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UNITED STATES

PaTeENT OFFICE.

WILLIAM NOYES, OF NEW YOREK, N. Y.

AUTOMATIC STEAM-DAMPER REGULATOR.

SPECIFICATION forming part of Letters Patent No. 263,802, dated September 5, 1882,
Application filed July 11,1882, (No mbodel.)

To all whom it may concern:
Beif known that T, WiLLIAM NOYES, of the
city of New York, in the county of New York
. and State of New York, have invented new
5 and useful improvements in automatic steam-
damper regulators used for the purpose of
economizing in thefuel nsedin the furnaces un-
dersteam-boilers by controlling and regulating
~the dralt in the. flue or chimney, or by oper-
ating on the damper in the blower-flue, or by
shipping and nushippingthe beltof the blower,
. orby opening and closing the ash-pit door, as
the case may require. Ialso useittoregulate
© the pressure on a boiler where: there are two
or more boilers connected, and where it is nee-
essary to carry different amounts of pressure
on the boilers, I do it by operating on a valve
“in the pipe which connects the boiler or boilers
with the main pipe. :

I am aware that several devices for regu-
‘lating' the draft of steam-boilers have been
patented and used for many years, using dia-
phragms, some made of pure rubber without
any cloth in their composition, and.some made
with ¢loth in order to add to its strength and
- durability, as it cannot have  either - when
made of pure rubber, but has the requisite
pliability and elasticity without the strength
and durability necessary, and when the ordi-
nary cloth is used in its structure it has suffi-
cient strength and durability without the req-

nisite pliability and elasticity necessary to

allow of its working with .that ease and pre-
cision which are required, in order not only to
regulate the pressure accurately, but also to
make the saving of the fuel used sufficient to
guarantee 'the outlay for-its purchase. My
improved diaphragm possesses not only all the

pliability and elasticity required, but it has.

the strength and durability of one made of rub-
ber and cloth combined, and with my improve-
ments in the form of my metallic plate resting
on‘the diaphragm combined with the form of
the falernm-pin and the set-serew, which holds
the diapbragm firmly in the center of the me-
tallic plate, I bave succeeded in combining
an aceurate, perfect working; and durable dia-
phragm.

Thavealso made improvements in the struct-
go ure of the damper for the flue or chimney which
. theregulator has to work in order to accom-

plish the desired results; and, also, I have in-
vented several improvementsin the modeof set-
tingdampers, bothiufluesandalsoin chimneys;
and also in the manuer of attaching thie damp-
ers to the regulator in order to overcome all the
friction possible; and alsoin the method Tuse
to counterbalance the damper against the dif-
ferent drafts in the flue or chimney; and also
in overcoming. with my dash-pot what has
been a great drawback in using regulators to
work dampers in large flues and chimneys
with strong drafts, and that is the tendency of
a constant vibration of the damper from wide
open to close shaf, carrying the lever of the
regulator with it, thereby preventing its being
of the desired utility; but with the aid of the
dash-pot I can work large dampers with strong
drafts ‘against them equally as well as small
ones with ordinary drafts.
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With all of my improvements combined I *

have succeeded in perfecting a reliable, dura-
ble, and accurate-working automatic -steam-
damper reguldtor, with all the necessary at-
tachments; and I hereby declare that the fol-

of, reference being had to the accompanying
drawings,and to thelettersofreferencethereon.

In the accompanying drawings, Figure 1 is
a view in side elevation of a chininey, partly
broken away, provided with my improved
damper and its steam-regulating devices. Fig.
21is.a view in fransverse section of ahorizontal

flue provided with my improved damper and

automatic regulating devices for automatically
regulating the position of the damper.  Fig.
3is a detached view of the step-bearing for
the damper-shown in Tig. 2. Figs. 4 and 5
are views in vertical section of the steam-cyl:
inder, pressure-plate, and diaphragm, Fig. 4
showing the position of the diaphragm when
pressure is not exerted thereon, and Fig. 5
illustrating the position of the diaphragm un-

