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LAND.

SPEED-MEASURER.

SPECIFICATION forming part of Letters Patent No. 409,524, dated August 20, 1889,

Application* filed January 3, 1888, Serial No. 269,736, (No niudel) Patented in

England March 18, 1887, No, 4,122} in Sweden

December 21, 1887, No; 1,813; in France December 24, 1887, No. 187,806 ; in Germany December 24, 1887 No. 43,957 ; in
Itztly February 23, 1888 Nu 22,843 in Spain April 30, 1888, No. 7,751, and in Austria-Hungary Ma}r '7, 1888, No. 49 953

To all whom it may concermn:
Be it known that I, JOHN ISAAC THORNY-

' CROFT, a subject of the Queen of Great Brit-
ain alld Ireland, residing at Chiswick, in the
~county of Muldlese*{ Kmodom of Great Brit-

ain and Ireland, have mvented Improved Ap-
paratus for Indie&ting the Speed of Rotating
Shafts, (for which I have obtained patents as

follows: England, March 18, 1887, No. 4,122;

France, December 24, 1887, No. 187,8006; Ger-
many, December 24, 1887, No. 43,957 Austria-
Hungary, May 7, 1888, No. 49,953; Sweden,
December 21, 1887, No. 1,813; Spain, April 30,
1888, No. 1701 Emd in Imly Reg. A. H., V ol

}xLV No. 150 Patent No. 22,843, I‘ebrumy 3,

1888 ) of which the followin gisa SpOClﬁCthIOIl.

This i1nvention relates to apparatus de-
signed for use as a speed indicator for rotat-
ing shafts.

The apparatus aeemdme to this invention
indicates the speed of motamnﬂ shatt by vary-
ing the pressure existing in a pipe on which
18 or are mounted one or more gages or indi-
cators constructed atter the manner of press-
ure or vacuum gages.

The appar atus comprisesac ylm derorvalve-
case connected at one part to an apparatus
capable of exercising a constant exhausting
or compressing action, at another part to the
pipe in which the pressure is to be varied,
and at a third part with the atmosphere. The
first and third connections are each provided
with a valve, the two valves being on one
spindle and moving together. The third in-
let or opening to the ¢ylinder or valve-case is
located in a piston or diaphragm subject to
the direct action of centrifugal force. It is
thisforce exercised on the piston or diaphragm
which determines the pressure maintained in
the cylinder or valve-case and in the pipe con-
nected with it. This force will vary as the
square of the number of rotations, and the re-
ceiving-dials must be marked in acemdcmce
with 131115 law.

Referring to the accompanying two sheets
of drawings, Figures 1 and 2 show in section
and elevation apparatus for controlling press-
ure applied to indicating the speed of rotat-
ing shafts.

Within a fixed bearing 1 there rotates a 5o
vertical spindle 2, driven by a band which
partly encircles the pulley 3. At the top of
the spindle is a cup or disk 4, in which lies a
cylinder or body 5. Within this body there
1S a bored eavity in which there works the pis- 55
ton or plunger 6, capable of endwise motion.

A valve-seat is formed in this plunger for the
valve 8, which 1s connected by a stem or
spindle to the valve 7.

The apparatus has three connections, The 6o
opening 9 admits the atmosphere to the in-
terior of the plunger 6. The pipe 10 is con-
nected to the external tube, on which the in-
dicators 10* are fixed, while the outlet 11 is
connected to an exhausting apparatus,suchas 65
apumporfan. Owing tothe fact that the pis-
ton and valves are carried in a rotating body,
whilethe connections to the external pipes are
stationary, the passages are not quite direct.
They can, however, be easily followed on the 7o
drawings, and will be most readily under-

stood by tracing the movements of the air

within them. ' Let it be assumed that the
spindle isrotating with a uniform velocity and
that the exhausting apparatus 1s in operation. 45
The plunger 6 will be urged outward by cen-
trifugal force and this forece will be balanced
by the excessof pressure onits outer end over
that on its inner end. Anyoutwardly-acting
centrifueal forece in the coupled valves 7 and 8o
8 18 16518ted by the spring 12. Now, should
the speed of rotation of the spindle_inerease
the piston will move outward and the valve

7 will leave ifs seat. Air will then be drawn
from the external indicator-tube through the 85
tubes 10* and 10 past the valve 7 111t0 the
tube 13 and down the annular passage in the
spindle to the chamber at the bottom of if,
and thence by the outlet 11 to the eﬂmns‘cmo
apparatus. When the pressure has been re- go
duced suificiently to balance the centrifugal
force of the plunger, the latter returns to its
former position and the valve 7 closes the
tuabe 15. Should the speed of the shaft be

decreased, the centrifugal force of the plunger 95
will also be decreased and will cease to bal-
ance the pressure of the external atmosphere
on the outer side of the plunger, due to the
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partial vacuum at the inner side thereof. The
plunger will consequently be moved inward
by the difference of the external over the in-

ternal pressure and the external air will pass

the valve § until the partial vacuum existing

below the plunger and in the indicator-pipe
i8 so far reduced that the plunger moves back
to 1ts normal position and closes the valve 8.

