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To all whom, it may concern. 
Be it known that I, EBENEZER HILL, of 

South Norwalk, in the county of Fairfield and 
State of Connecticut, have invented a new 
Improvement in Air-Compressors; and I do 
hereby declare the following, when taken in 
connection with the accompanying drawings 
and the letters of reference marked thereon, 
to be a full, clear, and exact description of 
the same, and which said drawings constitute 
part of this specification, and represent, in 
Figure 1, a plan view of one form which an 

apparatus constructed in accordance with my 
invention may have; Fig. 2, a view thereof 
in side elevation; Figs. 3 and 4, enlarged sec 
tional views of the charging-stand; Fig. 5, a 
view in side elevation of one of the modified 
forms which the charging-stand may assume. 
My invention relates to an improved appa 

ratus for compressing air and gases, the ob 
ject being to provide for the economical charg 
ing of tanks with compressed air or gas. 
With this end in view my invention con 

sists in an apparatus having certain details 
of construction and combinations of parts, as 
Will be hereinafter described, and pointed out 
in the claim, the said apparatus being con 
structed so that in its operation the prime 
motor may be caused to Work under a practi 
cally constant load, which is approximately 
the ideal load, or the load under which the 
motor may be run to the greatest advantage 
as to power and economy. 
Although my apparatus is adapted for the 

charging of tanks of whatever description, 
as, for instance, charging steel bottles with 
carbonic-acid gas or other gases, it is partic 
ularly well designed for the charging of the 
tanks of pneumatic locomotives with air under 
pressure, and I have chosen to illustrate and 
describe my invention in that application 
of it. 

Before proceeding to a detailed description 
of the construction and operation of the ap 
paratus illustrated by the drawings it may 
be well to state that a pneumatic locomotive 
is quite similar to the ordinary steam-locomo 
tive, with the exception that instead of hav 
ing a steam-boiler it has an air-tankfor com 
pressed air, which is used from the tank much 
after the manner that steam is used from a 

steam-boiler. When the pressure in the tank 
is exhausted, or nearly so, the tank must be 
recharged. A common method of recharging 
the air-tank of a pneumatic locomotive is to 
connect it with a large reservoir filled with 
air compressed to a higher degree than that 
required in the tank. Then the connection 
between the tank and reservoir is opened to 
allow the pressure in the reservoir and tank 
to equalize, whereby the pressure in the tank 
will be raised. I may also call attention to 
United States Patent No. 247,915, granted to 
me under date of October 4, 1881, setting 
forth a method of charging the tank of a 
pneumatic locomotive by successively con 
necting it with a series of charged reservoirs, 
each of which raises the pressure in the tank 
higher than the last, one or more of which 
reservoirs contain air compressed to a higher 
point than required in the tank. Another 
way has been to partially charge a tank by 
connecting it with one or more charged reser 
voirs, and then to finish the charging opera 
tion by connecting the tank directly to an air 
compressor or pump, by which the pressure 
in the tank is raised to the degree required. 

Still another way is to connect the exhaust 
ed tank directly to an air-compressor and to 
raise the pressure in the tank continuously 
to the pressure required. In this way no air 
is compressed to a pressure higher than is 
finally needed in the locomotive. The method 
last mentioned, however, is objectionable be 
cause it is a slow process, for the reason that 
no compressed air is stored at the charging 
station for immediate use on the arrival of 
the locomotive. To save time, therefore, an 
air-compressor of large size is needed. This 
will be run with little or no load while the 
locomotive is absent. When the locomotive 
is first attached to it, the load upon it will be 
light or nil and gradually grow heavier until 
it reaches perhaps the heaviest load under 
which the compressor can work. It is well 
known that these extreme variations of load, 
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from practically nothing to the very heaviest 
load, are very prejudicial to the economical 
Working of any prime motor. The steam 
engine, for instance, has a particular point 
or ideal load at which or under which it does 
its most effective and economical work, and 
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wide variations on either side of that point 
or from that load are prejudicial to economy 
and wasteful of power. 