" der pressure., Iig. 6is a detached view of the

swiveljoint. Fig. 7is a vertical section of the
damper-shaft bearing employed in the con-
struction of partsillustrated in Fig.1. Fig.8
is a transverse section of orie of the dampers.
Fig. 9 is a plan view of the shaft-bearing em-
ployed in the construction of parts shownin
Fig.2. Fig.10 is one form of counterbalance-
rods. Tig. 11 is a view in perspective of an

-'75
lowing is a full and accurate description there:--
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adjustable counterbalance-lever. Tig. 12 il-
lustrates the bell-crank lever having a hub
made integral therewith. Fig. 13 shows the
bell-crank and the counterbalance-levers made
integral with each other,

Letter A in Figs. 1, 4, and 5 in the draw-
ings represents the eylinder with a hole in
center of the top large enough to admit of the
travel of the steel fulecrum-pin I to pass
through it withont touching thesides; also, it
has a pair of lugs or ears on the top, with an in-
verted-V slot for the triangular pin in the large
end of the lever to rest or bear upon; also, it
has a flange on the bottom for the purpose of
allowing bolts to pass through it, in order to
secure the diaphragm between it and the bed-
plate B, and to make a water-tight joint be-
tween the cylinder and bed-plate joint.

Letter B in Figs. 1 and 2 in the drawings
represents the bed-plate, to which the cylinder
A is bolted, with the diaphragm H in between,
which forms a water-tight joint. It also has
a hole in its center and near the outer edge of
the flange on the cylinder A, when bolted on
the bed-plate, to receive the standard or gnide
D. It alsohas a hole in the center of it which
is to receive the pipe which admits the press-
ure from the boiler.

Letter C in Tigs. 1 and 3 in the drawings
represents the lever with a triangular pin in
its larger end, which bears or rests in the in-
verted-V slot in the lugs or ears on the top of
the cylinder A. It also has two holes in the
smaller end, one of which is to admit the stud
or swivel Y and the other one is to receive the
connection end of the piston-rod of the dash-
It also has
an inverted-V bearing about one and a half
inches from the triangularsteel pin inits larger
end for the bearing of the falerum-pin F.

Letter D in Figs. 1 and 2 is the standard or
guide, which is securely bolted to the bed-plate
B about two inches from the outer flange of
the eylinder A when bolted down on the bed-
plate B. It has a set-screw in its top for the
purpose of regulating theextremetravel of the
lever C; also, it has a bearing on which the
lever rests when there is not sufficient press-

- ureon the boiler toraise the lever; also, it pre-
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vents any undue pressure on the top of the
diaphragm if the lever, with the weights upon
it, from any cause should be let down sud-
denly.

Letter E in TFigs. 1 and 2 represents the ad-
Jjustable ball or weight, having a slot of suffi-
cient width to receive the lever C with ease.
It also has a lug or ear, in which is a set-screw

to secure it at any desired point on the lever C.

Letter I in Figs.1 and 4 represents the ful-
crum-pin. It is made of steel, and sufficiently
less in size in diameter than the hole in the
top of the cylinder A, through which it passes,
to allow of its free travel up and down with-
out its coming in contact with the sides of the
hole, as that would cause unnecessary friction.
1 fit the fulerum-pin F 1n a hole in the top of

the hab of the metallic plate I, to which the
diaphragm H is bolted, making a close fit, with
a shoulder for it to rest upon, so as not to make

‘abind, soit can easily be taken out when itis

necessary to take the machine apart, and when
the fulerum-pin is set in the hole in'the hub of
the metallic plate I it acts the same as if the
pin and plate were made solid and as one piece;
and with the top of the fulerum bearing on
the noteh in the lever 0, with the pressure on
the metallic plate, enables both the diaphragm
and the diaphragm metallic plate to travel or
move up and down perfectly level and even
and avoids making a close fit of the fulerum-
pin F and the hole in the top of the cylinder
A, thereby avoiding much friction. The top
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part of the fulerum-pin is made in a wedge -

shape and brought to a nice bearing-edge, the
lever C resting upon it.

