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To all whom 7t may concern:

Be 16 known that I, WALTER I, BROWN, a
citizen of the United States, residing at Provi-
dence, In the county of Providence and State
of Rhode Island, have invented certain new
and uselul Improvements in Steam-Engine In-
dicators; and I do hereby declare the follow-
ing to be a full, clear, and exaet description
of the mvention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters
or figares of reference marked thereon, which
form a part of this specification.

My invention relates more particularly to
mechanism for recording the pressure or force
exerted against the moving piston of a steam-
engine cylinder; and it consists, essentially,

ol & metallic diaphragm removably secured to

the enlarged head of a tube adapted to connect
directly with the engine-cylinder, in combina-
tion with a spring-lever connected with the
diaphragm, mechanism forming a parallel
movement for the pencil or tracer, and a
paper-carrying barrel or ¢ylinder, the whole
arranged so that any pressure or pressures in
thesteam-cylinderarccorrespondingly commu-
nicated to the said head and against the under
side of the diaphragm, the latter thereby caus-
ing the spring-lever to vibrate, and by means
of the penetl carried by the free end of an arm
of the parallel mechanism producing a ‘‘ecard’’
or diagram upon the paper mounted on the
bm*re]? which In tarn receives a reciprocating
movement from suitable moving parts of the
engine, all as will be more fully hereinafter
set, forth and claimed.

Heretotore, so far as 1 am aware, this class
of recording-indicators has been provided with
moving pistons and trunks or rods which re-
quire packing to prevent the cscape of steam,
such construaction necessarily producing an
excessive amount of {riction as compared with
the work required to operate the tracer, the
cards or diagrams thus produced being pro-
pm'tmn‘ltely distorted or inaccurate.

The objecet of my present invention 18 to re-
duce the working friction to a minimum, by
means of which the penell 1s made to trace a
smoother and more accurate line than hereto-
fore, owing to the reduced weight of the recip-
rocating parts and the lessened number of the

| joints, thereby overcoming the objections and

disadvantages inherent 1n piston-indicators.

In order to illustrate my invention I have
prepared the accompanying sheet of drawings,
1n which—

Figure 1 represents a side clevation of the
instrument complete, the diaphragm, and 1ts
tube or steam-eylinder connection being shown
in central section. Ifig. 2 1sa top view of the
same.  Fig. 3 represents, enlarged, both front
and side views of the parts which connecef di-
rectly with the diaphragm; and Kig. 4 1s &

‘partial central sectional view, enls wed show-

ing the diaphragm composed of several layers
or plates of thin metal.

The following 18 a more detailed deseription
of the invention, including the manner of 1ts
operation.

A, again referring to the drawings, desig-
nates the device as a whole.

C is a tube having its lower or free end, @,
taper-turned, and provided with a counling,
«’, by means of which the indicator is adapted
to be connected with the steam-envine ¢ylin-
der, as usual. The upper portion or head of
the tube is enlarged at €' to form the chamber
A’, having a comparatively large area, sald
head being provided atits periphery with a
screw-threaded flange or rim, o, mhpted 1O
receive the annular nut T,

B indicates the metallic diaphragim, secured
to the head ¢V by means of the nut F just de-
seribed, the latter having an Inwar Gl} -project-
ing circeular flange, 7, whieh bears against the
outer portion of the diaphragm, asfully shown
in Figs. 1T and 4. The diaphragm 3 18 made
of sheet-steel, or other metal which 1s suscep-

tible of being vibrated under 1)1‘&85111‘0 without

impairing its efficiency.

In Fig. LT haverepresented a 1110(1111& torm
of the dmphmgm wherein a scries of thin
metallie disks or layers b are employed.

& designates an arm or plate adjustably se-
cured to the tube C by means of a clamping-
screw, ¢, sald arm having the paper-carrying
bar rel G mounted at its outer end, the barrel
being provided with means fer holding the
paper thereon, and means for revolving the
barrel substantially as i the well-known
““ Richards Indicator.” Intermediate of said
barrel and tube 1s pivoted or jonrnaled o the

plate K at ¢ an arm, D, which supports the
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recording mechanism about to be described.

T'o the outer or free end of said arm or stand-
ard, at #°, is pivoted a short link, #/, which is

connected with and forms the fulerum for the
pencil-carrying or working lever P, the latter
in turn having a horizontal link, M, pivoted
thereto at m? this link being {fulcrumed to the
bent arm D at a point, m, intermediate of the
end p of the lever and the said pivot m'.

