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o all whom it may CONCETTL:

the county of Tompkins and State of New
York, have invented certain new and ussful
Improvementb in Fluid-Compressors; and Ido
hereby declarethe following to be a full, clear,
and exactdescription of bhe invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to improvements in
fluid-compressors such as are employed for

compressing air and other Zases; and while
the motive power for operating the compres-

‘sor may be derived in any suitable way or by

Beit known that I, FRANCIS M. RITES,a citi- |

zen of the United Sta,tes, residing atIthaca, in

any suitable means I more especially 1ntend_

it to be derived from a fluid-pressure motor,

such steam or gas engine, m hanicall
as a steam or gas en ac cally

~combined with and formmn* a part of the ¢com-

20

25

pressor, -
Iu the particalar embodunent of my inven-

tion illustrated in the accompanying draw-

ings the compressor 18 shown as combined

with an engine of the exp]oswe or internal-

combmtlou type, a single engine- eylinder

serving both for dnung ‘ohe compressor and

for compressing theair or other gases therein.

My invention consists in the novel manner

- of regulating the action of the compressor

30

and of controlling the output thereof, in the
novel valve-gear of the compressor, and in

variousother featu res,as herema,fhel seb forth

__11:1 the claims.
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The objects of my invention are to unprove |

and simplify the construction of fluid-com-
pressors, and more especially of compressors
operated by internal- 50111b11§£193“§ng11%e¢, to

improve the regulating devices employed for
controlling the output of such compressors,

and to prevent material ﬂuctlmblom of speed

thereof.

I will now proceed to describe my invention
with referencetotheaccompanying drawings,

in which one embodiment of my invention is

-lllllbtldted and mll_then set. fOILh the novel

features in claims, L
In the drawings, Flgure 1 Shows an elev&-

“tion of the admission-valve-gear side of a

combined compressor and gas-engine. Fig.

2 shows a central vertical section of the same.

The engineshown in thedrawings has asin-

-1 frout portion of thls piston being of smaller
diameter than the rear portion thereof and

working within a guide-eylinder 3. The por-

‘tion 4 of cylinder 1 in rear of the piston cor-

55

responds to thecombustion-chamber ot an or-

dinary gas-engine, and the annular spaced in

front of the larger portion of the piston forms

the compressmn chamber or eylmder of the
engine.

60

The engine is prowded with the usual pup-

pet admission-valve 6, controlling the admis-
sion of the explosive charge to the engine-
cylinder, and, as heremafter described; the
valve-gear by which this admission- valve 18
‘opelated is arranged to vary the point of cut-

off of said valve in accordance with the work

‘required of the engine, such valve-gear be-
ing operated byan automame speed- goveruor -
| The exhaunst-valve gear of the engine is not
shown, but may be of any snitable and ordi-

nary tvpe and the engine may be either a

| “two-eyele” ora “four- eycle”engme (assnch

terms are customarily used in speaking of in-

‘ternal-combustion engines,) as preferred.

The admission-valve 7 to the eompression-

space is here shown as a valve of the rotary -
‘type; but I do not limit myself to the use of -

a valve of this type. The discharge-valve 3
shown is of the puppet type, s eated both by
oravity and by the action of a spring 9; but

I-do not limit myselt to the use of a dls(,har'tre- |
valveof any particular type.
‘port 10 of the engine may be connected to

The discharge-

any suitable receiver of fluid under pressure.
The piston 2 is connected by the customary

