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To all whom it mc&y CONCErTL:
Be it known that I, FrRANCIS M. RITES, a

~citizen of the United States residing at P1tts-
burg, in the county of Alleﬁ'hen} and State
of Pennsvlvama, haveinvented or dlSGOV&l"—‘dL

a -certain new and useful Improvement in
Means for Elastic- Fiuid - ‘Compression, of

-~ which improvement the following is a speci-

fication. .
‘The object of my invention is to provide

‘means for the compression of air or other
elastic fluid, by mechanism of comparatively

simple and Inexpensive construction, with a
high degree of operative economy, and at a
mdterlally higher speed than has heretofore

been found ettameble

To this end my invention, eueta,lly stated,

~-consists in the eombmetmn of a metm-eyhn
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in the stroke forthe same reason.

‘to

der, a compressor-cylinder, valve mechan-
is,m_s independently effecting - distribution
functions of said cylinders, and connections

varied by a common controlling element.
The improvement claimed is herema,fter

| -fully set forth.

It is well receﬂ'mzed in pmetlee that 1n ell
fluid - compressors whose motor-cylinder is
controlled by an automatic cut-off mechan-
ism, a proper relative variation of the distri-
blltl()ll functionsof the motor and compressor

-eylinders must be effected in order to attain
- an advantageous and economical result.

AS
the pressure in the .reservoir or receiver

changes, so as to vary the amount of work re--
quired from the motor-cylinder, and conse-

quently to vary its point -of cut-off, the pe-
riod of opening communication from the com-
pressor-cylinder must also vary and in the
same direction. In other words, as the point

of cat-off or closure-of fluid supply from the

generator to the motor-cylinder becomes ear-
lier in the stroke, by reason of decreased load,
the point of eduction or discharge.of com-
pressed flunid from the compressor to the res-
ervoir must become correspondingly earlier
Inasmuch

~ as the distribution-valve functions corre-

50

sponding with the closure of Supply and dis-

charge are what may be called “inverse valve
functlen.s,” it has not heretofore been consid-

ered plactlcable to pomtwely control them .

sald mechanisms whereby said distribu-
tion functionsare coincidently and positively:

end it has been the praclice to control the
valves of the motor and compressor cylinders
independently, and, while making those of
the former dependent for control on the gov-
ernor, to make those of the latter wholly de-

pendent on the terminal-pressure in the com-

pressor-cylinder—that is to say, while the dis-
tribution functions of the valves of the motor-

eylinder are varied with the change of load

53

bo

through connection with the governor, the

dlstubutmn functions of the valves of the

compressor-cylinder are varied by the direct -

action of the pressure in said eylinder.
The valves of eempressor-eyhnders are or-

dinarily of the class of check orseating valves,

opening for supply to the eylmder bV the ex-
ternal pressure as soon as a partial vaceum
is created in the eylinder by the movement of
the piston therein and opening for eduction
or discharge from the eylinder to the reser-
voir or receiver-as soon as a slight excess of

pressure is attained by compression In the

cylinder. In another classof compressorsthe

-valves are not raised from and returned to

their seats, but are moved over plane or seg-

{ mental seats in the manner of slide-vaives,

and are, as in the former case, moved to open
and close the ports which they control by the
direct action of the varying pressures in the
cylinder and reservoir. It has farther been

proposed to provide a compressor- eylmder
‘with valves of the Corliss type, fitted with a

tripping mechanism by which they are caused

to open to the reservoir when the pressure in

the cvhnder 1eaeheq thatin the reservoir, such

“a construction being set forth in the petent
“of E. Reynolds, No. 378,336, dated February

21, 1888 It will be seen that in this case,
alse, the valve ‘operation of the compressor-
eylinder is directly dependent upon the ac-
tion of the variation of pressure as between
the compressor-cylinder and the receiver. -