Letter G in Figs. 1, 2, and 4 represents the
pipe through which the pressure is applied
from the boiler to the regulator. I puta siphon’

near where it is screwed to the machine, to

keep water on the diaphragm, as steam would
injure is. :

. Letter H in Tigs. 4 and 5 in the drawings
represents the diaphragm. I make it of a fab-
ric called “stockinet,” which is very elastic and
somewhat similar to a material used for under-
wear, but is much thicker and stronger, weigh-
ing about a pound to the yard,and is not only
covered on both sides with the best Para rub-
ber, but the rabber is worked by hand into and
through the meshesof the stockinet, and when
finished and vuleanized it not only has the
elasticity and flexibility required, but it also
has the strength and durability of a rubber di-
aphragm made with cloth in its structure to
add to its strength. Itis from three-sixteenths
of an inch to a quarter of an inch in thickness,
and is secured firmly in between the flange of

the cylinder A and the top of the bed-plate B

with bolts. I also have three grooves in the
top of the bed-plate, where the joint or bear-
ing comes, and also three tongues (to fit into
the grooves) in the bottom of the flange of the
cylinder A, which hold the diapbragm firmly
when the bolts are in place and serewed up,
and prevent any amount of pressure upon the
diaphragm from drawing it out of the pack-
ing-joint. I also have a hole in the center of
the diaphragm, through which I put a screw-
bolt to hold it firmly in the center of the me-
tallic diaphragm-plate. ‘
Letter I in Tigs. 4 and 5 in {he drawings
represents the metallic diapiiragm-plate,which
I make of iron, and nearly an eighthofaninch
less in diameter than the inner side of thecyl-
inder A; but I do not confine myself to any ex-
act size, but make it sufficiently less in size to
prevent its rubbing or hitting the sides of the
cylinder A in its travel up and down. The
bottom where it rests on the diaphragm is
convex, and it has a hole in its center, tapped
in order to admit of a half-inch scerew-bolt,

which has an iron washer next its head, anda
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<. rubber. one between theiron one and-the dia-
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.tight.
‘the metallic diaphragm-plate in the center of

phragm, in order to make it . water-pressure
The object-of this screw-bolt is to keep

the diapbragm, which prevents its outer edge
from coming in contact with the cylinder A,
thereby promoting uunecessary frietion. It

.also has a'hub on itstop andinits'centerabout
.aninch and a half in diameter and from three
:to four inches high; with a hole- about three-

quarters of an inch in diameter in its top,and.
from two to-three inches deep, to admitof the

;bottom of the steel fulerum-pin IF going into it.

T'also have a recess or groove vear its outer
edge about three-quarters of an inch deep and
about the same in width in the bottom of the

.metallic diaphragm:-plate, with its outer edge

about one-eighth of an inch from the extreme
diameter of the plate,-the outer edge -of the
plate not: coming down as low as: the lower
face of the plate into about a half of an inch.
The object of thisrecess or groove is to give
room for the diaphragm H tostretch sufficient
for it to travel up and down with the metallic
plate, (which is notover from three-eighths to
a half of an ioch,) and by its coming against
the face of the recess or groove prevents it
from bursting from extreme’ pressure.

Letter J in Figs. 4 and 5 represcuts the
diaphragm set-screw or bolt, which I make
about-an inch long and a half of ani inch in di-
ameter, and with an iron washer nextitshead
and one of rubber under it. X putitin a hole

.in thie'center of the diaphragm H .and screw

it firmly to. the diaphragm metallie plate I,
which makesit water-pressure tight, also kceps
the: metallic; plate :in the center. of the-dia-

.phragm, and keeps-its place as it travels up

and down.
Letter K-in Tigs. 1 and 8 represents the
horizontal damper for' a'chimney or flue,which

I'make of No. 10 sheet-iron,. bemg about an |

cighth of an inch thick; and is made in two
equal parts, bolted together on opposite sides
ot the shaft, in order to have them balance
cach other when in any position.

