(No Model,)
R. J. FLINN.

MERCURIAL REGULATOR FOR DAMPERS, &o.

No. 354,19
M—i g
g 27l
@ Imw
fi} .
7 §',
\G :
\ .
VLG
g ‘P:
.. &4
1
K
a*
| N
Z il W
|
gifﬂu
A : Y Y
i
| e
_AR; |
-
A Y/
C —
17 - .
e Eee R
s
WITNESSE =
= s | NVENT

N. PETERS, Photo-Lithogrupher, Washington, D. C.




UNTTED STATES PATENT OFFICE,

M e e o e A e bR, AR

RICHARD J. FLINN, OF BOSTON, MASSACHUSETTS, ASSIGNOR, BY DIRECT
AND MESNE ASSIGNMENTS, TO THE FLINN MERCURIAL REGULATOR
COMPANY, OF PORTLAND, MAINE.

MERCURIAL REGULATOR FOR DAMPERS, &oc.

SPOCIFICATION forming part of Yietters Patent No. 354,120, dated December 12, 1886,
AppHeation filed April 17,1886, Serial No. 199,245, (No model.)

To «ll whom it may concern: and through its action thereon secure a rise :o

Be 1t known that I, RicHARD J. FLINN, of
Boston, in the county of Suffolk and State of
Massachusetts, have invented certain new and

s useful Improvements in Mercurial Regulators
for Dampers, Valves, &c., of which the follow-
ing 18 a full, clear, and exact deseription.

¥orthe maintenance or regulation at a stated

or given pressure of steam in a steam-boiler

to by an automatic regulation of the draft of the
turnace of the boiler through the closing and
opening of the damper of the furnace from the
action of the steam-pressure in the boiler, as
well known, apparatuses of many kinds have

15 been heretofore devised, and among them one
using a column of mercury acted upon by the
steam-pressure in the boiler, and a Hloat to
floatin the mercury, and to freely move up and
down with its rise and fall as the same occurs

2o trom the rise and fall of the pressure of the
steam 1n the boller in communication there-

with, and which is suitably connected to the-

damper to be operated from its said move-
ments—that i, closed or opened, as the case
25 may require—and it Is to this particular kind
of such apparatuses that this invention per-
tains, although, as will be evident from the
description hereinafter given of the apparatus
of this invention, said apparatus is applicable
30 to other purposes, and as hereinafter stated.
Such apparatuses in substance, and as well
known, are composed of a siphon stand-pipe,
made of metal or other suitable material, and
two vessels, one Jocated at each end of and in
35 communication with the stand-pipe. These
vessels are of different saperficial areas, the
area of the upper being greater than that of
the lower, and the area of each greater than
the superficial area of the siphon stand-pipe
40 connecting the two.
cated a float, floating in the mercury thereof
and suitably connected with the damper which

i1s to be operated by the rise and fall of said.

float from the rise and fall of the mercury in
45 sald vessel, and the lower vessel is connected

by a pipe or other suitable passage for the

steam, the pressure of which is to be regulated
0 act upon the mercury in the lower vessel,
~and which is the mercury-reservoir proper,

In the upper vessel is lo-

and fall of the float, as the case may be, and a
movement of the damper in accordance there-
with. | |

As to such apparatuses, this invention con-
S1sts 1n the combination, with the float-cham-
ber and a float floating in the mercury thereof,
of a stop or abutment to the upward movement
of the float from the rise of the mercury in the
float-chamber and a chamber or receptacle
above said abutwent or stop, which at all times
1s open to the mercury of the float-chamber,
and preterably 1s of a reduced superficial
area as compared with that of the float-cham-
ber; also, 1n a relative construction of the ver-
tical sides of the float and of the mercury-
chamber therefor, to secure a positive guide
of the float 1n its rise and fall and allow a
movement of the mercury along and about the
sides and at and over the top of the float;
again, 1n a relative construction of the lower
end of the float and of the floor of the cham-
ber containing 1t and the mercury in which it
floats, so that with the float at rest on the floor
of the float-chamber an open communication
will still be had for the movement of the mer-
cary under the float and between it and said
floor; also, 1n the adaptation of the float to be
readily changed 1n weight; also, in the con-
struction of the mercury-reservoir for an in
and out adjustment of the stand-pipe, making
connection between 1t and the float-chamber;
agaln, In the combination, with the apparatus,
of a petcock tfor discharging it of its luid eon-
tents without escape of the mercury contained
in 1t, and, also, of a valve located in the stand-
pipe and to be operated by the hand for clos-
ing the apparatus to the further movement of
1ts contained mercury, all substantially as
hereinafter described.