Leather packing-rings form a convenient
means of rendering the various joints air-
tight. Suchrings are shown on the piston at
the top of the tube 10, and also at the bottom
of 1t and of the spmdle 2. This latter ring is
held in place by a stuffing-box 14, held up bV
a spring 15. The stufﬁnﬂ—bmc is kept from
rotating by a pin which engages in a vertical
groove 1n the bracket 1. The body 5 is not
ﬁxed in the cup 4. It is made to fit air-tight
around the passages in the spindle by ‘rhe
packing-ring 16. -

What I claim 1S—

1. In apparatus for indicating the speed of
rotating shafts, a rotating Valve -case or ceyl-
Inder eonneeted at one pm*t to an apparatus
for increasing or reducing fluid-pressure—
such as an eﬂmuster at fmother part to the
pipe in which pressure is to be varied, and at
a third part to a source of constant pressure—
such as the atmosphere—in combination with
a body—such as a piston—arranged to rotate
with said valve-case or eyhnder and itself
subjected to the direct action of centrifugal
force, and a valve or valves controlling two
of the connections to the said valve-case or
cylinder, substantially as described.

2. In apparatus for indicating’the speed of
rotating shafts, a rotating valye- -case or ¢vl-
nder eonneeted at one p.;ut to an apparatus
for increasing or reducing fluid-pressure—
such as an eﬂlaustel—-at nnother part to the
pipe in which pressure is to be varied, and at
a third partto asource of constant pressure—
such as the atmosphere—a piston arranged to
be rotated with said valve-case or cyhnder
and to be subjected to the direct action of
centrifugal force, and two valves, of which one
1S seated 1n the said piston, substantmlly as
described, for the purpose specified.

3. In cmppm*atus for indicating the speed of
rotating shafts, a rotating Valve-ease or ¢yl-
inder eonnected at one palt to an apparatus
for increasing or reducing fluid-pressure—
such as an et]nuster
pipe 1n which pressure is to be varied, and at
a third part to a source of constant pressure—
Such as the atmosphere—a piston arranged to

at a,nother part to the

409,524

be rotated with said valve-case or cylinder
and to be subjected to the direct action of

centrifugal foree,and two valves, of which one
18 seated in the said piston, while the other
commands a connection between the appara-
tus for increasing or reducing fluid-pressure

and the space in which the pressure is to be

varied, substantially as described.

4. In apparatus for indicating the speed of
rotating shafts, a rotating body in which is a
piston that rotates with :«md can slide radially

within said body, is directly acted upon by

centrifugal force, and is subject on one side
to the pressure of the atmosphere and on the
other side to the pressure to be varied, and a
valve or valves controlled by the said plston
substantially as described, for the purpose
specified.

5. In apparatus for indicating the speed of
rotating shafts, the combmatmn with a rotat-
1ng body for'med with a passage 13, in com-
11111111(3&‘01011 with an apparatus for increasing

or reducing pr essure, of the piston 6, arrang ed

to move mdmlly in said body and prowded
mth a passage therethrough, air-inlet open-
ing 9, in ecommunication w1t11 the passage
thrmwh said plston the connected valves 7
and 8 sald valve 7 being arranged to control
said passage 13 and sa,ld valve 8 being ar-
ranged to control the passage through said
plston and a passage 10, in (,ommummtlon
with the pipe in whleh pressure 18 to be con-
trolled, all substantially as described.

0. In apparatus for indicating the speed of
rotating shafts, the combnmtlon with a ro-
tary valve -case or cylinder eonnected at one
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part to an apparatus for increasing or reduc-

ing fluid-pressure, at another part to the pipe
in which pressure is to be varied, and at a
third part to a source of constant pressure—
such as the atmosphere—a piston which isin
rotation and is subject to centrifugal force,
and a valve or valves controlling two of the
connections to the said Va,lve-case or ¢ylinder,
of indicating-dials, substantially as descmbed
for the purpose c:pe(_,lﬁe(:i
In testimony whereof I have signed my name
to this specificationin the presence of tﬁ 0 sub-
seribing witnesses.
JOHN ISAAC THORNYOROI‘P
Witnesses:
W. CrosSs,
46 Lincoln’s Inn Helds, Londmz.
TOBIAS GAINSFORD RIDGWAY,
Z\f%cm 1y Publie, No 19 Change Alley, London
C‘r
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