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Claim.~—1. The combiustion, with & tricycle, of the Lvider B, pro-
vided with & valie. V, and remnvsbly utiacked to st trievele, anoen
gine mounted vpot said tricvele and dupted 1o propel said ticyele. aud
meuns for connecting eaid bolcer L to sunplv waid engine, substantial'y
a5 described,

2. The combination, v s tricvele, of the halder B, removabliy
atirched therelo, sn engine woLnied ois said tricycie, £PG means fur con-
uecting said hoider B 1w supply raid engiiv Wt wre provid
oitts witl devices for conirotiing the fiow of uir from sad bolder B
v engine.

. The combination, with
boider B, an engine for proy
vided with g dever for eoutrobin

v 8 trievcle, of the removaiiy-atuched
i trieycle, gud a throtie-valve pro-

be firmstpply wosard cnlone

g
4. The combination, with & vebice haviug 8 boiow frame eleroed
with eonpressed wir, of the !
nd partunie therewal, an engiie

B removably ailached 1 seid

rnoanted on said veliciy, ang e

means for coznectig said boider B and eaid frame snocessively to said
ergine W sopply it with sir for propelling said vehicle.

5. The combinstion, with a vebicle having & boliow frame charged
with compressed air, of the holder B, removubly sitacted to said vehicle
and portzbie therewiih, un engine mounted on ssid vebicle, and suitable
meaus for connecting said bolder B and said frame sucosssively to aaid
engine to sapply it with air for propelling said vehicle, and sdded means
for eontrolliug the Bow of ait o said engine.

6. The combination, with & vehicle, of the hoider B, provided with
& velve, V, removsbly attached to cald vehijcle, an engine mounied apen
said vebicle snd adapted to propel said vebicle, means for conoecting
said holder B to supply ssid engine, and independent devices for pro-
peliing said vebicle bx fooi-power, substantially as described.
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UNITED STATES PATENT OFFICE.

JAMES IRA PITTMAN AND ELIZABETH HARRISON, OF VALDOSTA, GEORGIA; 8AID FARRISON
ABSBIGNOR TO BAID PITTMAN.

AIBR MOTOR OR LOCOMOTIVE.

No. 931,643,

Bpecification of Letters Patent.

Patented Aug. 17, 10090.

Application filed May 7, 1908. Scrial No. 318,855.

To all whom it may concern:

Be it known that we, Jases Ina Irrrsian
and Fnizanerin Harrison, citizens of the
United States, residing at Valdosta, in the
county of Lowndes and State of Georgia,
have invented new and useful Improvements
in_Air Motors or Locomotives, o} which the
following is a specification.

This 1nvention relates to air controlled
motor devices such as locomotive and sta-
tionary engines, vehicles and other mechan-
ical organizations which can be driven or
operated by air under compression,

In the preferred application of the inven-
to locomotive engines, the latter are
equipped with the usual wheel driving mech-
anisin and cylinders with which the pumps
coiperate, n portion of thess pumps beingi
actunted sololr.\)’oby the movable elcments o
the engine, and the remaining portion of the
pumps being manually operative and used
only to start the engine and connected to a
receiving reservoir having communication by
means of suitable pipes with storage reser-
voirs, and the storage reservoirs attached
by conduits to a distributing reservoir simu-
lating the usual boiler of a locomotive.

The course pursued in starting and stop-
ping the enginc or other motor device with
which the invention is used will be more
fully hereinafter specified, and in all appli-
cations of the invention the object sought is
u material saving in the expense of running
n locomotive or other motor, ns no fuel is
required loaded on and carried by the motor,
nnh the mechanism ordinarily employed in
connection with steam engines and other
motors is reduced to a minimum in the pres-
ent organization.

A further object is to maintain at all
times within the distributing reservoir an
cffective air pressure for actuating the pis-
tons, drive w?wels, and other mechanisms,

In the drawings, Figure 1 is a side eleva-
tion of an nir locomotive embodying the fea-
tures of the invention. INig. 2 1s a top plan
view of the locomotive. ﬁi . 3 is a detail
trnnsverse section, on an cnﬁznrged scale of
one of the auxiliary pumping devices.

Similar numem{q of rcference are em-
ployed to indicate corresponding partsin the
several views.

The numeral 1 designates a distributing
reservoir simulating an ordinary locomotive
boiler, hut without the usual tubes and flues

or other incidental attachments necessary in
t’.e control of steam production, conveyance,
and storage. This reservoir will extend at
its rear terminal into a suitable cab 2, and
attached to the working organization of the
engine is the usual form of tender 3, which,
in this instance will serve not as a means
for holding fuel, but as a support and con-
venient device for positioning a receiving
reservoir 4 and storage reservoirs 5.

The storage reservoirs & are attached by
pipes 6 and 7 te the distributing reservoir
1 and between ‘the said stornge reservoirs
and the receiving reservoir 4 is a connecting
T-pipe 8, having a valve 9 in one brum-f;
thereof. The receiving reservoir 4 also has
a relief or exhaust valve 10, for a purpose
which will be presently set forth. On oppo-
site sides of the longitudinal center of the
forward portion of the engine and wider the
forward portion of the distributing reser-
voir 1 are pumps 11, which have suitable pis-
tons and piston rods 13 connected by link
rods 15 and a rock shaft 15* to eccentrics 16
on one of the engine axles 17, The eccentric
mechanism 16 operateg the pumps, and the
latter are of any preferred air pump con-
struction, and are connected by pipes fS and
19 to the receiving reservoir 4.

The distributing reservoir 1 has opposite
Sipes 20 extcndin{; from the rear thercof

ownwardly to cylinders 21, the Intter hav-
ing suitable piston rods 22 coiiperating there-
with and attached to drive rods 23, for actu-
ating drive wheels 24 of the engine, this lat-
tcr construction being similar to an ordinary
locomotive engine. The feed of the air from
the distributing reservoir 1 to the cylinders
21 is controlled by a throttle valve 25 of
suitable nature and accessible within the eab
2. The distributing reservoir 1 is anlso sup-
plied with an inlet valve 26 located at tfxe
upper {))«;rtion thercof for attachment thereto
of a tube or suitable connection from an air
compressing mechanism that may be at a
station or other supply point for initially
charging the said reservoir with nir to give
the engine sufficient power or motive force
to set the pumps in action. The reservoir 1
will have n large capacity in practice and
n large volume of compressed air may be
stored thercin, this reservoir scrving as a
main  gencrating means between  specified
points or interval stations where it will be
replenished or resupplied with compressed
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eir whenever found necessary. By the op-
eration of parts hercinafter specifidd and
}mrticulurl the purps 11 some air will be
orced back in the recciving reservoir 4 and
from the latter flow into the storage reser-
voirs 5 which serve as feeders for the distrib-
uting reservoini 1 when opened for com-
munication with the said distributing reser-
voir, The pressure in the distributing reser-
voir 1, however, will always be materially
greater or in excess of that required to oper-
ate the driving mechanism of the locomotive
or engine and from time to time the said dis-
tributing reservoir will be replenished from
the storage ~eservoirs b or at times when the
quantity of compressed air in the distrib-
uting reservoir runs low and the engine iy
liul){;; to stop before arriving at a station
having a charging appuarutos connectible
with 5)(: said distributing reservoir.,

In the operution of the motor, the com-
pressed air is fed to the cylinders 21, which
sre cntirely independent of the pumps 11
and have no connection with the latter, and
through the operation of the pistons in the
cylinders, which move alternately in oppo-
site directions as in ordinary locomotive en-
gines, the drive wheels 24 will be actuated.