Inthe drawing forming a part of this speci-
fication, the figure is a central vertical section
of the improved apparatus of, and in one form
of construction 1n accordance with, thisinven-

tion.

In the drawing, A is a pipe for the passage
of the fluid the pressure of which is to be
regulated, or of a fluid acted upon by the press-

| ure of such fluid to the apparatus of this in-
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- vention—as, 101 illustration, if it is the press- | sides of the float in the float- chamber, to guide

ure of steam 1In & boiler which is to be regu-

~ lated, the pipe A may lead either from the
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- from the downward movement or fall of the
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y sald stop or abutment for the float.

steam  or the water space of the boiler. The
pipe enters at the upper portion of and there
opens to a closed shell or vessel, B, which is
the lower of the two vessels, makmg, with
other parts, the apparatus of this invention,
and 18 the mercury-reservoir thereof, and he1e
inafter to be so called.

D D?D? is a vertical pipe—the stand-pipe of
the appar atus, and hereinafter to be so called.
This stand- p}pe D D? D% as shown, is com-
posed of three sections, an intermediate sec-
tion, D% and opposite end sections, D D% The
end seetlons, D. D? both telescope the inter-
mediate section, D"', which at each end 1s pro-
vided with a Smtable stuffing-box, E, to close
the joints between it and the end seetlons
The lower end section, D, telescopes the mer-
cury-reservoir B, pa,esmﬂ* through a stuffing-
box, I, in the upper wall, C, thereof, and ‘it

'enters into a downward- extendmg tubular

projection or well, B? from the bottom or floor
of the reservoir and In continuation thereof,
The upper end of the upper end section, D3
18 attached to the lower end of and opens to
a shell or vessel, H—the upper of the two ves-
sels of the dearatus of this invention, and
making the float-chamber thereof, and here-
inafter to be so called.

K is a float located in the float- chambel
H. The float K is made of metal, or other
suitable material and otherwise all S0 as to
float in the mercury contained in said float-
chamber H, as will hereinafter appear, and

mercury to secure an operation of the mech-

anism connected with the float, as hereinafter
described. A horizontal partltlon, or, as it is
shown, the top H®of the ﬂoab-eha_mber, makes
a stop or abutment to the rise of the float in
its chamber, and beyond this stop the float-

chamberhae an upward extension or chamber,

H®. This extension-chamber H?is open at all
times to the mercury contained in the float-
chamber, and whether the float is on or off
of its abutment at H? and one construction
of parts for insuring such continuous open
communication, and -which is shown, consists
in providing the top of the float with separate
raised knobs K? so that with the float at rest
against the stop or abutment therefor an open
space will still be left over the top of the float
for the passage of the mercury to the chamber
H?, in extension of the float-chamber above its

These

" knobs K*? may be dispensed with and commu-

60

nication had between the float-chamber and
the upward extension H? thereof by vertical
passages up through the float from end to end,
and these knobs may be on the inner face of
the top H? of the float chamber in lieu of on
the top of the float, or on both, and still secure
the same open space for the ﬂew of the mer-
cury.

K K3 are separate knobs on the uprlght

the float in itsrise and fallin its chamber, and
these knobs may be on the sides of the eha,m 70
ber, in lieu of on the float, as described, or on
both the sides of the float and its ehamber

' K* K* are separate knobs on the bottom of
the float ,making feet, asit were, through which
the ﬂoab can rest on the floor or bottom of the 75
float-chamber, as stated, or on both, and inall
cases free commumca.tlon 18- lefts in the float-
chamber around all of said surfaces or sides of
the float for the movement of the meremy at
all times. - 80

LLis avertical rod attached to aud pr OJeetmg
npward from the center of the top of the float
and through the chamber H? in extension of
the float- ehambel as has been dESLI ibed. The
rod Ljat its upper end isconnected to the lower 85
end of a belt, chain, or other flexible line, M,
which passes upward and about a Veltleally
placed grooved pulley-wheel, N, carried by a .
horizontal shaft or rod, O, turning insuitable
bearings, and which, for instance, may be the
damper-rod of the damper to the furnace of a
steam-boiler, or the stem of a steam, water,gas,
or other fluid valve, and such like, but for the
purposes of this specification will be assumed
to be a damper-rod of the furnace to a steam-
boiler, and hereinafter to be so called.

