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To all whom it may concern.:

Be it known that I, Saxroro A. Moss, a
citizen of the United States, residing at
Lynn, in the county of Essex, State of Mas-
eachusetts, have invented certain new and
useful Improvements in Centrifugal Com-
pressors, of which the following is a specifi-
cation. :

The present invention relates to centrifu-
gal compressors and particularly to the reg-
ulation of two or more compressors operat-
ing in parallel.

When two or more compressors are op-
erated in parallel it is often desirable to
apportion the total load among them so
that each will carry a certain proportionate
part of the total load at all times. For ex-
ample, it may be desirable in the case of
two compressors operating in parallel that
each carry one-half the load, or that one
carry two-fifths and the other three-fifths
of the load; or in the case of three com-
pressors operating in parallel that each carry
one-third the load. .

The object of the present invention is to
provide an improved regulating mechanism
for compressors operating in parallel which
will maintain the desired apportionment of
the total load among the several compres-
sors.

For a consideration of what I believe to
be novel and my invention, attention is di-
rected to the accompanying specification and
the claims appended thereto.

In the drawing, the figure is a perspective
view of two compressors arranged to oper-
ate in parallel, having an embodiment of
the improved regulating mechanism applied
thereto. :

Referring to the drawing, 5 and 6 indicate
two centrifugal compressors driven bv suit-
able motors 7 and 8, elastic fluid turbines
being illustrated. In the present instance
the compressors are shown as being utilized
to suck gas from a header 9 in which it is
desired to maintain a constant suction. It

* will be understood, however, that my inven-
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tion is not limited to this particular appli-
cation. 10 and 11 indicate the inlet conduits
of the compressors and 12 and 13 indicate
the discharge conduits. 14 indicates a shaft
pivoted in brackets 15 and 16 suitably sup-
ported on the respective compressors. Each
compressor hag a beam 17 which is pivoted on
shaft 14 and which carries a weight 18, One

end of each beam is connected by a rod 19
to a float 20 which is located in a conical
section 21 of the inlet conduits 10 and 11
and which rides on the fluid flowing into
the compressors. The other end of each
beam is connected by a link 22 to a floating
lever 23 which in turn is connected by a rod

80

24 and lever 25 to a speed governor 26, . -

and by link 27 and lever 28 to a fluid actu-
ated motor 29 which operates the inlet valve
mecharism 30 of the elastic fluid turbine.
31 indicates the pilot valve of the fluid
motor. The operation of a fluid motor of
this type in connection with the valve mech-
anism of a turbine is well known and under-
stood and needs no detail description. Fixed
to each weight 18 is a rack 82 with which
meshes a gear wheel 33 fixed on shaft 14.

.When the shaft 14 turns, the gear wheels

33 turn and through the racks 32 simultane-
ously adjust the weights 18 on the beams
17. The shaft 14 is turned by a device re-
sponsive to the pressure in the header 9. Tt
is shown as comprising an inverted bell
float 34 sealed by a liquid 35 in a container
36, and to the under surface of which the
pressure in_header 9 is conveyed by a con-

duit 37. The bell float 34 is connected to

turn the shaft 14 through a rack 38 and
pinion 39, the latter being fixed on shaft
14, 40 is a counterweight for the bell float
34. Tt is carried on the depending end of a
lever 41, which lever is fulecrumed on 2
bracket 42 and has its other end ‘pivotally
connected to the rack 38. )
The action of a float governor, as shown
at 20 in connection with each machine, is
well understood, such governors being gen-
erally termed constant volume governors.
The float rides on the fluid passing through
the conical section 21. If the fluid flow-
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ing increases above normal; 4. e., that for

which the weight 18 is set, the float will take
a_higher position thereby tilting the beam
17 and through the fluid motor 29 shutting
off the valve mechanism 30 to an extent suf-
ficient to bring the compressor speed down
to a point at which the flow will again be
normal. On the other hand, if the fluid
flowing decreases, then the float will take
a lower position thereby tilting the beam 17
in the opposite direction and through the
fluid motor 29 opening the valve mechanism
30 to an extent sufficient to increase the
speed of the compressor to a point at which
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the flow will again be normal. The speed
governor 26 is set for a speed higher than
that at which the compressor ordinarily op-
erates and is normally inoperative. It isin
the nature of an emergency device and only
comes into operation in case of excess spesd
to prevent the set from racing. The govern-
ing mechanism can be set for different vol-
umes of flow by adjusting the weight 18 on
the beam 17.