In addition to the usual link motions and
slide valves, the improved engine will in-
clude a signal device such as a whistle, if
found necessary, or a bell operative from the
cab, a head-light, and a fender or catcher.

After the engine is started, when less
power is required to maintain the motion
than was required to start it, the pumps will
be thrown into service to compress air in the
reservoirs 4 and 5, to be eventuallf' supplied
to reservoir 1, to compensate for the ainount
of air withdrawn in excess of present needs,
but when a stop is made the valve 9 will
be closed and the valve 10 opened to prevent
the establishment of pressure between the
receiving reservoir and the two storage res.
ervoirs 5, and to liberate air from the reser-
voir 4, so thai the lattes may be clear'for re-
ceiving air from the pumps 11, for instance
after ghe engine i8 agenin started. In a case
of emergency the hand pumps may be oper-
ated to charge the distributing reservoir
through the receiving reservoir 4 and stor-
age reservoirs 5, and when the hand pumps
are operated the air that may be in the res-
ervoir 4 at the time is liberated, so that the
air may pass from the hand pumps into the
reservoir 4 and from the latter into the res-
ervoirs 5 and then into the distributing res-
ervoir, the hand pumps being operated con-
tinuously until sufficient air has been com-
pressed 1n the distributing reservoir to actu-
ate the driving mechanism including the
pumps 11. All the reservoirs will be of such
resistance, structurelly, as to adapt them to
receive air under
excess of that required to operate the loco-

ressure considerably ‘in

motive, and thus avoid any tendency to ex-
pand or injlury to the operator due to ex-
plosion.  All of the reservoirs will be pro-
vided with suitable by which the
amount of pressure within the several reser-
voirs may be readily ascertained. .

It will be understood that the operation of
the cylinders 21 and of the pumps 11 is en-
tirely independent, or, in other words, the
cylinders 21 are not the pumps, but separate
organmizations are used te. pump the air, and
have their Yistuns operated by the adjacent
drive wheels through the medium of the
ceeentrics 16, connecting rods 15, and rocker
urins or links 154,

When the engine is stopped by shutting off
the air from the cylinders through the oper-
ation of the throttle or controlling valve 23,
the receiving reservoir 4 is cut out from the
storage reservoirs 5 to obviate any tendenecy
to equilibrium of pressure in the sweveral res-
ervoirs,and when t‘hc receiving reservoir is cut
out, as sct forth, the relief or exhaust valve
10 thereof is opened to permit all the air con-
tnined in the receiving reservoir to escape.
If the nir was ulluwc(Fto remain in the re-
ceiving reservoir 4 when the engine is
stopped and communication be maintained
between said receiving reservoir and the stor-
age reservoirs, the receiving reservoir would
not be in condition for further receiving zir
from the pumps 11, or in the case of emer-
gency by the operation of the hand pumps on
opposite sides of the engine adjacent to the
forepart of the cab, and for this reason equi-
librium of pressure in the reservoirs 4 and &
must be obviated to avoid blocking the move-
ment of the engine in starting the latter, and
which would result if there was a resisting
amount of air in the reservoir 4 to the in-
troduction of any more air in the said reser-
voir when the enginc is started. In starting
the engine, the throttle or controlling valve
25 is opened, the valve 10 closed, and at a
proper interval after the engine is in motion
communication between the receiving and
storage reservoirs is reéstablished, the en-
gine when in motion operating the pumps 11
to force air backwardly into the receiving
reservoir 4 under compression. When the
engine is stopped and ready to start again
the receiving reservoir will have no pressure
on it and the engine will move off quickly
as there will be no resistance to such motion
but the draft strain of the train.

The initial charging of the engine with air
may be accomplished, in a simplified manner,
by attaching the inlet valve 26 to an air
pumping means located at a station or other
supply point and during such initial charg-
ing of the distributing reservoir the valve 25
will be closed. The pressure of the air thus
initially stored in the reservoir 1 will have
sufficient power or motive force to set the
pumps in action when the valve 25 is opened,
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or to serve s a motive means until the engine
i« under headway and the air from the
pumps 11 regularly forced back and com-
wessed in the receiving reservoir 4, as be-
ore explained.

One of the most essential conditions prece-
dent to the practical operation of the
motor is the relative dimensions of the
pumps 11 and cyvlinders 21 or the propor-
tionate areus of the pistons of the pumps
and eylinders.  Care will be exercised in the
construction of these pumps and cylinders
from a standpoint of proportions or differ-
ence in arveas to insure a replenishment of the
compressed air within the distributing reser-
voir 1 through ti.c actuation of the pumps in
amonnt approximately equal to the amount
of air fed from the said distributing reser-
voir to the eylinders or the exhaust of the
compressed air from the distributing reser-
voir in excess of that required wﬁen the
pumps are in service to maintain the motion
of the motor and its load, the said pumnps
forcing the air backwasdly into the auxilinry
reservoir 4 and storage reservoirs 5 and from
the latter into the distributing reservoir, as
hereinbefore indicated. The motor pistons
should have an arca greater than that of the
pump pistons by a difference suflicient to
receive so much power from the distribut-
ing reservoir as is required to maintain the
motion after it has been estabiished under
ordinary conditions. When the motor is
getting under way the pumps are out of
service or are working agninst a resistance
not yet accainnulated to 1ts maximum. At
this time the power applied in the motor
cylinders is, go start with, a naximum
due to tlmﬂm-mum in the distributin
reservoir applied to the whole arcas o
the motor pistons,  The net power ap-
plied is grmiunl';y reduced from this maxi-
mum to that due to the pressure in the
distributing reservoir applied to the dif-
ference between the areas of the cylinder
pistons and those of the pump pistons. In
going up grade the pumps may be thrown

out of service, if required, thus obtaining the’

maximum power again at this time. In go-
ing dowu gre-le, under conditions favorable
to the action, the supply valve 25 may be
closed, and the fall o t[he motor and its J{ond
may be utilized to operate the pumps to store
compressed air, thus replenishing the supply
of power. In cases of emergency or when it
is found that the gages indicate a low pres-
sure present in the several reservoirs, the
hand pumps or the clectrically operated
pumps may be independently vtihzed for re-
storing the necessary pressure in the dis-
tributing reservoir.

