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1 Claim,
1

This invention relates to apparatus for con-
trolling fluid compressors and more particularly
to apparatus for synchronizing the operation of
a plurality of fiuid compressors.

A diesel locomotive for railway service usually
comprises two or more power units coupled to-
gether -and each power unit may comprise one or
more diesel engines and a fluid or air compressor
is. usually- connected to each of the engines for
compressing air inte a main reservoir on the
unit, the several main reservoirs on the loco-
motive being usually connected to a common
reservoir pipe extending through the units from
one end of the locomotive to the opposite end
and from which: fiuid under pressure is taken for
controlling or operating various devices on the
locomotive and for also controlling brakes on the
locomotive and cars of a train. Each ccmpressor
usually operates continuously with.the driving
engine. - An unloader piston at the compressor
is provided for operation by fluid under pressure
to cpen and hold open the compressor inlet valve
or valves to terminate its compressing of air, or
to. unload the compressor as it is commonly re-
ferred to. Upon release of fluid under pressure
from the unloader piston the compressor inlet
valve or valves are permitted to function, or to
load the compressor, so that operation of: the
compressor will restore the pressure in the main
reservoir.
to the unleader piston of each compressor upon
energization of a magnet valve device and re-
leased from the piston upon deenergization of
sald magnei valve device.  Also on each unit
there is provided a compressor governor respon-
give to pressure of fuid in the respective reservoir
for a purpose to be presently brought out, and a
safely valve is connected to the discharge line
of each compressor to limit the pressure in the
main reservoir to some safe degree, such as 165
pounds, in case the compressor fails to be un-
loaded as intended.

Since all of the main reservoirs on the locomo=-
tive are connected to the common main reservoir
pipe extending from end to-end of the locomotive
it is desirable that each of the compressors oper-
ate to provide its share of compressed-air on the
locomotive in order to minimize wear and main-
tenance of the compressors. To this end a syn=
chronizing arrangement is therefor usually pro-
vided whereby all of the magnet valve devices will
be energized to: load the respective compressors
upon response of the first governor on the loco-
motive to a chosen reduced pressure of fluid (125
pounds) in the main reserveir to which it is con-

Fluid under pressure is' thus supplied
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nected and all of the compressors will then keep
on. compressing air, and not be unloaded, until
the last one of the governers cn the locomotive
operates, in response o an upper limit of pres-
sure (140 pounds) in the reserveir to which it
is: connected, to effect deenergization of the mag-
net valve devices.

In spite of this synchronizing arrangement,
however, it has been found that when the pres-
sure in the main reservoir on the leading unit of
certain diesel locomgtives beccmes reduced fo a
degree a} which the respsctive governor operates
to start all the compressors on the locomotive 0
compress air, and particewlarly. where a large

3 amount of compressed air is. being used from

the main reservoir on the loading unit, that the
COMPressor or. compressors .on - the other units
may build up pressure in their main reservoirs
to a-degree in excess of that in the main reservoir
in.the leading unit and also in excess of that ay
which their governors are adjusted to. operate to
stop the compressors from gompressing air, sincs
under this condition none. of the compressors can
stop compressing air until the pressure in the
main. reservoir on the leading unit has built up
to the degree required to operate the governor
on that unit. "In certain instances such excess
has been so great as to cause the safety valves
on the main reservoirs to the rear of the leading
unit: to operate and.keep on operating to relieve
their reservoirs of excess pressure until the gover-
nor operatss: on the leading -unit to unload all
compressors, with the result that the compressors
to the rear of the leading unit:-have to unnecés-
sarily operate against excess load. with excessive
heating and-shortening of their life and increased
maintenance -and also the safety valves on such
units become damaged. and their life shorfened.