The damper-rod O has a weight, Q, apphed
to it on the side opposite to thab at which the
chain M of the float K enters upon its grooved
pulley N. This weight Q may be either sus-
pended from the opposite end of the chain M
to that from which the float is suspended or
from the pulley-wheel 'or damper-rod, and 1f
from either the pulley-wheel or damper rod
the chain M requires to be fastened to the
pulley-wheel or rod. The weight Q is'suffi-
cient, as the float rises in 1its chamber from
the rise of the mercury,releasing the wewht to
action, to secure a turning of the damper -rod
O and its damper and all otherwise so that a
fall of the float from a fall of the mercury in
the float-chamber will secure an opening of
said damper, and a rise of the float from a rise
of the mercury in the float-chamber will se-
cure a closing of said damper.

The damper furnace, and steam-boller are
not shown, as it is not deemed necessary, being
so well known and as they of themsel ves form
no part of t]:us invention.

The chamber H?, in upward extenswn of the 1zo0
float-chamber, 18 alweys open at its upper end,
and as it is also always open to the float- cham-
ber, plainly no cushioning of air or forming of

QO
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a vacuum can take place in the float-chamber.

R is a horizontal lever or beain, at one end 123
fulerumed on an upright, S, of the float-cham-
ber and at the other end conueeted by and rest-
ing threugh a slot, R% on a cross rest-pin, L,
of therod IL: of the ﬂoat ‘and between such ends
notched along its 11ppe1 edge for the hanging
of a weight, T, therefrom. By this means the

(3

float is adapted to have its weight readily in-

creased, as may be desired or praemcal and the

' same 1esu1t may be attained by providing sald
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float-rod L with a restorsupport, as at 12, for | nected, as has been hereinbefore deseribed, to a

welghts to be separately placed thereon, one
on top of another, each weight having a hole
through it and aside opening leading thereto,
Lo enable 1t to be so placed and removed.

- By suitably marking the beam or lever Rat
1ts separate notches, R®, and with the nse ofany
givenweight thereon, obviously the weighting
of the float may be determined with aceuracy,
and the same is true with the weights which
are to be applied at the rest or support L? of
the float-rod L, also marked for identification.

U is an ear-piece projecting horizontally
from one side of the float-chamber H, and fit-
ting by its eye U* upon a stationary vertical
rod, W, secured by end ear-pieces, Y, to a suit-
able stationary and suitably-located support
therefor. )

V isa set or thumb screw, screwing through
the ear-pieces U, and which, turned up to a
bearing on therod W, fastensthefloat-chamber
to said rod. Thisvertical rod W isto be grad-
unated along its length, and the graduations
(not shown) marked—as, for instance, the
lower one, 60, and the others running upward
therefrom in regular steps of fives, 65, 70, 75,
and soon tothe upper graduation of the series,
and all so that each graduation shall be in
representation of a corresponding pressuare of
the steam, water, gas, or other fluid the press-
ure of which is to be regulated by the use of
the apparatus of thisinvention—and thus pro-
vide a practical and serviceable means of ac-
curately adjusting the apparatusto the press-
ure of fluid desired to be maintained.

The float-chamber H, and the mercury-res-
ervolr B, but which forms no part of this in-
vention, preferably ave of different superficial
areas,the mercuary-reservoir having the greater
superficial area; and again, the superficial
area of the stand-pipe D D* D% connecting the
float-chamber H and mercury-reservoir B, is
less than the superficial area of either thereof.
The mercury-reservoir has a greater cubic ea-
pacity for mercury than the combined cubic

~ capacity for mercury of the loat-chamber, with

50

the float therein, and the stand-pipe connect-
ing the reservoir and chamber.

Z 1s a valve 1n the pipe A, leading to the
mercury-reservolr B, and making communica-

. tlon with 1t for the fluid the pressure of which

55

00

is to be regulated, and A*is a petcock, also

located in said pipe, and D*isa valve. (Shown |

as located in the upper end section, ID?, of the
stand-pipe D D* D°)

The mercury-reservoir Bis charged with the
quantity of mercury necessary for the work-
1ng of the apparatus, and which quantity must
be sufficient to fill the stand-pipe D D? D?, the
float-chamber H, with the float therein, and
the merecury -reservoir, and to a sufficient
height in the latter that the end of the stand-
pipe opening to the mercury-reservoir shall
be at all timescovered or closed by the mercury

