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UNITED STATES

PAaTeENT Orrion,

et

CESARE CAROBBI AND GIUSEPPE BELLINL, OF PISTOJA, ASSIGNQES OF
ONE.THIRD THEIR RIGHT TO JOHN REYNOLDS, OF PRATO, ITALY.

iMPROVEMEﬁT IN ATMOSPHERIC-AIR COMPRESSGRS FOR WORKING ENGINES,

Specification forming part of Lettere Paternt Ko. 159,895, dated January 26, 1875; spplication filed
ST May 28; 1874,

To all whom it may concern:

Beit kinown that we, CESARE CAroBDI and
GIUSEPPE BELLINI, Doth subjects of the King
of Italy, and 1esiding at Pistoja, Tuscany, in

the Kingdom of Italy, have invented a Pro:-

cess and Machine for Working Locomotive
and ether motive-power Enginegs by means of
Aatmospheric ajr, gompressed by the combus-
tion of fulminating matters, in substitution of
steam, of ‘which the following is a specifica-
tion:

" Carded votton, heinp or linen taw,shreds
of torn rags of the above materials, blotting-
paper, and other similar substances, treated
with a mixture of concentrated azotie and sul-
phuric acid when ignited develop an exira-
ordinary .explosive forcé without producing
smoke or leaving any residue, or dirtying or
deteriorating the vessel in which they have
been burned; This explosive foree we apply
to setting n motion aw apparatus, to which
we hiave given the name of * the atimospherie-
air coinpressor,” by making small balls, which
we call charges, of any of the above-named
fulminating subetances, and causing them to
fall and then explode by means of an eleeiric
spark between tire pistons of two sets of cyl-
inders placed in juxtaposition on a right line,
andwhichk pistons, driven by the ‘explosicns
i two opposite directions, force and compress

~the air-contained in'Jhe eylinders into air-tight
tanks. -The air'so compressed is conducted
from these tanks to the propelling mechanism.
usual in steam-cengines, and i its passage ab-
‘sorbing thie heat that ras been developed by
combustion, its elastic potency will be in-
creased, and in this state will act with all its
expansive power, and in the same way as
steam acts. Thus this compressor and the airt
tight tanks take the place of the boiler and
farnace in the usual constraction of steam-
engines, and can be apulied to any epgine
where motive power is required. :

We now refer to the three accompanying
drawings to explain the construction-and ac-
tion of our invention, '

Drawing No. 1 is a longitudizal section, in
elevation, of the apparatus, obtained by the
intersection of a vertical plane across its mid:
dle; Figure 1, Drawing No. 2, a front view of

| to Al the copical boles % in that pless,

the compressor; Figs. 2 and 3, transversal svce

‘tions of the same, respectively, taken in the

points ¢orresponding to the lines « 1% ¢f bt of
Drawing No. 1; Fig. 1, Drawing No. 3, a hor-
izontal section of the compressor, taken upon
the line ¢ 4 of Drawing No. 1; Figs. 3,4, and
B, sundry transverse sections, and Fig. 3 the

‘principal. pieces togetler, of which the com-

pressor is composed. o
Jfis a pices of cast-iron, so formed that s
segtion of it, Leing made as indicated by the
doited linesier s, Pig. 2, Drawing 3, chows
that it is compoesed of three eoncentric cylin-
drical portious, the largest of which is between
the other two. . This piece f has two perfora-
tions, one of which,n, Drawing 1, is frans,
verse and horizontal, and the. other, 2, per-
pendicular to a, which, commencing at the up-

per circumference of f, terminates at its con-

tey; whera thers are two other small couieal -
perforations opposite to each other on 2 right
line crossing the bed of the perforation . |

[ arg two hollow eylinders, each formed of o

steel core, 0, Figs. 3 and 4, Drawing 3, arouud
which is a band of copper, surmounted by a
breuze -eylinder, having in its inuer side 2
spiral groove or female screw, aud these thres
layers nnited together at both extremities by
a civeylar ring form but one piece.  These two
eylinders (the one to the right, the other to
the left) are atfached tb f by means of the-

