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SPECIFICATION forming part of Letters Patent No. 779,952, dated January 10, 1905.
Application filed June 9, 1904, Werial No. 211,753,

To all whom it may concermn:

Be i1t known that I, Grorere MACLOSKIE, a
citizen of the United States,residing at Schen-
ectady, county of Schenectady, State of New
York, have invented certain new and usetul
Improvements in Differential (Governors for
Fluid-Compressors, of which the following 1s
a specification.

VIV invention relates to the control of PUINDS
or fluid-compressors, and refers particularly
to the control of aplurahty of pumps or com-
pressors supplying compressed fluid to a com-
mon receptacle.

The object -of my invention is to provide a

control system for automatically maintaining

proper pressure and at the same time for di-

viding the work in proper proportions among
the several compressors.

- A case to which my invention 1s applicable
1s that of an air-brake system on a train in
which a plurality of air-compressors at differ-
ent points on the train supply air to a reser-
volr-line running the entire length of the
train and in which constant pressure must be
maintained. It is common practice to pro-
vide each air-compressor with an automatic

governor which will start the motor driving

the compressor whenever the pressure falls
below the desired limit and which will stop
the motor when the pressure is again raised
to the proper amount. In order to distribute
the work properly among the several com-
pressors, 1t 18 necessary to adjust the several
governors with care, so that they will respond
Slmult‘meously to variations in pressure. In
an application for United States Letters Pat-
ent, Serial No. 211,261, filed by S. H. Libby

June 6, 1904, is disclosed a novel form of gov-

ernor and novel control system which ren-
der unnecessary a careful adjustment of the
governors. This system comprises a novel
form of governor, together with certain novel
arrangements of the controlsystem. The gov-

ernor 1s connected both to the reservoir-line
and to a point between the reservoir-line and
the compressor—as, for instance, to the res-
ervoir charged from the compressor controlled
by the governor—and a check-valve is placed
between the reservolr and reservoir-line. By

sure between the two.

meansof thecheck-valveairisprevented from
flowing from the line to thereservoir, and the
oovernor is arranged to respondnot only to a
mll in the pressure in both reservoir and res-
ervoir-line, but also to adifference in the pres-
Thus 1f one governor
responds before the rest and starts its com-
pressor at work, raising the pressure in the
line, this pressure can have no effect upon the
other reser voirg, and the difference 1n pres-
sure created between the train-line and the
other reservoir produces an Immediate re-
sponse of the other governors, which sets their
respective compressors at work to charge their
reservoirs. In this way the work i1s properly
distributed among the several compressors
without the necessity of carefully adjusting
them. |

The object of my invention 1s to provide a
novel form of governor adapted for use in the
system briefly outlined above.

My invention will best be understood by
reference to the accompanying drawing, in
which I have shown the equipment for two
cars of a train.

L represents the reservoir-line extending

the length of the train and supplied from the
reservoirs B R’, which are charged from the
compressors C C" driven by the motors M M.

D D’ represent the differential governors
controlling the compressor-motors M M and
connected to the reservoirs :.:md to the reser-
voir-lines by the pipes » # and / /', respec-
tively. |

V V' represent check- \"a,lves inserted be-
tween the reservoirs and the reservolr-iine,
which permit a free flow of air from the res-
ervoir to the reservoir-line and prevent the
flow in the opposite direction. The check-
valve V' 1s shown 1n cross-section.

T T represent the trolley, collector-shoe,
or other source of current for the compressor-
motors.

The differential governor D comprises two

diaphragms A and B, the diaphragm B being
Jarger than A. "Lhe diaphragms are rigidly
connected and carry a rod C and piston I,
which are pressed upward by the springs K.
The rod C operates the levers (x, which con-
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trol the switch H in the circuit of motor M.
The arrangement of the levers ( and of the
switch H is fully described in my former ap-
plication, Serial No. 188,330, filed January 9,
1904, and forms no part of my present in-
It is suflicient to understand that
the switeh H is closed when the rod C reaches
the upper limit of its, travel and is opened
when it reaches the lower limit, and any
switch which accomplishes the beove result
may be substituted for the structure shown
The operation of the governor is as follows:
The diaphragm B is subjected on opposite
sides to the pressure of the reservoir R and
of the reservoir-line L. Since these pres-
sures are normally equal, diaphragm I3 has
no effect upon the normal operation of the
governor. Diaphragm A 1s subjected only
to the pressure of the reservoir-line L and
corresponds to the single diaphragm usually
employed in fluid-pressure governors. As the
pressure 1n the reservoir-line Li falls dia-

