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CTIARLES BURLEIGH,

OF FITCHBURG, MASSACHUSETTS. |

- Letters Patent No. 93,051, dated July 27, 1869.

-

IMPROVED STEARM

The Schedule referred to in these Let'ters Patent and malting part
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s all whon 4l may CONCETR :

Be it known that I, CHARLES BURLEIGH, of Fitch-
burg, in the county of Woreester, and State of Massa-
‘chusetts, have invented Improvements in Combined
Steam and Air-Engines; and I do hereby declave thatb
the following, taken in connection with the.drawings,
which accompany and form part of this épeetfication,
is o deseription of my invention sufficient to enable
those skilled in the art to practise it. = v

Tn compressing air info a reservoir from whieh it 18
supplied to operate rock-drills and other engines, 1n
shafts, tunnels, deep-cuttings, and elsewhere, in situ-~
stions where the use of steam would involve waste
of fuel and inconvenience consequent upon condensa-
tion of the steam, and where exhaust-steam would be
incouvenient and often insupportable to tae workmen
employved, mueh difficulty hius been experienced in 0p-
erating alr-pumps, because of the varying resistance
offered to the air-condensing pumps, whieh resistance
hegins at nothing at the cornmencement of each stroke
of the pumps and terminates at the full pressore ex-
isting in the aiv-reservoir.
© Ope part of my invention consists in a-peculiar ar-
rangement of the erank of a steam-engine with refer-
ance to the eranks of two air-punps, by which, when
the engine-crank is moving past its dead-centres, and
o4 s siowest rate of speed, the aiv-pumyp pistons are
commeneing their working strokes, and are performing
the lsast amount of work requived of thiem?in the act
of compressing air, aud when the engine-crank. 1s
moving most rapidly at about half of the.distancs be-
tween its dead-centres, and when thy sfeam.on the
stenm-enging piston operaies most ¢ }e;ﬂthfé‘iy in rota- .
ting the engine-crank, the air-pump erauks move with
derreasing veloeity, and so as to bring their radii into
line with the air-pump connecting-rods, so that said
cranks and rods form, in effect, togglejoints; which,
in straightening, exert & most powerfuljeflect ai the
Hime when the resistance to the wovement of the air-
pump pistons 1s greatest. | -

In compressing air, the latent heat thdrein is rend-
ared sensible, and Leats the working-parts of the
pumps, which causes, by unequal expansion of the
hented parts, unnecessary friction, leakage ‘of valves,
and other troubles and annoyances.

T+ has been common to surround sneh! pumps with
o jacket, and to cause cold water to flow through the
jacket and around the heated parts, abstracting trom
said parts some of the caloric. S

Another part of my invention relates to.an improved
method of applying water to absorb and carry off the
heat generated or rendered sensible by the agcbion of
the pumps in compressing the air, said ‘metliod con-
sisting in the introduction of water into $iié puthp-cyl-
inders, so that it not only keeps the parts’ of the.
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of the same.

office of a lubricant, checks and diminishes air-leaks,
by occupying anditself leaking throu ch spaces, through
which air would otherwise pass, and prevents the
eduction-valve from slamming upon its seat, by allow-
ing it to settle no faster than the movement of the
pump-piston in its receding stroke.

The drawing shows, in-— | |

Figure 1, a vertical sectional elevation of an air-
compressing engine, embodying the improvements
comprised i my present invention. |

Figure 2 showing, partly in plan, the common top-

piece or chest, into which both pumps discharge air,
the covers of the chest being removed, showing one
eduction-valve; theother eduction-valve being removed.
for the purpose of exhibiting the ind action-valve, whick:
is seated on the air-puinp piston. -
* The pumps shown are single-acting, and are ar-
ranged vertically, so that the valves connected there-
with operate, in closing, by gravity alone, unaided by
springs, both pumps acting 10 cOmwpress ar by the up-
ward strokes of their pistous, which pistons are made
long, and are open at their Jower ends, so that the air-
pump connecting-rods enter the pistons and take hold
of wrist-pins located as nearly as may be to the induc-
tion-valve seats, this arrangement obviating any ne-
cessity of the employment of eross-heads and ways or
slides. |

Phe steam-engine and air-pumps have one shatt in
common, which is cranked for the pumps, the pump-
crank wrists being in the same plane, one hundred and
eighty degrees apart from each other, the steam-er-
gine crank-wrist being secured in a fly-wheel on on2
and of the shaft and about forty-five degrees in aci-
vance or lead in the direction of rotation from one of -
the pump-crank wrists, and about two hundred and
twenty-five degrees in advance ot the other pump-
crank. wrist in the same direction.