it will be seen that if, through the main reser-
veir pipe, the pressures in all of the main reser-
voirs on-the locomotive could increase in unison
the above described over loading of any one or
more- compressors. would “not occur, but under
certain conditions, such as the condition above
mentioned, this uniform incregse in pressure in
all-of- the main. reservoirs -cannot ogcur due to
the resistance to air flow through the long main
reservoir pipe extending from one end of ‘the
locomotive to the other and through hose cou-
plings in the connections in said pipe hetween
the coupled: locomotive units, and through the
hranch pipes connecting the main reservoirs to
the main reservoir pipe, with respect to-the air
compressing capacity of the compressors  on
the different units. In other words, while the
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compressors on the units to the rear of the lead-
ing unit will be operating to compress air through
the main reservoir pipe to the leading unit to
increase or help increase the pressure in the main
reservoir thereon to the degree for operating the
respective governor to unload all compressors,
the pressure in the main reservoir or reservoirs
on the units to the rear of the leading unit will
increase to the setting of the safety valves there-
on and cause said safety valves to operate until
the governor on the leading unit operates to un-
Joad all of the compressors on the locomotive.
Moreover on certain locomotives a main reser-
voir cut-off valve device of the general type dis-
closed in Patent No. 2,407,890, issued to G. T. Mc-
Clure, on September 27, 1946, is employed he-
tween each main reservoir and the main reservoir
pipe to hold sufficient pressure in said reservoir,
in case of rupture of the main reservoir pipe, to
insure integrity of the brake system on the unit,
and said valve device only tends to accentuaie
the above difficulty by providing a further restric-
tion to air flow. The condition is still further ag-
gravated if a compressor on a unit should fail to
compress air and where two diesel engines and
fwo compressors with corresponding greater air
compressing capacity are employed on a single
unit of a locomotive.

The principal object of the invention is there-
fore the provision of means for overcoming the
above difficulty, and this object is obtained by
the provision of an auxiliary valve device on each
unit for unloading the respective compressor or
compressors whenever the pressure in the respec-
tive main reservoir is increased to a degree just
slightly in excess (at 145 pounds) of the pressure
at which its governor is set (140 pounds) to un-
load the compressors. When the pressure in this
main reservoir then becomes reduced sufficiently
by flow to the main reservoir on, for example, the
leading unit, the auxiliary valve device will oper-
ate to restore the control of the compressor un-
loader to the governor on the leading unit where-
upon the compressor will again be loaded until
the pressure in its reservoir ig again increased
to the pressure where the auxiliary valve device
operates. - In this way the compressors on the
units to the rear of the leading unit will be alter-
nately loaded and unloaded to aid to a maximum
degree the recharging of the main reservoir on
the leading unit, without however, materially
overloading of such compressors and without un-
due work and wear on their part or on the con-
nected safely valves. .

Other objects and advantages will become ap-
parent from the following more detailed descrip-
tion of the-invention.

In the accompanying drawing; Fig. 1 is a dia-
srammatic representation of an air supply system
including a plurality of air compressors and con-
trol means therefore embodying the invention,
for a multiple unit diesel locomotive; Fig. 2 is a
diagrammatic representation of a portion of an
air compressor carried by each of said- units;
Fig, 3 is a longitudinal sectional view of a magnet
valve device associated with each of said units;
and Fig. 4 is a longitudinal sectional view of an
auxiliary control valve device associated with
each of said units.

Description
As shown in Fig. 1 of the drawing, the air
supply system embodying the invention is shown,
for the purpose of illustration only, for three
units of a diesel locomotive, said units being
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4
designated in the drawing as “A unit,” “B unit”
and “C unit,” and through all of these units,
from one end of the locomotive to the other
there extends a main reservoir pipe f, battery
supply and return wires 2 and 3, respectively,
connected on each unit to opposite terminals of
2 battery 4, and a compressor synchronizing wire
58, said pipe and wires being connected between
the units by the usual couplings 6 and 1, respec-~
tively. A cut-off cock 8 is provided in the main
reservoir pipe at each end of each unit of the
locometive, the cocks at the outer ends of the two

“end units being closed and all others open.

On each unit -of the locomotive reference nu-
meral § designates a portion of a diesel propul~
sion engine for the unit, and reference numeral
18 designates an air compressor adapted to con-
stantly operate with said engine, that is, when-
ever the engine is operating, the compressor will
be operating in accordance with conventional
practice.

Bach compressor 18 may, for illustrative pur-
poses only, comprise (Fig. 2) a reciprocating pis-~
ton {i adapted to draw air past an inlet valve 12
into an air compressing chamber i3 and to com-
press such air in said chamber out past a dis-
charge valve {4 into a pipe 15 leading to a main
reservoir i§, the inlet valve i2 closing to permit
such compression, as well known. The numeral
17 designates an unloader piston adapted to be
operated by fluid under pressure, when present
in a chamber {8, to hold the inlet valve 12 open
to unload the compressor or, in other words, to
permit air drawn into chamber 13 past valve 12
upon the intake stroke of piston (i to be dis-
charged back past said valve upon the air com-
pressing stroke of said piston in order to prevent
compressing such air past the discharge valve 4.
When chamber {8 is void of fluid under pressure
a spring {8 will elevate the piston {1 to permit
closure of valve §2 whereby the compressor will
be loaded to compress air past valve 14, as above
mentioned.

