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UNITED STATES PATENT OFFICE. 

CESARE CAROBBI AND GIUSEPPE BELLINI, OF PISTQ3A, ASSIGNORS OF 
oNE-THIRD THEIR RIGHT TO John REYNOLDs, of PRATO, ITALY. 

IMPROVEMENT ATOSPERC-AR COPRESSORS FOR YORKNG ENG NES, 

specification forming part of letters Patent No. 59,826, dated January 26, 1875; application filed 
• May 28, 1874, 

To all olton it play concer: 
Beit known that we, CESARE CAROBB and 

GIUSEPPEBELLINI, both subjects of the King 
of Italy, and lesiding at Pistoja, Tuscally, in 
the Kingdom of Italy, have invented a Pro 
cess and Machine for Working Locomotive 
and other motive-power Engines by means of 
atmospheric air, gompressed by the combus 
tion of fulminating matters, in substitution of 
steam, of which the following is a specifica 
tion: 
Carded cotton, heiap or linen tow, 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 extra 
ordinary explosive forcé without producing 
smoke or leaving ally residue, or dirtying or 
deteriorating the vessel in which they have 
been burned. This explosive force we apply 
to setting in motion all apparatus, to whicil 
we have given the aaine of the atmospleric 
air coin pressor” by making small bails, which 
we call charges, of any of the above-hained 
fulminating substances, and causing then to 
fall and then explode by means of an electric 
spark between the pistons of two sets of cyl 
inders placed in juxtaposition on a right line, 
and which pistons, driven by the explosions 
in two opposite directions, force and compress 
the air contained in the cylinders into air-tight 
tanks. The air so compressed is conducted 
from these tanks to the propelling mecluanism. 
usual in steam-engines, and in its passage ab 
sorbing the heat that it as 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 tile air 
tight tanks take the place of the boiler and 
furnace in the usual construction of stean 
engines, and can be applied to any engine 
where innotive 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 longitudinal 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 fill the citical holes 42 in that piege, 

the compressor; Figs. 2 and 3, transversal sec. 
tions of the saiae, respectively, taken in the 
points torrespontling to the lines ( i? a lit of 
i)rawing No. 1; Fig. 1, IDrawing No. 3, a hor 
izontal section of the compressor, taken upon 
the line e d of i)rawing No. 1; Figs. 3, 4, and 
5, sundry transverse sections, and Fig. 2 the 
principal pieces together, of which the coin 
ressor is composed. 
f is a piece of cast-iron, so formed tilai, a 

section of it, lyeing made as indicated by the 
dotted lines i e 3, Fig. 2, Drawing 3, slows 
that it is composed of three concentric cylin 
drical portions, tie largest of which is between 
the other two. This piece f has two perfora 
tions, one of which, 72, Drawing 1, is rais. 
verse atl horizont, and the other, h, per 
pendicular to n, which, commencing at tie up. 
per circut)ference of f, terminates at its ce. 
tery here there are two other small cogical 
perforations opposite to each other on a right, 
line crossing the led of the perforation it. 
are two hollow cylinders, each formed of a 

steel core, o, Figs. 3 and 4, Israwing 3, around 
which is a band of copper, surmounted by a 
bronze cylinder, laving in its inuer side a 
spiral groove or female screw, and these three 
layers united together at both extremities by 
a circular ring for; but one piece. These two 
cylinders (the othe to the 1right, the other to 
the left) are attached to f by means of the 
short cylindrical projections of this piece, be 
ing made to enter into them, and causing a 
ring of each cylinder to come in contact with 
the remainder of the piece?, Fig. 2, Drawing 
3. By tile other ring at the fartheir extra 
ity of the cylinders t , they are each joined 
to another cast-iron cylinder of larger diana. 
euci, n. ii., aid these latter are closed at their 
other ends by means of the covers T. These 
four cylintiers are thuis, placed on the gatha 
luorizontal right line, ind together with the 
piece f for a connected symmetrical wilt, 
solidly held together by sixtee sery robust 
steel ties, t, Drawing 3. The cylinders 
have eact 3, Saetallie pistol, k, terminating at 
the end towai'if in a small (Gae, waiei serves. 

