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JOHN 8. MORTON, OF PHILADELPIIA, PENNSYLVANIA.

Letters Patent No. 102,300, dated April 26, 1870.

PNEUMATIC VACUUM-ENGINE.

=t -

The Schedule referred to in these Letters Patent and making part of the same.

-—#—m-. e

To all whom it may concern : -
Be it known that I, JorN 8. MorroN, of Phila-

" delphia, Penusylvfml.«,b hfwe mvent{,d cer tmn new and -

useful Improvements in the Preumatic Vacuum-En-
gine, of which the following is a specifieation.

The improvements Lerein described relate to the
preumatic vacuum engine described in the application
filed by said Jory S. MORT(N together with J oseph
H. Laning, December 16, 1869,
~ Referring to the dmwmws——

Figure 1 represents g pl..m and |

Figuare 2 a side elevation of the complete engine.

The remaining figures represent details,

Figure 3 bemn‘ & vutml section of the vacnum ves-
sel, whieh 111{.,111(133 two vacuum-chhambers, the sur-

101111{lmnP water-jacket, and top and bottom valves for
said chamber 3,-and showing, also, the fire-box.

Figure 4, an enlarged view, i vertical section, of
the Sll(](., valves and mlve-se.;ht whicltr 1 employ ior
opening and closing the air-ports of the cylinder, and
the exhaunst-ports or openings into the vessels, whicl
connect the cylinder with the vacnum-chambers.
~ PFligure j, a vertical section of the valve f* and V-
shﬂ,ped shield o,

Figure 6, a lLorizontal bectlon through the upper
part of the furnace, showing the rest 1! for the alve
% and the solid a,ml tubular rods consmtutm-‘r the
frame of which the valve f! is moved.

- Figure 7, a vertical section on the line z Yy of fig, 6 |

bemg intended to show the hollows in base ¢, for The
circulation of water through this base, as lluelmftm
described. *

Figure 8, a vertical section of the cylinder, pnstan
plbt()ﬂ-f{)d 411 - por t@ vacuum-ports, valve .:md alr-
chest.

Tigure 9, a lonfrltudnml section of tlle two vessels
7, f‘m connecting « )lmdm «¢ with the vacuum-cham-
bers.

Figure 10 represents a transverse section of the

vacuum-vessels, and a longitudinal section of a single
vessel, 0% which may be employe{l in place of the twg
connect111rr-ves~:eib, J, for connecting the vacnum-cham-
bers ¢ and 7 with the cylinder a, slmwm , also, a D-
valve, ¢°, and one exhaust-port, «?, instead of the two
e'{ha,ust-pm ts, shown 1n fig. 4.

Figure 11 1s a plan of the guides for the valve-
stems shown in figs. 9 and 10. N '

a, figs. 1 and 8§, “is the cy]inder. 1t has removable
hea,ds D and C.

di 1s the piston, whicl 1:, constl ucted in the usunal
manner, ‘of met&lltc elastic split-rings, so as to be sclf-
pmckmn‘ or adjusting.

¢ 18 the piston-rod. |

f is the valve-seat, which is a c'lstmn' atmched to
the eylinder. -

It is plovidul with the ports g and /A for the induc-
tion of air, and with the ports ¢ and k&, which lead
into the vessels 7, fig. 1, which conneet the eylinder «
with the vacuums- clmmbeis

In fig. 8, 1 is a slide valve for openuw and closing
ports ¢ ki L, and m is the air-chest, into which At |
mospheric air is-admitted, more or less freely, as te-
quired, through the :,Lpeltme n, which is controlied by
the valve o.

p, fig. 2, is the vacuum-vesse¢l. It compr ises the
two vacuum-chambers ¢ and », fig, 3, which are sur--
rounded by the water-jacket s, The clmmbels q and
r are connected by the two vessels 7, (su, fig. 1,) with

| tl a cylinder «.

figs, 2 and 3 3, is the fire-box or fmna,ce, in
wluch a flame is generated by the.combustion of naph-
tha or oil, snpphed from an elevated reservoir, o, figs.
1 and ¥, zuul conducted by means of a pipe, v, near
to the bottom of the tube v, which is open '1,13 each

eud, in the furnace or fire-box ¢, fig. 3.