- short eylindrical projeetions of this piece, be-

ing made to enter into them, and causing a
ring of ench eylinder to come in.contact with
the remaiuder of the piece /, Fig. 2, Drawing
3. LBy the other ring, at the farther extrem-
ity of the cylinders I/, they are each joined
to another cast-iron eylinder of larger diam:
eber, m'm, and these latter ave closed at their
other ends by means of the covers T. Thege
four eylinders ars thus placed on the sama
horizental right line, and together with ihe
piece /' form 2 counected symmetrical wholg,
solidly held together by sixteen very vobust
steel ties, §, Drawing 3. The eviinders I}
have sach 2 wetallie pistan, &, tevminating at
the spd toward /' in a small cone, which serves.
At

Liy

the other end, and forming one piees with the
“piston, there is to each attached o rectanguiay
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bar, ¢, which serves to join -them fo pistong ¢-
of the eylindexs @ m, Drawing 1. Ingide eyl-
inders e m, and near the covers T, there i3
in.each a metaliie digk, B, that can slids in
them, to whieh are fised two smail cylinders
tha slide in T, each containing an automatic
vatve, & 4. d opens from outside to the
tuside of eylinders an o, and communicaes
with the atmosphere. ~ & opens in o like man-
ner, and the tube in which it is coniained
alides in another tnbe fixed to the cover T, and
which serves-to make the cylinders W m com-

‘mwanicate with the eompressed-air tanks ¢ ¢,

Drawings 1 and 2. These tanks axe two hol-

1w cylinders, of wrought-iron or steel, very

strong, vommenioating with each other by
means of the small horiZental tnbes 4 A BB,
and furnished with safety-valves EE. The
said tapks Teceive the compressed air from
aylinders w5 9. They #ré placed parallel to
ench otheropder the compressor in its Jongi-
1adinal dizection, whick rests upon them. -
The bars ¢ that unite the pistons X and g,
hove {rahsversely inserted in them sundry
sinall steel cylinders, 1, 2, 3, &e¢., Fig. 1, Draw-
ings 1 awd 3, which, dcting like testh, move
the amall wheels u, and these the roda 'V, in
which they are Gxed. Ab each extremity of
+hege rode thers is & drum, simiiar in form to
the drum of 2 watch, which is held firnmniy by
- {hs catch ', connected with o small erick- wheel,
%, which ean furn at pleasure, and ao tighten
alppiral spring inclosed in the said drum, one
et of which spring is fixed 10 ‘the rod V, the
orier To {e dram. WWhen the plstoms K,
driven from the piece f by the explosion of the
fulminating-charge, srrive 2t the end of their
atroke, and tbeir Tores: gpent, &his spring
_serves to push them back to their starting-
point. . At the dperture x, Drawing 1, there
ars three conigal tubes, p, Axed- wigh their
apex turped downward to a cirewlar revolving
plane, toothed at its periphery. These tubes,
(each furnighed withi-a large safety-valve, B,)
ure for receiving. the fulinating-charges. A
handle tarned by the machini-t couses the
girenlar plane on which they are fixed to re-
volve, and brings then in.communication suc-

cessively with the periplifyy of & wheel, B, {

© Fig.3, Diawingslaund 2, which whoel, turning,
presents at cach of iis revolutions a hole that
Teceives o charge aund precipitates it into the
perforation h, wheie it falls by its own weight
into the vemter of the piess f. ‘
A very simple clock-work arrangement,

_ghown in the apper part of Drawing 1, at A,
consisting of a drum, in which is confined =
spring ferding to expand or unroll, gives, by
the interposition of a smull toothed wheel;
movement te the wheel 1, for recciving the.
eharges, regulated by a brake moved by the
handle I, and placed on the periphery of a
ﬁy-‘wi:ec‘tcx}mzectedtoﬂxemovemem,, "Fhe rod
npor which tho spring in the dram oets, being
formed &8 asorew, givesmovemend toa wheel,
the red of which, being also 2 BCTEW, MOVeS
nnother, which has fived upon its axig an it

dex, which’ Shows ‘the” quantity of chalges
that become consumed, in"order to regnlate

"their repetition; buj even should the mackin-

ist fail to give attention to thiv index, a small
bell, T/, strnck by » hammer, gives the oppor--

.tune signals.