‘thereof. The apparatus thus charged with

mercury 1s ready for use, and as a pertinent

illustration of its use suppose it to be con- |

steam-boller,and thedamper-rod of the damper
of the furnace of the boiler. Inthisapplication
of theapparatusthe float Kmust be of aweight
not only to float in the mercury of the float-
chamber, but also as the mercury lowers in
sald chamber to lower with it and turn the
damper-rod to open the damper;and theappa-
ratus as a whole, and connected, as described,
obviously is to be suitably supported, the sup-
port not being shown, as it is so obvious what
1t should be as to regunire neither illustration
nor description. Again, as so applied with
an open comniuanlication between the steam-
pressure of the steam-boiler and the mercury-
reservoir, the appuaratus, if not already ad-
justed to the steam-pressure desired to be main-
tained, is to be so adjusted; and for this adjust-

-ment the apparatus must first be relieved of

any pressure on its contained mercury by clos-
Ing the valve Z and opening the petcock A?
on which, the mercury having all accumulated
in the mercury-reservoir, the thumb-serew V
and stuffing-boxes E E F are loosened and
the parts of the stand-pipe moved upon each
other or through the mercury-reservoir, or in
both respects so moved until an index-mark,
(not shown,) suitably located on the ear-piece
U of the float-chamber,is broughtto the gradu-
ation of the rod W, marked inaccordance with
the pressure desired to be maintained in the
steam-boiler, when the stuffing-boxes are to be
tightened up and the thumb-screw V turned

up against the graduated rod W. With the

apparatus thus adjusted, as the steam-press-
ure rises and lowers, acting through the mer-
curial column, the float rises and lowers in its
chamber—in the one case turning the damper-
rod 1n a direction to close and in the other
case in a direction to open the damper.
With thedamper fully closed, which is when
the desired steam-pressure has been reached,
the float is at the limit of its upward movement
or rise; or,in other words, it is at a rest against
its stop or abutment H? and on any further
rise of steam-pressure in the boiler the float
remains stationary; butasthe mercury at such
times is free to flow up around the float it
passes into the upward-extending chamber

H® of the float-chamber above said stop or

abutment, and which is of suitable size to con-
tain 1t, the mercury, so flowing upward and
prevent any overflow thereof.
. The apparatus herein described may be also
adjusted within given limits as to the steam-
pressure which 1t 1s to regulate or maintainin
the steam-boiler to which it is connected, by
increasing or decreasing the -weight of the
float, as has been described. |

The intermediate section, D? of the stand-
pipe may be dispensed with, and the two end
sections, D D’ either telescoped of them-
selves or made continuous, and only tele-
scoped within the mercury-reservoir B and
through a stuffing-box, F, of its upper side, as
described. ~ |

‘The telescoping of the stand-pipe and of the
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mercury-reservoir and the downward-extend-

‘ing well B* of the mercury-reservoir, to re-

IO

13

20

25

ceive and accommodate the stand-pipe, as also

the stuffing-box F in the upper side of the
mereury-reservoir for the passage of the tele-
scoping-pipe,are features of thisinvention;and
as 18 plain in the practical use of the a,pp&
ratus the mercury of the reservoir B never

comes in contact with the stuffing-box F there-

of, contact being only made therewith by the

fluid the pressure of which is to be regulated—

a quite 1mp01tanb advantage.

The entering of the st&nd -pipeinto the, mer-
cury -reservoir and sinking 1t therein, so as
always to be below the level of the mercury
therein, secures a seal of the open end of the
stand-pipe by the contained mercary of the
mercury-reservoir, and thus a closing thereof

to the entrance of the steam or other fluid in-

connection with which the apparatus is ar-

-ranged to act, and which, if it were allowed to

enter, would, under its pressure, be forced up-

ward t,hrough the mercury in the stand-pipe |

and float-chamber. _
Theupward and downward moving float niay
be connected in many ways to the da,mper rod

- other than that particularly described—as, for
~ 1nstance, by a vertical rack-bar meshing Wlth

30

a pinion gear-wheel on the damper- rod—and
it is not intended to limit this invention in
thie relation of the connection of its float with
the part to operate from its rise and fall.
The float-chamber and its float may be va-

.ried in length and diameter, as also the mer-

cury-reservoir, for adaptatlons of the "appa-
ratus to specml purposes, but taking care in

“each instance to preserve the relative super-

ficial areas and cubic capacities between the

- float-chamber and mercury-reservoir, as bas

40

45 P

been described.
The apparatus as parficularly described and

shown is capable of adjustment to varying

pressures; but this capability may be dispensed
with, it S0 desired. Again, although the ap-
aratus has been particularly shown and de-
scribed for securing the opening and closing
of a damper to the furnace of a steam- boiler

 asthe pressure of steam in the boiler falls from

50 P
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or rises to the pressure desired, the same ap-

aratus, and without SﬂbSt&Htl&l or material
changes in the construction, arrangement, and
operation of its parts, may be usefully, advan-

tageously, and practically employed for other
purposes—as for instance, to the opening and
closing of valves 1n apparatuses of various

- kinds using steam, air, gas, and other fluids,

60

to the end of mamtammg such fluids at agiven
or stated pressure-—and therefore 1t 18 not 1n-

tended to limit the invention in this regard.