“ The essential and characteristic feature of
my invention, as contradistinguished from
those of the priorart, asabove indicated, and
so far as my knewledﬂ'e and information ex-
tend, is the controt of the distribution fune-
tion of the compressor-cylinder directly and
wholly by the same action which controls the

distribution of motive fluid to the motor-cyl-

inder. Thepressure inthe compressor-cylin-

der has no influence upon the valve funetions
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~thereof, except in so far as variation of press-
ure therein affects the load on the motor-eyl-

. inder, and thus varies the distribution fune-
- tions of the motor-¢ylinder through the gov-

- whlch coincidently varies the distribution

erning mechanism whieh controls them: and

g :functmns of the compressor inversely or in
- opposite dlrectmn to. thoc:e of the motor eyl-

10
- a vertical central 5ect1m:1 thronfrh an appara-’

\2 D=

  :5'

inder. o
In the aecompau} mfrdr‘mmﬂs qure 1is

tustorthecompression of'elastic“ﬂuid adapted -
to the practice of the method and 111115t1*a,tmg

one form of the means which constitute my

invention; Fig. 2, a side view, partly in- ele-

vation and pa;rt'ly in" section, through ‘the:|
- valve-chests; Figs. 3 and 4, 1onfrltudma,l see-,
- lions through the valve and valve-chestﬁ of |
. the motor .cjlmder and the compressor-cylin-!
der, respectively; Figs. 5 and 6, Tad1cator-cards

illlustmtmw trraphlcally the variation of dis-.

7, a side view, partly in elevatlion m::d

tmn

actuating mecll.:mlsm Flg. 9,4 view oh a:

similar scale of the 'governor a,nd 18 CD[]I]GG-Z’
“tions; T'igs. 10 and 11 sections onh a furth#-r

'-enlalfred scale ‘at the lines-c x:and y a-

i

40

leasing ‘mechanism of the mlet-v..ftlves of the|

“trivution of elastic fluid in the motor-eylinder .
and the COMmPressor - cylinder, respectively;
-Tig.
pm*tly in longitudinal central section, of ‘an- :*‘I
“other appamtns for the compression of elas-;
~tic fluid adapted to the practice'of 'my m“ven--q
| Tig. §, a partial ‘'side view in elevation | trlbutmu valves 13 'and 13° are actuated bya
~and on an enlawed secale, showlnrr the valve-—-

30!

spectively, of Iig. 9; Iig. 12, a view in per
spective of the bepara,ted movmg partsof the!
mechanism shown in Fig. 113 Figs. 13 and 14,
views in elevation of the actuating and "m- J

i

Iotor- cylmder and the discharge-valves ‘of
the compressor-cylinder, 1'espeetlve]y' and

Iig. 15, a detail view, on-‘an enlarged ‘secale,

of the releasin g-gear of one of the inlet-valves

45
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of the compressor-eylinder.

The drﬂwmw&. illastrate two'different: meeh- -

542,425

rod 9° thereof.

‘The ends of the piston-rod 9
and link 9¢, exterior to the cylinders 1 and 2,
are coupled to the two upper angles of a tri-
‘angular econnecting-rod 12°, the arms of which .
are set an angle, anr]. which is coupled at its
lower angle to :the-pein_ of a c¢rank 10 on the

/O

shaft4. Theemnployment of a triangularcon-

‘necting-rod, by means of which connections
[ from two pistons not having coincident move-
‘ments in each direction can be madeto asin-

75

gle crank, was known in the art prior to my

'mventlon and is not claimed as any part
thereof, the construction being here shown
merely fm eonvemenee and qmlpllcltj of 11]11%-- |
- {ration. . = |

S0

The dlStI‘le[l{}n funelmns uf the nmtor -CY 1-- :

inder 1 are ‘effected by a distribution-valve
13—in this instanceof the piston type—which
is fixed upon a stem 15 and fitted to recipro-
cate in a chest on one side of the cylinder 1.