The Tocomotive engine is also shown
equippe:l with a hand or manually operated
pum‘p on ench side which will be used inde-
pendently of the air pumping devices lo-

cated at stations or other points for initially
churging the reservoir 1 or to otherwise re-
plenixh said reservoir if found necessary at
any time during the operation of the engine.
This auxiliary manually operative pump 79
consists of an upper section 28 and a lower
section 28, both sections being in the form
of cylinders which are independent of each
other and connected by an intermediate tu-
bular union 30, provided with suitable stuff- 45
ing boxes or glands 31, through which and
the cylinders a piston rod 32 extends and
has on its lower end a piston head 83 nnd
on ity up})cr purtion a piston head 34. 'The
lower cylinder 29 with the piston head 33 go
serves a8 a double acting pump and has
upper and lower inlet valves 35 and 36.
The upper cylinder and its piston 34 is also
1 double acung puinp and has suitable inlet
valves 37 and 87, Connected to an inter- gs
mediate portion of the upper cylinder 28 is
a pipe 38 having an exhaust valve 38* and a
suitnble governor 39 and a controlling valve
40. 'This pipe 38 extends rearwardly and
is cunncctull to the reservoir 4. The pipe 38 g9
connects with a valve chamber 40* in a part
of the wall of the section or cylinder 28, and
sald valve chamber hus upper and lower
pussages 41* and 41° communicating with
the upper and lower portions of the interior gg
of suib section or cylinder. Within this
vitlve chamber is a. slide stem 42+, with
valves 490 fixed thereon and operating to
nlternately open and close against seats 42¢
and 429 The upper part of the auxiliary 100
pump, when the valve 40 is open, will boe
effective in storing nir under pressure in the
reservoir 4 during opposite strokes of the
piston 34, but when tllxe valve 40 is closed
there will be no resistance to the operation 105
of the lower piston 33 by reason of tho
escape of the air through the exhaust valve
382, the latter being opened under such con-
ditions. The goveruor 39 may also have &
train pipe 41 attached thereto and the upper 110
part of this uuxiiinrg pumn under these con-
ditions, or where the train pipe 41 is at-)
tached thereto, may be utilized in Yum ing’
air into the train line when the valve 40 is'
closed. ‘116
The lower piston 33 operates on both-
strokes, through the medium of the upper
and lower inlet valves 35 and 36, to alter-
nately deaw in and force air outwardly
under compression therefrom, a pipe 42 be- 120
ing connected to the upper part of the lower
section or eylinder 29 and also to one end
of the receiving reservoir 4. A second pipe
43 is connected to the lower portion ofpt 1e
section or cylinder 29 and to the main or 125
distributing reservoir 1, said pipe having a
suifable check-valve 44 therein to prevent
the air stored in the reservoir 1 from passing
back to the lower section or cylinder 29.
Through the medium of the pipe connec- 130
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tions 42 and 43, both the distributing reser-
voir 1 and the receiving reservoir 4 will be
supplied with air, and from the receiving
reservoir, the aic will pass to the storage or
auxilinry reservoirs 5, and thus the locomo-
tive will be initially prepared by the aux-
iliary pump set forth for starting operations
and supplied with a pressure sufficient to
overcome the tractive resistance of the loco-
motive and cars that may be attached there-
to. 'The pistons 34 and 33 and the piston
rod 32 are nctusted by a hand lever 45, pro-
jeeting rearwardly from the pump within
casy renching distance through the forward
part of the cab.

In addition to the check valve 44, tho
other pipes between the pumps 11 and re-
ceiving reservoir 4 and hetweet: the manuall
operative pumps located immediately in ad-
vance of and close to the cab 2 will be pro-
vided with suitable check valves, as at 46
and 47 for preventing the air from passing
down to the pumps when the pistons of the
Intter are moving backwardly to take there-
into new charges of air, and each of the
|n||n¥s will have n distinct check valve 48
which will automatically open when the
auxilinry reservoir ¢ is cut out to permit the
cceapo of the air from the pumps so that the
latter may continue to opernle until the Slled
reservoir 4 is relieved n} n portion of the air
compressed thereinto, or is free for stors
of another charge of air therein by the said
pumps, it being understood that the check
valves 48 of the pumps will open only under
excess pressure and not under normal con-
ditions or when the receiving reservoir is
thrown into communication with said pumps.

It will be understood that the pumns 11

will be constructed in all particulars similar |

to ordinary air pumps, and provided with
suttable inlets and relief means, and in view
of the use of the check valves 46 in the pipes
I8 and 19 the nir from the reservoir 4 can-
not escape back to the pumps, and when
liberated by the opening of the valve 10 will
bclforced to pass out through the said latter
valve.

IFrom the foregoing it will be scen that the
locomotive is eqmipped with pumping means
to meet various contingencies, and the same
pumping mechanisms and reservoir devices
may be equally well used in connection with
other motors either of a stationary or mov-
able type.

The proportions and dimensions of the
several reservoirs mnay also be changed at
will, as well as minor details of construction
to adapt the improved locomotive or motor
for various uses.

As a further cflective auxilinry in the
operation of the motor device hereinbefore
explained, a sto# battery comprising two
battery sections 49 and 50 1s disposed 1n the
rear extremitygef the tender of tho motor

£31,643

or air locomotive and electrically connected.
An eleetric motor 51 is conne :ted to the bat-
tery section 50, nnd a gencrator 52 is elec-
‘rically connectad to the storage battery
ection 49. The motor 51 has a pitm=n bar
or other analogous clement 58 orccativel
attached thercto and also to an air pump 54,
having communication with one of the stor-
nge reservoirs 5 through the mediuin of a
valved pipe 55. A velved pipe 56 is con-
nected to the remaining storage reservoir 5,
and communicates with an air engine or
motor 57, having a pitman bar or other
analogous device 58 attached thereto and
nlso to the generator 62. The gencrator 52,
as before indicated, is clcctricaﬁ; connected
to the storage battery section 49. The func-
tion of the auxiliary apparatus just de-
seribed is to start the air motor or locomo-
tive without operating the hand pumps here-
inbefore explained, and in the event that
there is no air stored to start, the battary
section 50 is connected to the clectric motor
51, throngh the medium of a switch 59. The
motor 51 is thug set in motion and the pit-
man bar 53 actuates the pump 54 to force air
into the adjacent stornge reservoir 5, it bein
understood that the valve in the pipe 55 wi
first be opened.  This electrical auxiliary
apparatus will always be ready for use or
service, particularly if the hand pumps be-
come disordered and it becomes necessary to
rechargre the distributing reservoir before a
mein charging station is reached or in case
the pressure in the distributing reservoir 100
runs so low as to be ineffective in propelling
the locomotive.

Having thus described the invention, what
is clnimeﬁ, is:

1. In an air motor of the class described, 105
a distributing reservoir adapted to be
charged at intervals from air compressing
stations, storage reservoirs connected to the
distributing reservoir, a mivinﬁ reservoir
having pipe connection with the storage 110
reservoirs, the pipe connection being dpro-
vided with cut-oﬁp:nd exhauat valves, driv-
ing mechanism including cylinders and
pumps, tubalar sus:ply connections between
the cylinders and distributing reservoir, tu- 115
bular connections between the pumps and
receiving and storage reservoirs, and hand
pumps %or charging the distributing reser-
voir in the event that the pressure in the
latter runs low.