80 o

connecting-rod 11 and crank 12 to a’ ecrank-

shaft 13, carrying the usual fly-wheel 14, upon
‘which is mounted a combined centrifugal and

inertia governor 15, which may be d,nd is

90

shown as of the type covered by my Patents

No. 534,579, dated February 19, 1895, and

No. 646,314 dated March 27, 1900 bald IOV -

‘ernor being arranged to opemte a Shlft ing ec-

centric 16, This ecwntl ic may be con neeted
by an eccentric-rod 17 to a rocker-arm -18,

itself connected by a rod 19, forming Sub-'
‘stantially acontinuation of the eccentric-rod,
to a rocker-arm 20, connected to the air- ad

mission valve 7. A link 21 cennects rocker-
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arm 20 with another arm 22, itself connected o

by a link 23 to one arm of a bell-ecrank 24,

gle cylmder 1anda smn‘le trunl{ pls’uon 2, the | the other arm of WhlGh 8 conneeted to a c,ol-
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lar 25, arranged to move up and down upon
the stem 26 of the gas-admission valve 6. Two
springs 27 and 28 surround this stem. Spring

27 works between collar 25 and a head 29 on

the valve-stem and serves as the means for
closing the valve when collar 25 moves down-
ward. Spring 28 works between collar 25 and
a fixed portion of the engine-cylinder and is
used principally to produce a balanced spring
reaction on the valve-gear and centrifugal
governor, |

The lower end of rocker-arm 22 is pivoted

to and supported by the piston-rod 30 of a

pressure-cylinder 31, in the front end of the
piston 82 of which there may be a spring 33.

The portion of this cylinder 31 in rear of the

piston is connected by a pipe 34 with the
discharge-port 10 of the engine.

In the pipe 34 there is interposed a reser-
voir 36,adapted tocontain oil orother suitable
liguid. The connection of pipe 34 with cyl-
inder 31 may be by a very fine port 37.

The eccentric-rod 17 is, in fact, one arm of
a bell-crank, the other arm, 388, of which is
connected by a link 39 to an arm 40, operat-
ing electrical igniting devices. (Notshown.)
The effect of variation in the throw of the
eccentric 16 i1s to vary the lead of these ig-
niting devices, and thereby to vary the point
of ignition in accordance with variation in
the point of cut-off, as set forth in my appli-
cations for Letters Patent for improvements
in valve-gear and igniting mechanism for ex-
plosive and internal-combustion engines filed
January 14, 1902, Serial No. 89,645, and filed
March 1, 1902, Serial No. 86,201. _

The operation of the compressor is as fol-
lows: Admission of the explosive charge to

the combustion-space 4 of cylinder 1, the

compression of such charge, the ignition
thereof, and after ignition the expansion of
the gases and their exhaust are counducted
substantially in the same mannerasinan or-
dinary gas-engine and require no special de-
scription here. At the beginning of each
backward stroke of the piston 2 the admnis-
sion-valve 7 of the compression-space 5 is
opened, and air or other gas to be compressed
Is drawn into said space. Valve 7 may be
closed at the end of such admission-stroke or
atanearlier period, as determined by the gov-
ernor, all as hereinafter described. If valve 7
1s closed before the end of the admission-
strokeisreached,theairwithin thespacedisex-
panded slightly below atmospheric pressure;
but no power 18 lost in so doing, since on the
next forward stroke the air in such space re-
tarns to atmospheric pressure as the piston
advances and is then compressed to a higher
pressure. When the air has been compressed
to the pressure to which valve 8 has been

set, the latter opens and permits the com-

pressed air to be discharged through port 10
to any suitable receiver which may be con-
nected to said port. |

Regulation of the operation of the com-

o
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ating at full power, the admission-valve 7 is
not closed until about the end of the suction-
stroke of the piston, and the gas-admission
valve 6 cuts off at the point best adapted to
give maximum power. Spring 33 is under
such initial pressure that the piston 32 does

not move within eylinder 81 until a receiver-

pressure has been reached approximating
that which it is desired to maintain. As
the receiver-pressure rises above that corre-
sponding to the initial pressure of the spring
piston 32 moves slightly to the left, thereby
advancing the pivotal point of rocker-arm
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22; but since receiver-pressure is transmit-

ted tocylinder 31 through the liquid in cham-
ber 36, which communicates with cvlinder 31
through the very small port 37, such motion
of piston 32 is sufficiently slow to prevent
overthrow of the parts.
there is no perceptible motion of the piston
due to reaction of the valve-gear.