A burner-or deyice, 4 plan of which is shown in
Figure 12,-with fwo or more perforations for the es-
cape of the naphtha or oil, is applied to the extremity
of the pipe wv. The oil or mphthzb being ignited at the
start, soon, by its combustion, heats that p.f.ut of pipe
» within the ‘tube w sufficiently to convert the escap-

Cing na,]ghth*‘b or oil into gas, whieh supports tlie flane.

w? figs. 1 and 2, is an open—topped tank, confain-
ing water. It is connected with the water-j&cket S,
ﬁg. 3, by pipes, z and @', figs. 1 and 2, the pipe £ be-

1ng attached at its lower end to the hollow arm ', fig.

2, which projects from the hollow base ¢!, which is

“connected with the upper part of ..,he Jacket s by an |

outside pipe, &', as shown in fig. 2

The pipe a'isattached to the top of the water -]:Lcket
thus providing means for the constant circulation of
water through the tank and water-jacket.

¢ and f1, figs. 3 and 5, represent the slide valves by
which the vmuum-chamberb g and r are alternately
opened and closed.

The valve €' is lmpelled by the bar ¢', which is ]ml ¥

“of the valve-frame 4% a plan of wlnch is shown in

fi
gThe valve f1, when not in action, rests looscly on
the bar ', figs. 3, 5, and 6, and is 1mpelled by said
bar ', ‘Whth forms pmt Of a frame similar to the
frame @‘ -
The connecting-pieces » and %%, fig. 1, of the valve-
frames are tubes, each made open At bﬂth ends, in or-
der that the air may pass freely through them to keep
them cool.
- mtand nl, the gmde-rods of thie valves e! and I
are also tub(.,s left open ab zmch end, as appears i
fig. 3
0% figs; 3 and 5, is- a V- sha;ped - guard, which ex=



tends along under the valve f* forits full length, it
being attached to bar B, and serving to sbield said
last-named valve from the direct influence of the
flamme, which it -at the same time directs into the vac-
uum-chambers ¢ and + alternately. '

The piston-rod e, (see fig. 8,) is counected In the
usual manner to the cross-head p', fig. 1, which slides
in the guides ¢* and 7%

s, fig. 1, is the rod which connects the cross-head
! with the crank d', which is on the shaft «' of the
Hy-wheel v, |

The valve I (sce fig. 8) is worked in the manner
-~ usually employed for steam-valves of like. construc-
tion, its stem, «? being attached to-an upright lever,
wt, fig. 1, which proceeds from the rock-shaft 2!, which
has a crank, 9/, which is operated by alever, 2, which
is attached to an ordinary eccentric, %, on the shaft
u! of the fly-wheel. _ _ -

The valves ¢ and f, figs. 1, 3, and 5, for opening
“and cloging the vacuum chambers ¢ and #, are oper-
ated primarily by an eccentrie, ¢, fig. 1, which, also,
is placed on the shaft of the fly-wheel. |

The valve-stems m! and »!, figs. 2 and 3, are at-
tached by flexible joints to arms d* and ¢’ respect-
ively, fig. 2, of the upright rock-shaft 7, which is at-
tached by a short arm, ¢7, to the self-adjusting device
12, fig. 1, the frame %% fig. 2, of which is connected
by a pivot-joint to the yoke of the eccentric lever ¢,
fig..1, and has an independent longitudinal motion on
its spindle m? sufficient to allow the eccentric ¢® to

turn through a large part of its revolution without

moving the valves ¢ and f7, fig. 3, while it at the
right time gives the instantaneous throw to these
valves. | |
- p?, fig. 2, represents a removable chimney or de-
vice for increasing the draught of the flame into the
vacunm-chambers ¢ and », fig. 3.

o’ and p°* (see fig. 9) are valves in vessels j, figs. 1
and 9.) T'hese valves open toward the vacuum-cham-
bers ¢ and 7, alternately, as the vacuum is produced in
said echambers respectively. |
- 2% fig. 2, is a faucet for emptying the water-jacket
s, when it is desired to do so. S