‘The distribntion functions of the compressor:
eylinder 2> are effected by a distribution-valve
| 13°—in this instance of the slide type—which
is fixed upon a stem 15° and fitted to recip-
roeate in a chestonthe side of the ¢ylinder2®,
‘with its valve:stem 15¢in or ad jacent to the

vertical plane ‘of thevalve-stem 15.

valve-gear having the general characteristies

'85;.

90

Thedis-
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‘of 'the Allen type, and ‘controlled by a ﬂrov-' N

ernor 17, driven by a belt 17* from the cmnl{- |

shaft4. Motionisimpartedtothe valvesfrom
| 'satd shaft by a'single eccentric 3% fixed upon

1 Jole

| the:shaftand havmfr. its strap 33 coupled to

T eorrespondence with the angular connec-
“tions of the pistons 6 and 6 to the crank-pin.
T'wo curved ‘and slotted links 39 39" are se-
cured to ‘the 'eccentric-strap 33 and project

therefrom at an angle one to the other to-

ward the vertical axiallinesof the motor and
compressorcylinders. Dies or blocks 40 40®

:1 are fitted 'to slide in the slots of the links 39

39" aud are ‘coupled by links 41 41* to ‘pins

anisms, dlﬂfennfr materially ‘one from the] [ on rockers 42 42, ;]omnaled on the frame 5,

other both in- weneml structure and'in detail,
butem Dodymw under the same operative prm-
ciple the essential and characteristic feature
of my invention, both in ‘their -construction:
andin their capability of carryingout in prac-

tice the method of elastic-fluid:compression

which 1t comprehends.

Referring first to Figs. 1to 0, meluswe I

have exemphﬁed my invention in ‘a com-
pressor for air or other elasticfluid, havinga
motor-cylinder 1 and a -emnprésgor-eylinder |
~2° which are fitted with pistons 6 6%, 'respect-

ively, and are secured upon'the topofa frame
or housings 5, in ‘the lower part of which are
formed suitable bearings for the journals of
a crank-shaft 4. The platous 6 ‘and 6° are
fixed upon piston-rods 9 9°, thatof the'piston
6° being tubular, while that of tha piston 6 is
sohid arld isfixed toa c¢ross-head 99, workingon
guides 9¢on the frame. A link or eonuect-
ing-rod 9¢ is coupled to the piston 6* and ex-

tends outwardly through the tubular piston-

}

and said m(,kers are in turn coupled to tlle
stems 15 15°of ‘the distribution-valves 13 13-
The links 41 41*'are coupled by links 43 43*

to-a rocker 44, having an-arm 45, coupled by
alink 46 ‘to a sliding collar 'on the governor.

17, which 18 raised and-lowered, respectively,

1 'by the'inward and outward:movements of the
balls'of the:governor in effecting regulation.

Under the aboveorany similarly-operating

cylinders are positively and coincidently va-
ried through the connected -action upon their
valve meahamsms of a common controlling
influence, to wit: variation of load re bUltdI]B
upon variation of pressure in the reservoir
into which fluid is compressed, which influ-
ence i1s connectedly applied through a single
and common controlling element,-to wit: -the
governor. In the instance shown, by reason
of the opposite location of the links 39 39,
the action of the governor in effecting a va-

the valve-stemrs 'it‘hrduf'frh!anﬂuldr connections

IIO

115
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construction it will be'seen that the distribu-
tion funections of the motor and compressor

125
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riation of . cut-off or. admission in the motor- I naled freely on the stems of the induction-

eyhnder simultaneously effects a correspond-:-

Ing variation of eduction or discharge in the
compressor-cylinder—thatis tosay, an earlier

cut-off 1n the motor-eylinder, resnltant upon

~decrease of load is accompanied by a cor-

10

20

responding earlier discharge f10m the com-
pressor-cylinder and vice versa.