Asa few illustrations of its uses above referred

to may be mentioned the valves of steam, hot-

air, and hot-water heating and drying appara-

~ tuses, feed-water and air-pressure apparatuses,

safety and reducing valves, valves for regulat-

ing pressure of steam, water, or gas, and the
vacuum in a vacuum-pan or in the condenser

of asteam-engine, throughregulating the speed

-

—

such pressure opened, and s0 on.
the valve D* of the stand- -pipe D D? D’ the
‘damper can be held in whatever position it

354,120

of the pump or other apparatus producing the

vacuum, or the flow of the injection-water {o
the oondenser, &e.
The apparatus constructed to telesmpe its

has beén described, is particularly adapted

for application to reducmg -valves, in which

case the float would be connected to the stem
of the reducing-valve and the mercary-reser-
voir to the pipe in which the valve is placed,

at the low-pressure side of the valve, and the

whole arranged and adjusted so that on a rise
of the pressure to the pressure desired the
valve would be closed, and on a reduction of

may then. be, and the petcock A®in the pipe
A enables the apparatus to be relieved of the
pressure in it without escape of the mercury.

By closing

70

stand-pipe through the mercury-reservoir, as

75

80

The valve D*in the stand-pipe D D2 D’ is use-

ful for holding the damper closed.

The apparatus herein described and shown
in the drawing in some respects resembles
the apparatus described andshownand claimed
in my applications for Letters Patent of the
United States, Serial Nos. 184,319, filed No-
vember 30, 1885, and_199,244,_ﬁled April 17
1886, and as the same fully appears on exami-
nation and comparison, and for such purpose
reference is hereby had thereto. - All such re-

| semblances, separately and combined, are.
hereby disclaimed as forming any part of this
invention, except in so far as they become a

part by co mbination or by arrangement and all
as fully and clearly set forth in this Specmca-
tion and the claims thereto.

Having thus described my mventlon I

claim— ‘h
1. In combination, a mer cury-reservoir, B,

a float-chamber, H, containing a float, K, a

stand-pipe connectmg said reservoir and. float-
chamber, a stop or abutment, H? to the rise
of the ﬂoab and an upward- extendmg cham-
ber, H®, above said stop, in communication at
all tlmes with the mercury of the float cham-

ber, and said reservoir and float each sepa-

rately connected, substantially as desecribed,

~for the purpose 8peclﬁed

oc

y 95

100
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115,

- 2. A mercury-reservoir, B, and a float- cham-
ber, H, and a float, K, relatively constructed

for a gulde of the ﬂoat in its rise and fall in

the chamber, and for a flow of the mercury.
around it, in combination with the upward-
extendlﬂg chamber H? opentothe float-cham-
ber, and said reservoir and float each sepa-
rately connected, substantially as desecribed,
for the purpose Spemﬁed

3. A mercury-reservoir, B, and a float-cham-

ber, H, and a float, K, relatwely constructed

for an opéen space between the bottom of the
float and the floor of the chamber for the flow

of mercury under the float should the float be
seated on said floor, and said reservoir-and

float each gepar ately connected, substantially
as described, for the purpose sPeCIﬁed -
4. A mercury reservmr, B, and a float- chama-

120

:1251
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ber, H, containing a float, K, and connected | ing said reservoir and float-chamber, and a

to and telescoping through a stuffing-box, F,
of said reservoir, and the reservoir and float
separately connected, substantially as de-
scribed, for the purpose specified. o

5. A mercury-reservoir, B, and a float-cham-
ber, H, containing a float, K, and connected
to and telescoping through a stuffing-box, F,
and entering into a well, B? of said reservoir,
and the reservoir and float separately con-
nected, substantially as deseribed, for the pur-
pose specified. .

6. A mercury-reservoir, B, a float-chamber,
H, containing a float, K, a stand-pipe connect-

petcock, A% and valve Z, located in the pipe-

| connection of the mercury-reservoir, with the

boiler and the float separately connected, sub-
stantially as described, for the purpose speci-
fied. |

In testimony whereof T have hereunto set

my hand in the presence of two subseribing
wifnesses.

RICHARD J. FLINN.

Witnesses:
ALBERT W. BROWN,
- KATE E. BELLOWS.
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