The following describes the operation of the en-

gine: .- | |

The chamber ¢ being open at both ends, as shown
in fig. 3, the flame or bheat and rarefied air from the
fire-box enter through .the lower aperture of said
chamber ¢, consuming and expanding the air therein,
and driving it out through the upper aperture of this
chamber. At the same time, the atmosphere presses
through the open port &, fig. 8, on the piston d, and
drives it to the opposite end of the cylinder toward
the vacuum already formed in chamber ». Whe ar-
rangement of the valve-rods «? m', and ', and their
connected operating parts being such, that, the in-
stant the piston d reaches the end of its stroke, the
air-port v and the upper and lower apertures of the
vacuum-chamber ¢ are closed, the valve f* having the
lead, and the air-port ¢ and upper and lower aper-
tures of the vacuum-chamber r are at the same time
opened. The opening of the apertures last named
allows the heat or flame and rarefied air from fire-box
¢ to enter the vacuum-chamber 7 through the lower

apertures of this chamber, consuming and expanding
the air therein, and driving it out of this chamber |

through its upper aperture. At the same time, the

atmosphere, through the open port g, fig. 8, presses
on the piston d, and drives it toward the opposiie end
of the cylinder a. -

0

102, 300

Thus, it will be seen, that a partial vacuum is al-
ternately formed in the ehambers ¢ and #, in front of

the piston 4, and that the motion of the said piston

into or toward either such vacuum, is due wholly to

. the pressurce of the atmosphiere exerted alternately

on opposite faces of the piston. -

The body of the vacuum-chambers ¢ and #1sa casting
of iron, and surrcunded with a casing, which consii-
tutes the outer wall of the water-jacket. The casing
may be of light boiler-iron, attached to the body of
the vacuum-chambers by bolts or rivets, or in any
other substantial mauner.

The top and botton: portions of the vacuum-cham-
bers ¢ and +, fig. 3, on which the valves ¢' and f* slide,
may be made removable, so that they can be renewed
o1 repaired with facility in case of wear.
~ The pipe 2z, fig. 2, is shown to be attached to the
hollow arm 0! of the support for the lower valve-frame.
It may, however, be attached directly to the side of
the water-jacket s. N o
~ Instead of employing the {wo connecting-vessels

marked 7, one connecting-vessel, 0% fig. 10, provided

with two valves, s* and %, may be employed, and, in
that case, a D-valve, ¢ fig. 10, and a single exhaust-
port, w? may be used. . = | |

Instead of naphtha or oil for fuel, the ordinary illn-
minating-gas may be employed. .

The object of surrounding the vacuum-chambers
with a water-jacket, s, and connecting the jaeket witl
an open reservoir to keep up circulation, being to
maintain a uniform temperature not exceeding 212°
Fahrenheit in the chamber, by allowing the evapora-
tion of the water to go on, similar results will be ac-
complished, but in a less convenient and eflicient
manner, and without circulation -through a separate
reservoir, by leaving the top of the jacket open, or
by attaching to its top open pipes, or a single open
pipe, to allow the evaporation of the water to go on.

I claim and desire to secure by Letters Patent— -

1. The single vacuim-vessel p, comprising two dis-
tinct vacuum-chambers, and & surrounding water-

jacket, and single valves’ for the top and bottom aper-
| tures of the chambers, respectively, substantially as

set forth. S | |

2. The combination of the said vacuum-vessel p,
the two connecting-vessels 7, with their respective
valves, the cylinder &, piston 4, .and air-valve [, sub-
stantially as.set forth. _'

‘3. The combination of said vacuum-vessel p, the

“single connecting-vessel 0%, with its two valves s* and

t*, the cylinder a, piston d, and valve g% substantially -
as set forth. - -

4. The eccentric- ¢%, it combination with the sell-
adjusting device I* and valves e' and f* at the top

“and bottom of the vacuum-chambers ¢ and 7, sub-

stantially as set forth. | | -

5. The frames for the valves ¢' and f!, constructed
wholly or partly of open tubes to admit the passage
of air through them, substantially as set forth.

6. The V-sliaped guard o', to shield valve f* from
the direct influence of the heat, ana for directing the
heat alternately into the two vacuum-chambers ¢ and
r, substantially as set forth. | -

7. The vacuunm-vessel p, in’ combination with the
described devices for gencrating heat.

JOHN S. MORTON.

‘Witnesses:
GuORGE 1i, BUCKLEY,
WI&I. f]'-u 1}UIL}:St
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