Considering the machine as GOHSIStlnD‘ o8-
sentially, of two cylinders, the indicator- eards_
from which, as exemplified in Figs. 5 and -6,
- show relative valve funections, ‘..theJ similarf
valve functions vary in opposite directions,

and as the admission in one grows longer the
discharge in the other grows shorter.
seeming paradox will become clear by a rec-

~ognition of the fact that the point of cut-off

is measured from one end of the cylinder,
while the point of opening or discharge into

the reservoir of compressed Aunid is measured

- from the opposite end of the same cylinder,

25

.3 )

or, in other words, the piston of the motor—--
| ejhnder is moved in one direction from the.

cylinder-head to produce its card, while the
piston of the: eompreseor-eylinder 1s moved

toward the head to produce its card, which is
- generally similar in appearance to that of the
| motor eylmder | ~

to 15, inclusive, illustrate an appa-

Figs, 7
ratus in Wthh the same coincident variation

of dlstubu_tlon functions is effected by a com-
‘mon controlling influence,a wholly different
-system of valve mechanism being in this in-
- stance employed and corrective meansadded.

35

to- compensate for variations of pressure in

the motor- eylmder mdependently of. varia-

- tions of load.

40

- Referring to the (1rawmgs, Figs. 7_te le,- 111-_
clusive, the motor-eylinder 1. and compressor-
cyhnder 2° are fitted, respectively, with pis-

- tons 6 and 6° fixed upon a common piston-

45

 cenfrie 34 and controlled by a governor 17,
so that, as in the instance first desembed the
| dlstrlbutlon functions of the motor and com-_'

pressor cylinders .are coincidently and in- |

- verselyvaried by the positive action of acom-
“mon controlling influence..
eccentric 34 is coupled to a rocker 47, which

0

55

L

valves 13¢
139 the latter controlling the discharge of fluid
.- frem the compressor-eylmdel_ 2° to a pipe 13,

The ,va,lves .

rod 9, which is coupled by a connecting-rod
12 to. the pin of a cerank 10 on: the shaft 4.

The distribution-valve mechanism of the mo-

tor and compressor eylinders is of the well-

known Corliss type and is actuated by an ec-

is coupled, by a rod orlink 48, to wust-plates
49 49*, journaled on the mofor -cylinder 1 and
eempi*esser-eyli_mler 2° respectively. The mo-
tor-cylinder 1 is provided at each of its ends
with an induction valve 13 and an eduction-
valve 53, and the compressgr-cylinder 2P is

Slmllarly p1eV1ded with induetion -or Supply
and eduction or discharge valves

leading toa reservoir or receiver.
of both eylinders are of the ordinary Corliss
type. "T'he wrist-plate 49 of the motor-cyl-

This"

Therod 31 of ‘the

|
|

to bear against a projection 86 or §86°
hub of the adjacent arm 65 or 65*, as the case
| may be, the circumferential position of the
projections 86 and 86* being in this case de-
| The levers 83 83
“are held in enﬂ‘a,ﬂ'ement with the blocks on

valves 13, and, by links 51, toarms 54, fixed to
the stems of the eduction - valves 53 The
wrist-plate 49* of the compressor-cylinder is
coupled, by links 50%, to .arms 522, journaled
freely on the stems. of the discharge-valves

134, and, by links 51% to arms 53, fixed to the

stems of the supply-valves 13¢.

ernor-balls due to variation of load, is coupled,

A collar 57 on
‘the governor 17, to which vertical movements
are imparted by the movements of the gov-

75

through intermnediate eonneetlens presently

to be descrlbed to links 63 and 64, which are,
in‘turn, eoupled to arms 69, ;]ournaled freely
upon the stems of the induetion valves 13 of
themotor-cylinder,andis alsocoupled through

Intermediate connections to links 63* and 64“
which are in turn coupled to arms 652 30111'-

naled freely upon the stems of the dlseherwe-
valves 139 of-the compressor-cylinder. Arnis

So

82 on the stems of the induction-valves of the

motor-cylinder are connected by links 55 with
the pistons of suitable vacuum dash-posts 56

or other analogous closing mechanism, and

arms 322 on the stems of the d1seha1 Ue-valves

of the compressor-cylinder are- cenneeted by

links 55 with the pistons of suitable vacuum
dash-pots 56% orother analogous closing mech-

i anism. The induction-valves of the motor-

90

95 .

