(o Mt‘l;d'él-.} _ o } - 2 Sheets—Sheet 1.
PRESSURE REGULATOR

- - No.402,32,. S Patented Apr 30 1889.

| —

g

FIG.S

)N
R
2
z

J’Wf}fd

'"&v

Wt B :

&/ 'K //w // //// '
T - .
— FIG. 7 |

" N. PEYERS, Photo-Lithographer, Washington, D C:




(No ModeL) _ o '3 Sheets—Sheet 2.
A PR - Jd. D. BOWMAN. - S
' PRESSURE REGULATOR

N

X

N
X

/

SRR T L | = S : w}m\\\\
e 'B . 'y\ )&‘////5 6" \\\\‘k

L . _____ ________ ,///4_{/ /x%w@ ’:7/ /y//

~ \\\\\\\\\\ A1) \\\\\\\\1

:  /////}%”//’ /AV/ ///Z’/}’///

. FIG. 8

N. PETERS, Photo-Lithographer, Washington. [ C.




UNITED STATES

PATENT OFFICE

~ JOHN D. BOWMAN, OF ALTOONA, PENNSYLVANIA,

| PRESS’U-RE-R’EG ULATO R

SPECIFIGATION formmg' part of Letters Patent No. 402 392, dated Aprll 30, 1889

Apphca,tmn filed August 3, 1888. Serial No 281,883,

No model,)

To all whom it mau concern. .

- Be it known that I J OHN D. BOWMAN of
vania, have invented a new and u&eftil Im-
proved Pressure Regulator, of which the fol-

- lowing is a true and exact description, ret-
“erence being had to the accompanying draw-

| -_mﬂ's which f01111 a part of this specification.
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My invention relates to the constr uction of

‘pressure-regulators for governing the flowand
pressure of fluids, and is eSpeelally, though

mnot exclumvel}, adapted for use with car-

~ Dburetors used in the lighting system of rail-
- way-cars,my regulatmﬂ*devme beingintended
St 'hw‘h-pressme storage- tz_mk eon’rammﬂ* the

to be placed in the conduit leadmg from the

air, to the ealburetor
The nature and ‘construction of my im-

- proved regulator are hereinafter fully de-
scribed in connection with the drawings, and

- the parts thereof ¢laimed by me as new are

o specifically set out in the claims, reference be-

ing now had to the drawings which illustrate

~  my invention, and in which—
s 25

Figure 1is a side elevation of a 1eﬂ'ulat1nb
device embodying my improvement; Fig. 2,

~a plan view of the lower casting forming a
part thereof, sectioned so as to show 1fs in-
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| sectmn

S same caqtmﬂ on the hne x x of Kig.
s
I reﬂ*ulatlno'—valve proper;

terior passages; Fig. 8, a vertical elevation

showing the 1mp0rtant pd,rts of the device in
Fig. 4, a section through the lower
part or ca,stmcr of the 160‘111&1101 on the line
4 of Fig. 2; Flu 9, a section through the
2: Fig.

6, a - sectlo_nal view of my prefemed_ form of
Fig. 7, a view of a

modified and simpler form of said valve, and

va,lve ehambel
. '3, it is secured to the frame by means of
bmckets b, cast with it, while in Fig. 8 it is

Fig. 8 a sectional elevatmn Showmﬂ & modi-

-ﬁed arrangement of my device.

A mdwates a frame or support, to which

the regulator, as shown in I‘lns 1 to 7, is se-

cured ~
B is a casting forming the lower pmt of the
As shown in Kigs. 1, 2, and

attached to a valve- box M. This eastmﬂ 18
dish shape, as shown, its upper edge, b’ bemg
properly formed to malke a twht ;]011113 with

- so the casting C, which forms the upper part of

“the valve- chambe1

cut-off

1n the d1 awings.

B I

of the dlsh-sh&ped casting I a shallow groove.

or cutter, b*, is formed.

b Fws 1 to 5, is a passage formed 1n the
under %1de of the casting B, opening in the
center of said casting 13]110110'}1 a threaded
perforation, 6% having also an opening onthe
nnder side of the eastmo* through a threaded

per foration, b°.

b® is a narrow passage-way formed in the
casting B and running from the groove b
into a 13,10*er chamber or passage, b'*’ the up-
per portmn b°, of which i is threaded, as shown.
b° mdmates an opening closed by 2 SCrew

‘in the bottom of chamber 0.

C (¢’ is a casting forming the upper por-
tion of the valve- ehamber and having, pref-

erably, the form shown—to wit, the “dome-

shaped center C’/, with an annular flange, C,
extending around its bottom and fitting on
the edﬂ‘e%’ of the casting B.