2. In an air motor of the class describad,
a distributing reservoir adapted to be
charged at intervals from air compressing
stations, storage reservoirs connected to the
distributing reservoir, a receiving reservoir 125
having pipe connection with the storage res-
ervoirs, the pipe connection being provided
with cut-off and exhaust valves, driving
mechanism including cylinders and pumps,
tubular supply connections between the cyl- 130
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inders and distributing veservoir, tubular
connections between the pumpe and receiv-
ing and storage reservoirs, and suxiliary

-electric motor means and pump devices con-

nected to the storage reservoirs.
8. In an air motor of the class described,
s distributi reservoir and means for
ing and meintsining - the necessary
quantity of air under pressure in the distrib-
uting reservoir and including pump means
actusted by the motor while traveling, and
other pump means. operablc independently
of the gmt named pump means, all the pump
means being connected up to the distribut-
ing reservoir and that actuated by the trav-
e.lmF movement of the motor having a con-
trollable exhaust codperating therewith and
which will permit the latter pump means to
run withoui storage effect.
4. In a motor driven solely by compressed
air, a distributing reservoir, means for
i and maintaining the necessary

-quantity of air under pressure in the dis-

reservoir and including pump
means actuated by the motor while traveling

cflinder means supplied with cdmpresse(i

air from the distributing reservoir and serv-
in%u the main driving means for the motor,
and valve means controlling the relative sup-,
ply and exhaust of the air. ‘

5. In a motor driven solely by compressed
air, a distributing
charging and maintaining the neceseary
quantity of air under pressure in the djs-

tributing reservoir and including pumef)'
travel-

means actuated by the motor while

ing, and driving mechanism for the motor
including drive wheels and cylinder means,
the cylinder means being supplied with air
under pressure from the distributing reser-
voir to actuate the drive wheels, the pump
means serving solely to establish air pres-
sure within the reservoir.

In testimony whereof we have hereunto
sct our hands in presence of two subscribing
witnesses,

JAMES IRA PITTMAN.
ELIZABETH HARRISON.

Witnesses:
W. Hawxins,
T. C. GrirrIN.
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To all whom it may concerr.:
Be it known that I, Fri > G. HenrincTON, 8 citizen
of the United States, residing at Decatur, in the crunty

|

of Macon and State of Iilinois, have invented certain

new and uscful Improvements in Compressed-Air Mo-
tors for Autornobiles; and 1 do hereby declare the fol-
lowing to be a full, clear, and exact description of the
invention, ruch as will enable others skilled in the art
w which it appertaine to make and use the same.

This invention relates to motows and mcre particu-
larly to that class which are designed primarily for use
upon autemobiles.

It is a well kaown fact that in the present form. of
automobile motors, whether they te electric. steam,
or explosive, the motor is required to do constant work
practically the entire time that the automobhile is run-
ning. There are many disadvantages to be found in
the present forms of motive power employed in this
connection and while owners of automobiles have Le-
come reconciled to these disadvantages they never-
theless exist. I have found that compressed air may
be used as a motive power with great efficiency upon
gutomobiles and that in fact, by the arrangement of air
compressors and other elements embodied \n my. in-
vention, the machine itself may be made v supply a
portion of ite own motive power.

More specifically my invention contemplates the em-
ployment of air compressors which are adapted for op-
eration from the recr axle of the machine when the
same is traveling down a steep grade or under other
conditions which will be apparent from the descriptior
of the in "ention which is to follow. Ttisof course en-
tirely impractical to generate sutficient motive power
by this meuns alone, to run the machine at all times,
and T therefore provide in addition to the compressors
which are operated from the rear axle, other compressors
which are operated by an electric motor, themotor being
used of course to generate motive power for the upgrade
travel of the machine or for travel under other condi-
tions.

It will thus be seen that while ihe invention does
not conte:aplate the generation of motive power en-
tirely by the machine itself, I kave greatly reduced,
by the arrargzement of compressors and other elements
the cost of runuing an automobile as far as regards the
motive power therefor.

In the accompanying drawings, Figure 1 is a side
elevation of an automobile employing compressed air
28 a motive agent and using the compressors and other
elements embodied in my invention, the body of the
sutomobile Leing shown in dotted lines, Fig. 2 isa tcp
plan view of the automobile ehowing the relation ard
construction of the compressors, motors, ete. the body
of the autornobile "eing however omitted, Fig. 318 a
detail borizontal sectioral view thrcugh one of the
cownnressors operated from the rear axle of the aut-

i
|
|
|

mobile and the tank into which compressed air is
forced, ¥ig. 4 i=a front end elevation of the automobile,

| parts being broken away to show the invention, and,

Fig. 5 is a similar view but of the rear end of the auto-
mobile,

Referring more specifically to the drawings the bed
frame of the automobile is shown as lieing of the usual
construction and is indicaied in general Ly the numeral
10. The front axle of the cutomobiie is indicated by
the numeral 11 and the rear axle by the numeral 12, the
former being provided with wheels 13 the latter with
wheels 14. A compressed air mnotor 15 is mounted at
the forward end of the machine and the power shaft
of the motor which is indicated by the numeral 16 ex-
tends rearwardly and is geared with the rear axle 12,
the gearing not heing shown but being inclosed 1n the
usual gear casing 17, The usual fly wheel 15 is fixedly
mounted upon the shaft 16 adjacent the motor 15 and
the motor is supplied with air from a storoge tank 19.
This tank 19 is aiso located at the forward end of the
machine and is supported upon the frame 10 in any
suitable manner. The supp!y pipes leading from this
tank to the motor are indicated by the numeral 20 and
the tank is provided with a safety valve 21.

Before descriling the compressors for furnishing the
tank 19 with a supply of comypressed air, it will be nec-
cssary to first describe other storage tanke into which
the air is first compressed and which have communica-
tion with the main storage tank 19. These other stor-
age tanks are indicated by the numeral 22 and are po-
sitiored parallel to each other and one upon each side
of tlie compressed-air motor shait 16, it beirg under-
stood of course that the tanks extend longitudinally to
the bed frame of the autminobile and are supported
thereon. The forward ends of the tanks are located ad-
jacent the reat wall of the main sterage tank 19 and
communication is had between the tanks 22 and the
tank 19 by means of pipes 23. Journaled in side and
intermediute beams 24 and 25 which form a portion of
the bed frame 10 of the automobile are crank shafts 2¢
it being understood that there are two such shafts, one
beiug locatel at each side of the machine and rear-
wurdly of the rear ends of the tanks 22.  Each of these
shafts 26 carrice at its outer end a fized sprocket gear 27
upon which arnd a similar gear 28 carried by the corre-
sponding wheel 14 is engaged a gprocket chain 29, there
being chitches 30 for the purpose of clutching the
sprockets 28 with the'r respective wheels 14 under con-
ditions which wiil presently he described. Thecn ches
30 may be vperated in any suitable manner and I have
shown a couventioial form of operating means for each
sprocket gear 28 and its vheel 14 an a13le lever 31 hav-
ing one of itsurms of yoke formation and in engagement
with a grooved collar formed integral with the gear.
To the other enid of the angle lever is connected the rear
end of a connecting rod 22 and the connecting rods for
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the two clutch operating devices extend forwardly and
are adupted for simultaneous operation by a lever 33 at
the front end of the machine.

