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UNITED STATES

PATENT OFFICE

ALVIN C. NORCROSS, OF -BOSTON, MASSACHUSETTS.

IMPROVEMENT IN AUTOMATIC DRAFT-REGULATORS FOR STEAM-BOILERS, &c.

K] peciﬁcation fdrming part of Lettérs Patent Nb. 190,35.4,=dated May 1, 1877 ;i applié_a,tion filed :
o - April 14, 1877 . - e S

To all whom it may concern: .

Be it known that I, ALvin C. NORCROS_S,

-of Boston, in the county of Suffolk, and in
- the State.of Massachusetts, have invented
certain new and useful Ymprovementsin Au--

tomatic Draft-Regulators for Steam-Boilers,

- &c.; ‘and do hereby declare that the following
-is a full, clear, and exact deseription thereof,
- reference being had totheaccompanying draw-.

ings, and to the letters of reference marked

- -thereow, making a part of this specification.
The nature of my invention consists:in an -

automatic pressure.regulator or governor, op-

-erated by water from the boiler, as will be

hereinafter more fully set forth. .
~In order to enable others skilled in the art

- to which my invention appertains to make

and use the same, I will now proceed to. de-
scribe ‘its construetion and operation, refer-
ring to the annexed drawings, in which—

Figure 1 is a front view of my invention.
Fig. 2 is a longitudinal section of a, part there-
of; and Figs.3and 4 are detailed views, show-
ing detached parts of the same.

A represents a cylindrical casing of any

suitable dimensions, which is to be made fast
to a wall or other suitable support. In the
center of this casing projects a horizontal arm,
B, having a longitudinal groove or bearing, a,
in its upper side, as shown.
. On the front end of the casing A is placed
arim, C, provided with an annular flange, cor-
responding with, and loosely resting against,
the edge of said case, to allow for the lateral
motion caused by the oscillation of the work-
ing-beam, and to which is fastened the cap D ;
and this cap has a stem or arm, B, projecting
inward from its center, forming the support or
bearing of the beam and its attachments. On
the under side of the stem or arm B’ are formed
knife-edges b b, which rest in the groove or
bearings ¢ on the arm B, and on which the
rim C can thus tilt from side to side. In the
back of the casing A, and in the cap D, are
formed segmental projections d d, which over-
lap the ends of the arms or stems B B, by
which they are held in position. .

From one side of the rim C projects a beam,
E, which may be gradnated or not, as desired,
and on the end of this beam is formed or at-
tached a weight, I, preferably in ball form.

E? represents a movable. poise on the beam E,
to be placed at any point desired, according
to the pressure to be maintained, and fastened
at such point by a set-screw, ¢, or otherwise.
From the opposite side of the rim O, and in

- the oppositedirection from the beam, extends a

hollow armn, G, having an air-chamber, H, at-
tached on its outer end, and which nearly or
quite balances the weights on the beam end.
In.the inner end of the arm G isscrewed or
otherwise connected one end.of apipe, I, which
is coiled within the casing A, performing in a
small degree the function of a volute spring,
and the other end of said pipe is attached by
a-conneection, J, to the casing A. This con-

‘neetion J is to be connected by a suitable pipe

with the water-space of the boiler.- - .-
-In:the outer end of the hollow arm G is
screwed or otherwise connected a curved pipe,

| K; which lies within  the air-chamber H, and

extends nearly to the bottom thereof, as shown
in Fig. 4. _ o Lo

The air-chamber H is full of air, and should
be made perfectly air and water tight.

The governor or regulator thus constructed
being connected by means of the coil and hol-
low arm G with the water-space of the boiler,
as described, the operation is as follows: When
the pressure in the boiler increases the water is
forced by the steam into the coil I, through the
same, and through the hollow arm G and pipe
Kinto the air-chamber H, compressing the air
therein in the top of the chamber. As the
pressure of the steam iu the boiler decreases
the water is forced back into the boiler from -
the air-chamber by the expansive force of the
air previously compressed.

This is the principle upon which my regu-
lator or governor operates :

The weight E? on the beam E being set at a
certain pressure, the air-chamber H will re-
main up until the pressure in the boiler ex-
ceeds such amount; but at that time suffi-
cient quantity of water has been foreced from
the boiler into said chamber to overbalance
the weigiits on the opposite exd of the beam,
and hence the whole rim O tilts on its knife-
edges, the air-chamber H dropping down the
desired distance. The air-chamber H and
weight B! being, by rods & &, conunected with

the dampers, of course such movement o} ar-
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ates said dampers to decrease the heat in the
furnace, and hence also the pressure in the
boiler.

Then, as the pressure decreases, the air-

chamber H becomes lighter by the expansive

force of the compressed air forcing back the
water, and  then the apparatus tilts again to
its former position, reversing the dampers
again, shutting or opening them, as the case
may be.

‘This device may be applied in any way to
regulate the steam-pressure, whether in the
boiler itself, or in any apparatus connected
with the boiler by connecting one or both arms
of the apparatus with the necessary valves or
cocks. ) ,

If from any cause the air should be exhaust-
ed from the chamber H, it can readily be re-
supplied by opening a stop-cock, L, in the
bottom of the chamber, and another stop-cock,
L/, at the inner end of the arm G, and closing
a cock in the water-supply pipe.. The water
in the air-chamber will then pass out and air
rush in to fill it." , N

1t may also be applied for gas-pressure, in
which case.a water-chamber will be provided,
and the water from said chamber forced into
the air-chamber, this water-chamber then tak-
ing the place of the boiler. »

The pipe 1, being coiled in the casing A,
forms a flexible oscillating conduit-joint, al-
lowing the apparatus to work or vibrate easily
without friction. : :

In some cases 1 may attach the air-chamber
to an arm pivoted independent of the rim, and
by attaching said pivoted arm to a stationary
arm by a spiral spring, or its equivalent, and
by rack and pinion attach the movable arm to

an indicator or pointer on a dial made fast to
the stationary arin.. By means of this device
I am able to indicate correctly on the dial the
changes in the weight of the air-chamber,
which shows correctly the pressure in the
boiler. -

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. An automatiec draft-regulator, operated
by water foreced from the boiler into an air-

chamber, and returned by the expansive force

of the compressed air, constructed substan-
tially as herein set forth. .

2. The coil I, arranged within the casing A,
and forming a flexible oscillating conduit-joint,

‘substantially as set forth,

3. The combination of the casing A, with
grooved arm B, rim C, cap D, with arm B/, hav-
ing knife-edges b b, and the overlapping pro-
jections or flanges d d, substantially as and
for the purposes herein set forth. »

4. The curved -pipe K, extending from the
arm G to the bottom of the air-chamber H, in
combination with the said chamber, arm, and
the coil I, substantially as set forth.

5. The eombination of the tilting rim C,
beam E, with weights, flexible-joint conduit-
pipe I, hollow arm G, and air-chamber H, sub-
stantially as and for.the purposes herein set
forth. »

In testimony that I claim the foregoing I
have hereunto set my hand this 13th day of
April, 1877. :
ALVIN C. NORCROSS.

Witnesses:
FRANK GALT,
J. M. MASON.
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