- As shown in Figs. 1, 2 and 3, which 1llus-

trate a constructlon in whlch the oases actu-

ally traverse the valve-chamber, an opening,
¢, 1s left in the top of the dome C’ for the i in-

sertlon of a pipe, and a small opening, ¢,

closed by a screw, is formed in its side.
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D is a pipe 1eadmc~ from the reservoir of

compressed air or gas under high pressure,
and should be, of course, pr owded with proper
valves. The storage-tank and valves,

forming no partof my uwentlon are notshown
As shown in Figs. 1, 2, 3,

30

and 5, the pipe D is connected with the per-

foratlons b%; while in Fig. 8 a modified con-

nection is shown.
E is a short pipe, which is secured in the

threaded perforation b% and projects nupward

centrally from the d1sh—shaped casting B.

As shown in Figs. 1 o 7, at the top of pipe
provide a V&h"e-%ﬂ&t e, and preferably
form a second valve-seat tumed in the oppo-
site direction above this valve-seat e, as 18
shown at ¢/, Fig. 6. This plan of f()rming the
valve-seat at the top of tube E and virtually

‘making the regulator-chamber a part of the

condmt I hav’e found entirely satisfactory

where a compar atwely small quantity of gas’

is to be controlled, as in a carburetor 'system

“Where, however, the volume of aas is large—
as, for instance, 1h a natural-gas eondult-——'
Around the inner edge | 131 gar valves Would be demrable than could
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conveniently be placed in the regulator-cham-
ber, and for such uses I propose to construct
the regulator as is shown in Kig. S, where the
regulator-chamber is connected with but is
not a part of the conduit. "The regulating-
valve being of course situated in the conduit,
18 necessauly removed from the eUul&tm-
chamber; but, as shown, is connected with
and aetuated by the 1eﬂulat1nﬂ'-ﬂoat in the
same way as in the construction first shown.

In Kig. 8 I have shown the regulating-valve
as constructed on the well-known balanced-
valve principle; but of course either of the
constructions shown in Figs. 6 and 7 could be
used.

If 1s an annular float preferably made of
cast-lron, and formed so as to be free in the
space between the flange Cand the dish-shaped
casting I3. The float I is continued upward
as a tube, F’, or by yoke F?, Fig. S, to the top
of which is seculed duectlv, as in Ifig. 7, or
through a rod, f* asin Figs. 6 and 8, a Vﬂh"
1, which may be arranged to fit on the valve-
seat ¢, as shown in Kig. 7, or to serve as a bal-
anced valve in a conduit, as in Fig. 8, but is
preferably secured, as shown in Iig. G, to a
stem, 7+ and provided with a second 'xalve-
face, /', with a small slot, f? in it.

f?and f* are pelfmatlons in the tube F’.

G is a pipe leading from the regulator to
the carburetor. In I‘ws 1 and 3 it runs from
the perforation ¢ in the top of the dome C’ to
the carburetor, (not shown in the drawings,)
while in Fig.
the first figures, form a part of the conduit,
but merely connects with it. The per foration
0% in which the tube E is secured, is contin-
ued directly through the casting B_., as 18 in-
dicated at b', and a threaded plOJEOtIOIl D,
is provided to secure the casting I3 to a valve-
box, M, having the usual constr uction, as in-
dieated at M’, to permit the use of a b&lanced
valve, and connecting by its ends M?® and M?
with the pipes G and D. The rod f* passes
from the head of yoke I through K, 0% and
b into box M, where itis attached to valves 1,
as shown.

It 1s of course appm ent that there is no sub-
stantial difference in the construction and
mode of operation of the devices shown, the
difference being such as would fit the dewee
to various conchtmns of use.

H 1s a pipe secured in the threaded end °
of chambers 0'. Preferably I make the open-
ing at the bottom of this pipe small, as shown
at h.

I is an enlarged chamber secured on the
upper end of pipe H. In this chamber I se-
cure at its upper end a disk, J, of perforated
tin, or two perforated disks may be here
placed one upon the other.

~inverted cup, J>, s Sltuated immediately above

the opening of pipe II. On the top of the
disk or disks J, I secure one or more disks, J?,
of chamois- Skm, and, preferably, I secure an

8 the regulator does not, as in

Dependent from
the disk J i8 a rod, J’, at the end of which an-
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| other disk, J*, of perforated tin, in the cham-

ber I between the disk J and the inverted
cup J=.

K 18 a pipe leadmcr from the top of cham-
ber I and open to the air.