Letter I in Figs. 2 and ‘8 represents the
damper-studs, which I make of half-inch round

- iron,or larger, if required,and about eighteen

50

55

6o

65

inches long, with a thread cutits wholelength,
and pass them through the damper wingsand
shaft, with nuts on either side of the damper-
wings, which makes the studs answertheplace
of bolts, and near the ends of the studsI have
nuts w1th washers over them, in order to set
out the braces M stiff and tlght

Letter M in Figs.1, 2, and 8 represents the
damper-braces, which I make of iron one and
a quarter inch wide and abont an eighth of an
inch thick, but do not confine myself to any
required thickness or width, with a hole in

the ‘middle to receive the studs; also a hole

about one inch from either end to.admit of a
bolt, which passes throngh.them and the
damper K. The braces having been bent so

astolet their endslie ﬂat‘on‘the damper-wings,

‘the extra .weight of iron.

and then bolted to the wings, and the nuts on
the studs L set up firmly against the braces,
the damper-wings are made firm, stiff, and
rigid, and prevented from being warped by
the Dbeat or Lending from their own weight.
With the aid of the damper-studs I and the
damper-braces M, I am enabled to construct
my. damper K with one-half the weight. of
iron I would bave to without them, thereby
saving the friction which would be caused by
‘I put from two to
sixteen braces on a-damper, as the case may

require, and on very large dampers I put in-

side braces,; making two braces on either side
of the damper to each damper-stad.
Letter N in Figs.1 and 7 represents the anti-
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friction-roller-box cover, which I make of cast-

iron, with holes on either side large énough to
admit_of the damper-shaft to rest upon the
rollers in the boxes, and also to revolve with-
out touching the sides of the holes. The cover

‘N:being bolted down upon the roller-stand,

and the roller-box being bricked firmly mto
the inside of the chimmney and flushk with the
inside face, prev ents the soot and dirt from
getting upon the shaft androllers, which would
cause friction. The roller-box being flush with
the faceof the chimney, allotws me to put wash-
ers on the shaft to keep the damper-wings from
rubbirg on the face of the chimney; also pre-
vents the washers from rubbing on. the sides
of the rollers as the damper-shaft and washers
taurn, the shape of ‘the roller-box being. such
as to allow of it, with the roller-stand being
bricked firmly in the chimney, coming flush
with the brick-work. .

Letter O in Fig. 2 represents in the drawuws
a. vertical damper fora flue where a damperin
a horizontal position conld not work, which 1
make and brace the same as a horizontal
damper, with the exception of .the lower end
of the sbaft, which is of the sameé lengthof the
width or bottom of the wings of the damper.

Letter P in Figs. 2-and 3 in the drawings
represents the stecl bearing in the bottom of

| the shaft for the steel pin Q, which is inserted
‘in a- hole'in the bottom or lower end of the

damper - shaft, the hole being about seven-
eighths of an inch in diameter and about one
and a half inch deep. The bearing or center
is not brought to a point, but is concave, is
about a balf of an inch thick, and is placed
firmly in the bottom of the shaft.

Letter Q in Figs. 2 and 3 in the drawings
represents a steel pin, which I use to support

the lower end of a horizobtal dampér to rest .

upon and torevolve upon. I makeitof round
steel, about two inches long and from five-
eighths to three-quarters of an inch.in diam-
eter, with- & thread about a half of an inch
long cut ou its lower end in- order. to.screw it
inta a flat bar of iron in its middle, the bar
resting ou tlie bottom of the flue with its ends
firmly bricked iuto the sides of the flue.
top of the steel pin is tarned up- to a.sharp
priek-punch center;and being hardened allows
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the hardened steel:pin bearing in the bottom
of the damper-shaft to rest upon it and move
with the least possible friction, and by being
made as described prevents the ashes, soot,

-or dirt. from getting on the bearing, thereby

causing friction.

