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UNITED STATES PATENT OFFICE. 
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Application filed April 21, 1891, Serial No. 389,786, (No model.) 

To at Luhon, it may conce77. 
Be it known that I, FRANCIS H. RICHARDS, 

a citizen of the United States, residing at 
Hartford, in the county of Hartford and State 
of Connecticut, have invented certain new 
and usefullmprovements in Air-Compressors, 
of which the following is a specification. 
This invention relates to air-compressors of 

the class having the so-called “fluid-piston, 
the object of the invention being to furnish 
means for better economizing power by ef 
fectually cooling the air simultaneously with 
the compression thereof. 

In the drawings accompanying and form 
ing a part of this specification, Figure 1 is an 
end elevation of so much of an air-compressor 
as embodies my present invention. Fig. 2 is 
a vertical longitudinal Section of the machine. 
Fig. 3 is an enlarged top view of a portion of 
the compression-cylinder, showing a preferred 
arrangement of the air-cooling means. Fig. 
4 is an enlarged vertical sectional view simi 
lar to a portion of Fig. 3, showing in detail 
the preferred mode of supporting the vertical 
cooling-plates shown in plan view in Fig. 3. 
Fig. 5 is a view similar to a portion of Fig. 3, 
showing one modified arrangement of the 
heat-abstracting plates. Fig. 6 is another 
similar view illustrating another modification 
of the heat-abstracters. 

Similar characters designate like parts in 
all the figures. 

It will be remembered that in the compress 
ing of air heat is produced thereby, a portion 
of the latent heat of the air being converted 
into sensible heat by the change of volume 
due to the compression. This heating of the 
air, as is well known, results in practice in a 
considerable loss of power, since the heating 
of the air normally expands it to a larger vol 
ume. To overcome this difficulty the expe 
dient has been resorted to of using water in 
the cylinders of the compressors, and also of 
using water-jacketed cylinders. These means, 
however, operate very inefficiently, since the 
air, being in a considerable volume and a slow 
conductor of heat, naturally retains its heat 
for a relatively long period, this being meas 
ured, of course, by the duration of the act of 
compression. 

According to my present improvements, I 
use the so-called “fluid-piston, and in Coll 
nection there with employ means for abstract 
ing the heat from the interior spaces of the 
volume of air under compression. These 
means consist of suitable heat-abstracters ill 
terspersed throughout the interior space of 
the compressor-chamber. The operation of 
these heat-abstracters is to receive heat of 
compression from the air during the act of 
compression and afterward to give of that 
heat to the water or other fluid constituting 
the fluid-piston. Said heat-abstracters, being 
interspersed as described and standing in 
close proximity to each other, act throughout 
the unsubmerged portion thereof to receive 
the heat of compression from the air instantly 
the heat is formed, thereby a voiding a further 
expenditure of power to overcome the afore 
said normal increase in the volume of the air 
being compressed. 
The compressor consists of the usual Water 

cylinder C, in which the plunger P (to be op 
erated in the usual manner by some plunger 
actuating mechanism not shown) is fitted to 
slide through the usual packing 2 and gland 
3. The proper stroke of the plunger P is in 
dicated in Fig. 2 by the dotted lines P. The 
water-cylinder is or may be supported by a 
frame or bed-plate B, and is constructed for 
receiving on the upper side thereof the Com 
ression-chamber ID, which may be held in 

place by the usual bolts 4, passing through 
the lower flange 5 of said chamber and into 
the upper flange 6 of said cylinder. On its 
upper end the compression-chamber carries 
the cap or plate E, which is or may be remov 

suitable bolts, as 7, in a well-known mannel. 
The top plate or cap E carries the inlet and 
outlet valves F and G, respectively. The in 
let-valve F is or may be carried on the lower 
end of the valve-stem S, and is lifted by a 
spring 9 on said stem above the spider 10, that 
is removably fixed in place by means of the 
threaded hollow stem of the screen S. As 
shown in the drawings, the valve-seat 12 for 
said inlet-valve F is formed in a removable 
hollow plug 13. This arrangement permits 
the use of different materials for the respect 

ably fixed to the compression - chamber by 
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ive parts, and also permits the convenient re 
moval of the valve and its seat by unscrew 
ing the plug 13. The outlet-valve G is shown 
fitted to a valve-seat formed in the plate E, 
and has it stem 17 guided at the upper end 
thereof in the removable nut or cap 14, which 
is screwed into the valve-chamber 15, formed 
on the aforesaid top plate E. A spring 16 on 
said stem 17 serves to return the valve to its 
seat when it has been lifted. The delivery 
pipe 18 conducts the air away from the valve 
chamber. 
The heat-abstracters consist in their pre 

ferred form of metallic plates suitably sup 
ported in close proximity to each other and 
interspersed throughout the interior of the 
compression-chamber. The construction and 
arrangement of the plates which are deemed 
most effective and economical are shown in 
Fig. 3, the plates being arranged in sets, and 
each set consisting of a series of double plates 
joined at their outer edges by a connecting 
plate, furnishing a means of properly holding 
the plates in position within the compression 
chamber. In Fig. 3 the sets of plates A A' A' 
are of the same proportions and construction, 
while the sets of plates Band B' are relatively 
narrower; but otherwise of the same construc 
tion. The object of said variation is to better 
subdivide the cross-sectional area of the com 
pressor-chamberinto narrow areas. The set of 
cooling-plates shown consists of the plates C. C. 
bb'cc'd d", of decreasing widths, substantially 
as shown. The plates C. Cl' are connected at 
their outer edges by the plate C''', the plates 
b b' by the plate b', the plates c c' by the 
plate c', and the plates d d" by the plate d'. 
The several pairs of plates in the same set 
have these connecting-plates superimposed 
one upon the other, as indicated in the draw 
ings, these being connected together by suit 
able rivets, as 20, which pass through said 
connecting-plates a 'b' c' d' and through 
the flanges 22 and 24 of the plate-carrier 25, 
as best shown in Figs. 3 and 4. As shown in 
Fig. 3, the two plates of each pair of plates 
are parallel with each other, the plates being 
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in this form most easily constructed. 
In operating the compressor the cylinder C 

