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f: PATEN T OF FICE,

~ JOHN F. ALLEN, OF BROOKLYN, NEW YORK.

_AIR-COMPRESSOR.

-SPECIFICATION forming part of Lc_ttlcrs P&tcnt No. 237,360, dated February 8, 1881,
| Application filed May 21, 1879. Patented in IEng]arrd Scptcmbcr 29, 181‘5] "

To all 'ztkom tt ma Y concern: - o
Be it known that I, JoHN I‘ ALL LN, of
Brooklvn, Kings county, and State of Ncw

- York, have inv cuted new and nseful Improve-

5 ments in Air- -Compressors, of whlch the fol-

lowing is a speclfication. -
The nature of my invention conslats, prm |
cipally, in the combination, with an air-com-

pressing apparatus, of mcluotmn and cductlon_
10 valve or valves controlled in a positive and
~ uniform manner in every part. of the move-

direct conneetion of such valve or valves with

‘the shaft or a counter-shaft of the prime motor.
15 It also consists in the arrangement of a

heavy reciprocating weight to whlch the pis

- ton-rods of both steam and air cyhndcrs are
attocﬂcd causing thcm to reclp1ocatc coinei- |

dent with each othcr, their throw being limited

- 20 bytheirconnections with the crank-shaft; and

it also consists in a peculiar arrangement for
lubricating and cooling ‘the air- comprcssmg
cylinder. |

In the accompanying dmwmgs, I‘1gu1c I

25 represents a longitudinal section of an air-

- compressor cmbodwnﬂ my invention. Fig. II
is a top view of the same. The other figures
represent details, and are referred to in the
following description.

30 Slmrla,r letters represent blmllar parts in
all the figures.

A represents the air- complcssm g cy lmdcl,'

and B the steam- cylmdcr for- Opcratlnw the
same. These cylmdcrs are placcd one bcf01c

35 the other, and the pistons of both, cyhnders |

are. attachcd to one and: the.same plbton rod,
C. At the end of the piston-rod C a hcavy
_Wclght D, is attached, to which the connect-
Ing- rod 1D conncotb, thc other end of the rod

| '_'40_ being connected to the crank F. To simplify

‘the construction this heavy weight D is ar-

ranged to act as the guide for thc end of the
- piston-rod.

The ste&m cylmdcr B of the prime motor is

45 constructed, in the usual manner,with suitable

valves. opcrated through thc ccccntrm-lodc G
and H.
. The air- comprcssrnﬂ‘ cylinder A is prowclc(l
-_mth a slide- valve, J, for the. mductmu of the
5o alr and suitable ports for the eduction of the
- same, and hzwmg another valve or valves, J/,

| arranged on the back face for regunlating the
‘eduction of the air. For simplicity and cheap-

ness I prefer to seat this last-mentioned valve
or valves on the back of the valve J. These 55
valves receive positive motion through suit-
able connecting-rods, L L/, which conneot the

valves. dlrcctly with the bhdft (or it may bea
|-counter-shaft) of the prime motor, the attach-

ment of the rods in this instance to the shaft 6o ' ..
or counter Shaft of the prime II]OtOl bcm o ec-

'ccntrlcs
- ment of such valve or mlvcb by means of a |

In all air-com pressing apparatus-heretofore
dcwscd the valves of the compressing- c}lm
der for the induction and eduction of the air 6 5

‘were either of the self- acting kind operated

by the pressure of the air actmg underneath
them, uncontrolled by any positive motion of
the machine itself, or else were at a certain
portion of the Strokc of the plston operated so 7o
as to cause them either to open or shut, as the
case might require; but at all other times
thcy were wholly uncontrolled by any positive -
motion, as was the case of the wholly self- -
aotmﬂ'valvcs above deseribed. Lonscquently, 75
when 1t was desirable to run the compressing