Letter R in Tigs. 2 and 9 in the drawings
represents the sheave, which is made in a eir-
cular shape with projections extending out
four or five inches, in order to secure it in place;
being made of iron, has five rollers of an inch
and a balf in diameter, more or less in num-
ber and size, as the case may require. The
rollers being placed in a cireular form, with

. 8pace enough in the center of them to admit
-of the shaft passing through and tarning with-

out binding,allow the damper toopenand close
with very little friction on its several bear-
ings, which is very necessary inorder to insure
of its perfect working. I also place a piece
of pipe on the:top of the sheave, (the sheave
being bricked firmly on the top-of the flue,)
the pipe being sufficiently large to let tbe
damper-shaft turn without rubbing or hitting
it as it turus, thereby preventing any dirt get-
ting down upon the rollers, which might cause
undue friction or an unnecessary bind.. I also
use the sheave on the outside of chimneys for
a bearing -for borizontal damper-shafts, and
also it keeps the shaft steady and prevents vi-

Dbration, as the chimneys are sometimes four

and five feet through their walls to the inner
sides and require an outside bearing.

Letter S in Iigs, 2 and 12 -in the drawings
represents the bell-crank, which is made of
iron with thearmsorleversatrightanglesinthe
usnalform,and aboutnine incheslong. Ihave
a hub on either side of the joarnal-hole, which
is about an inch and a halflong and about tlie
same'in diameter and round, and they are for
the purpose of putting the levers T T upon in
any required position.

Letters ' T'in Figs. 1,2, and 11in the draw-
ings represent the adjustable counterbalance-
levers, which I make of iron with a set-screw on
the hub to keep them in any required position.
I make them from twelve to eighteen inches
long, and place them (with the adjustable
weights upon them) npon either the bell-crank
hubs, which I use in order to work vertical
dampers, and also upon borizontal damper-
shafts to counterbalance theé dampers against
uneven drafts, which must be done in order
that the damper-regulator may work with pre:
cision.

Letters U U in Figs. 1,2,10,11,and 13 in the
drawings represent the adjustable weights,

- which are of iron with holes through their cen-
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-sents a counterbalanee bell-crank, which is a

ters to admit of the adjustable levers passing
through them easily, and with a set-screw to
retain them in any required position on the
levers, in order to counterbalance the damp-
ers in the flues or chimveys against unegual
and uneven drafts. :

Letter V in Fig. 13 in the drawings repre-

combination of a bell-crank, together with ad-
justable weights and levers, which is of iron,
cast all.in one piece, and has, besides the bell-
crank levers, one, two, three, or more levers

with adjustable weights, which can be used in -

place of the separate adjustable levers and
weights for the same purpose.

Letter W in Fig. 10 in the drawings repre-
sents stationary levers, cast solid on one hub,
with adjustable weights, which can be used
on a bell crank or on a horizontal damper-
shaft, to counterbalance against unequal drafts
in the flue or chimney in place of the adjusta-
ble levers and weights and for the same pur-

pose.

Letter X in Figs. 1 and 2 in the drawings
represents the dash-pot, which I make of a
piece of iron pipe about two and a half feet
long and three and a half or four inches in di-
ameter, with a cap or plug on the lower end,
and with a piston abouta sixteenth of an inch
less in' diameter than the inner sideof the eyl-
inder, with a rod conneeting the piston with
the end of the lever of the damper-regulator,
the dash-pot setting directly under the lever
80 as toavoid friction. I fill the dash-pot with
water, oil, or-any liquid I see fit, or I may use
air for the piston to cushion on, and in that
case I turn out the inner side of the eylinder
or make it of some smooth metal; also turn
the piston so as to make a good but not too
close a fit, which answers the same purpose
as the liquid in the eylinder. The object of
the dash-pot is to overcome a constant vibra-