is filled with water or other suitable fluid, 
(oil being sometimes employed for this pur 
pose,) the water reaching, when the plunger 
is withdrawn, to its outermost position (shown 
by solid lines in Fig. 2) to about the height 
of the line L, and when the plunger is at the 
opposite end of its stroke (shown by the dot 
ted lines P) rising to the height of the line 
N within the valve-chamber 15. As the fluid 
rises within the compressor-chamber, the air 
is compressed and heat generated, which is 
immediately absorbed by the submerged por 
tions of the abstracters or plates. At the 
same time these plates, being good conductors 
of heat and being partially immersed in the 
rising fluid, rapidly conduct the heat down 
ward into and impart the same to the fluid. 
By this means heat is instantly and rapidly 
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abstracted from the air and transmitted to 
the fluid-piston, which in practice should be 
oversupplied at each stroke by the usual Sup 
ply-pump, (not shown,) which is suitably con 
hected with the cylinder C by means of the 
pipe K. The oversupply of fluid is discharged 
at the termination of each stroke by the plin 
ger P through the outlet-valve G and the dis 
charge-pipe 1S. By means of this constant 
replenishing of the fluid of the fluid-piston 
the mass of fluid within the compreSSol' is 
kept relatively cool. At each stroke the heat 
abstracting plates are entirely immersed in 
the fluid, and thereby thoroughly cooled, 
ready for effective operation at the next 
stroke of the compressor. The plates, being 
continuous solid metal to a point below the 
water-line, act during the compression to re- S5 
ceive the heat and rapidly conduct the Saline 
downward and discharge it into the fluid 
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piston, thereby materially reducing the heat 
ing of the upper portions of the plates, and 
thus maintaining those portions in the most 
effective condition. During the compression 
the plates are being continuously submerged 
(throughout their entire cross-sectional pe 
riphery) from the lower end upwardly. 
The plates or other forms of heat-abstract ers, whereby the compression-chamber is sub 

divided into narrow spaces, being immersed 
at each stroke of the plunger in the fluid 
piston are on the descent of the piston Cov 
ered with a thin coating or layer of Water, 
(or other like fluid used.) which promotes the action of the plates for cooling the air being 
compressed. - 

The particular construction and arrange 
ment of the heat-abstracters are not limited to 
the particular construction and arrangement 
of the heat-abstracting plates, nor to the use 
of the heat-abstracters in the form of plates. 
In Fig. 5 the said abstracter-plate is shown in 
plan view in a serpentine form, (designated by 
30, and occupying the space of one of the Sets 
of plates, as Aor B, Fig. 3.) In Fig. 6the heat 
abstractor consists of a series of wires or tubes, 
as 40, set vertically and in close proximity to 
each other. 
Having thus described my invention, I 

claim 
1. In an air-compressor, the combination, 
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with a compression-chamber having an inlet 
valve and an outlet-valve, of fixed heat-ab 
stracters, substantially as described, Sup 
ported within the compression-chamber and 
interspersed through the interior thereof, a 
fluid-piston submerging said abstracters. On 
the upward stroke of the piston, and means 
operating said piston to raise and lower the 
same, substantially as described. 

2. In an air-compressor, the combination, 
with the compression-chamber, of a series of 
fixed plates, substantially as described, lo 
cated within said chamber and dividing the 
interior thereof into narrow spaces, and the 
rising and falling fluid-piston partially sub 
merging said plates when in its lowest posi 
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tion and fully Submerging the same when in 
its uppermost position, substantially as de 
scribed. 

3. In an air-compressor, the combination, 
with a compression-chamber, substantially as 
described, of a set of heat-abstracting plates, 
consisting of pairs of connected plates super 
imposed one upon the other and projecting 
into the interior of said chamber, substan 
tially as described. 

4. In an air-compressor, the combination, 
with the water-cylinder and with the com 
pression-chamber located above the Water-cyl 
inder, of the plate-carrier supported at the 
lower end of said chamber and carrying heat 
abstracting plates extending upwardly into 
the interior of said chamber, substantially as 
described. 

5. In an air-compressor, the combination, 
With the pump-cylinder C, constructed to Sup 
port the compression-chamber, of the vertical 
compression-chamber Supported on the pump 
cylinder, the plate - carrier having a flange 
intermediate to the pump-cylinder and com 
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pression-chamber, and a series of plates fixed 
to the inner side of said carrier and extend 
ing inwardly and upwardly therefrom into 
the interior of the compression-chamber, Sub 
stantially as described. 

6. In an air-compressor, the combination, 
with the cylindrical compression - chamber 
thereof, of a removable plate carrier, Sub 
stantially as described, and a series of heat 
abstracting plates fixed within said carrier 
and having the plates of each set of success 
ively decreasing widths from the middle of 
the set outward, substantially as described. 

7. In an air-compressor having a compres 
sion-chamber, substantially as described, the 
combination, with the plate-carrier having a 
flange in said chamber, of the series of Super 
imposed plates rigidly attached to said flange, 
substantially as set forth. 

FRANCIS I. RICHARDS. 
Witnesses: 

HENRY L. RECKARD, 
II. MALLNER. 

25 

35 

  