The steam-engine cylinder may be located as is
most convenient, either horizontally, 18 shown, or it
may be placed vertically or inclined, the only matter
of importance, s bearing on this invention in respect
to the steam-engine, being thatb its erank-pin or wrist
shail have substantially the specified relation o the
erank-pins or wrists of the air-pumps. |

In the drawings—

a is the bed-plate, having therein the bearings for
the cranked shaft b, common to the putaps and the
steam-engine, the crank-wrists for the pumps being
denoted by ¢ and 4, and the steam-engine crank-wrist
or pin by e. | |

 The pump-cylinders f and g are supported on a suit-
able frame-work,' directly over the crank-shaft, and
- are open afb their lower ends, being bored of uniform

diameter throughout their length. |

On the top flanges of the pump-cylinders a plate,

pumps from becomning heated, bub alse lpﬁérfgjfﬁls the
_ . b clab ? .
b .-'-[-" . -

h, is fitted, in which two cireular openings are made



concentric with the pump-cylinders, said plate serving
as the seat for each of the eduction-valves ¢, which
“are of the poppet variety, and are gnided in their ver-
-tical movements by stems fitting in sleeves made in
the covers j, which close the operings formed in the

air-chest ¥, which covers the plate £, and is common.

to both pump-eylinders, and connects and strengtliens
the top of the machine,

The. air-pump pistons ! are made as long hollow
cylinders, open at both erids, the upper enad of each
“having a flange, which projects slightly inward, a spl-
der being cast in the upper end of each piston, which
serves to-receive a wrist-pin, m, and the guide and
cheeck-spindle of the inlet-valve n, which is of the pop-
pet variety, and has its seat on the inwardly-project-
ing flange before mentioned. |

The wrist-pins m are connected to the crauk-pins ¢
and d, by connecting-rods ¢, 50 that as shaft b is rota-
ted in iheidireetion indicated by the arrows scen in
fig. 1, the air-pump pistons 7 are reciprocated in an
obvicus manner, the valves n lifting as the pistons de-
scend, admitting air pasv the spiders in the pistons,
ang pust the openingsin the pistons controlled by the
valves i, into the air-pump eylinders f and g, and when
the pistons ¢rise in the air-pump eylinders, the valves
i having closed by their own weight, the air above
said valves is compressed until its elastie foree is
sufficient to overcome wvire weight of valve ¢, and the
pressure of the air stored in the receiver beyoud.

The opeming of valve 4 oceurs, sooner or Jater, be-
fore the pistons { arrive at the higbest points in thelr
stroke, according to the weight of valve ¢ and the
presdmilm existing in the chest k&, and the reservoir be-
YO, -

Tl chest k& communicates with any suitable air-

tank or receiver, by means of a pipe, p.¢

Thiet pipe g serves to convey water to each pump,
said pipe being branched to deliver betiveen the valves
n and 4, o that the water will rest on the tops of the

03,051

pistons «, in thelr ascent, and will lubricate the entire
surfaces of the purap-cylinders, and will check the air
from escaping through small leaks when the piston-
packings are imperfect; the water also fills any clear-
ances which exist between the valves ¢ and #, and af-
fords a body on which the valves { rest, and by whici -
they are gently lowered upon their seats, as they de-
scend, when the pistons I move downward,

The water also takes up the heat given out by the
air as-it is condensed and as it is generated by the
foree employed, and any excess of water and the vap-
ors arising therefrom, are forced with the condensed
air beyond valves 4, intd the receiver or tank, where
the water settles to the bottom and is drawn off by
means of a valve operated by a float in a well-kuown
manney. , .

The water may be supplicd from-a ‘sufficient head
to enter the pumps at times when little or no pressure
is present, a suitable check-valve being arranged in
pipe ¢ to prevent oscape of air and backward flow of
the water, or it mny be supplied In jets from a pump
properly timed aud of the right capaeity to deliver

only the requisite quantity.

No harm resulis from allowing the water to drip
from the open enits of the pump-eylinders. upon the
cranks beneati. o

I claim the arrnngement of cranks which midke en-
tire rotations, sulbstuntially as hierein specified, in the
combination of a steam-engine with single-acting air-
cOmpressing punps. . |

Also, devices fur introduction of water into vertical
air-compressing prmps, arranged to deliver the water
hetween the tops of the pump-pistons and the pump-
delivery valves, sibstantially as herein specified.

| UHARLES BURLEIGH.

Witnesses:

4. B. ORGIBY,
FRANCIR {30ULD.
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