-tion or a constant opening and shatting of a

damper, caused by strongdraftsand high winds
in fines and chimneys, oceurring much more
frequently in large chimneys.than-in small
ones, and where it does occur I have found no
device which would prevent the vibration but
the dash-pot, and without it an auntomatic
dainper-regulator is entirely useless where the
vibration oceurs. ,
Letter Y in Figs. 1,2, and 6 in the araw-
ings -represents the stud or swivel, which is
in the extreme end of the lever C, and used
for the purpose of attaching the conneetion
eund on one end of the connecting-rod to the

lever C. Icis round at one end and passes™

through a hole in the end of the lever C soffi-
ciently large so as to allow the stud or swivel
Y to tarn in it without binding, and has a nut
on its end to keep it in place, but not set up,
so as to make a bind on the lever C. The
other end of the stud or swjvel Y is flat, with
a hole in its center to receive a bolt, which
passes through a connection end, Z, which
straddles the stud Y, which allows of a move-

-ment of the connecting-rod at any angle with-

out making any bind or causing any undune
frietion.

I have thus described my various improve-
ments in automatic damper and pressure reg-
ulators; also my improvements in the mode of
making and setting the dampers in the flues
and chimneys; alsoin thedifferentattachments
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of the regulator to the damper, both in a hori-
zontal and vertical position; and also in my

“modes of counterbalancing against strong
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“tion  and combination of parts.

drafts and the advantages to be derived from

them, which will plainly be seen on referring

to my drawings, with'the explanations, in the
foregoing specification.” “

I am aware that accidgnts to water-maius,
resulting from the too sudden closing of the
main or governor valve, hiave been prevented
by connecting a dash-pot with the valve-lever,
and hence I make no claim to such construc-
In my im-
provement a dash-pot is connected with a coun-
terbalanced damper and an antomatic steam-
regulator for the purpose of preventing the
vibrations of the damper.

What I claim as myinvention, and desire to
secure by Letters Patent, is— ’

1. A diaphragm for steam-damper regula-

“tors, said diaphragm consisting of stockinet:

fabric having its meshes or interstices filled
and its opposite surfaces coated or covered
with vulcanized rubber, substantially as set
forth. _

2. The combination, with the cylinder and
yielding diaphragm, of the diaphragm-plate
constructed of slightly less diameter than the
cylinders and provided with an annular groove
on its under face and located in close proxim-
ity to its onter edge, substantially as set forth.

3. The combination, with the cylinder, yield-

‘ing diaphragm, and diaphragm-plate, the lat-

ter constructed of slightly less diameter than
the cylinder, and fulerum-pin connected with
the diaphragm plate or disk and adapted to
work loosely throngh an opening in the upper
end of the cylinder, of a screw for attaching

- the diaphragm to the center of the diaphragm-

40

plate and retaining the latter against lateral
displacement, substantially as set forth.
4. The combination, with a counterbalanced

damper and an antomatic steam-regulator con-
nected therewith, of a dash-pot for preventing
the vibrations of the damper, substantially as
set forth.

5. The combination, with the damper and
the lever of the steam-regulator, of a dash-pot
having its piston:rod connected to the long
arm of the steam-regulator lever, substantially
as set forth. ‘

6. A damper made in sections located on op-
posite sides of the damper-shaft, and brace or
truss rods or bars secured to the outer ends of
the damper-sections, and devices for securing
them to the inner ends of the damper-sections,

‘substantially as set forth.

7. The combination, with the damper and
damper-shait, of damper-braces attached to
theouter ends of the damper, and serew-thread-
ed studs secured to the damper-shaft and cen-
tral portions of said damper-braces, substan-
tially as set forth.
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8. The combination, with the damper-shaft, .

of a horizontal bearing-box provided with anti-
friction rollers, substantially as set forth.

9. The combination, with the bell-crank hav-
ing hubs formed integral therewith, of arms
or levers adapted to fit on said bubs, set-screws
for secaring them in any desired rotary adjust-
ment, and adjustable weights connected with
said arms or levers, substantially as set forth.

10. The combination, with the damper-shaft,
of a journal-bearing consisting of auti-friction
rollers for supporting the shaft and a box or

‘housing for inclosing the anti-friction rollers,

said box or housing adapted to be secured
within an opening or recess in the chimney,
substantially as set forth. ’

WILLIAM NOYES.

‘Witnesses:
W S. ARCHIBALD,
GEO. B, MYER.
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