It will be clear from the foregoing that an 
apparatus for compressing gas and air will 
be most economical, so far as the utilization 
of power is concerned, when constructed and 
arranged so that its prime motor may be 
caused to work under an approximately con 
stant ideal load. 
With these prefatory remarks regarding the 

prior art and the conditions under which 
a prime motor may be most economically 
worked, I will proceed to the description of 
the apparatus illustrated by the drawings. 
The prime motor A may be an engine of any 

approved construction. It is not shown in 
detail, nor will a detailed description of it be 
necessary. It may be remarked that in Fig. 
litis only partially shown, the drawing chiefly 
representing its foundation or bed. Attached 
to this prime motor are two air compressors 
or pumps B and C. These may be of any ap 
proved construction, and as air-compressors 
are well known in the art their particular 
construction and operation will not be set 
forth. The said air-compressors are respec 
tively connected by pipes IB' and C' with a 
charging-stand D, located between two par 
allel railway-tracks E and E", on which loco 
motives are brought into position for connec 
tion with the charging-stand, to which the 
pipes B and Care led under the track E, as 
clearly shown in Fig. 2. 
For convenience of description I have chosen 

to show three locomotives F, F, and F, of 
which the locomotives F and F are on the 
track E and the locomotive F on the track 
E". The charging-stand comprises an ar 
rangement of valves whereby the compressors 
may be used separately and collectively, or, 
in other words, whereby each compressor may 
be connected with a separate locomotive or 
whereby both compressors may be connected 
With one locomotive. These valves may as 
Sume a great variety of forms. As shown in 
Figs. 3 and 4 the charging-stand contains 
two so-called “four-way cocks' with suitable 
connections for their coöperation. The re 
spective four-way cocks are provided with 
plug-cocks G and H, located in four-way-valve 
bodies G and H', the plug-cocks being adapt 
ed to be manually operated and each of the 
four-Way-valve bodies having four ports. An 
elbow I, connected with the four-way-valve 
body G", is adapted to have coupled with it 
a hose connection I, Fig. 1, leading to it from 
the locomotive F on the track E, while the 
elbow J, connected with the four-way-valve 
body FI', is adapted to have connected with 
it a hose connection J", Fig. 1, leading from 
the locomotive F on the track E'. An elbow 
K connects the pipe B" with the four-way 
valve body G' and also opens into a T con 
nection.T, which connects the four-way-valve 
bodies G and H'. A corresponding elbow K' 
connects the pipe connection C. With the four 

brought up to take its place. 

way-valve body H' and also opens into a T 
connection L", which also connects the valve 
bodies H. G'. 

It will be apparent from an inspection of 
Figs. 3 and 4that when the plug-cocks G and H 
are turned, as shown in Fig. 3, the compressed 
air flowing from both of the compressors B 
and C will pass through the valves of the 
charging-stand and out through the elbow J. 
into the connection J to the locomotive F 
upon the track E'. On the other hand, when 
the valves are set, as shown in Fig. 4, the 
compressed air flowing from the compressors 
B and C will respectively be led to the loco 
motives F and F. By leaving the plug-cock 
G in the position in which it is shown in Fig. 
4 and turning the plug-cock II a quarter-turn 
from the position in which it is shown in the 
said figure it is apparent that the compressed 
air will flow from both compressors into the 
elbow I and thence into the hose connection 
I", leading to the locomotive F upon the 
track E. 
In illustration of the practical working of 

my improved apparatus for the charging of 
the air-tanks of three locomotives let it be 
supposed that the locomotives F, F, and F. 
have been run into the charging-station and 
the locomotives F and F have been con 
nected, through the medium of the charging 
stand, with the compressors B and Cand that 
the plug-cocks G and Hare set, as shown in 
Fig. 4, so that the compressor B will pump 
compressed air into the air-tank of the loco 
motive F and the compressor C into the air 
tank of the locomotive E'. It is to be assumed, 
however, that these locomotives have not ar 
rived from their trips at the same time, but 
at successive intervals, and that the locomo 
tive F has been connected for several min 
utes with the compressor B and that the 
pressure in its air-tank is approaching the 
limit determined for it. It is to be assumed 
also that the locomotive F has just come in 
from a trip and just been connected with the 
compressor C and that the pressure in its 
air-tank is very low. Under the condi 
tions set forth the compressor B will be work 
ing against a very heavy load and the com 
pressor C against a very light load. The 
combined effect of these two loads is to in 
pose upon the prime motor about the aver 
age load, which is the load against which it 
Works with the greatest economy. Now just 
as soon as the pressure in the locomotive F 
has been raised to the required point the 
plug-cock G is turned into the position in 
which it is shown in Fig. 3, whereby the air 
tank of the locomotive E is disconnected from 
the compressor B and the same thrown onto 
the air-tank of the locomotive F on the track 
E". The locomotive F then moves forward 
out of the way and the locomotive E is 