T'he conmections from the eecentrie to
bell-crank 24 are such that pressure upon
the spring 27 is relieved ator about the be-

ginning of the forward stroke of the piston

2, thus permitting valve 6 to open by suction.
Closure of this valve and cut off of the ex-
plosive charge take place when the bell-crank
again presses against spring 27, and this is
determined by the position of the eccentrie
16, being relatively late in the stroke when
the throw of said eccentric is large and be-
ing early in the stroke when the throw of said
eccentric is small.

Now the effect of a slight forward move-

ment of piston 32 is to change slightly the
angularity of bell-crank 24, so as to make the

point-of cut-off by valve 6 relatively later

than it was before. The effect of later cut-
off is to cause the speed of the engine to in-

crease temporarily, whereupon the centrif-

ugal governor will respond to this slight in-
crease 1n speed by moving the eccentric 16
to a position for shorter cut-off, thereby caus-
ing valve 6 to cut off at the same point as
before or at an earlier point, and at the same
tiine causing the valve 7 to cut off earlier.
Adjustment will fake place in this manner
until the output of the compressor is just
that required to maintain the desired pres-
sare. Conversely, if the pressure in the re-
celver falls below that which the compressor
is to maintain the spring 33 will move piston
02 backward slightly, thus causing cut-off by
valve 6 to occur earlier than before. The
speed of the engine will then fall slightly,
and the governor by readjusting the position
of the eccentric so as to maintain normal
speed will make the cat-off of both valve 6
and valve 7 later, It will beseen, therefore,
that the regulation of the amount of air ad-
mitted to the compression-space is effected
by so varying an adjustable connection be-
tween the admission-valves of the compres-
sion and working sides of the engine as to
cause the governor to adjust the point of

pressor takes place as follows: When oper- | cut-off by both admission-valves as may be

For the same reason
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required to maintain substantmlly eonsta,nt v

speed and the desired pressure.

Since the speed of the engine remains
nearly constant whether the ‘amount of air
compressed and discharged is small or large,
the compressor will respond very quickly to

sudden variations in the demand upon it,
for in making new adjustments of the parts |
the engine does not have to overcome the 1n- |

ertia of the heavy fly-wheel, as would bethe
case were the output of the eompresaor.varled
by var'ymn‘ the speed.

It is obvious that my inventionis su%cepm-
ble to various modifications, that varions
forms of governor may be used and various

valve - gear, and that various motors. other

- than gas or oil motors may be used as a source

- of power.
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. said compressor, means coatr ollmﬂ the power
- of the motor, a governor ﬂontrollmﬂ' both said |
- valve and sald motor-eontrollmﬂ' means, and .
means, other than said governor, for Va,rymg'
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I therefore do not limit myself to
the form of compressor shown in the draw-
ings and above deseribed.

What I claim is—

1. In a compressor, the comhmatlon with a
compression-chamber,means forcompressing
fluid therein, and a motor therefor, of a valve
controlling the output of said compressor,
means control]mﬂr the power of the motor, a
governor ¢ontr ollmﬂ' both said valve and smd
motor controlling means, and means, other

than said governor, for varying the adJust--

ment of the motor- conbrollmu* mweans with re-
spect to the governor with variation in load

on the compressor.

2. In a eompressor, the comblna,mon with a

compression-chamber,means for compressing

fluid therein, and a fluid - pressure  motor
therefor, of a valve controlling the-output of

the ad;uatment of the motor - controlling
means with respectto thegovernor with vari-
ation in load on the compressor.

3. In.a compressor, the combination with a

5 compression-chamber,meansforcompressing

fluid  therein, and a fluid - pressure motor
therefor, of a valve controlling said motor,

means for operating the same, a valve con-
trolling the output of said.-compressor, a gov-
ernor coutrollmﬂ' both said valves, and means
other than said governor, for varying the ad-

justment of said valve- opemtmg means with
respect to the governor with varutlon in load
on the compressor.. |

4, Ina ﬁompre%or the combmatwn with a
compression-chamber,meansforcompressing
fluid therein, and driving means therefor, of
a regulating- valve controlling the output of

sald compressor, a valve controllmﬂ the ac-

tion of the motor, valve-gear for operating
said valves and a governor controlling both

valves therethrough, said valve - gear com-.

prising an operating member for bdld motor-
valve and means for varying the adjustment
of said operating device with respect to the
governor, with variation in load on the com-
pressor.

