. ~ E. HILL
AUTOMATIC SAFETY STOP FOR AIR COMPRESSOR ENGINES.
APPLICATION FILED FEB.20, 1811,

994,396, - - Patented June 6, 1911.
| ) L} \n. %

I 1
.. \ A -E::%l
) |

™

% -J‘*

¥ - W

- il ©)
o %_. INER
> )

5 l
“w Q\ [ ? '
N M ' TN\
N S Y AN mr
ﬁr:*\ o N ' “FR:
N iﬁﬁi’!ﬁﬁl‘lmﬂmﬂm!: NN : ’..,ﬂ. R SRy
B NN\ s
PN\ e
k‘% N\ R

) ' PR
' ' Q o
Nulsss) 2 S VXX e
' % /A ~ / | . Ve LT P
(\E /’l ’ h *\ ottty 722 2 rﬁﬁs\.,\‘: VL2240 “
| A | i - 7//’mu' S TTT T TN VDD
| . ol [ , = tmm— | ) _ﬁi;alﬁfl- :I':’JI L
" 2% ' W ey, NI s
7 \ " 3 / LA T TIT7AN - st
Y, NZ W ==\ ot
FL[ . ™~ | % é 1= 7 S
U (x W § g

N

A

% _ . .-"

I N

' THE NORRIS PETERS CO., WASHINGTON, D. C.



' 994,396.

UNITED STATEb PATENT OFFICE

EBENEZER I-IILL

OF NORWALK CONNEGTIGUT

AUTOMATIC SAFETY STOP FOR AIR—COMPRESSOR ENGINES

Spemﬁcatmn of Letters Patent
Appllcatlon filed February R0, 1911

| Patented J une 0, 1911
Serml XNo. 609, 694

| To all whom it ma,y CONCErn:

‘Be 1t known that L, EBENEZER HILL a

citizen of the United States residing at Nor-
walk, 1n the county of Fa,.irﬁe,ld and State

of Connecticut, have invented a new and

~useful Improvement in Automatic Safety-

the followmg 1S a

10

Stops for Alr-Compressor Engines, of Wthh

a specification. |
‘Under certain conditions it 1s desirable

to control steam engines used for driving

~ alr compressors, by the air pressure rather

- than by a centrifugal governor. _
however, as a 1esult of accident, an engine
‘thus controlled is liable to run away and

ib

At times,

cause trouble.
This invention relates to an apparatus
which is designed to be applied to an air

compressor engine for the purpose of con-

- trolling it, without the ald of a centrlfugal

20

QOVernor.
The object of the mventlon is to provide

- means opelated by the air pressure for con-

~ trolling the throttle valve so that the engine

25

speed will be proportional to the demand
provide means which
will be so actuated from the fly-wheel should
the engine commence to race, that the steam

for alr, and also to

 pressure Wlﬂ close the throttle valve and
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mal.
the steam throttle valve,
section of a part of the throttle valve casing
- on a plane at right angles to the plane of

stop the engine. -
Kigure 1 of the accompanymg dmwmgs

shows a side view of a throttle valve, a con-

troller by means of which the throttle valve

is regulated by the air pressure, a trip valve
by means of which the throttle valve 1s
closed by the steam pressure under certain

‘conditions, and a portion of the engine fiy-

wheel which operates to actuate the trip

valve when the engine speed becomes abnor-
Fig.

Fig. 2.‘ Fig. 4 shows a, sectlon of the air con-
trollel I‘m 5 shows a section of the trip
alve

The throttle valve 1 is demgned to be con-

nected in the main steam line from the

o0

boiler to the engine. The casing of this

valve 1n the interior has two ports, 2 and 3.
Movable in these ports is a double piston or

~ spool valve having closing disks 4 and 5.

'Q._-so as to be balanced and is guided by
wings 6 and wings 7, which engage the Walls- |
the stem 8

- which extends into the openmg in the ca,smg—_

55

This piston valve is arranged in the

ports
the

of the ports 2 and 3, and b

cylinder 18 1s a

the machine.

9 shows a 1on0*1tud1na1 section of
Fig. 3 shows a

- cover 29. In the upper' pé,-rt of the section

of the casing containing the port 2, is a
bushing
bushing 1s the same as the exterior diameter

10. The interior diameter of this

60

of the piston disk 4. This bushing does not

completely fill the space above the port 2—
a circular chamber 11 is left around 1ts__
1 lower end above the port 2, as seen in Fig. 2

- This chamber communica,tes with a cham-
ber 12 at one side, and through the casing
_from this, latter chamber 1s a by-pass open-
ing 13, as shown in Ifig. 3. A screw plug

65

14 1s turned through the casing for the pur- -

‘pose of regulating the amount of opening

through this by-pass.

Extending through the valve casing into

the piston valve is a spindle 15. The upper

‘end of this spindle is shown as engaging
an 1nner wall of the upper piston disk 4,
‘while the lower end is shown as engaged by |

70 -

g

the piston 16 that moves in the cylinder 17.