Positioned direcily outwardly of each of the tanks 22
and extending beside the sume and in parallel relation
thereto is a pair of air compressor cylinders 34 in each
of which air cuinpressor cylinders is arranged a piston
35, the pistons {or the two cylinders being connected by
2 single integral piston rod 36 which in addition to
working through the ends of the cylinders, works ciso
through the ends of 2 cross head guide 37 which extends
between the opposing ends of the eylhinders 34 at each
side of the machine. A cross head 38 works in each of
the gaides 37 and pivoted to the ends of the cross head
are connecting rods 39 which are connected inasimilar
manner with the crank 40 of the corresjonding crank
shaft 26, These crank shaftsure Hlustrated in the dinw-
ings as havirg their crank portions extending in oppo-
site directions as is usually the case where codperating
crank shafts have a simifar relation.  Each of the air
cotapressor cylinders 34 communicates by way of a
valved pipe 41 with the adjacent tank 22 and it will be
urderstood that when the sprockets 28 are clutehed with
the rear wheel 14 of the automobile, power will be trans-
initted to the crank shafts and to the pistons for the air
compressors thereby resulting in air being compressed
into the tanks 22 and subsequently into the tank 19
from which it “aay be admitted to the compressed air
engine lo operate the same. Fly wheels 42 are fixed
upon the crank shafts 26.

As has heretofore been stated, it i8 not contemplated
that the power required to cumpress the air is to be -je-
rived solely from the rear axle as this would be imprac-
tical and in order that air inay be otherwise compressed,
I have mounted at the forward end of the frame 10 an
air compressor 43 which also has communication with
the tank 19 by way of a tank 44 this compressor being
driven from an electric motor 45. The compressor in-
cludes of course a piston € and connected with this pis-
ton is a pitman 47 which leads from a crank pin48ona
cross head 49, the gear heing mounted upon a shaft 50
which is counter to the shaft of the electric motor 45 and
being in mesh with a pinion 51 upon the said motor
shaft. '

From the foregoing description of my invention it
will be observed that the electric motor may firat he

|

utilized in the compression of air into the tank 19 and
that the compressed air motor is operated by air sup-
plied from this tank. When however the machine is
traveling down grade, the electric motor 43 may be shut
ofl and the sprockets 28 clutched with their respective
wheels 14.  The atr compressors 34 will then be vper-
ated 10 produce the same result as the compressor 43
and as a matter of fact if the grade is steep or lengthy,
sutficient air will in all likelithood. be compressed to run
the air compressed motor for considerable time without
the neceesity of bringing the elertric motor 45 into use,
it being understood that this not only saves [requent
recharging of the baiteries for the motor, hut that con-
siderable expense is spared in thisand other respects.

What is claimed 18—

1. A motive power for vebicles corprising o drive axle,
A ah metor, gear (ounections beiween  the
el ahaft of the motoyr and the diive axie. ¢ main com-
pressed adr storage tank., a pipe exiablishing communica-
tion between the tank ond the motor wherehy the Lutter
may e operated, sub-storage tanks ir communieation with
the main storage tank, air compiessors arranged to dis-
eharge into the sub-storage tanks, searing between the
suid compressors and the drive axle whereby the former
may be operated, a compressor arranzed to discharge into
the puiin storage tank, and a2 motor for operating said
enmpressor, suld motor being independent of the drive
mechiinism for the drive axle, -

2.\ motive power for vehicles comprising a drive axle,
A compressed air motor, gear connections between the
sower shaft of the motor and the deive axie. a main com-
pressed slir storage tank, a pipe establishing communicen-
tion be.ween the tank and tae mator wheieby the latter
may be vperated, sub-storaze tanks in communicition with
the main storage tauk. air compressors arraneced to dis-
charge into the sub-stornze tanks, erank sha“ts, connec-
tions hotween the erank fhafts and the compressor pistons,
a sprocoot carried by eacih of the crank shafts, a sprocket
tonsely carried upon the drive axle adjacent each end
thereof, sprocket chains connecting the sprocke.s at each
side of the vehicle, a cinteh for clutebiug cach of the last
mentioned sprocket gears with the drive axle, meanx where-
by the said sprocket gears may be shifted upon the axle
to rendei such clutel efective, aa alr compressor arranzel
to discharge jnto the main storage tank, and an electric
mutor for operating the compressor,

In testimony whereof, I aftix my signature, in presence
of two witnesses.

FRED G. HERRINGTON.

Witnesses :
J. W. CRANE,
A. Jo¥rL Bouop.
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UNITED STATES PATENT OFFICE.

S8EWARD 8. VERNON, OF PATERSON, NEW JERSEY.
COMPRESSED-ATR-POWER PLANT.

1,251,849,

Specifiation of Letters Patent.

Patented Jan. 1, 1918,

Application filled May 5, 1917, Serisl Xo. 186,681,

To all whom it may concern:

Be it known that I, SEwarp S, VERNON, 8
citizen of the United States, residing at
Paterson, in the county of Passaic and State
of New Jersey, have invented certain new
and useful Improvements in Compressed-
Air-Powe: Plants; and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

This invention relates to compressed air
power plants and the primary object of the
Invention is to provide a power plant in-
cluding an engine having a plurality of re-
ciprocatory pistons which are operated by
the forcing of compressed air within the
cylinders which surround the pistons, which
air is forced from a motive fluid chamber or

reservoir into the top of the cylinder, upon .

the commencement of the down stroke of
the pistons and further to provide means

whereby the air that has been utilized by

the engine will be exhausted out of the
cylinders upon the up stroke of the pistons.

Another object of this invention is to pro-
vide a novel inlet valve controlling mecha-
nism which is adjusted by the vertical move-
ment of a conical member which engages
and regulates the positions of valve stem
striking members and the quantity of air
admitted to each of the cylinders may be
regulated as desired by the adjustment of
the conical member.

A further object of this invention is to
provide a plurality of air compressors which
are operatively connected to the motive fluid
reservoir of the engine and supply the neces-
sary compressed air thereto for operating the

engine. :

ﬁnstill further object of this invention is
to provide means operable under an exces-
give air pressure within the reservoir for
automatically arresfinti the operation of the
air compressors until the air pressure within
the reservoir falls to normal at which time
the ﬂggeration of the compressors is again
sta .