The operation of my device 1s as follows:
The parts being secured together, as shown
in the drawings, I pour mercury into the pipe
H either through the top of pipe K or by un-
screwing said pipe or the cap of the chamber
I, or by a passage especially provided for the
purpose. The mercury is allowed to flow into
the pipe H and through the chamber (" and
passage 0° into the va,lve chamber formed by
the castings B and C 11111:11 it comes to the
level of the opening ¢ or to the desired
height, which may be ascertained in any con-
venient way. The mercury being properly

' adjusted, the apparatus is ready for work, and

if now the gas from the reservoir (not shown)
be permitted to pass through pipe D it will,

- in the construction shown in sheet 1, pass

through passage 0? and pipe E, the valve-seat
e, and thence through the passages 7* and 7
in the sleeve or tube f/ into the valve-cham-
ber, and pass from the said valve-chamber
through the pipe G to the carburetor or other
point of use. In the construction illustrated
in Iig. 8 the gas will pass from pipe D through
passage 0 ! into the valve-chamber and at
the same time into pipe G. In both cases the
pressure of the gas admitted into the valve-
chamber is of course transmitted directly to
the mercury in said chamber, and mercury 18
pushed downward in the V&lve-chamber and
upinthepipel. Asthemercuryispressedout
of the gas-chamber the heavy float IF of course
falls with it, and valve f, securedsto the upper
end of the sleeve F’, orits equivalent, the yoke
F? approaches the valve-seat and finally seats

h__1tbelf upon it, when the pressure in the valve-
- chamber 1S sufwlent to overcome the press-

ure of the rising column of mercury in the
pipe H. This pressure 1s of course carefully
calculated in the construction of the appara-
tus so that said pressure shall be the maxi-
mum pressure permitted to pass the regu-
lator., As the pressure diminishes in the

- valve - chamber, the mercury will of course

flow back, raise the float and the valve, and
permit more gas to issue from the pipe D
leading to the reservoir. In effect, the gas
coming from the reservoir will be permitted
to flow into the pipe G in a continuous flow
of reduced and regulated pressure.

If from any cause—such as a sudden in-
crease of pressure—a body of gas should be
thrown into the valve-chamber at a higher
pressure than that allowed for the normal
working of the regulator, the effect will be to
force all of the mercury out of the said valve-
chamber Into the pipe H, and the gas will
then pass through the narrow channel 6* into
the chamber 6% and the pipe I, and thence
through the vertical column of mercury in
pipe H intothe chamberl and escape through
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}the open pipe K

S “ameter to cheek any rapid
3 . -I-O .'
g - of the Valve should be gradual.

the lower pa1t of the valve-chamber.

-valve-seat e.
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desoubed applmnces secured in it. The es-
caping gas from the pipe H will first be de-

additional quantity of the mercury, and will

to free the gas from some portlon of themer-

cury and the chamois-skin J® permitting the
gas to pass through it freely, but being per-

fectly . impervious to the small quantity of

~ mercury whleh 1t would carry with 1t at this
. point. |

My reason f01 preferring the double-valve
allanwemeut shown in Flﬂ 6 is that by its
means I secure greater s&fety against the es-

cape. of gas under certain dangerous 3..(301-_

dental condltwns Tor mst&nce, supposing
that the pipe G dir ectly or by intermediate
'meellanlsln——such as a carbur etor—connects
with a number of gas-burners, and thatall of

such burners are turned on, then in case.

.there should be an accldentcml stoppage .of

- the gas-supply, or through any other cause a
"-'Sudden diminution of pressure 1n the valve-
-~ chamber, the float F will rise as the mercury
-~ flows baek into the valve-chamber from the
- pipe H, and the Valvef

would seat itself on
‘the Valve-seat ¢’,in which case a small quan-
tity of gas eould still pass through the slot

75, but no sudden stop would be put ul:;on the.

apparatus.
" The passage b? Should be made of small di-
flow of mercury

through it, as it is preferable that the motion

“As I have
already stated, the float F should nearly fill

Of
course room must be left for its extr eme up-

ward and downward position, and’ a little
‘made in addition to this, as the float should
~ never rest in actual contaet with the casting
B. Ttis very desirable that the edges of the
“annular float should come very close to the
edge or rim of the casting B. In this way
- but a small quantity of mercur y 1s required,

and, in addition, the apparatus is made more

S o steady and the ﬂoat and its sustained valve.
. prevented from. any considerable movement

s

with respect to the valve-chamber and the

once understood.