5.-In a compressor, the combination with a:
-oompreqqmn -chamber, meansforcompressing
fluid therein, and drwmﬂ' means therefor, of

a regulatmw-valve eontrolllng the ontput ot

‘said compressor, a valve controlling the ae-
tion -of the motor, valve-gear for operating
gaid valves eomprising adjustable means for
varying the relative action of said Valves, and

a governor. -
6. In acompressor, the eombmat ion with a

‘compression- -chamber, means forcompressing:
fluid therein, and. drlvmﬂ' means therefor, of
a valve contml]mg the output of the com-
pressor, a valve controlling the action of the
driving means, valve-gear for operating said
: leves and a governor controlling the same
-and arranﬂ'ed {0 vary the period during which
each valve is open, said valve-gear compris-
| ing adjustable means for varying the rela-
tiveduration of the periods during which said
| valves are open.

7. In acompressor, the combination with a.
| compression-chamber, means forcompressing
fluid therein, and dl“lVIDD‘ means therefor, of
a valve controlling the output of the com--
pressor, a valve controlling the action of the
driving means, valve-gear for operating said.
‘valves, and a governor controlling the same
and arranged to vary the period during which
each valve is open, said valve-gear compris-
ingadjustable means for varying the relative
‘duaration of the periods during which said
valves are open, and automatic means for.

making such adjustment.

8. In & compressor, the combination w1th &
compression-chamber, means for compressing

fluid therein, and drlvmfr means therefor, of
a valve controlhnﬂ' the output of the com-

pressor, a valve control]mn' the action of the

driving means, valve-gear for operating said
valves, and a governor controlling the same
and arranged to vary the period during which
each valve is open, said valve-gear compris-
‘ing adjustable meansfor varying the relative
_dmamon of the periods durmo* which said
valves are open,and automatic ﬂuld -pressure-
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operated means for making such adjustment. .

9. In a compressor, the combmatmn with a.
compression-chamber,means for compressing
fluid therein, and a motor for operating the-.

same, of a valve for said compression-cham-
ber, a valve for said motor, a variable cut-off

governor and valve-gear opemted thereby for
operating both sald valves, comprising ad-
justable means connecting sald valves, and.

auntomatic means for va,ryi_ng the connection
.between the valves to make the cut-off of the
‘motor-valve earlier or later with respect to
‘that of the compression-chamber valve, ac-.

715
120 -

125

cording as the load on the compressor de-

| ¢reases or increases, respectwely |
10. In a compressor, the combination with
a compression-chamber, means for compress-.

ing fluid therein, and a motor for operating
the same, of a valve for said ¢ compression-

130 -

chamber, a valve for said motor, a variable

lcu -off governor and valve- gear operated
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thereby for operating both said valves, com-
prising adjustable means connecting said
valves,and antomatic flunid-pressure-actuated
means for varying the connection between
the valves to make the cut-of
valve earlier or later with respect to that of
the compression-chamber valve, according as
the load on the compressor decreases or in-
creases, respectively.

11. In a compressor, the combination with
a compression-chamber, means for compress-
ing fluid therein, and a wmotor for operating
the same, of a valve for said compression-
chamber, a valve for said motor, a variable
cut-off governor and valve-gear operated
thereby for operating both said valves, com-
prising an adjustable connection between the
valves, and automatic means for varying such
connection to temporarily increase or de-
crease the speed of the motor, according as
the outputof the compressoris to be decr e&sed
Or 1ncreased, respectively.