I is a spring lever or arm, having the end
of its flexible portion 4 free]y mounted 1n a

socket, I, of the dog or clamp H, the latter
hfwmg :EL lip, 7°, whwh engages the circular-

flange 1 of the annular nut F, as fully shown
in IFig. 1. Theouteror free end of the spring-
lever connects with the lower end of a vertical
link, L, by means of a universal or ball joint,
', the upper end of said link being pivoted to
the link M at a point intermediate of the
joints m m*, before described.

- K, Fig. 3 indicates a light metallic frame,
which rosts upon the dmphra,n m B at its cen-

ter, the frame having an opening in its top

through which the threaded portion 7 of the

flexible or flattened stem 7 loosely passes, the-

lower portion of said stem passing through a
central opening formed in the spring-lever ¢,
the latter bemo* supported by means of the
enlarged head 7/, formed on the lower end of
the St-em, all as clefuly shown. - A nut, o, at
the top of the frame K serves to accurate]y

adjust the relative position of the several parts

Jnst described.

s 1s a lug formed on the plate I, the same
serving

standard D, as a stop, by means of which the

poinf of the pencil or tracer is nicely adjusted-

with relation to thepmpm mounted on the bar-
rel G.

The operation is 511bst'mtn]]y as fo]]ows
when employed for indicating-engines: The

end «® of the tube C is first connected with the

cylinder-cock and secured in place by means
of the coupling ¢’. 'The paper-carrying barrel
(x, by means of the cord ¢*, is then connected
with a *“lazy-tongs’’ or other equivalent de-
vice, which in turn conneets with suitable parts
of the engine having reciprocating movements,
for the purpose of imparting a reduced travel
to the said barrel, the latter being provided
with a retraction- Splll] all as uqm] or sub-
stantially as would be the case with a Rich-
ards indicator. Now, the cylinder-cock be-
ing opened steam under pressure is thereby
admitted into the chamber A’ of the enlarged
head C" and against the under side of the con-

~lined dl.;uﬂu*anm B, by means of which the lat-
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ter 1s forced Ontwardly or vertically, thus
slightly lifting the frame K and the unconfined
portion of the spring-lever I, which, 111 COonl-
nection with the pivoted links L M n', lever
P, and pivoted standard D, produces ‘1 prac-
tically parallel vertical movement of the free
end p of the lever P, the said movement being
much greater than t]nt of the diaphragm, ow-

mg to the relative auangement of the levels,
&c.

‘the same time more readily accessible.

, In connection with the serew s of the

347 088

It is obvious that a pencil mounted in the
socket p of the lever would trace a diagram
upon the surface of the paper of the 1ev01v1nn*
barrel G by means of the vibratory movement
of said lever, such movement being produced
or caused by the pulsations of the diaphragm,
due to the action of the steam in the engine-
cylinder. 'The diaphragm moves up or down
from 1its normal position, according as the

pressure in the engine-cylinder is qbove or be

low atmospheric pressure.

By means of the handle d the Stfmdfud D
with its connections, is adapted to be sw uuﬂ
partly around on its axis e, thereby removing
the penecil from the paper, the link L, which

is directly in line with said .axis, at the sanie.

time turning on the universal Jomb 2 101 med

-at the free end of the spring-lever I.

My improved indicator possesses advan-
tages over other instruments of this class in
that all the working parts are lighter, and at
The
lever 1c¢an be quickly removed from the socket
of the dog H, and the latter detached from the
nut F, after which the nut may be unscrewed
from the head ¢/ and the diaphragm removed,
and another replaced corresponding to a dif-
ferent pressure, if desired, substantially as in

snbstituting one spring | for another in a pis-

ton-indicator.
As indicated in Ifig. 4, one or more h} CTS

or thin disks ) may be added to the diaphragm

for the purpose of recording higher pressu res',

the converse being equally true for recording

lower pressures. |

It is to be understood that the dmphmo ms
have been previously subjected to tests and
suitably adjusted and numbered, so that a
person can readily select the diaphragm re-
quired, corresponding within its limits to the
pressure on the engine-piston. _

My improved indicator will produce a truer
record of the action of the steam within the
engine-cylinder than one having a piston with
1ts necessary connections and packings, as in

the latter case the percentage of working frie-
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tion in the 1ndicator itself is much greater than

is required to operate the pencil-lever by
means of steam acting upon the diapbragm B.