-As'I have a,lready stated, T prefet to make
the float F of cast-iron, whmh will float freely
in mercury. It isnot essentml however, that
cast-iron should be used, and othel ﬂulds of

 less density may be 1196(1 in place of mercury.
rThe important point of course is that the’
"weight of the float should besufficient to hold

the Va;lve to its Secmt against the maximum i
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lo plevent such eseapmﬁ ‘
gas from earryma any of the mercury with
j113 I arrange the chamber I with the.before-

flected by the inverted cup J? and freed from |
. some portion of the melculy which it may
. carry with it. It will then impinge against
. the perforated tin disk J* and part. W1th an
- T0
~ then impinge against a disk or disks, J, with
a chamms-skm covering, J3, the dlsk serving

The importance of this when
the device is used on a 1a,ﬂwa,yaem w111 be at

pressure of the gas or air to which it is ex-

posed; but as the orifice in the valve-seat is

small, or else-balanced, as in 1“10' 8, no great

-wewht is required for this purpose.

IIavmﬂ‘ now described my invention, what I

claim as new, and desire to seeme by Letters _

Patent, is— -
1. Tn a plessule-ren‘ulatm the combina-

tion, with a conduit, of a 1egu1ato1—v&1ve situ-

ated therein, a ehamber adapted to contain
mercury a,nd made of two sections, B and C

(7, a central tube, E, extending upwmd in the
chamber from the lower sectlon, B, and open-
ing into the conduit, a passage, b, leading

from the bottom of the chamber, an upr 1ght

as de-
SCT 1bed a tube, F’, or its equivalent, extend-

ing fmm sald ﬂoat along and above the tube

E, and a connecting dewce securing the tube
E’ to the 1601113131110*-%1%

2. In a pressure-regulator, the combina-
tion of a chamber adapted to contain mer-
cury and made of two sections, B and C C/,

with a central tube, E, having a valve-seat at

1ts top and extending upward in the chamber
from the section B a passage, 0% leading
through section B to the tabe I, by which

sald tube is connected with a supply—plpe

narrow passage, b5 leading from the bottom

of the chamber, an upmoht pipe connecting

with said passage and open to the air, a pipe,

G, leading from the chamber, an annulm
ﬂoat E, ﬁttmﬂ* in the en]arﬁ'ed bottom of the
ehambel, as descrlbed a tube, B, or its

| equivalent, extending fmm said ﬂoat along
and above the tube E and a valve secured to _
‘the end of tube F’ and above the valve-seat

e, all substantially as aud for the purpose
specified.

75
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pipe eonnectmg with said passage and open -
to the air, an annular float, ¥, fitting in the
enlarged bottom of the ehambel

QO
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3., In a pressure-regulator, the combma-"‘

tion of a chamber adapted to contain mer-
cury and made of two sections, B and C (',
with a central tube, E, having double valve-
seats, e e, facing each othel at its top and ex-
tendlnﬂ* upward in the chamber from the sec-

110

tion B, a passage, b®, leading through section -

B to the tube K, by which smd tube is con-
nected with a supply-plpe, a NATTOW passage,
0% leading from the bottom_ of the chamber,
an upright pipe connecting with said passage

and open to the air, a pipe, G, leading from

the valve-chamber, an annular float, I, httmb

described, a tube F’, or its equivalent, ex-
tending f10m sald float along and above the

tube E and a double-faced Valve, fr’, se

cured betwe(,n the valve-seats e¢ ¢/ by means

115
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in the enlar ged bottom of the chamber as

125

of a rod, 72, extending from the end of tube

E’, all Substantmlly as and for the purpose
'speelﬁed

4. In a p165511161e0'111at01 1he combina- .

tion of a chamber adapted to contain mer-

130

cury and made of two sections, B and C C’,
with a central tube, E, having a valve-seat at
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~1ts top and extending upward in the chamber
from the  section B a passage, 03 leading
through seehon B to the tube E, by whmh;
said tube is connected with a Snpply-plpe Q
narrow passage, 0% leading from the bottom
. of the regulator ehamber an. upright pipe-
~connecting with said passage and open tothe |
~air, a chamber, I, secured to said pipe and |

o ;pl*_{}\?ld.e;d.wltll devlues as: deseribed, for in- |
tercepting mercury, a pipe', G, leadinw from |:
.. the regulator-chamber, an annular ﬂoat |
o fitting 111_the enlarged bottom of the _1:eﬂ'ula-f I
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tor-chamber, as: deseribed, a tube, F/, or-its:. -
‘equivalent, extending from said float along =
‘and above the tube L and a valvesecured to
‘the end of the tube F’ and above SRR
seat e, all subst&nhally as and fcn the p111-5 SRR
-pose bpemﬁed - S :

the valve- .

BOWMAI\




	Drawings
	Front Page
	Specification
	Claims