‘apparatus at a high speed, or any speed aborc

the ordinary, the. ftpparatuc lost all, or nearly.
all, control of the valves, cspccrally the induc-
tion- -valves, through their inertia while at rest 8o
and their momcntum while in motion, and the
air-cylinder would therefore complcss less air
at a high rate tha,o it would at a low rate of
specd

By the combma,tlon, with the air-compress- 35
ing cylinder, of a positive-motion induetion
a,nd ccluctron valve gear the qmntlty of air
that I am enabled to compressisin direct pro-
portIon to the speed of the machine, and by the
use of heavy reciprocating parts I am enabled gc
to compress the air with a considerable sav-
ing of power when the steam-cylinder piston
and the air-cylinder piston are npon the same
reci procctmg piston-rod and the latter is con-
nected direct to the crank-shaft. The part g 5

which this heavy reciprocating weight D per-
forms in the economy of power conmsts In ab-
sorbing the force of the steam at the com-
mcnccmcnt of the stroke,in putting this weight-
in motion, and returnin g it at the latter part 100
of the strokc by the momentum of the weight.
thrc this 1s donc upon the same rod therc
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20 from the compressed air 18 greatest.
we have to equalize these forces by means of |

g ' ' 227,360

wiil be considerable saving of power, as it
avoids the transmission of the load through
the shaft and therevolving of the latter while
under this load, for if the reciprocating parts

¢ have but little weight the whole of the force

of the steam will be thrown npon the shatt at
the commencement of the stroke to get it into
the fly-wheel, and at the latter part of the

- stroke the fly-wheel throws the load upon the
10 shaft again in compressing the air in the cyl-

inder. The diagram represented in Iig. V
will illustrate this point under discussion.
Tet M N O P Q represent the steam-dia-
ogram, and M R S Q that of the air compressed.
It will be observed that the force ot the
steam at the commencement of the stroke has
very little resistance from the air, and at the
latter part of the stroke, where the force of the
steam is reduced by expansion, the resistance

the fly-wheel, almost all of the steam-force
will have to be thrown upon the shaft and the
shaft revolve under this load, which even In

2 moderate-sized eylinders will amount to sev-

eral tons, a large proportion of which would
be lost in friction; but by the employment and
use of heavy reciprocating parts the fore part

- of the steam-diagram, equal to N M X, will

30 be absorbed in the acceleration of the part

and given out again at the latter part of the
stroke, as X Q Y. Then we should have the

diagram N O P Y to compress the air, N M X
being absorbed in the acceleration, and X Q

3¢ Y being returned by the momentum of the

parts. Engineers will readily observe that
by this means heavy fly-wheels may be dis-
pensed with and the shaft may be made to
revolve nearly in equilibrium instead of re-

40 volving it under the entire load.

The valve J’ to regulate the eduction of the
air may be made in a single valve, as shown
in Fig. 1, or the same may be divided similar
to an expansion-valve in a steam-cylinder.

15 When a single valve is used the line of open-

ing the parts for any desired pressure must
be varied either by a link-motion in the valve-
gear or by advancing or retarding the eccen-
tricupontheshaft. Whenseparateor a divided

tro valve is used the same may be varied and

regulated by a right-and-left-hand screw.

In some cases, where simplicity 1s desired,

-the valve at the back of the slide-valve J may

‘be made self-acting, as shown in Iig. 1V,

cc where J represents the slide-valve operated by

6o employed.

a positive motion, and J*/ the self-acting valve,
made of leather,india-rubber, canvas, or metal.
When but light pressure is required a single
valve with considerable amount of lap may be
A valve and valve-gear such as
patented by me in 1862 and 1869 may be used
‘to considerable advantage for that purpose.

<7 Fig. 11 is a cross-section of the air-com-

pressing cylinder, and represents the arrange-

65 ment of lubricating and cooling the air-cylin-

der.

