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To all whom it may concern: -
Be it known that I, GEORGE W. RICHARD-
SON, of Boston, county of Suffolk, and State

of Massachusetts, have 1nvented certain new

s and useful Improvements in Multiplex Safety-
- Valves, of which the following 18 a full, clear,

and exact description, reference being had to.

the accompanying drawings, and to the lettels
.of reference marked thereon.

1o My invention has relation to safety-valves
intended for use in connection with steam-
boilers or other vessels containing a fluid or
liguid under pressure, and has for its object
the production of a S’Lfety appilance which

15 will be simple, compact, durable, and effi-
cient, which shall expose a hlﬂ*e extent of
valve surface to the pressure of the confined
fluid or liquid, be certainly effective in reliev-
ing the vessel from over-pressure, instanta-

20 neous in opening and closing, and free from
danger of sticking or setting. Toaccomplish
this, my improvement involves certain novel

and useful arrangements or combinations of

parts, principles of operation, and peculiari-
2, ties of construction, all ot which will be herein
first fully deseubed and then pomted out in
the clalns.
In theaccompanying dr awmgs,formmﬂ* part
of this specification, I'igure 1 18 an axial see-
30 tion and partial elevation of an apparatus

‘constructed and arranged for operating in ae-

cordance with my invention, and involving

the principlesthereof. Fig. 2 is a horizontal

section and partial plan view of the same.

‘35 Fig. 3 is a sectional elevation of a fragment,

showmﬂ‘ one manner of connecting the test-
ing- Jever with the valve-lifting rod. Fig. 4
is a side elevation showing_the casing. Fig.
5 is an elevation of a fragment,showing a lock-

-.40 up Stud,whleh may be employed to secure the

cover in place.
In all these figures like letters of reference,

wherever they occur, indicate eoueapondmﬂ'
parts.

45 In the large sizes of safety-valves as here-

tofore ordinarily constructed, a single very
‘heavy spring is employed, 1eL111111n0 a great
height of casing, thereby rendering it incon-
venient to locate the valve in situations where

than thls, involving COHSlderable expense in
manufacture as well as in mounting and test-
ing. Such large safety-valves are also diffi-
cult to readj ust when necessary, are liable at
times to stiek, and when lifted by excessive 55
under-pressure permit such a violent outflow
of steam as frequently to carry a volume of
water with it, thereby unnecessarily dimin-
ishing the best working effects obtainable
from use of the boiler. To obviate all this, I 6¢
employ a number of small valves with their
adjunects arranged within a suitable casing,
and operative mdependently one of another.

A represents the base part of the devwe,
which may be mounted upon the boiler or 63

“other vessel, its interior communicating with

the interior of the boiler. Seated in the top

of this base are a number of safety-valves,

(represented at B B,) the same being compa,et
ly disposed around the central axis of the de- 7o

vice, and their number and size being such as

to insure that the combined area of bheu Sur-
faces exposed to the boiler-pressure shall be
fully equal to the area of valve-surface re-
quired for the particular case in which the 75
device is to be used. In the example shown

in the drawings, six of these small valves are
employed, and supposing the exposed valve-
surface of each of these to be one and one- half
1nches, the combined area would equal a value 80
of nine inches exposed surface. The number
of small valves may be increased, as desired,
and it may be diminished to two. The Slze.
of the valves may also be varied, though it is

preferable, for the sake of economy, to make 8 5'

all in one casing of aboutthe same size. These
valves are plefel ably of the pattern known as

‘‘pop-valves,”’ and are each supplied with a

spring, @, stem b, and a tension-serew, ¢. - The
tension- screws pass through a plate C, held go
in invariable position Wlﬂl respect to base A
by a nut, D, threaded upon a hollow standard,
B, 1:‘10"1dly secured to the top of the base-piece.
F represents a spider, the rim of which is of

| such extent as to bear upon the under parts of g5

all the valves, and thisspider is capable of be-
ing moved from the exterior through the me-
dium of a rod, G, passing up thmun*h the hol-
low standard, D and a testing- level, H, en-