~ As the spring whieh gives movement to this
snochianism would goon lose ifs necessary ten:
gion,; at every turn of the wheel R its forceis -
restituted by means of the piece P, moved by .
the piston K and tlie levers M and 33', pivoted
in.Z¢ “The said piston K moves-alse the €y-
lindrical rod that traverses throngh the hole
w of the piece f, pivoted to the balance-shafb
B R, Fig. 1, Drawing 3. : -
o put thé apparatus in motion, the conical.
fubes p are Alled by hand with fulminating-
chargss; and the clock-work movement seb
fres. ‘The wheel It takes a chaize from one
of thie tabes and leta it fall throngh the per- .
foration I into the center of the piecs . In-
the other perforation, %, there is the eylindri-
eal rod sbove that acts as a valve, and whick
& spring tends to impel in & contrary dires-
tion to the arrow, Fig. 1, Drawing 3, but ia
withheld Ly the vertical rod ¥, Figs. X and
3, Drawing 2, in order that the kole in ils -
middle mdy coineide with the ‘pexforation B, .
and let the charge pass, but immediately this
hastakenplace the clock-work movement lifts
the rod ¥, and the cylindrieal rod moves {oy-
ward, intersecting the perforation &, and im-
prisoning the charge in the center of f, where,
at the opportune moment, sn electric apar
ignites it. A lurge quantity of gas is devel-
oped, and ite elastic force, aciing upon the pis-
tons K, drives them in opposite. directions
without the explosion cansing theleast jat to
the apparatns, in consequence of vhe two co-

trary -divections given to the pisbons neutral-

izing the shock. o

The pistons g, which are ntiibed fo the pia-
tons XK, 48 soon as they move will close the -
valves b, compreas the air of the cylindera in
which they work; and force the valves & Yo
open and admit. the comprossed air to pass
into the tanks ¢ ¢, when, having prrived ab
the end -of. their stroke, and sponi their pro-
palsive force, will imuediately reeedce--agaiiu
toward their starting - point, aundy by their
back stroke, the gas that may have accuutip
1ated in cylinders {1 from, the. explosion -wiil
be driven up the perforation &, and pass ouk
into the atnesphers through the openings A’
A’y Fig. 3, Drawing 2. At the back of the’
disks. 7 there ia sy elaatic packiny fo protecs
‘the covers T from coucassion, in £ase the pia
tous g should not, at the end of their stroke
have spont their entire force. Tha compresset
air is condueted from ths fanks by the tabes 1
D, and, passing through the grooves of the
oyplinders ¢, is there inereased in tension by
absorbing the heat that bas bLeen commuii-
eated to them by the combustion of the
charges, This gives the donble advantage of
keepihg the conter of the piees j oool, which
is necersary to avoidthe spontaneous combug-
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“tion of the clinrges, and at the samo time in-

creasing the motive power of the compressed
In the tubes D D there is a valve opening
nunderneath npward, which prevents the
heated comp gir returning inte the
tanks, notwithstanding that the equilibriam
ween the sir in them and that that Las

bet
' rn—d through the tubes has bee destroyed,
n odn

sequence of the greater tension acquired
by the latter from heating, From the grooves
of the cylinders I ! the compressed air passes,
by the tubes Q Q, into a single tnbe, L, where
the governor, moved by handle @, introduces
it, by means of the tubes X, into the usual
cylinders employed in steam-engines for com-
munieating motion to tlie machinery, and be-
comes a force capable of being distributed to
an{ operating mechanism.