cylinder and the disecharge-valves of the com-
pressor-cyiinder are engaged with and dis-

engaged from the arms: 52 and 522, respect-
wely through the intermediation of relea51n0'

or tripping gear of the following censtruetlon

A forked lever 83 is journaled' to each of the

ICO.

arms 52, which are: loose on the stems of the

mduetlon-valves 13 of the motor- cylmder and

asubstantially-similar forked lever 83*isjour-

‘naled to each of the arms 52, which are loose

on the stems of the discharge- valves 134 0of the
compressor-cylinder.
levers 83 83° is provided with a recess for en-
gagement with a block on the end of the ad-

-_ Oﬂe of the arms of the

105
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jacent arm 82 or 82°% as the case may be,and -
the otherarm of seld levers 83 83 is adapted. |

termined by the governor.

the arms 82 8“" by springs 34 34%, respectively.

The levers 83* of the compressor-eylinder gear

do not bear directly upon the projection of
the adjacent arms 65%, but are provided with
pivoted latches 85% held in position by sprinygs

85° which latches turn on their pivots and

-pass freely by the projections 86* on their up-

ward stroke, but engage with said projections
on their downward stloke By such engage-
menttheoppositearmof the lever 83*isthrown

out of engagement with the arm 82¢, and. the
discharge-valve to which said arm 82”‘ IS con-.

nected is quickly opened by the connection
55, The arm 82* and lever S3* are re-en gaged,
and the closure of the discharge- Valve is ef—

inder is eoupled by links’ 50 to arms 52, JOUP- l fected by the movementef the wust-plate and

on the

I15

[20
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arm o
stroke of the piston. Theengagementand dis-
engagement of the arms 32 and forked levers
83 of the induction-valves of the motor-cylin-

der are effected similarly, but in reverse di- |

rection—that is to say, the lever 33 engages

- with the projection 86 of the adjacent lever

IQ

20

30

335

4Q

50

53

Go

65 on the npward stroke, and thereby disen-
gages the arm 82, causing the induction-valve,
to whichsaid arm 82 is connected, tobe quickly
closed instead of being opened, as in the case
of thevalves of the compressor-cylinder. The

re-engagement of the arm 82 and lever 83 1s.

effected to effect opening of the induetion-
valve by the movement of the wrist-plate and
arm 52 in opposite direction at the end.of the

return piston-stroke.
It will be seen that as the ad;]u:atment of

position of the projections 36 and 36", npon
which the period of release of the valveg de-
pends, is effected by the governor, the period

of admission to the mOtOI‘-C’iIII}dEI and dis-
~ charge from the compressor-cylinder is coin-
-cldemlv and positively varied, and as the

arms 62 and GG, presently to be described,

through which the connections aremade from

the governor to the valve-stem arms, move in

-opn051te direction the variations. of distri-
bution functions will eon%equently be effected

inversely or in opposite directions.

The links 63 and 63%, through which varia-
tion of the distribution functmﬂs is effected,

are connected with the governor through t-h-e

intermediation of rocker-arms 62 and 66,
which extend in substantially opposite direc-

tions from a-common axial line, and the arm
62 is adjustable circumferentially relatively
to the arm66.