With any given setting of the weights 18
each compressor 5 and 6 will take a con-
stant volume of fluid. Assuming the
weights are set the same, then each ma-
chine will be taking the same volume and
such volume will be automatically main-
tained. Now in the example shown, in
case the volume which the machines are
pumping is not sufficient to maintain the
desired suction in the header 9, the pres-
sure under the bell float 84 will increase,
thus lifting it and through rack 38 and
pinion 39 turning the shait 14 in a clock-

wise direction when looking toward the.

left hand end of it. This will turn the
gear wheels 83 and through racks 32 shiit
the weights 18 on the beams 17 in a direc-
tion to cause the compressors to take larger
volumes thereby increasing the suction.
The weights 18 will be shifted until the
compressors are pumping sufficient vol-
umes to maintain the desired suction, On
the other hand, if the suction becomes too
great, then the opposite action to that just
described takes place, thus reducing the
volumes which the compressors are handling
and bringing the suction back to the desired
value. :

In the examples shown, the volumes
which the compressors are handling are di-
rectly indicative of the load, since the suc-
tion pressure is maintained constant and
the delivery pressure is constant. The vol-
ume governors here shown are, therefore,
load governors and indicate the loads on the
respective machines. It will, therefore, be
seen that with my improved apparatus
each govering mechanism is set to cause
its associated compressor to take a definite
load and that the settings of the various
governing mechanisms are varied by & de-
vice which is responsive to an operating
condition common to all the compressors.
And it will be understood that this prin-
ciple may be applied to compressors oper-
ating in parallel under different operating

conditions from those just described. For

example, instead of holding constant suc-
tion, it may be desirable to hold constant
pressure on the discharge side of the com-
Pressors. :

In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the apparatus which I now consider

; 1,081,008

to represent the best embodiment thereof;
but I desire to have it understood that the
apparatus shown is only illustrative and
that the invention can be carried out by
other means.

What I claim as new and desire to secure
by Letters Paent of the United States 18—

1. The combination of a plurality of com-
pressors arranged to operate in parallel, a
motor for each compressor for driving it, a
volume governing mechanism on each com-
pressor for regulating its driving motor
which may be set for a desired volume, and
means responsive to variations in an operat-
ing condition common to all the compressors
tor simultaneously modifying the setting of
the volume governing mechanism of each
COMPLEssoT.,

9. The combination with a plurality of
compressors arranged to operate in parallel,
of o motor for each compressor for driving
it, a regulating means for each motor which
is responsive to variations in load on the
compressor with which it is associated and
which may be set to maintain a constant load
on such compressor, and means responsive
to variations in an operating condition com-
mon fo all the compressors for varying the
load for which each regulating means is sst.

3. The combination with a plurality of
compressors arranged to operate.in parallel,
of a motor for each compressor for driving
it, a regulating means for each motor which
is responsive to variations in load on the
compressor with which it is associated and
which may be set to maintain a constant load
on such compressor, & common means to
which all said compressors are connected in
parallel and in which it is desired to main-
tain a constant pressure, and means Te-
sponsive to variations in said pressure for
adjusting the settings of the regulating
means of each motor. .

4, The combination of a header from
which gas is to be sucked and in which it is

~desired to maintain a constant suction pres-

sure, a plurality of compressors having their
inlet conduits connected in parallel to the
header, a volume governing mechanism for
each compressor comprising a pivoted beam
having a weight thereon and a float which
rides on the fluid flowing through the com-
pressor and is connected to the beam, & de-
vice responsive to the pressure in the header,
and means connecting it to the said weights
to adjust them on the beams,

5. The combination of 2 header from
which gas is to be sucked and in which it is
desired o maintain a constant suction pres-
sure, a plurality of compressors having their
inlet conduits connected in parallel to the
header, a turbine for driving each compres-
sor, a regulating valve mechanism for each
turbine, a volume governing mechanism for
sach compressor which is connectsd to the
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regulating valve mechanism of its associated
turbine, said volume governing mechanism
comprising a pivoted beam having a weight
thereon, and a float which rides on the fluid

flowing through the compressor and is con- -

nected to the beam, a movable abutment
which is responsive to the pressure in the
header, and means connecting it to said
weights to simultaneously adjust them on
the beams,

6. The combination of a plurality of com-
pressors arranged to operate in parallel, a
motor for each compressor for driving it, a

8

regulator for each motor, means responsive
to the volume of fluid passing through each
compressor for operating the regulator of
the motor which drives it, and means re-
sponsive to an operating condition common
to all the compressors for simultaneously
modifying the action of each volume re-
sponsive means on the regulator with which
it is associated. :

In witness whereof, I have hereunto set
my hand this 18th day of August, 1917.

SANFORD A. MOSS.

15

20