A safety valve 28, set for example to open at
165 pounds, is connected to pipe 15 to limit pres-
sure of fluid obtained therein by operation of
the respective compressor 10.

The main reservoir {6 is shown as having an
outlet pipe 2§ for conveying fluid under pressure
to a point of use, while a branch 22 connects said
pipe to the main reservoir pipe { whereby all of
the main reservoirs on the Jocomotive are open
to each other through said main reservoir pipe.

Reference numeral 23 on each unit of the loco-
motive designates a cOmpressor governor con-
nected by a pipe 24 to a main reservoir outlet -
pipe 2{ and which is adapted to operate in re-
sponse to a pressure, such as 140 pounds, in the
respective main reservoir 18 tc open a switech 25
for disconnecting.the synchronizing wire 5 from
the battery supply wire 2. When the pressure -
in the main reservoir outlet pipe 21 is reduced
to a lower degree, such as 125 pounds, the com-
pressor governor 23 is adapted to respond thereto
to close switch 25 for connecting the synchroniz-
ing wire 5 to the battery supply wire 2. This
governor -device may be like that disclosed in
Patent No. 1,615,365 issued to C. C. Farmer on
January 25, 1927, in view of which and the fact
that governors of this type are so well known
that a further disclosure and description thereof
in the present application is not deemed essen-
tial to a clear understanding of the invention.
-Reference numeral 26 designates a magnet
valve device comprising o magnet 27 the oppo- -
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site terminals of which are connected, respec~
tively, to the synchronizing wire 5 and: the bat-
tery return wire 3.  The valve device further
comprises. two valves 28 and 28 contained in a
ehamber 3% which- is open to a pipe 81, the valve
289 being provided for controlling communication
between the pipe 3{ and a pipe 32 connected
through. pips 24 to the main reservoir outlet
pipe 21, and the valve 2§ heing arranged to con-
trol communication between pipe 31 and an at-
mospheric exhaust passage 32. Energization of
magnet 27 is adapted to open.the valve 28 and
close. the valve 28, while upon deenergization of
said magnet a spring 34 is adapted to open valve
29 and close valve 28.

Heretofore on each locomotive unit the pipe
31 has been connected directly to the unloader
piston chamber (8 in the respective air- com-
pressor {0 but in accordance with the invention
this. connection is now controlled by a valve
device 35.

The valve device 35 (Fig. 4) combprises a cas-
ing having a chamber 35 containing a valve 31
for- conirolling communication between said

chamber and a chamber 38, said chambers being ¢

open, respectively, to a pipe 29 leading to the
unloader piston chamber (8 of the respective
compressor -and to a pipe 4§ connected to the
main- reservoir pipe 1.  The valve 37 is formed
on.one end of a stem 41 extending through cham-
ber 88 and connected at the opposite end to a
plunger 42 slidably mounted in the casing and
separating chamber 38 from a chamber 43 which
is open to pipe 3i leading to the magnet valve
device 27 on the unit. - A valve 44 contained in
chamber 43 is arranged to cooperate with a seat
provided on the adjacent end of plunger 42 for
controlling communication between said. cham-
ber and an axial bore 45 extending throueh said
plunger, the valve stem 41 and the valve 31 to
the chamber 26. The valve 44 is connected to
one end of a stem 47 for movement therewith,
said stem slidably extending through o bore pro-
vided in a partition wall 48 which. separates
chamber 423 from a chamber 48 which latter
chamber is open to atmosphere through a
breather passage 49. In chamber 48 g follower
80 provided on the end of stem 4T engages one
side of a flexible diaphragm 5| separating cham-
ber 48 from a pressure control chamber 52 at
the opposite side of said diaphragm. Chamber
52 is open to pipe 40 and thereby the main res-
ervoir pipe . - A spring 53 in chamber 48 acts
on the fcllower 50 for actuating same and the
diaphragm 51, when chamber 52 is void of fluid
under pressure, to pull the valve 44 out of seat-
ing engagement with the plunger 42 whereupon
a spring 54 contained in chamber 36 is-adapted
to close the valve 87, When fluid gt sufficient
pressure is supplied to chamber 52; as will be
later described, the diaphragm 51 will deflect
against spring 58 and actuate the stem 47 to seat
valve 44 against plunger 42 and then actuate said
plunger to unseat valve 37 against spring 54.

