(No Model.) . R 2 Sheets—Sheet i.
' H. C. SERGEANT.
 REGULATOR FOR AIR COMPRESSORS.
- No. 514,839, ' Patented Feb. 13, 1894.

7
g’/

A?

Treverilor:




(No Model.) 2 Sheets—Sheet 2.

H. C. SERGEANT. |
REGULATOR PQR AIR COMPRESSORS:
No. 514,839, : : Patented Feb. 13, 1894.

R O

N
|
¢ |
! .
N % D e
Rl B ¥
Ny — R 4 H=k
L RE\e/ - ST
3 ;- =)
| L 7 %
T G
| \
. : S
S NEI o
77z S S N+ L7eve 7
@gfm%ﬁs” . %f@wzz

WASHINGTON, ©. C.




I0

13

20

25

30

35

40

45

50 charge valves B, only one of which is shown,
throngh which the compressed air is deliv-

To all whom it may concern:

UNITED STATES

PATENT OFFICE.

HENRY C. SERGEANT, OF WESTFIELD, NEW JERSEY, ASSIGNOR TO THE
INGERSOLL-SERGEANT DRILL COMPANY, OF NEW YORK, N. Y.

REGULATOR FOR AIR-COMPRESSORS.

SPECIFICATION forming part of Letters Patent No. 514,839, dated February 13,1894,
Applicationfiled March 6, 18983, Serial No, 464,684, (Nomodel.)

Be it known that I, HENRY C. SERGEANT, of
Westfield, in the county of Union and State
of New Jersey, have invented a new and use-
ful Improvement in Regulators for Air-Com-
pressors, of which the following is a specifi-
cation,

~ The object of this invention is to prevent

the accumulation of -an undue pressure in a
receiver into which air is-delivered by a com-
pressor to be used for motive power or other
purposes, and to effect this either by the con-
trol of a steam engine which is employed as
the motor of the compressor or by the auto-
matic control of the compressor itself inde-
pendently of the action of its motor, or both
by the control of the engine and by the auto-
matic control of the compressor itself.

The nature of the improvement will be de-
seribed with reference to the aceompanying
drawings which illustrate the application of
my invention both to control the steam en-
gine which drives the compressor and to ef-
feet the automatic control of the compressor
itself. o

Figure 1 represents an elevation partly in
section of part of an air compressor eylinder,
the throttle vaive for its operating engine and
a regulator embodying my invention. Fig. 2
represents a central vertical section, taken at
right angles to Fig. 1, in the line « x, of the
regulator and its appurtenances which con-
stitute essential elements of my invention.
Fig, 3 represents a central vertical section of
the regulator valve. Fig. 4 represents a ver-
tical section at right angles to Fig. 2 in the
line y  of that figure as viewed from the left.
Fig. 5 represents a horizontal section in the
“line 2 z of Figs.2,3 and 4. Figs. 2,3,4,and 5
are all on one seale larger than thatof Fig. 1.

Similar letters of reference designate cor-
responding parts in all the figures.

A is the compressor cylinder having heads
A’ A’ which are made hollow to form dis-
charge chests which are in free communica-
tion through a discharge passage A?arranged
lengthwise of the eylinder with the discharge
pipe A2 through which the compressed air
passes-to a receiver R, (Fig.1.) The dis-

ered from the ecompressor cylinder into the
discharge chest within the eylinderheads A’,
are of the puppet type and close into conical

‘seats in the inner walls of their respective cyl-

inder heads. Thesaid valvesare represented
as of eylindrical form or having combined
with them pistons to work in cylinders a
formed or provided in the outer walls of the
hollow eylinder heads A’, said cylinders a be-
ing closed at their outer ends by removable
caps ¢/ which serve as abutments for coil

-springs b which operate to close the valves.

C is the shell of the throttle valve through
which steam is supplied to the operating en-
gine, and D is the throttle valve which should
be so nearly balanced as to haveonlyaslight
tendency to be closed by the pressure of the
steam. To the stem d of this throttle valve
is affixed a small piston ¢ which works in a
corresponding cylinder ¢’ affixed to the shell
C of the throttle valve. Titted to thescrew-
thread on the valve stem between the shell C
and the cylinder ¢’ is a nut b* which forms an
adjustable stop for limiting the closing move-
ment of the throttle valve.