The arm 62 1s formed or fixed
uponone end of an open-ended tubular rocker-
shaft 61, journaled in a bearing 76 on the

stand which supports the governor 17, The |
arm 66 is formed or fixed -on a tubular shaft |

60, which fits within the tubular shaft 61, and
1S prov1ded with a straight lonfrltudmal slot
71, located below and extendmn' ACross a
hellcal slot 72 in the shaft 61.

on the shaft 60, at an angle to the arm 60, is

coupled by a link &8 to the collar 57 of the
governor 17. A eylinder 63 is formed on one

-end of the bearing 76, and a piston 67 is fitted

in said cylinder and prowded with a piston-

rod 69, which extends into the bore of the
inner tubular shaft 60. A helical spring 73

bears against the inner side of the piston 67
and agamst a plate 74, which fits against the
adjacent end of the outer tubular shaft 60.
A pin 70, fixed to the piston-rod 69, projects

through the straight slot 71 of the shaft 60 |

into the helical slot 72 of+the shaft 61, and &

pin or bolt 75, fixed to the beariug 76, projects

into a mrcumferentml groove 1in the shaft 61

and serves to prevent lonmtudmal movement |

of said shaft and of the shaft 60 in the bear-
ing 76. A pipe77 leads from the valve-chest

. of the motor- cylinder 1 to the outer side of
the piston 67.

An arm 59 |

"be effected in the motor-cylinder.

through a pipe-31.
79 is connected with the collar 57 of the gov-

542,425

2% in opposite direction at the end of the | deseribed is provided for the purpose of main-

taining the proper relation of wvariafion of
the distribution functions of the motor and
compressor eylinders under variations of mo-
tive-fluid pressure independent of variations
of load. In its operation increase of motive-
fluid pressure, acting through the pipe 77 on
the piston 67, moves said piston toward the
arm 62, and the pin 70, acting on the shaft 61
through the helical slot 72 therein, moves
said shaft and the connected arm 62 circum-
ferentially, so as toadjust or advance the arm
62 relatively tothe arm 66 and thereby cause
a proportionately earliercut-off inconformify

7C

75

8¢

with the increase of motive-fluid pressure to

Upon de-
crease of motive-fluid pressure,the spring 73

| moves the piston-67 in the opposite direction,
and the pin 70, acting on the shaft 61 throufrh
the helical .slot 72, correspondingly adj’usts

the arm 62 in position to cause a later cut-off

1o be effected.

For the purpose of reducing the speed of

the pistons of the motor and .compressor eyl-

inders as the pressire of fluid compressed in

the receiver .or reservoir approximates the
“maximum within any desired degree, a piston:

79 is fitted in a cylinder 80, which communi-

cates with the discharge-valve chest of :the

compressor -¢ylinder or with the reservoir
The rod 78 of the piston

ernor, and upon ithe application of the de-

termined degree of reservoir-pressure to the
piston such - pressure acts to raise the collar

and by such movement to assistthe action.of
centrifugal force upon the governor-balls and
decrease the speed of the pistons. The de-

gree of pressure at which this.device will be-
come operative may be regulated by means

of asuitably-loaded check-valve in the pipe81.
It will be .obvious that other distribution

“valve and controlling mechanisms, differing

structurally from those deseribed and shown,

may be combined with a motor-cylinder and

a compressor-cylinder, so as to effect the
same results under the same method of op-
eration, and I do not, therefore, desire to
limit myself to the speclﬁc combmatwn% of
devices under which my invention has been
herein exemplified.

I claimasmyinvention and desire:fo secure

by Letters Patent—

1. In a fluid compressing apparatus the
combination of a compressor, & motor foract-

| uating-the compressor, and a governing de-

vice controlling both the motor and the dis-
charge of fluid from the compressor, substan-
tlally as sot foxth. |

2. In a fluid compressing appalatus, the

combination of a compressor, a motor for act-

uating the compressor, and a governing de-
vice controllmw mmultanpously both the mo-
tor and the dischar oe of fluid from the com-
pressor, substantially as set forth.

3. In a fluid compressing apparatus, the

The fluid-pressure mechanism last above combination of a compressor, a tluid motor

gcC
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for actuating the eompressor and a

5
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wuvernw
ing device controlling both the supply of fluid
to. the motor and the discharge of fluid from
the compressor, substantmlly as set forth,

4, In a fluid compressing apparatus, the
combination of a compressor, a motor for act-
uating the compressor, and a governor actu-

- ated b} the motor and eontrolllng the dis-

charge of fluid from the compressor, substan-
tlally as set forth. I

9. In a fluid compressmo* appamtus, the
combination of a compressor, a motor for act-
uating the compressor, a governor having con-
neetions for controlling the motor and the
discharge from the compressor, and means
for ad;;ustlnw the connections, substannally
as set forth.