50 economy of 100111 18 necess'uy, and farther 1 gag Ing with the. upper end of seud rod. The roo
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lever H may be fulerumed at any convenient |
point—as between the standards d d, erected |

upon the cap-plate I. TUnder this arrange-
ment i1t 18 plain that by bearing down upon
the outer end of lever H all the valves will be
ungeated. The fulerum may be so located as
to require that the outer end of lever H be
ralsed instead of lowered, in order to raise the
valves. Any light spring may be used to
maintain the weight of the lever under the
first arrangement, or any weight or spring to
hold it down under the second, so that the
plug or valve ¢ will not be unseated by rea-
son of any accidental movement of the lever.
The spider does not quite touch the bottoms
of the valves when the lever is at its final
resting-place. The leveris frequently moved

for the purpose of insuring that none of the

valves stick, and for other purposes well un-
derstood. The rod G passes through a box,e,
within the hollow standard E, and this serves
to guide the upper end of the rod in all its
vertical movements.
the rod, in connection with packing box or
ringe, prevents theescape of steamup through
the hollow standard.

- K 1s the main shell of the easing,surround-
ing the valves and springs, and provided with
an outlet, as at L, through which escaping
steam may be conducted off to any point and
tor any purpose. The cap-plate I rests upon
the top of this shell, and preferably has a
ground-joint connectlon therewith. The cap-
plate may be locked in place, as by use of the
perforated stud f, connected with the plate C,
and projecting up through a slot in the cap-
plate, a padlock or other lock beingemployed
In connection with the stud. This prevents
access to the valves or the tension-screws by
unauthorized persons.

At g g are a number of hollow protuber-
ances, under which the tension-secrews are
situated, affording room beneath them for all
the required workings of the valve-stems,and
enabling me to make the shell X shorter than
might otherwise be required; but these pro-
tuberances may be omitted, if desired, and
the cap-plate made flabt or plain.

In connection with each valve is shown an
adjustable ring, &, by which the area of steam-
outlet around the valve may be regulated.
The valve-seats ¢ are mounted in bushings 7,
which may be readily unturned from their
positions in the top of the base-piece A. Tach
valve may be separately tested to ““blow’’ at
a certain pressure and the position of the
spring suitably marked. All the valves may
then be quickly mounted in the structure and
thelr springs brought to the marking by the
tension-screws. The device as a whole may

then be tested and such further adjustments
as may be required be quickly made.

The valve or plug ¢’ gn.

211,147

It is not intended that all the valves of the
system shall rise simultaneously, and indeed
1t would be practically impossible to soadjust
them that they could blow at the same time.
They rise one after the other and thereby re-
lleve the boiler gradunally and without pro-
ducing any disturbance in the water. To re-
move one for repairs or other reasons is a
simple matter, and it need not prevent the
use of the remalnder, since the port may be
easily closed and the rest employed as before
without disturbing any of their adjustments,
whereas in the single valveas heretofore macde
the removal is a work of considerable diffi-
culty and requires the use of the boiler to be
suspended, as well as an entirely new adjust-
ment of the spring when replaced. The cas-
Ing s very low as compared with the single
valve-casing, and the valves and their ports
being all small are much more easily, aceu-
rately, and cheaply made and mounted than
the corresponding parts of the single valve.

1The improved deviee istermed the ““multi-

plex valve,”” for the reason that the ageregate
valve-surface is composed of a multiplicity of

independent surfaces.

Having now fully deseribed my invention,
what I elaim as new, and desire. to secure by
Letters Patent, is—

1. In asafety-valve of the character herein
set forth, the combination, with the series of
independently-operating valves, of a spider
and a lever connected therawith for the pur-
pose of lifting all the valves simultaneously,
substantially as shown and deseribed. )

2. The base-piece carrying the seats for the
series of valves, the hollow standard ereeted
upon said base-piece, the spider for lifting
the valves, and the rod passing through said
standard and packed therein, combined and
arranged substantially as shown and de-
se:ibed., o

3. 1n combination with the series of inde-
pendently-operating valves and their stems
arrangea around & central standard, the ten-
ston-serews located in a plate rigidly connect-
ed with the plate containing the valve-seats,
substantially as and for the purposes set forth.

4, T'he herein-described safety-valve, com-
posed of the base, the series of independent
valves, the springs, stems, and adjusting-
serews, the shell provided with the outlet,
and the cap-plate, combined and arranged
substantially as shown, and for the purposes
explained. | .

In testimony that 1 claim the foregoing I
have hereunto set my hand in the presence of
two witnesses.

- - GEO. W. RICHARDSON.

Witnesses: | "-

JOHN BUCKLER,
WORTII OSGOOD,
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