Now, if

W, is arranged, through which water is made
to circulate. This reservoir 1s placed at a
lower level than the air-compressing cylinder
A. This reservoiris made perfectly tight, and
the top is connected, through a pipe, a, with
the bottom of the valve-chest, and a pipe, b,
Jeading from the lower part of said reservoir,
is connected with the top of the air-cylinder
A, or with the eduction-passage.

When the compressor is started a quantity '

of cooling-liquid, which may consist of oil and

water, but preferably water and washing-

soda, is introduced into the air-cylinder, to-

oether with the entering air, which liquid,

after passing through the compressing-cylin-
der, will be deposited in the reservoir or re-
ceiver T, passing through pipe a. After a
sufficient quantity has been introduced in this
manner this liquid may be made to circulate
itself by opening a small cock in the pipe 0,
as the liquid in the reservoir T is under the
pressure of the compressed air, and the upper
end of the pipe b is connected either with the
induction-passage of the air-cylinder or with
the air-cylinder itself. By this means the
lignid becomes self-circulating and keeps the
compressing-cylinder lubricated, and at the
same time cool, as the liquid 1s cooled by pass-
ing over the coil W in thereservoir 1, through
which a constant stream of cool water is al-
lowed to run; or the reservoir T may be placed
into a vessel containing cool water. Another
advantage derived from thisfreeand continued
cireulation of liquid into the air-compressing
cylinder consists in the fact that this liquid
will fill all passage-ways and clearance-spaces
in the eylinder, generally called ¢lost space.”
When the compressed air is forced out of the
cylinder near the end of said strokes the air
will first escape through the valve intoits res-
ervoir, while the fluid drawn In at the same
time will fill all the spaces, such as at the end
of the stroke, between the piston and cylinder-
head, as well as the passage-way between the
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cylinder and the valves, while only the sur-

plas liquid will be forced through the valve J
into the valve-chamber and pass again into the
reservoir T. This filling of all passages and

lost spaces with a liquid at the end of each

stroke excludes all compressed air irom those

parts, which, on the return of the piston,

would naturally expand again and partly fill
the cylinder and reduce the capacity of the
cylinder considerably.
Independentofthisabove-described arrange-
ment of cooling the cylinder, the same may be

115

120

lined by lining m, made to fit only at each

end, leaving a space all around the central
part, into which water or other liguid may be
introduced and made to circulate. The cylin-
der-heads close the joints between this lining
m and the eylinder, and the passages are in
this case constructed so as to pass through
the cylinder - heads around this joint, as 18
clearly represented in Fig. 1. |
What I claim as my invention, and desire

T is a reservoir or receiver in which a coil, | to secure by Letters I’atent, 18—

12§

I30
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~duction-valveof the compressing-cylinder, con-

I

237,360

1. In an air-compressing apparatus, the in-
duction-valve of the compressing-cylinder, con-

“hected directly with the prime motor by means
of a connecting-rod, so that such valve shall

always be moved and controlled in a positive

~and uniform manner, in combination with a
“self-acting valve for regulating the discharge
of the compressed air, substantially as de-
seribed. -

2. In an air-compressing apparatus, the in-

nected directly with the prime motor by means
of a connecting-rod, so that such valve shall
always be moved and controlled in a positive
and uniform manner, in combination with a
valve to regulate the discharge of the com-

‘Pressed air by opening and closing ports in

the back of the former, substantially as de-

- seribed.

|

|

heavy reciprocating weight D, substantially:

3

3. In combination with the air-compressing 20
cylinder and the steam-cylinder, placed in the
same line, so as to have the pistons of both
cylinders attached to the same piston-rod, the

in the manner and for the purpose set forth. 28
4. In combination with an air-compressing
cylinder, the reservoir T, containing a coil, W,
sald reservoir connected to the valve-chamber
and to the air-compressing cylinder, and ar-
ranged to operate, when filled with a suitable zo
fluid, in the manner and for the purpose sub- _
stantially as specified.

JOHN F. ALLEN.

Wi tnessés ' |
'HENRY E. ROEDER,
J. B. NONES.
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