6. In a fluid compressmﬂ' apparatus the_

~combination of a compressor, a fluid motor

for actunating the compressor, a governing de-

vice eontmllmﬂ' the supply of ﬂuld to the mo-

‘tor and the dlseharﬂ'e from the compressor,
and means for adJHStlnﬂ‘ the governing de-

vice in accordance with variations in the

pressure of the motor fluid, substantlally as

- Set forth.,

7. In a fluid compressing apparatuq the
combination of a compressor,a motor for act-

uating the compl essor, a governor controlling

the supplyof fluid to the motor and discharge

~of fluid from the compressor, and means for

~automatically varying the relative e:

ffects of

~thegovernor on the supply of fluid to the mo-

tor and the disharge from the eompreqsor_

substantially as set forth |
8. In an apparatus for the compressmn of

-elastic fluid, the combination, substantially

~ as set forth, of a motor eylmder a COmPressor

cylinder, 'valve mechanisms independently
effecting distribution functions of said cylin-

ders, and eonneetlons to sald mechanisms

whereby said distribution functions are coin-
cidently and positively varied by a common

~controlling element.
9. In an apparatus for the compressmu of
elastic fluid, the combination, substantially

 as set forth, of a motor cvlmder & COIMPressor
- eylinder, valve mechanisms mdependently
- effecting distribution functions of said cylin-

;0 ders, a governor, and connections from said

. - governor to the distribution valve mechan-
1smsof the motor and compressor cylinders.

10. In an apparatus for the compression of

~elastic fluid, the combination, substantially

|

as set forth, of a motor c}hnder a Compressor 55

cylinder, Valve mechanisms independently
effecting induction to the motor cylinder and

_eductlon from the compressor eylinder, a gov-
ernor, and connections from said governor to

said va,lve mechanisms which oper ate thereon
coincidently and in opposite direction.

11. In an apparatus for the compression of

6o

elastic fluid, the combination, substantially

as set forth, of a motor eyhnder 2 COMPressor
cylinder, Valve mechanisms independently
effecting induction to the motor cylinder and

eduction from the compressor cylinder, a gov-
ernor, connections from said governor to said

valve mechanisms which operate thereon co-

‘incidently, and a fluid pressure device for

maintaining a determined relation of varia-

tion of distribution functions in the motor.

and compressor cylinders under variations of
pressure in the motor cylinder mdependent]y
of variations of load.

12. In an apparatus for the compression of

70
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elastic fluid, the combination, substantially -

‘as set forth, of a motor cylmder a compressor

cylinder, valve mechanisms independently
eifecting induction to the motor cylinder and
ed uctlon from the compressor cylinder, a gov-
ernor, connections from said governor to sald
valve mechanisms which opera,te colncidently
thereon, and a fluid pressure device for re-
ducing the speed of the moving parts as the

pressure of compressed fluid approximates

the maximum within any determined degree.

13. In an apparatus for the compression of
elastic fluids the combination, substantially
as set forth, of a motor cylmder a COmpressor
c¢ylinder, valves effecting the induction funec-
tion of the motor cyhnder valves effecting
the eduction function of the compressor evl-
inder, actuating mechanism detachably con-
neeted to said valves, tripping or releasing
mechanism forengaging and disengaging said
valves to and from the actuating mechanism,
a governor, and connections from said gov-
ernor to the tripping or releasing mechamsm
for coincidently operating the same on both
the motor and compressor eylinders.
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In testlmony whereof 1 hewe hereunto set

my hand

Witnesses:
J. SNOWDEN BELL,
F. E. GAITHER.

FRANCIS M. T RITES.
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