Operation

In operation, let it be assumed that, due to use,
the pressurve of fluld in the main reserveir 16
on one. of the locomotive units becomes reguced
to..a. degree at which the respective governor
device 23 operates to close its switch 25 for con-
necting the battery supply’ wire 2- to the syn-
chronizing wire 5. Current will then be sup-
plied from one side of the battery 4 on the re-
spective unit to the synchronizing wire 5§ and
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thenee to magnet 27 of the magnet valyve device
25 on each of the locomotive units, the opposite
terminal of the several magnets 27 being con-
neeted: to the battery return wire 3 and thus
to the opposite terminal of said battery. The
magnets 27 of all of the magnet valve devices 26
cn the locemotive will therefore be simultane-
ously energized to disconnect the respective pipes
32 and 2{ and open pipe 31 to.atmosphere.  With
the- pressure of fluid in all main reservoirs 186,
and therefore-in the main reserveir pipe 1, be-
low the pressure of spring 53 on diaphragm 5
in the several valve devices 35, the valve 44 will
be open and the valve 37 closed in each of said
valve devices whereby on each locomotive unit;
the pipe 3% will be open through bhore 45 in
plunger 42 and past the unseated valve 44 of
the respective- valve device to the now vented
pipe- 3f. On each locomotive unit the unloader
piston chamber {8 will thus be open. to atmos-
phere through the respective valve device 85 and
the energized magnet valve device 26 and the
compressor I8 will as a consequence be loaded
and operative to compress air through the- pipe
15 to the respective main reservoir 16.

Now let it be assumed that the “A unit” is the
leading or: control' unit of-the locomotive and
that fluid under pressure is being taken from
the reservoir 16 thereon for the control of brakes
or other uses and that through the medium of
the main reservoir pipe I extending throughout
the length of the locomotive that the compressors
19" on the other lecomotive units are trying to
aid the compressor {9 on the leading unit to
restore and build up the pressure in the main
reservoir 18 on the leading unit. Further let it
be assumed that the restrietion te flow of fluid
under pressure from the main reservoirs 1§ on
the trailing units to the main reservoir {§ on
the leading unit is sueh that the pressure in the
main reservoirs 18 on the trailing units will in-
crease above that in the main reservoir on the
leading unit and finally to a pressure where the
respective governor devices 23 will operate the
switches 25 to locally disconnect the battery
supply wire 2 from the synchronizing. wire §.
This will have no effect upon delivery of air by
the compressors 10 on the trailing units how-
ever since the magnet valve devices 26 thereon
will- be retained energized by current supplied
to the synchronizing wire § through operation
of the governor device 23 on the leading unit,
the switch 25 of which will be still closed.  As
a result, the compressor {8 on each trailing unit
will continue to compress fluid into its main res-
ervoir and hence in the portions' of the main
Teservoir pipe on said unit until such pressure
acting in diaphragm chamber 52 of the respec-
tive valve device 38 becomes increased to g de-
gree (145 pounds) sufficient to-actuate said valve
deviee to close its valve 44-and open its valve 37,
whereupon, fluid under pressure from the main
reservoir pipe | will flow past the valve 37 to
the unloader piston chamber 18 and unload the
respective air compressor. The air compressor
-10-on one or more-of the trailing units will there-
by be unloaded to terminate compressing of :air
into the respective main reservoir 16 while com=~