With the foregoing and other objects in
view, this invention consists in such novel
features of construction, combination and ar-
rangement of parts as will be hereinafter
more fully described, illustrated in the ac-
companyin% drawings and claimed.

In describing the invention in detail ref-
erence will be had to the accompanying

drawings wherein like charactets designate
like and corresponding parts throughout the
several views, and in which:

Figure 1 is a side elevation of the engine
or motor showing the -connection with the
means for automatically controlling the op-
eration of the air compressor, and also show-
ing the air compressors or pumps and the
grune mover employed for operating them,

iagrammatically.
ig. 2 is an enlarged view of the engine
or motor showing the parts thereof in sec-
tion
F}g. 8 is a section on the line 3—8 of

kig. 2, -

%ig.’ 4 is an enlarged section illustrating
the conical members for adjusting the inlet
valve operating members, .

Fig. 5 is & horizontal section on the line
5—5 of Fig. 4,

Fig. 8 is a section through the means for
automatically controlli.ns] the operation of
the air compressor and showing its connec-
tion to the air compressor operating shaft
and members, .

Fig. 7 ir a plan view of a series of air com-

Ppressors, . . .
Fig. 8 is a section on the line 8—8 of Fig. 7,
Fig. 9 is an enlarged section through one

end of an air compressor cylinder, an

F’Fi%' 10 is a section on the line 10—10 of
ig. 2.

Referring more particularly to the draw-
ings, 1 designates the crank casing of the
motor or engine upon which a plurality of
cylinders 2 are mounted and through which
extends the crank shaft 8 of the motor. The
usual type of fly wheel 4 is mounted upon
one end of the crank shaft 8 and the shaft
i8 provided with a glumlity of crank por-
tions 5 each of which is disposed at a quar-
ter circle or an angle of ninety degrees with
respect to the one next theveto. The cranks
5 have the piston rods 6 connected to the
wrists thereof as is -usual in motor con-
struction. The piston rods 6 and the pistons
7 carried thereby reciprocate within the

linders 2. The supporting structure of
gﬁe motor has a motive fluid reservoir or
chamber 8 attached thereto in any suitable
manner such as by the angle bracket 9 as
clearly shown in Fig. 2 of the drawin
The reservoir 8 may be formed integrally
with the cylinders, if desired, without de-

arting from the spirit of this invention.
e reservoir 8 is provided for retaining
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the sudpply of compressed air which is em-
ployed for operatinF the engine The res-
ervoir 8 has a plurality of inlet openings 10
formed therein through which the air en-
ters the cap from the air compressors, which
will be hereinafter more fully described.
The air egresses from the reservoir 8 through
the pipes or tubes 11 which have communi-
cation with the interior of the cylinders 2
through the top of the cylinders so that
the air entering the cylinders will strike the
top of the pistons 7 and force the pistons
downwardly. -

The various pifpes 11 have valves 12 po-
sitioned therein for controlling the passage
of air from the reservoir 8 into the cylinders.
The valves 12 have valve stems 13 connected
thereto which valve stems are operated by
members 14 for operating the valve.

The valve stem striking members 14 are
slidably mounted in bores 15 which are
formed in bosses 16. The boess 16 are
formed upon the upper end of a sleeve 17.
Coil springs 18 are positioned within the
bores 15 and have their innermost ends con-
nected to the members.14 and their outer
ends engaging the shoulder formed by the
outer ends of the bores 15 for moving the
members 14 inwardly. The inner ends of
the members 14 engage the outer surface
of a substantiall sto-conical adjustin
member 20 which is mounted for vertica
movement within the bore 20 and the ad-.
justment of the substantially frusto-conical
member 20 regulates the gistance of the
E(r)ojection of the members 14 out of the

sses 16 and consequently regulate the
stroke of the valve rods 18 and the distance
of movement of the valve which in turn
regulates the quantity of compressed air
sug%lied to the interior of the cylinders 2.

e substantially frusto-conical member
20 has a vertical feed screw 21 attached to
the upgler surface thereof and projectin
outwardly therefrom. The feed screw 2
extends upwardly through the fe- | nut 22
which has a beveled gear 28 »tached thereto
the feed nut 22 being rotatably sup rted
bgr a suitable collar 24 which is g;:rmetﬁxpon
the top of the casing 25. The casing 25 in-
closes the valve stem operating members 14,
as clearly shown in Fig. 2 and is attached in
any suitable manner to & pair of the cylin-
ders 2. The beveled gear 23 is rotated by
a beveled ﬁear 26 which is mounted upon a
throftle rod 27. The throttle rod 27 extends
outwardly beyond the motor or engine cas-
ing and 18 adapted to be manually operated
for controlling the engine or motor.

The sleeve 17 has a beveled gear 28 mount-
ed upon its lower end which rotates the
sleeve for rotating the members 14 and mov-
ing them into en%zgement with the valve
stem 18. The beveled gear 28 meshes with a
second beveled gear 29 which is mounted

upon a shaft 80. The shaft 80 is positioned
within the crank casing 1 and rotatably sup-

- ported by suitable bearings therein and it
18 operatively connected to the crank shaft
through the medium of gears 81 and 82
which gears are arranged.for properly tim-
ing the rotation. of the shaft 30 and the oper-
ation of the valves

The manually operated valves 33 are
mounted in the pipe 11 so that in case the
valves 12 fail to properly work, the suip]y
of air to the c¥lmders may be cut off by
the operation of the valves 83. .

The compressed air necessary for the oper-
ation of the engine is supplied by air com-
pressors 35, of the reciprocatory which
compressors include cylinders 36, in which
are mounted reciprocatory pistons 87. The
pistons 37 have piston rods 38 connected
thereto which extend through stuffing boxes
89 carried at the inlet ends of the cylin-
ders 386.

The outlet ends of the cylinders 88 have
communication through a passageway 40
with the interior of tﬁe reservoir 8 or into
any suitable receptacle as desired. The air
is forced out of the cylinder 86 through the
outlet opening 41 and is drawn into the cy!-
inder behind the pistons upon the in or air
compressing stroke of the piston through
the air inlet 42. When the piston 47 starts
upon its rearward stroke a spring con-
trolled check ‘valve 48, which is carried by
the piston opens and allows the air to pass
through the piston into the cylinder in
front of the piston. The piston rod 88 is
pivotally connected as shown at 34 t¢ a
pitman 45. The pitman 45 is connected,
through the medium of bolts or the like 48
to an eccentric strap 47 which is mounted
about an eccentric 48. The eccentric 48 is
carried by a sleeve 49 which is rotatably
mounted upon a shaft 50." The sleeve 49 is
supported by suitable bearings 51 and it has
8 clntch section 52 carried by one end of the
same which is adapted for coaction with a
clutch section 58. The clutch section 38 is
feathered or splined upon the shaft 50 so
that when it is movéd into engagement with
the clutch section 52 the sleeve 49 and the
-eccentric 48 will be rotated by the rotation
of the shaft 60, for controlling the operation
of the air compressor. A m iem identi-
cal with that heretofore described is applied
for controlling the operation of all of the
air compressors employed comprising the
reservoir 8.