t now remains to be shown how the ful.
minatingcharges are ignited. In the longi-
tudinal middle of the apparatus, as seen in
Drawing 2, on' the right-hand side of Fig. 3,
there are two Daniel batteries of the Minotte
type, B/, placed in a box resting on several
spiral springs, and connected to » saspended
table. eee batteries put in activity & Rulim-
korfl ooil, B’. 'The positive and pegative cur-
rents that pass from this .coil commanicate

-with two copper plates, insnlated from each

other by au ivory plate, and, in consequence,
the positive current bifarcst
in the center of piece f, with which it is in-
salated. The valve that incloses the fulminat-
ing-cliarges in this point bas in its prolonga-
tion V two projections, terminating in a spring.
Obl;e of ttliwoe eommnl;i(msTconstantly ;vith
the negative copper plate. The other, where
the yalve is held back by the piece Y is in
coutact with the ivory plate, and the electric
cirenit is open, and no effect is manifested in
the center of f coniaining the charges, but
iminediately the above valve is left free from
Y it moves, and the other projection commn-
nicates with the positive copper plate, tha

current becomes closed, and the electric spark

shoots from the positive to the negative pole,
and in its passage traverses and ignites tne
fulminating-charge. :

Having now described the principles of onr
invention, we may add that the advaptages
we expect to.be realized from it are mauy and
inportant, especially in its application to lo-
cowotive and marine engiues: ‘First, in econ-
omy. The fulminating matter would cost
much less than coal. For locomotives the
tender, and waste of power for dragging it

filled with water and coal, would be saved, |
- and in sea-going vessels much less space than

that occupied for buukers, coal, &e., would

es and penetrates .

be required. The coal, and time expended
for getting up steam} would also be saved, as
an_engine, worked on onr invention, would
ouly consume when in action, and would al-
ways be ready to start, as the tanks e’¢’ might
always be kept charged with compressed
air; bt should they not be so, it being easy
to repeat the ignition of the charges with
great rapidity, the pressure could be got up

Ju a few minates, and when in action the

power and velocity ¢an He regulated as re-
guired by slackening or increasing the rapid-
ity of the discharges. Becondly, in the total
absence of smoke, especially in tunnels, sta-
tions, confined localities, and” aboard ships.
Thinily, obviating, in marine engines, the risk
of running short of coal on the voyage, at-
mospheric air being always present.

We claim as our invention—

1. The combination, substantially as before
set forth, of the charger for the explosive ma-
terial, the piston for receiving the force of the
explosion, and the air-compressing piston and
cylinder for compressing air. )

2. The combination, substantially as before
set forth, of the. charger, the piston for re-
ceiving the force of the explosion, the air-
¢ompressing piston and cylinder,and the elec-
trie ?pparatua for igniting the explosive ma-
terial. I

3. The combination, substantially as before
set forth, of the charger, the piston for re-
ceiving the fored of the explosion, the air-
compressing piston and cylinder, the electric
apparatus, and the compressed-air tank.

4. The conbination, substantially as before
set forth, of the charger; the piston for re-
eeiving the foree of the explosion, the grooved
cylinder thereof, and the air-compressing cyl-
inder dnd piston.

5. The combination, substantially as before
set forth, of the charger for the explosive ma.
terial and the explosion-pistons, arrauged to
move in opposite directions.

6. Tle combination, substantially as before
set forth, of the two explosion - pistons and
their cylinders, and of the two air-compress-
ing pistons and their cylinders, all in the same
line, ’

7. The combination, substantially as before
set forth, .of the charger, the piston for re.
ceiving the force of the explosion, the air-
compressing pistou and cylinder, and the
spring - for eftecting the return movement of
the said two pistous.

CESARE CAROBBI,
GIUSEPPE BELLINI.
Witnesses: .
HERMANN AKERMANN,
ORESTE BERTINL