Dbressor 10 on the leading unit of the locomotive

remains- loaded and continues to compress. air
into its reservoir 16, After the compressor or
compressors on the trailing unit or units, are thus
unloaded, the pressure of fluid in their niain res-
ervoirs 46 will reduce by flow through the main
reservoir pipe { to the main reservoir 16 on the
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leading unit to aid the compressor 0 thereon
to increase the pressure in the respective reser-
voir, and when the pressure in the main reser-
voirs on the trailing unit or units becomes re-
duced by such flow to a pressure slightly below
145 pounds, spring 53 in each valve device 35 will
actuate said valve device to reopen the valve 44
and close the vaive 37 therein, whereupon, the
respective unloading piston chamber 18 will again
be vented to atmosphere by way of the respec-
tive magnet valve device 2§ and the compressor
on the respective trailing unit will be again loaded
to compress further air into the respective main
reservoir (6. The compressor on the trailing
unit or units wiil thus be alternately unloaded
and loaded at a limited pressure of substantially
145 pounds in the respective main reservoir to
aid the compressor 18 on the leading unit to
build up the pressure in its reservoir 16 until the
pressure in the latter reservoir becomes increased
to the degree required for operating the governor
device 2% on the leading unit to open its switch
25 for deenergizing magnets 27 of the magnet
valve devices 25 on all of the locomotive units,
whereupon, on each unit fluid under pressure
from the respective main reservoir 1§ will be
supplied through pipes 82 and 3{ to the valve
device 35 thereon. On the leading locomotive
unit the valve 44 will be open and the valve 237
closed in the valve device 33 so that such fluid
supplied to pipe 31 will flow to bipe 39 and
unload the respective compressor 8. The same
will promptly oceur on all other units of the
locomotive if the valve device 3§ thereon is con-
ditioned with the valve 44 open and the valve
37 closed, but if the valve device 35 on said other
units is operated to close valve 44 and open
valve 37 at the instant the governor device 23 on
the leading locomotive unit opens its switch 28
the compressors i6 on said other units will al-
ready be unloaded by fiuid under pressure from
the main reservoir pipe ! as above described.
When the pressure of fluid in the main reservoir
pipe on the trailing units becomes subsequently
reduced to the point where the sbring §§ in the
valve devices 35 will operate to open valve 44
and permit closure of valve §7 the compressors
on said units will be maintained unloaded by
fluid undsr pressure from bipe 8¢ the same a8
on the leading unit.
T It will be noted fthat the valve device 35 on
the leading unit will remain in the condition con-
necting pipe 31 to pipe 39 for restoring pressure
of fluid in the respective main reservoir {8, but
since either end of the locomotive may be the
leading end said valve device is regquired at both
end units of the locomotive as well ag on all
intermediate units. It is also required on both
end units of the locomoctive for the purpcse of
limiting operation of the compressors thereon to
for example restore pressure of fluid in the main
reservoir 18 on an intermediate unit in case the
compressor therein has for any reason failed and
isnot compressing air. : :
From the above description it will now be seen
that- the valve device 35 will operate on each
unit of a diesel locomotive, or the like, to per-
mit maximum use of the air compressor thereon
in restoring pressure in the main reservoir 16 on
another unit without however abnormal loading
and operation of such compressor and undue
- damaging operation of the associated safety valve
device.
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. Having now described the invention, what I
claim as new and desire to secure by Letters Pat-
ent, is:

A fluid pressure supply system comprising, in
combination, a pipe, a plurality of reservoirs
connected, respectively, to spaced apart portions
of said pipe, a plurality of air compressors, the
pressure outlets of which are connected, one
each, to said reservoirs, each compressor com-
prising unloading means operable by fluid under
pressure to render the respective coimpressor in-~
effective to compress air and upon release of such
fluid under pressure to render the respective
compressor effective to compress air, a source
of eleetrical energy, a first wire connected to one
pole of said source, a second wire connected to
the opposite pole of said source, a control wire,
and a plurality of control means, one for con-
trolling supply of fluid under pressure to and its
release from the said unloading means of each
of said compressors, each of said control means
comprising a governor connected and subject to
pressure of fiuid in the respective reservoir, said
governor including switch means responsive to
a chosen pressure of fluid in-ifs respective res-
ervoir to electrically connect said first wire to
said control wire and responsive to a lower pres-
sure therein to break electrical connection be-
tween said first wire and said control wire for
thereby energizing and deenergizing, respectively,
said control wire, each of said control means
further comprising a conduit and a first con-
trol device connected to said conduit, said first
control device comprising movable abutment
means connected and econstantly subject to pres-
sure of fluid in the respective reservoir, valve
means controlled by said abutment means con~
trolling one communication between the respec-
tive said unloading means and reservoir and
another communication bhetween the respective
said unloading means and said conduit, said
abutment means being operative in response to
a pressure of fluid in the respective reservoir,
which is greater than said chosen pressure, to
actuate said valve means to open said one com-
munication and close said other communication,
and means acting on said valve means and abut-
ment means operative in response to a pressure
in the respective reservoir acting on said abut-
ment means, which pressure is lower than said
-greater pressure, to actuate said valve means to
close said one communication and open said other
-communication, each of said control means fur-
ther comprising a second control device connected
t0 said second wire and controlled from said
control wire and also connected to said conduit
and ‘the respective reservoir-and operative upon
energization of said control wire to connect said
conduit to atmosphere and upon deenergization
of said control wire to connect said conduit to

‘the respective reservoir. -

ANDREW T. GORMAN.
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