12. In a compressor, the combination with
a compression- ehamber means for compress-
ing fluid therein, and a motor for driving the
same, of admission- valves for the compres-
s10n- ehd,mber and motor, a variable cut-off
governorand valve gear operated thereby for
vauab] y operating both said valves, said
valve-gear comprising a rocker-arm for op-
embing each valve and an adjustable connec-
tion between said arms adapted to permit
one to be advanced or moved backwardin an-
gular position with respect to the other.

13. In a compressor, the combination with
a compression-chamber, means for compress-
ing fluid therein, and a 11101301 for driving the
same, of admission-valves for the compres-
sion-chamber and motor, a variable cut-off
governor and valve-gear operated thereby for
variably operating both said valves, said
valve-gear comprising a rocker-arm for oper-
ating each valve and a pressure-cylinder hav-
ing a piston to which one of said armsis piv-
oted, and means foradjusting the position of
sald piston within said cylinder.

14, In a ecompressor, the combination with
a compression-chamber, means for compress-
ing fluid therein, and a motor for driving the
same, of admission-valves for the compres-
sion-chamber and motor, & variable cut-off
governor and valve-gear operated thereby
for variably operating both said valves, said
valve-gear comprising a rocker-arm for oper-
ating each valve, a pressure-cylinder having
a piston to whieh one of said arms is pivoted,
sald cylinder being connected to the dis-
charge of said compression-chamber, a lignid-
containing chamber interposed between the
sald discharge and the c¢ylinder, and means
for opposing fluid-pressure on said piston.

15. In a compressor, the combination with
a compression-chamber, means for compress-

" of the motor-

747,773

ing fluid therein, and a motor therefor, of an
admission-valve for said compression- _cham-
ber, & governor and variable cut-off valve-
gear operated thereby for operating said

valve, arranged to open said valve for a
ﬂ'remev or less portion of the admmission-stroke
ELGLOI‘dlIlﬂ" to the adJllstment of the governor,
and means for varying the speed “at which

sald governor is driven.

16. In a compressor, the combination with
a compression-chamber, means for compress-
ing fluid therein, and a motor therefor, of an
admm&,lon valve for said compression- (,lmm-
ber, means controlling the power of the mo-
tor, a governor and V&Iifﬂ)le cut-off valve-

U‘eﬂl‘ Opemted thereby for operating said’

mlve and said motor-controlling means, ar-
ranged to open said valve for a greater or
less portion of the admission- stml{e and to
operate sald motor-controlling means to reg-
ulate the power of the motor, according to bhe
adjustment of the governor, and means for
varying the udjust_;ment of sald motor-con-
trolling means with respect to the governor.

17. In a compressor, the combination with
a cylinder, and a piston therein, one end of
the cylinder constituting a motor- @ylinder-
the other eud constituting a compression-
chamber, of admission- leveb for said motor-
cylinder fmd compression-chamber, variable
cut-off valve-gear for operating said valves,
comprising meauns for varying the relativedu-
ration of the admission period of one valve
with respect to that of the other valve, and
a governor for operating said valve-gear.

18. in a compressor, the combination with
a compression-chamber, means for compress-
ing flaid therein, a motor, a crank-shaft, and

ﬁy wheel governor thereon, of admissi{m-
valves for said compression - chamber and
motor, and valve-gear for operating the same
controlled by said governor and comprising
means for varying the power of the motor
with wvariation in load on the compressor,
withont material permanent variation in the
speed of the compressor.

19. In a compressor, the combination with
a compression-chamber, means for compress-
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ing fluid therein, a motor, a crank-shafc, and

2 shifting eccentric thereon, of admission-
valves for said compression - chamber and
motor, and valve-gear for operating the same
controllied by said eccentric and comprising
means for varying the power of the motor
with variation in load on the compressor,
without material permanent variation in the
speed of the compressor.
In testimony whereof T affix my signature
in the presence of two witnesses.
FRANCIS M. RITES.
Witnesses: |
HARRY M. MARBLE,
C. I, CARRINGTON.
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