115

The indicator A is readily adapted to be

tested at any time by snnp]yr secrewing a test-

| gage into the threaded end «’ of the tube.

I make no claim, broadly, to a steam-engine

indicator having the pencil or tracer thereof

adapted to move 1n a straight line by means
of rods and levers mumnn'ed to produce paral-

| lel movement, such constluctlou not being

new with me; but |

What I do claim, and desire to secure by
United States Letters Patent, is—

1. In a steam-engine mdwatm or recorder,
the combination, with the parallel meclmmsm
substantially as slmwn and described, and piv-

oted standard carrying said mech‘mlsm of an

elastic diaphragm removably secured to the
enlarged head of a tube adapted to communi-

| cate with the interior of the engine-cylinder,
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a spring-lever mounted above and extending
across the center of said diaphragm, its free
end having a universal or ball joint connected
with sald parallel mechanism, and a frame
resting upon the center of the diaphragm,
said frame having a rod or stem adjustably
mounted therein whieh connects with and
partly supports the spring-lever, the whole
constructed and arranged substantially as
shown, and for the purpose hereinbefore set
forth.

2. In an engine-indicator provided with a
paper-carrying barrel, and the pivoted stand-
ard D, carrying the parallel mechanism and
tracer, the combination, with the adjustably-
mounted spring-lever I, connected with the
paraliel mechanism,substantially asshown and
described, of the elastie diaphragm B, annular

~nut B, and tube C, the latter being adapted to
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connect with the interior of the engine-cylin-
der, whereby the pressures of steam, air, va-
por, or other gases within the eylinder are com-
municated to the diaphragm, thereby vibrat-
1ng the said spring-lever and causing the tracer
to movevertieally, substantially as shown, and
tor the purpose set forth.

3. In a stecam-engine indicator or recorder,
the combination, with the attaching-tube C,
having an enlarged chambered head, ¢/, mech-
anism for producing a parallel movement ot
the pencil, and the snitably-mounted spring-
lever 1, of the metallic multiple diaphragms
b, removably securcd to the said chambered
head 7, substantially as shown, and for the
purpose set torth. -

4. The combination, with the tube C, dia-
phragm B, nut ¥, and dog H, adapted to en-
cage said nut, of the spring-lever I, removably
secured to said dog, mechanism for carrying
a pencil or tracer, a link, I, connecting said
mechanism, a universal or bail joint, ¢*, con-
necting the link L to the free end of the said
spring-lever, the center frame, K, resting upon

the diaphragm, a rod, », eonnecting the frame
K and lever I, and means for vertically adjust-
1ng said rod, as set forth.

5. The combination, with the suitably-
mounted elastic diaphragm B and frame K,
resting upon the center portion thereof, of the

spring-lever I and rod or stem 7, adjustably

mounted in the frame K, sald rod passing
throungh the flattened or spring portion i of the
lever, aund being provided with an eniarge-
ment or head, 1/, upon which the center por-
bion of said lever rests, substanfially as shown
and set forth.

6. As an improved article of manufactare,
the steam-engine indicator A, hereinbefore de-
seribed, the same consisting of the tube C, hav-
ing an enlarged head, €, provided with an
elastic disk or diaphragm, B, which is secured
in place by means of the annular nut I, and
forming the chamber A’ a spring-lever, I,
mounted in a dog, H, attached to said nut, a
frame, K, resting upon the center of the dia-
phragm, having a rod, #, passing through and
supporting the lever I, said rod being adjust-
ably mounted in the frame I\, an arm, I, ad-
justably secured to the tube C, having a paper-
carrying barrel, (, mounted at its outer end,
and further provided with a socket, ¢, 1ter-

mediate of the barrel and tube, a bent sup-

port or sfandard, D, mounted in said socket
e, the working-lever I, adapted to move the
pencil or tracer in a vertical direction by
means of links M 2/, pivoted to said standard,
and the link I, connecting the link M and
the free end of the spring-lever I, the whole
arranged and adapted for use substantially as
shown and set forth.
Intestimony wherecof I haveaflixed my signa-
ture in presence of two witnesses.
WALTER F. BROWN.
Witnesses:
Wit R. DUTEMPLE,
(GE0. H. REMINGTON.
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