A structure is provided for automatically
controlling the operation of the air com-
pressor for arresting the air compressing op-
eration of the members when the reservoir
8 becomes overchar This mechanism
includes a cylinder 54 in which is mounted
a reciJ)rocable piston 55 to which a piston
rod 86 is connected. The piston rod 56 bhas
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arms 57 connected thereto at spaced inter-
vals which arms are pivotally supported ss
shown at 58 and are connected to the clutch
members 53 so that when the rod 58 is
moved outwardly the rods 57 will be rocked
for moving the clutch sections 53 out of en-
gagement with the clutch sections 52.

e cylinder 54 has communication,
through & pipe 60 with the cag 8. A pres-
sure valve 61 is interposed in the pipe 60 80
that when the pressure within the reservoir
8 exceeds the maximum pressure desired
therefor, it will operate the pressure.valve
61, and allow air to pass through th%})ige
60 and enter the cylinder 54 in front of the
piston, 55, thereby forcing the piston to-
ward the rear end of the cylinder and op-
eruting the piston rod 56 in the direction in-
dicated by the arrow A in Fig. 6 of the
drawings, which will rock the rods 57 and
disengage the clutch sections, thereby ar-
resting the operation of the air compressors
which will allow the lowering of the air
pressure within the reservoir 8 through the
utilization’ of the compressed air charge
therein. The air is bled from the cylinder
54, during the rearward movement of the
piston 55 by a bleed valve 64 which bleed
valve will diminish the air pressure within
the cylinder 54 and allow the spring 65 to
act for returning the giston 53 to its normal
position. An upstanding arm 68 is pivot-
ally connected as shown at 67 to the piston
rod 56 and it hag a coil spring 68 connected
thereto. During the outward stroke of the
piston 55, the arm 66 will move downwardly
and pass beneath the enlargement 68 formed
tipon the end of the rod 69; after the arms
have passed the enlargement, the ring 68’
will move the arm 66 to a vertical position
and it is held against downward pivotal
movement outwa:gly away from the cylinder
54 by a boss 70 so that when it strikes the en-
largement 88 upon the return stroke of the
piston, it will rock the rod 89 which will in
turn rock the rods 71 and 72 sufficiently for
moving the valve members 78, over the open-
ing 74 formed in the cylinder 54 which will
allow the complete exhaust of the air from
the cylinder 54 and also allow the piston 55
to assume its normal position at which time
the clutch sections 53 will be moved into en-
gagement with the clutch sections 52 and the
operation of the air compressors will be
agnin started for charging the reservoir 8
with compressed air.

A drain valve 75 is carried by the reser-
voir and when it is desired to drain all of
the air from the reservoir, it may be accom-
plished through the medium of this valve.

The cylinders 2 have their exhaust ports
76 positioned in the cylinder heads or tops
and these exhaust openings are closed by
the valve members 77. The valve members
77 are shaped so that air pressure within

the cylinder will seat the valve to prevent
the exhaust of air from the cylinders dur-
ing the downstroke of the pistons 7. The
valveg 77 are carried by rods 78 which ex-
tend upwardly through the top of the cylin-
ders and have their upper ends connected to
pivotally mounted 79. The rods 79
are pivotally supported by suitable supports
80 and have mdg 81 connected thereto. The
rods 81 have rollers 82 mounted upon their
lower ends which ride over the periphery of
cams 83. The cams 83 are mounted upon
the shaft so that during the upstroke of the

iston 7 the rods 81 will be forced upwardly,

or depressing the enlarged end 84 of the
pivoted rods 79 for unseating the valve 77 to
allow the escape of the air from the cylinder.
When the pressure upon the pivoted rods 79
is relieved, by the rotation of the cams 83
the springs 85 act to reseat the valve 77 and
cut off the exhaust of air from the cylinder.

Summing up: generically the operation of
the improved motor is as follows: The air is
compressed and forced into the reservoir 8,
by the operation of the air compressors 85,
so that when the valves 12 are opened, the
air entering the upper ends of the cylinders
2 will force the pistons 7 downwardly and
consequently rotate the crank shaft 8 from
which the power may be transmitted to any
desired source. The operation of the vari-
ous valves 12 of the motor or engine is con-
trolled, through the rotation of the shaft 80
by the- beveled gears 28 and 29 and the
sI};eve 17 so that the various pistons will be
operated at different times for providing a
power stroke always to the crunk shaft 8
the cranks of which are disposed at angles
at ninety degrees to each other so that no
two of tge pistons will be off centered at the
same time. The quantity of air admitted to
the cylinders 2 is controlled by the opera-
tion of the frusto-conical member 20 as pre-
viously described and the pressure of air
within the reservoir 8 is controlled by the
pressure valve 61, and the operation of the

iston 55 eliminates any danger of the lia-
ility of breakage of the reservoir 8 under
eXxoesgive pressure.

The improved power plant is primaril
designed rfor the propulsion of motor vehi-
cles, and by utilizing the compressed air en-
gine in lieu of an ordinary gasolene or kero-
sene engine, a smooth even running engine is
provided which eliminates the sudden jerks
or movements occasioned by the starting and
stopping of the gasolene engine; and a gaso-
lene engine or any other suitable type of
prime mover as indicated diagrammatically
at 100 in Fig. 1 of the drawings may be pro-
vided for operating the shaft 15 and the air
compressors or pumps 33, -

From the foregoing description taken in
connectinn with the accompanying drawin
the advantages of construction and of the
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method of operation of the improved com-
pressed air gower lants will be readil
apparent to those skilled in the art to whic
this invention appertains and, while in the
foregoing description, the principle of the
operation of -thig invention has been de-
scribed together with various features of
construction, it is to be understood that
certain minor features of construction, com-
bination and arrangement of parts may be
altered to suit practical conditions provided
such alterations are comprehend
the scope of what is claimed.

What I claim is:

1. In a compressed air power plant, the
combination, of a cylinder, a piston recipro-
cably mounted in the cylinder, a compressed
air retaining reservoir supported above said
cylinder, a pipe leading from the reservoir
to the inlet of the cylinder, a valve posi-
tioned within said pipe for controlling the
passage of air into said cylinder, a stem
connected to said valve, a sleeve supported
by said engine and rotatable by the recipro-
catory movement of said pistons, and means
curried by said sleeve for engagement with
said valve stem for operating said valves.

2. In a compressed air power plant, the
combination, of a cylinder, a piston recipro-
cably mounted in the cylinder, a compressed
air retaining reservoir supported above said
cylinder, a pipe leading from the reservoir
to the inlet of the cylinder, a valve posi-
tioned within said pipe for controlling the
passage of air into said cvlinder, a stem
connected to said valve. a sleeve carried by
said engine and rotatable by the reciproca-
tory movement of said pistons, means car-
ried by said sleeve for engagement with said
valve stem for operating said valves, and
means for adjusting the position of said
valve stem engaging means for regulating
the scope of movement of said valves for
regulating the quantity of air admitted to
said cylinders. .