phragm A is pushed upwar d by the springs |

K. Inthesame manner diaphraom A’ of gov-
errior- D is pushed upward by the springs F'.
Assume the rod C' of governor D' reaches the
upper limit of 1ts travel before the rod C of

governor D. Theswitch H' will thenclose, en-
ompressor C' will start

ergizing motor M.
to work, raising the pressure in reservoir R/
and reservoir-line I..  Check-valve V will im-
medlately close, preventing any rise in pres-
sure in reservoir R. The pressure 1n the
chamber between diaphraogms A and B of dif-
ferential governor D will consequently be
raised, the pressure above diaphragm B re-
maining constant. Since diaphragm B has a
oreater area than diaphraem A, the result of
the rise of pressure will be to assist the up-
ward pressure of spring F. Rod C will thus
be carried to the upper Timit of 1ts travel, clos-
ing switch H and energizing motor M to charge
reservolr R. "Thus the work 1s properly dis-
tributed among the several covernors. |
As has been said heretofore, the switeh con-
trolled by the diaphragms may be of any suit-
able form, and other modifications may be
made wi ithout, departing from the spirit of
my 1nvention, and I aim in the appended

claims to cover all such modifications.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In combination, a plurality of fluid-com-
pressors, & common receptacle supplied there-
by, check-valves between the several com-
pressors and sald receptacle, and governors
controlling the several compressors, each of
said governors comprising two diaphraoms,
one of sald diaphragms bemo arranged to re-
spond to a difference bettween the pressures of
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its compressor and of said receptacle, and the
other diaphragm being arranged to respond
to & variation in one of said pressures.

2. In combination, a plurality of fluid-com-
pressors, a common receptacle supplied there-
by, check-valves between the several com-
pressors and said receptacle, and governors
controlling the several compressors, each of
sald governors comprising two diaphragms,
one of said diaphragms being subjected on op-
posite sices to the pressures of its compressor
and of said receptacle, and the other being
subjected to only one of said pressures.

In combination, a plurality of fluid-com-
pressors, a common receptacle supplied there-
by, check-valves between the several com-
pressors and saild receptacle, and governors
controlling the several compressors, each of
sald governors comprising two rigidly-con-
nected diaphragms arranged and connected to
respond both to simultancous and to relative
variations in the pressures of 1ts compressor
and of said receptacle.

4. In combination, a plurality of fluid-com-
pressors, a common receptacle supplied there-
by, check-valves between the several com-
pressors and sald receptacle, and governors
controlling the several compressors, each of
sald governors comprising two rigidly-con-
nected diaphragms of different effective areas,
the larger of said diaphragms being sub Jected
on opposite sides to the pressures of 1ts com-
pressor and of said receptacle, and the smaller
bung subjected to only one of said pressures.

In a differential fluid-pressure governor,

' two rigidly-connected diaphragms of different

effective areas, a connection from the space
between said diaphragmsto asource of fluid-
pressure, and aconnection from the other side
of the larger of said diaphragms to a separate
source of pressure.

6. Incombination, a plurality of reservoirs,
a common receptacle supplied thereby, a plua-
rality of fluid-compressors for charging the
several reservoirs, a plurality of governors
for controlling the several compressors, each
governor comprising two rigidly -connected
diaphragms of different effective areas, con-
nections from the space between the dia-
phragms of each governor to the common re-
ceptacle, and connections from the other side
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of the larger diaphragm of each governor to

1tS reservolr.
In witness whereof I have hereunto set my
hand this Sth day of June, 1904.

GEORGE MACLOSKIE.

Witnesses: __
Bensamin B. HuoLL,
Hrren Orronr.
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