The cylinder ¢’ and piston ¢ are so propor-
tioned that a certain pressure within the said
cylinder on the outer side of the piston will
hold the valve open while a reduction or en-
tire relief of such pressure will allow the un-
balanced pressure of steam upon the valve to
close the latter as far as permitted by the
stopb® The cylinder ¢’ and piston ¢ maybe
congidered as a motor for the throttle valve
B to be operated by compressed air from the
receiver R (Fig. 1) through a pipe e to the
outer end of the cylinder ¢’ under the control
of the regulating valve.

So far as. 1 have at present explained my
apparatus it is the same as that described in
my United States Letters Patent No. 415,370,
dated November 19, 1889. I will now pro-
ceed to describe the regulating valves and
their appurtenances which constitute the es-
sential parts of the present invention.

E is a cylindrical valve box containing a
slide valve I which constitutes the main valve
of the regulator. This main valve F which is
fitted to slide without turning on a fixed cen-
tral spindle E’, is an ordinary short D-valve
provided with piston heads f f/ which fit the
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cylindrical box E. The seat of the said main
valve is in the cylindrical box E and repre-
sented at the bottom thereof, and has in it
two ports g and k of whieh % is open to the
atmosphere and g is. in communication with
an outside passage ¢’ which is always in com-
munication both with the outer ends of the
discharge valve cylinders a of the compressor
and with the pipe ¢ of the throttle valve mo-
tor eylinder ¢/, the communiecation with the
valve cylinders being by two pipes ¢*branch-
ing off in opposite directions from said pas-
sage ¢’, and one of the said pipes g? having
the said pipe e connected with it. The said
main valve is operated by the pressure on one
or other of its pistons f f/, of air admitted at
the ends of the valve box K, through ports 4
¢’ in said box under the control of an auxil-
iary slide valve G (Figs. 2, 4, and 5) in a box
I which is arranged on one side of the main
valve box E and which is always open to the
latter box between the pistons ff’ through
passages j j (Fig.5) and therefore alwaysopen
to the receiver through the pipe d*. On the
top of the auxiliary valve box I is a eylin-
der I which is open at the bottom to said
box and to this eylinder which is open at the
top to the atmosphere is fitted a piston I’ at
the top of which is a flange % which may rest
on the top of the said eylinder to prevent the
piston from descending below a certain point.
The auxiliary valve box II and eylinder I are
represented (see Figs. 2 and 4) as one casting
and as bolted tothe compressor cylinder A
by bolts p p (see Fig. 1) passing through lugs
q q (see Figs. 1 and 4) on the sides of the said
cylinder I. The main valve box E is repre-
sented as bolted to and supported by the aux-
iliary valve box II.

The piston I’ is connected directly with the
auxiliary valve G and may be considered as
a motor for said auxiliary valve for produec-
ing the operation of said valve by which air
is admitted through the ports ¢ 4’ to the main
valve chest to act upon the pistons f f’ to
throw the said valve in either direction. ~The
seat for the valve G is formed on one side of
the main valve box E, and has in it as shown
in Fig. 5, three ports ¢* ¢/* and 7 of which ¥ ¢/*
communicate respectively with the ports ¢ ¢’
hereinbefore mentioned, as may be traced by
the dotted lines in Figs. 3 and 5, and I which
is an exhaust port communicates with the at-
mosphere as shown in full outline in Fig, 2
and dotted in Fig. 3. The auxiliary valve G
has two ports n n’ which run through it and
two coves o0 0’ in its face, the upper one o’ of
which is arranged to bring the port /% into
communication with the exhaust port ! as
shown in Fig. 5, and the lower one o is ar-
ranged to bring the port ¢* into communica-
tion with said port [

The piston I’ isloaded in any suitable man-
ner as for instance by weights m (see Fig. 1)
hung on a lever X fulerumed as shown at »
in Fig. 2, on the top of the eylinder I, the
weights being so adjusted as to hold down the

piston until the pressure in the receiver act-
ing on the under side of the piston exceeds
a certain determined degree and then to be
lifted by said pressure for the purpose of
shifting the auxiliary valve and thereby caus-
ing the shifting of the main valve to a posi-
tion in which it opens the pipe e to th’e at-
mosphere through the pipes ¢? passage g’ and
ports g and 7 (Fig. 3) as will be presently ex-
plained, and so relieve the outer side of the
piston ¢ of the throttle valve motor of thp
pressure of the air in the receiver to which it
is subject in the normal condition of the said
pressure and in the normal position of the
motor piston I and the auxiliary and main
valves G and F.