At 
the other end, and forming one piece with tie 
piston, there is to each attached a rectanguiar 

  

  

  

  

  



Éia, i, which serves to join-their to pistons g 
of the cylinders i o), Drawing 1. Inside cy. 
inders an in, aid hear the covers T', there is 
in each a metalic disk, Z, that car side ia 
then, to wiei are fixed two smail cylinderg 
tia is slide it. T, each containing'an automatic 
wave, d' d', d' operas from outside to the 
inside of cylinders an ar, and coaminicates 
with the atmosphere. dogens in a like mail 
her, and the tube in which it is contained 
alides in another tale fixed to the cover T, and 
which servesto nake tie cylinders in coin 
initnicate will the compressed-air tanks et af, 
Erawings 3 and 2. These tanks are two hol low cyliiiers, of Yought-iro or steel, very 
strong, coalitanicating with each other by 
heaas of the staal bogizontai tabes A. A. BB, 
and fit raised with safety - waives E. E. The 
8aiti ta is is geceiva the cornfesseti aii frong 
{y} inders 3, p. They aris placed parallel to 
each other inder the compilessor in its longi. 
tadinal direction, vizicii rests upon them. 
The bars a that inite the pistons & said g, 

have transyersely inserted in them suadiry 
saai steel cylinders, 3, 2, 3, &c. Fig. 3, Draw. 
igs i and 3, which, acting like teeth, move 
the shall wheels x, and these tie rods V, in 
which tiey are fixed. At each extremity of 
i ese rode there is a ?istan, similar in for a to 
the firing of a watch, which is heid fireaty by 
ths catchi,connected with a smailerick-wheel, i, which car start at pleasure, and so tighten 
a spiral spring inclosed in tie said druin, one 
ead of which spring is fixed to the rod V, the 
ottier to the tiram. Wien the pistors K. 
isive from the piece.fby the explosion of the 
fullinating-charge, arrive at the end of their 
8troke, and their force spent, this spring 

- serves to push then back to their starting 
point. At the aparture it, Drawing , there 
are three conical tubes, p, fixed with their 
apex turned dovy saward to a circalar revolving 
plane, toothed at its periphery. These tubes, 
(each furnished with a large safety-valves.) are for receiving the fulminating-charges. A 
handle traei by the teachinist causes the 
circular plane on which they are fixed to re 
volve, and biggs them inconautication suc 
cessively with tie peripley of a wheel, R, 
Fig. 3, Drawingsland 2, which sylheel, turning, 
presents at each of its revolutions tole that 
receives a ci arge and precipitates it into the 
perioration; h, wiere it fails by its own weight 
it to the eeriter of the piece.f. 
A very signaple clock-work arrangeinent, 

show it the apper part of Fawiagi, af. A 
consisting of a ciruin, in whici is confined & 
spring tending to expand or unroll, gives, by 
the interposition of a small toothed wheel, 
noveae t t the wheel , for receiviag tie 
clarges, regulated by a brake noved by the 
handle I, and laced on the perillery of a 
fly-wiesel couzeefed to the movement, The rod 
upon which the spring in the drui: 80ts, being 
iocused as a screw, gives novcent to a wire-el, 
tie red of which, being also a screw, moves 
another, witS is as fixed upon its axis an in 

59, 
dex, which shows the quantity of charges 
that become consumed, in order to regulate 
their repetition; bat even should the machi. 
ist fail to give attention to this index, a small 
bell, T', struck by a hanner, gives tie oppor 
...the signals. 
, As the spring which gives movement to this 
nechanism would soon iose its necessary tes 
sion, at every turn of the wheel R its force is 
restituted by means of the piece P, moved by . 
the piston K and tie levers M anti N, pivoted 
in Z. The said piston K moves also the ey 
indrical rod that traverses through the hole 
of the piece f, pivoted to the balance-shaft 