In the cylinder 18, below the cylinder 17 is

a piston 19 which has a stem 20 that engages
with a piston 16. These cylinders 17 and 18
are desirably in a single casting that is se-
cured to the lower end of the valve casing.

80 |

Commumca,tmﬂ w1th the lower end of the .

pipe 21 leading from the
air controller 22. Leading into the alr con-
troller is a pipe 23 from the reservoir or
other source of storage of air compressed by
‘In the chamber of the con-
troller shown, between the entrance from the

1nlet pipe 23 and the exit to the outlet pipe

85

00

21, is a valve 24 that is normally held down

under the pressure of the spring 26 “When
the air pressure reaches the predetermined
degree, the valve 24 is lifted, allowing that

“pressure to pass through the controller and
plpe 921, to the lower end of the cylinder

ThlS lifts the 1st011 19 to the top of the
cyhnder 18 and throuﬂh the piston 16 and
spindle 15 lifts the f)lStOIl thlottle valve

port 3, and the disk 4 to close the port 2,
thus cuttmg off the main flow of steam.
When the air pressure drops below the fixed

‘amount, the 3,11‘ controller valve 1s closed and

the pressure in the pipe and lower end of
the cylinder relieved, allowing the piston 19

“to drop and the throttle valve to open. The

_agamst the air pressure by a spindle 25 -

95

100

ﬁllfﬁ@lently far for the disk 5 to close the =

103

movement of the piston 19 1s such as to carry = '

‘the throttle valve only far enough to close

the main ports 2 and 3—the dlsk 4 1s not
carried sufliciently far to close the chamber

110
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11. When this condition exists, some steam )

can fiow through the chamber 11 into the
chamber 12 and through the by-pass 13 and
thus keep the engine running slowly until
the throttle valve 1s again opened wide.
Communicating w ith the upper end of the
cylinder 18 or the lower end of the oylmder

17 1 which moves the piston 16, 1s a pipe 27
that is in communication with the interior
of the trip valve casing 28. Opening into
the trip valve casing 1s a pipe 29 that leads
from the boiler or from the main steam
pipe. Between the entrance opening 30 and
the exit opening 31 in the trip valve casing
1s a port 82. This port is normally closed
by a valve 33 that 1s held to its seat by a
spring 84. Thus, under ordinary oonclluons
steam cannot pass through this trip valve.

In the trip valve casing is a plunger 85
provided with a handle 36. A spring 37
is arranged in such manner as to tend to
push the plunger inward and cause 1ts tip 38
to engage and push open the valve 33. Piv-
oted to the outside of the trip casing 1s a
latch 39, one end of which 1s adapted o en-

oage wﬂh the fhnﬂe 40 at the iner end of

the handle that is ﬂ,tt‘l(}ll(}d to the plunger.
A spring 41 tends to retain this latch in en-
gagement with the flange so as to hold the

‘handle out and the plunger tip away from

the valve 33. A rocker lever 42 1s also piv-
oted to the trip valve casing. One end of
this lever 1s arranged acl].:lomt to one end
of the latch, while “the other end is located
adjacent to the periphery of the fiy-wheel
43 of the engine to be controlled. Loosely
mounted 1n the rim of the fly-wheel 15 a
plunger 44. This plunger is normally re-
tained withdrawn by a spring 45. Should
the engine race and the speed of the fly-
wheel increase above safety, the plunger wﬂl
by centritugal action be thrown out against
the -tension of the spring which no:tma,llv
holds 1t retained. When the plunger 1s thus
thrown out it will engage the trip lever and
rock it 1n such manner as to cause the latch
to release the handle. Then the spring in
the interior throws the plunger mward so
that 1ts tip will open the valve which closes
the steam passage. When this trip valve 1s
opened 1n this manner, steam pressure passes
through it into the ovlmder 18 below the
plston 16 and forces that piston upwardly.
This piston has such an amount of move-
ment that when 1t 1s forced up by the steam
pressure the throttle valve disks are moved
sufficiently far to not only close the ports 2
and 3, but also shut oftf the chamber 11 and
consequently prevent the flow of steam
through the by-pass, thus causing the engine
to Stop After the throttle has been com-
pletely closed and it 1s desited to start the
engine, the handle of the trip valve 1s first
ulled out and engaged by the latch so that
Valve will close the steam passage.

;3 - . 994,396

cuts off the pressure beneath the piston 16,
allowing that to drop and the engine to be
regulated by the air controlier. When the
handle 1s free and the spring thirusts the
plunger inward, 1t seats 1tself and closes the
opening at the end of the port 32 so that
steam cannot escape. With the handle
pulled out and held by the latch so that the
steam valve in the trip device may seat and
close the port, the end 46 of the plunger is
drawn away from its seat so that the steam
in the pipe 97 may escape through the open-
g 47 and thus relieve the pressure beneath
the piston 16.