The normal condition and positions above
referred to are illustrated in the drawings,in
which the auxiliary valve is represented as
admitting compressed air from the receiver
through the port = to the port +* in its seat
(see Tig. 5) and thence through the port ¢ of
the valve casing E (see also Fig. 3) the press-
ure of the air being outside the left hand pis-
ton f and the port ¢’ at the right hand eud of
the casing E being in communication with
the atmosphere through the port¢'*, the cove
o’ of the auxiliary valve (see Figs. 2 and 3)
and the exhaust port /. On the pressure ris-
ingin the receiver beyond the desired dqgreg,
the motor piston I’ is raised taking with it
the valve G as high as permitted by stops #’
72 provided for the valve in the chest Il and
the compressed air, with which it will be un-
derstood the valve chests E H are al.ways
filled behind their respective valves, will bga
admitted through the port »/ to the port *
and thence to the port ¢ of the main valve
chest, the port ¢ being in the meantime
brought into communication with the atmos-
phere through the port ¥ the cove o of the
auxiliary valve and the exhaust portl. The
main valve then moves to the left and pro-
duces communication through its cove s be-
tween the ports ¢ and 7%, thus bringing the
passage ¢’, the pipes g* g*ecand the outerend
of the throttle valve motor c¢ylinder into com-
muniecation with the atmosphere.. The throt-
tle valve is then caused to close or contract
its opening by the unbalanced pressure of
steam upon it and the velocity of the motor
engine and of the compressor is reduced.

It has been hereinbefore mentioned that
the pipes g* ¢g* which are in ecommunication
with the main valve box E communicate with
the spaces in the discharge valve cylinders «
in rear of the discharge valves. Itmay there-
fore be understood that when the compressor
is working normally the backs of the said
valves will always be subject to the pressure
of airin thereceiver but when the main valve
is shifted as before described to open the
communication with the atmosphere through
the ports g 2, the backs of the discharge valves
are relieved from all pressure but that of the
atmosphere and the slight pressure of the
springs b, and the air which is compressed be-
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fore the piston at each stroke and so caused
to open and pass said valves passes through
said pipes g¢? the passage g’.and ports g b to
the atmosphere. ’

In ease of the bursting of the receiver and
the consequent tendency of the motor en-
gine of the compressor to run away, the pipe
d* being then in communication with the at-
mosphere, the throttle valve motor piston ¢
being relieved from the pressure on its outer
face, will allow the throttle valve to be closed
by its unbalanced pressure, the communica-
tion between the cylinder ¢’ and the pipe d*
being made through the port g, passage g’,
pipes g* and pipe e justas it is in the normal
condition of things first described.

- It is obvious that in cases where a steam

engine for driving the compressoris provided
with an effective governor the throttle valve
motor herein described controlled by air from
the receiver may be dispensed with.

What I claim as my invention is—

1. The combination with an air compressor,
& receiver connected therewith and a throt-
tle valve for supplying steam to the oper-
ating engine of said compressor, of a motor
cylinder and piston for holding said throttle
valve open, a main valve to be actuated by
compressed air from the receiver for opening
and closing communication of said motor cyl-

- inder with the receiver and with the atmos-

phere, an auxiliary valve for controlling the
said actuation of the main valve, and a mo-
tor actnated by pressure from the air receiver
for operating the said auxiliary valve,all sub-
stantially as and for the purpose herein set
forth. | : '

2, The combination with the eylinder of an

w

air compressor, of acombined discharge valve
and piston, a vaive cylinder provided on the
compressor cylinder for the reception of said
piston, an air receiver supplied by said com-
pressor a main valve to be actuated by air
from said receiver for opening and closing
communication of said valve eylinder with the
atmosphere and with the compressor,an aux-
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iliary valve for controlling the said actunation -

of the main valve and a motor actuated by
pressure from the air receiver for operating
the said auxiliary valve, all substantially as
and for the purpose herein set forth.

3. The combination with an air compressor,
its combined discharge valves and pistons B
and valve cylinders ¢ and an air receiver sup-
plied by said compressor, of the cylindrical
main valve box E having a communication d*

-with said receiver and a port 2 in communieca-

tion with the atmosphere, the piston-headed
D-slide valve F' working in said box E, the
auxiliary valve box H in communication with
the receiver through the said main valve box,
the auxiliary valve Gin said box Hhaving two
ports n '’ and two coves o ¢’, the seat for said
auxiliary valve having ports * ¢/* commu-
nicating respectively with opposite ends of
said main valve box, the motor ¢ylinder I in
communication through said main and aux-
iliary valve boxes with the receiver, and- the
loaded piston I’ working in said motor ¢ylin-
der, all substantially as and for the purpose
herein set forth. ,

HENRY C. SERGEANT.

Witnesses:
FREDK. HAYNES, -
L. M. EGBERT.
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