R R', Fig. 1, Drawing 3. - - 
To put the apparatus in motion, the conical 

tubes p are filled by hard with fulminating 
eharges, and the clock-work, novel et set 
free. The wheel R. taikes a change from one 
of the tubes and lets it fall tiarough the per- . 
foration l into the center of the piece f. in 
the other perforation, n, tiere is the cylindri 
cal rod above that acts as a wake, aa waiti 
a spring tends to impel in a contrary dire 
tion to the arrow, Fig. i., Drawing 3, but is 
withheld by the vertical rod g, iigs. is and 
3, Drawing 2, in order that the lole in its 
middle may coincide with the perforation k . 
and let the charge pass, but intaediately this 
has taken place the clock-work novement, lifts 
tle rody, and the cylindrical rot noves for 
ward, intersecting the perforational, an in 
prisoning the 'clarge is the cerater off, where, 
at the opportune noment, in electric spark 
ignites it. A large quantity of gas is fievi 
oped, and its elastie force, acting upon theis 
tons K, drives them in opposite, directions 
without the explosion causing the east jai to 
the apparatus, in consequence of the two co 
trary directions given to the pistoras Tieti ta'al 
izing the shock. The pistons g, which are at ited to the pis 
tons K, as soon as they move will close the 
valves l', compress the air of the cyliners in 
which they work, and force the valves to 
open and admit the compressed air to pass: 
into the talks e e', when, having arriveti at 
the end of their stroke, and spent their EG pulsive force, will immediately recede agti. 
toward their starting - point, and by their 
back-stroke, the gas that may have acetauai. 
lated in cylinders from the explosion will 
be driven up the perforation k, aidi ass of 
into the atmosphere through the openings. A 
'A' Fig. 3, Drawing 2. At the back of the 
disks.2, there is itselaatic packing to protees 
‘the covers T from concussion, it case this lis 
tons g should not at the ent of their strek 
have speat their entire force. The coarapresset 
air is conducted from the tanks by the tubes ) 
D, and, passing through the grooves sf the 
cylinders t, is there increased in tension by 
absorbing the leat that has been coil stilti 
cated to then by the combustion of the 
charges. This gives the double advaitage of 
keepifag the center of the piece f 'cool, which 
is necessary to avoid the spontaneous corable." 
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tion of the charges, and 
sing the motive power of the compressed 

A. - 

In the tubes DD there is a valve opening 
fron tre, which prevents the heated comp air returning into the 
tanks, notwitlistanding that the equilibrium 
between the air in them and that that has 

. ed through the tubes has been destroyed, 
honsequence of the greater tension acquired 
by the latter from beating. From the grooves 
of the cylinders l the compressed air passes, 
by the tabes Q Q, into a single tube, Lwhere 
the governor, moved by handle Q', introduces 
it, by means of the tubes X, into the usual cylinders employed in steam-engines for com 
nucleating motion to the machinery, and be 
comes a force capable of being distributed to 
al operating mechanism. 

t now remains to be shown how the full 
minating-charges 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 
apiral springs, and connected to a suspended 
table. eae batteries putin activity a Rulum 
korf coil, R. The positive and gegative cur 
rents that pass -fron this coil communicate 
with two copper plates, insulated from each 
other by an ivory plate, and, in consequence, 
the positive current bifurcates and penetrates. 
in the center of piece?, with which it is in 
saluated. The valve that iscloses the fulminat 
ing-charges in this point has in its prolonga 
tion W two projections, terminating in a spring. 
One of these communicates constantly with 
the negative copper plate. The other, where 
the valve is held back by the piece Y, is in 
coutact with the ivory plate, and the electric 
circuit is open, and no effect is manifested in 
the center off containing the charges, but 
intmediately tire above valve is left free from 
Yit moves, and the other projection commu 
inicates 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 the fulminating-charge. 
Having now described the principles of our 

invention, we may add that the advagtages 
we expect to..be realized from it are may and 
in nt, especially in its application to lo 
coliotive and tharine engiues: First, in econ 
ony. 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 bunkers, coal, &c., would 

in a few minutes, 

and at the same time in be required. The coal, and time expended 
for getting tip steam would also be saved, as 
al, engine, worked on our invention, would 
only consume when in action, and would al 
ways be ready to start, as the talks e'e niglit 
always be kept charged with compressed 
air; but should they not be so, it being easy 
to repeat the ignition of the charges with 
great rapidity, the pressure could be got up 

s and when in action the 
power and velocity can be regulated as re 
quired by slackening or increasing the rapid 
ity of the discharges. Secondly, in the total 
absence of smoke, especially in tunnels, sta 
tions, confined localities, and aboard ships. thirdly, 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 
eompressing piston and cylinder, and the elec 

pparatus for ignitirig the explosive ma 
2. 

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

4. The combination, substantially as before 
set forth, of the charger, the piston for re 
ceiving the force of the explosion, the grooved 
cylinder thereof, and the air-compressing cyl 
inder and piston. 

5. The combination, substantially as before 
set forth, of the charger for the explosive ma 
terial antil the explosion-pistons, arranged to 
nove in opposite directious. 
6. The combination, substantially as before 

set forth, of the two explosion - pistons and 
their cylinders, and of the two air-compress 
E. pistons and their cylinders, all in the same 
le, 

7. The combination, substantially as before 
set forth, of the charger, the pistou for re 
ceiving the force of the explosion, the air 
compressing pistou and cyliuder, and the 
spring for effecting the return unovelment of 
the said two pistols. 

CESARE CAROBBI. 
GUSEPPE BELLINI. 

Witnesses: 
HERMANN AKERMANN, 
ORESTE BERTINI. 

  

  