By this simple apparatus, the speed of the

engine 1s controlled by the air pressure ac-

COr clmo' to the demand for air, and the en-
gine is prevented from running away in case
of accident, without the employment of a
centrifug al g OQVernor.

The invention claimed is:

1. In a compressor engine controlling
apparatus the combination of, a steam
throttle valve provided with a steam pas-
sage, means adapted to be actuated at a
procletermmed alr pressure for causing the
partial closing of said steam passage, and
means adapted to be actuated at a prede-
termined engine speed for causing the com-
plete olosmo of said steam passage through

. the throttle valve.

2. In a compressor engine controlling ap-
paratus the combination of, a steam throttle
valve provided with a main port and a by-
pass, means adapted to be actuated at a
predetermined air pressure for causing the

closing of the main port of the throttle

valve, “and means adapted to be actuated at
) predetelmmed engine speed for causing
the closing of the main port and the by-—
pass of the throttle valve.

3. In a compressor engine controlling ap-
paratus the combination of a steam throttle
valve, means for closing the throttle valve,
an alr valve adapted to “be opened at a pre-
determined pressure for allowing the air to
act upon the throttle closing means, and a
steam valve adapted to be opened at a pre-
determined engine speed for allowing the
steam to act upon the throttle closing means.

4. In a compressor engine oontrollmg ap-
paratus the combination of, a steam throttle
valve, means for closing the throttle valve, -
an alr valve adapted to “be opened at a pre.—
determined air pressure for allowing the air
to act upon the throttle closing means, a
normally closed steam wvalve, normally Te-
tracted means for opening said steam valve,
and means adapted to be actuated by the
fly-wheel for releasing the opening means
and allowing said means to open the steam
valve and pelmlt the steam pressure to act
upon the throttle closing means.

5. In a compressor engine controlling ap-

~This | paratus the combination of 2 steam throttle
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‘be opened at a
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~valve provided with a main-port and a by- |
pass, two pistons connected. with the throttle

valve, an ailr controlling valve adapted to
. a predetermined air pressure
to allow the air to act upon one of said
pistons and effect the closing of the main

port of the throttle valve, and a steam con--

trolling valve adapted to be opened at a

- predetermined engine speed to allow the

steam to act upon the other of said pistons

“and effect the closing of the main port and

the by-pass of the throttle valve. .
6. In a compressor engine controlling ap-

paratus the combination of, a steam valve |
o having two ports and a by-pass, a piston
valve adapted to close said ports and by-

pass, a spindle connected with the throttle
valve piston, two pistons connected with
sald spindle, an air controlling valve

‘adapted to be opened at a predetermined

alr pressure to allow the air to act upon
one of said pistons, a steam valve adapted
to be opened to allow steam to act upon the
other of said pistons, and means adapted
to be actuated by the engine fly-wheel for

‘causing the opening of the said steam valve.

- 7. In a compressor engine controlling ap-

35

- a steam trip valve normally held closed,
and means for opening said trip valve at a.
~ predetermined engine speed to permit steam

B paratus the combination of, a steam throttle |

valve having two ports and a by-pass, a
piston valve adapted to close said ports and
by-pass, a spindle connected with the throt-

tle valve piston, two pistons connected with
~said spindle,

an air controlling valve
adapted to be opened at a predetermined

air pressure and when open to admit the

alr pressure to one of said spindle pistons,

pressure. to act on th.e, O’tlier' of the s;aid

spindle pistons. o
8. In a compressor engine controlling ap-

paratus the combination of, a steam throttle
“valve, a piston connected with said throttle

valve, a steam valve adapted to be opened
at a predetermined engine speed for allow-

8
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ing the steam to act upon the said piston,

a secondary piston connected with the throt-
tle valve, and an air valve adapted to ke

opened at a predetermined alr pressure for
“allowing the air to act upon the secondary

piston.

o0

9. In a compressor engine controlling ap-

paratus the combination of, a steam. throttle

valve, means for closing the throttle valve,

an alr valve adapted to be opened at a pre-
determined air pressure for allowing the air

09

to act upon the throttle closing means, a

normally closed steam valve, means adapted
to open the steam valve and permit the

60

steam to act upon the throttle closing means,

a latch for normally holding the steam

valve opening means retracted, and a lever

adapted to be actuated by the fly-wheel for

disengaging said latch from the means for

opening said steam valve.
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10. The combination with a steam. engine

throttle valve, of means actuated by fluid
pressure of a predetermined amount for clos-

ing said valve, and means actuated by a

'70-:

moving part of the engine when the engine

speed reaches a predetermined degree, for
allowing fluid pressure to act upon said

valve closing means. _ |
. EBENEZER HILIL.
Witnesses: R S

S R 3 SLATER, _-
S. M. STEVENS.

‘Washington, D. C.”

. Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
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