the desired adjustment between the cylin 
der head and fixed axis of the eccentric means is 
made. 

3. A compressor comprising a cylinder, a head 
fixed to the cylinder, a piston arranged to recip 
rocate in the cylinder, eccentric means rotatable 
about a fixed axis, means for connecting the 
piston and the eccentric means thereby provid 
ing the piston with a predetermined stroke, and 
supporting means for the cylinder including . 
means for adjusting the distance between the 150 

85 

95 

100 

105 

125 

130 

140 

145 



0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

1,951,558 
cylinder head and the fixed axis of the eccentric 
means, Said supporting means including a car 
rying member, a projection. On said cylinder and 
a housing in said carrying member into which 
the projection is disposed, and said adjusting 
means comprising an internally eccentric bush 
ing surrounding said projection and fitting Snug 
ly and turnably between the projection and said 
housing, and means for fastening said adjust 
ing means in place after the desired adjustment 
is made. 

4. A compressor comprising a plurality of cyl 
inders, a common cylinder block therefor, a pis 
ton arranged to reciprocate in each cylinder, ec 
centric means for each cylinder rotatable about 
fixed axes, means for connecting the pistons to 
their respective eccentric means and providing 
each piston with a predetermined stroke, and 
supporting means for each cylinder including 
means for adjusting the distance between each 
cylinder head and the fixed axes of its corre 
sponding eccentric means, said supporting means 
including a common carrying member, a nun 
ber of projections on said cylinder block and a 
number of housings in said carrying means both 
corresponding to the number of cylinders of the 
compressor, said projections adapted to be dis 
posed in their corresponding housings, and Said 
adjusting means comprising an internally eccen 
tric bushing surrounding each projection and 
fitting Snugly and turnably between each projec 
tion and its corresponding housing. 

5. A compressor comprising a plurality of cyl 
inders, a common cylinder block therefor, a pis 
ton arranged to reciprocate in each cylinder, ec 
centric means for each cylinder rotatable about 
fixed axes, means for connecting the pistons to 
their respective eccentric means and providing 
each piston with a predetermined stroke, and 
Supporting means for each cylinder including 
means for adjusting the distance between each 
cylinder head and the fixed axes of its corre 
sponding eccentric means, said supporting means 
including a common carrying member, a num 
ber of projections On Said cylinder block and a 
number of housings in said carrying means both 
corresponding to the number of cylinders of the 
compressor, said projections adapted to be dis 
posed in their corresponding housings, and said 
adjusting means comprising an internally eccen 
tric bushing surrounding each projection and fit 
ting Snugly and turnably between each projec 
tion and its corresponding housing, and means 
for clamping said cylinder block to said carry 

3 
ing means after the desired adjustment is made. 

6. A compressor comprising a frame having a 
bearing, a shaft fitting the bearing and provided 
with an eccentric disposed beyond one end of 
the latter, a cylinder structure having a bore, a 
piston fitting the bore, means for transmitting 
motion from the eccentric to the piston, and 
means for anchoring the cylinder to the frame 
including clamping bolts carried by the frame 
and fitting cylinder structure openings suff 
ciently larger than the bolts to provide for ad 
justment of the cylinder structure toward and 
away from the shaft axis and means for moving 
the cylinder outwardly or inwardly with respect 
to the axis of said shaft in order to vary the 
clearance volume. 

7. A compressor comprising a frame. having a 
bearing and a cylindrical opening spaced from 
and arranged parallel to the bearing, a shaft 
fitting the bearing and provided with a crank 
pin disposed beyond one end of the latter, a cyl 
inder, a piston fitting the cylinder, a rod for 
transmitting motion from the crank pin to the 
piston, a pin carried by the cylinder and dis 
posed in said cylindrical opening, an eccentric 
bushing fitting said cylindrical opening and said 
pin, means providing for turning of the bush 
ing to move the cylinder inwardly or outwardly 
With respect to the shaft axis in Order to vary 
the clearance volume, means for holding the 
bushing in adjusted position, and means for 
clamping the cylinder to said frame. 

8. A compressor comprising a frame having a 
bearing and a cylindrical opening arranged par 
allel to and spaced from the bearing, a shaft fit 
ting said bearing and having a crank pin dis 
posed beyond one end of the latter, a cylinder 
structure having a bore, a piston fitting the bore, 
a rod for transmitting motion from the crank 
pin to the piston, a pin provided on the cylinder 
structure and disposed in said cylindrical open 
ing, an eccentric bushing fitting said cylindrical 
opening and said pin, means providing for an 
gular adjustment of the bushing to move the 
cylinder structure inwardly or outwardly with 
respect to the shaft axis to vary the clearance 
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volume, means for holding the bushing in ad 
justed position, and clamping bolts carried by 
the frame at either side of Said cylindrical Open 
ing and fitting openings in the cylinder structure 
sufficiently large to provide for adjustment of the 
cylinder structure. 

CARL F. NYSTROM. 
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