Both of the 
compressors B and C are now pumping 
against the air-pressure in the air-tank of the 
locomotive F", but as this locomotive has now 
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been connected for some time to the charg- MIM joined by links N N. These straight 
ing-stand and is now about half charged the 
pressure in it will stand at a point about in 
termediate between the low point at which it 
arrived and the high point to which it is de 
sired to carry it. Therefore in the interval 
during which the locomotive Fis disconnected 
from the charging-stand and the locomotive 
F, which succeeds it, is connected to the 
charging-stand both compressors will pump 
against about an average pressure in the air 
tank of the locomotive F and about an aver 
age load will be imposed upon the prime mo 
tor, which will continue to be operated to the 
best advantage. 
When the locomotive E, succeeding the lo 

comotive F, has been connected with the 
charging-stand and the plug-cock E has been 
turned back into the position in which it is 
shown in Fig. 4, the compressor B will pump 
against the lowest pressure in the air-tank of 
the locomotive F, but meanwhile the air-tank 
of the locomotive F has been raised so nearly 
to its highest pressure that the Sum of the 
pressure in the tanks of the locomotives F. 
and F transmits, through the compressors B 
and C, about an average load to the prime 
motor A, which under these conditions oper 
ates to the best advantage. It will thus be 
seen that by employing two compressors 
joined to one prime motor and connected 
with a charging-stand having valves adapt 
ing the compressors to be alternately con 
nected with separate locomotive and simul 
taneously connected with the same locomo 
tive alternately the load upon the prime mo 
tor will all the time approximate nearly to 
that average load under which it is found to 
operate with the greatest economy. 

It is apparent, of course, that a third com 
pressor might be connected with the prime 
motor and the charging-stand correspond 
ingly amplified for the simultaneous charg 
ing of three locomotives on the plan herein 
before set forth for two locomotives. By 
connecting three compressors with the same 
prime motor and thus providing for the prac 
tical simultaneous charging of three locomo 
tives the valves at the charging-stand might 
be manipulated to maintain still more nearly 
the average or ideal load upon the prime 
Inotor. 
Instead of employing two four-way cocks, 

as shown in Figs. 3 and 4, I may employ four 
straightway valves having their handles MIM 

way valves are so well understood in the art 
that a detailed description of their construc 
tion and operation is thought to be quite un 
necessary. 
In my use of the term “prime motor” I 

wish it to be interpreted in its broadest sense. 
For example, if steam-engines are used, the 
boilers or battery of boilers are by me consid 
ered as a part of my prime-motor apparatus. 
Two or more compressors may be connected 

to one engine and used, or two or more com 
pressors each with its own engine but all con 
nected with one battery of boilers may be 
used. In the first case I secure an approxi 
mate average load on both the engines and 
boilers. In the second arrangement engine 
economy is sacrificed, but boiler economy is 
preserved by maintaining an approximate 
average degree of demand for steam, and an 
average evaporation of water. 

In view of the changes already suggested 
and of others which may obviously be made, 
I would have it understood that I do not limit 
myself to the exact construction herein shown 
and described, but hold myself at liberty to 
make such changes and alterations as fairly 
fall within the spirit and scope of my inven 
tion. 

Having fully described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 
An apparatus for compressing gas or air and 

charging tanks with the same, consisting in a 
prime motor, two or more air-compressors 
connected there with, and a charging-stand 
having separate connections with the said 
air-compressors, and a plurality of delivery 
pipes, and containing ports and Valves con 
structed and arranged to enable the air-com 
pressors to be individually or collectively 
connected with tanks to be charged accord 
ing to the conditions of pressure, so that the 
sum of the loads upon the air-compressors 
may be approximate to the average or ideal 
load of the prime motor, substantially as set 
forth. 
In testimony whereof I have signed this 

specification in the presence of two subscrib 
ing witnesses. 

EBENEZER HILL. 
Witnesses: 

HENRY P. PRICE, 
GEORGE S. WOODWARD. 
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