3. In 8 compressed air power plant, the
combination, of a cylinder, a piston recipro-
cably mounted in the cylinder, a compressed
air retalning reservoir supported above said
cylinder, a pipe leading from the reservoir
to the inlet of the cylinder, a valve posi-
tioned within said pipe for controlling the
passage of air into said cylinder, a stem
connected to said valve. a sleeve carried by
said engine and rotatable by the reciproca-
tory movement of said pistons, means car-
ried by said sleeve for engagement with said
valve stem for operating said valves, means
for adjusting the position of said valve stem
engaging means for regulating the scope nf
movement of said valve for regulating the
quantity of air admitted to said cvlinders,
an exhaust port formed in said cylinder, a
valve normally closing said exhaust port, a
valve stem projecting upwardly from eaid

within

‘means operable un

valve, & pivotally mounted arm carried by
said cylinder for engagement with said valve
stem for unseating said exhaust valve, and
means operable upon reciprocatory move-
ment of said piston for rocking said pivoted
arm.

4. In a compressed air power plant, the
combination, of a cylinder, & piston recipro-
cably mounted in the cylindér, & compressed
sir retaining reservoir supported above said
cylinder, a pipe leading from the reservoir
to the inlet of the cylinder, & valve posi-
tioned within said pipe for controlling the
passage of air into said cylinder, a stem con-
nected to said valve, a sleeve carried by said
engine and rotatable by the reciprocatory
movement of said pistons, means carried by
said sleeve for engagement with said valve
stem for operating said valve, means for
adjusting the position of said valve stem
engaging means for regulating the scope of
movement of said valve for regulating the
quantity of air admitted to said cylinders,
an exhaust port formed in said cylinder, a
valve normally closing said exhaust port,
8 valve stem projecting upwardly K-om said
valve, a pivotally mounted arm carried by
said cylinder for engagement with said valve
stem for unseating said exhaust valve, meang
operable upon reciprocatory movement of
said piston for rocking said pivoted arm,
air compressors for charging said air reser-
voir, ans means operable under the excessive
air pressure when in said reservoir for auto-
matically arresting operation of said air
COMPressors.

5. In a compressed air power plant, the
combination, of a cylinder, a piston recipro-
cably mounted in the cylinder, a compressed
air retaining reservoir supported above said
cylinder, a pipe leading from the reservoir
to the inlet of the cylinder, a valve posi-
tioned within said pipe for controlling the
passage of air into said cylinder, a stem con-
nectegﬁto gaid valve, a sleeve carried by the
engine and rotatable by the reciprocatury
movement of said piston, means carried by
said sleeve for engagement with said valve
stem for operating said valve, means for ad-
justing the position of said valve stem en-
gaging means for regulating the opening of
said valve for regulating the quantity of
air admitted to said cylinder, an exhaust
port formed in said cylinder, a valve nor-
mally closing said exhaust port, a valve stem
projecting upwardly from said valve, s piv-
otally mounted arm carried by said cylinder
for engagement with said valve stem for un-
seating said exhaust valve, means operable
upon reciprocatory movement of said pis-
ton for rocking said pivoted arm, air com-
pressors for arging said air reservoir,

er the excessive air pres-
sure in said reservoir for nutomatically ar-
resting operation of said air compressors,

7

76

80

85

1 1]

100

105

110

115

120

12t

180

21



21


22

10

15

20

26

30

35

40

45

50

55

1,951,840

and means automatically operated upon de-
creasing of excessive air pressure within
said reservoir for restarting said air com-
pressor.

6. In a compressed air power plant, the
combination ofa compressed air engine, an
air reservoir supported by said engine, air
supply pipes communicating with sald reser-
voir and said engine, means operable by the
operation of said engine for controlling the
inlet of air into the engine through said
pipe, air compressors communicating with
sald reservoir, and means for operating said
compressors.

7. In a compressed air power plant, the
combination of a compressed air engine, an
air reservoir supported by said engine, air
supply pipes communicating with said reser-
voir and said engine, means operable by the
operation of said engine for controlling the
inlet of air into the engine through said
pipes, air compressors communicating with
said reservoir, means for operating the com-
pressors, and means operated by an cxces-
give air pressure in sald reservoir to arrest
the operation of said compressors.

8. In a compressed air power plant, the
combination of a campressed air engine, an
alr reservoir supported by said engine, air
supply Sipes communicating with said reser-
voir and said engine, means operable by the
operation of said engine for controlling the
inlet of air into the engine through said
pipes, air compressors communicating with
sald reservoir, means for operating said
compressors, means operated by an exces-
sive pressure in said reservoir to arrest the
operation of said compressors, and means
automatically operated upon the decreasin
of an excessive air pressure within sai
reservoir for restarting said compressors.

9. In.g compressed air power plant, the
combination of a compressed air engine, an
air reservoir supported by said engine, air
supply Sipeg communicating with Baid reser-
voir and said engine, means operable by the
operation of said engine for controlling the
inlet of air into the engine through said
pipes, air compressdrs communicating with
sald reservoir, means for operating said air
compressors; means operated by an excessive
air pressure in said reservoir to arrest the
operation of said compressors, said last

named means including a clutch, a cylinder.

having communication with said air reser-
voir, & pressure valve for controlling the
entrance of air into said last named cylinder
8 piston mounted within said cylinder and

operable upon entrance of air into the cylin-
der to operate said clutch for arresting
operation of said compressors.

- 10. In a compressed air power plant, the
combination of a compressed air engine, an
air reservoir supported by said engine, air
supply pipes communicating with said reser-
voir and said engine, means for controllin
the inlet of-air into the engine through sai
pipes, air compressors communicating with
said reservoir, means for operating said
compressors, means operated by an excessive
air pressure in the reservoir to arrest the
operation of said compressors, said last
named means including, a clutch, a cylinder
having communication with said air reser-
voir, s pressure valve for controlling the
entrance of air into said cylinder, a piston
mounted within said cylinder and operable
upon entrance of air into said cylinder to
operate said clutch for arresting operation
of said compressors, means for returning
said piston to its normal position upon the
arresting of air entrance into said cylinder
for operating said clytch to permit of re-
starting the said compressors.

11. In a compressed air power plant, the
combination of a compressed air engine, an
air reservoir supported by said engine, air
supply pipes communicating with said reser-
voir and said engine, means for eontrollin
the inlet of air into the engine through sai
pipes, air compressors communicating with
sald reservoir, means for operating said
compressors, means operated by an excessive
air pressure in the reservoir to arrest the
operation of said compressors, said last
named means including a clutch, a cylinder
having communication with said air reser-
voir, a pressure valve for controlling the
entrance of air into said cylinder, a piston
mounted within said cylinder and operable
upon entrance of. air into said cylinder to
ogerate said clutch for arresting operation
of ssid compressors, means for returning
said piston to its normal position upon the
arresting of air entrance into said cylinder
for operating said clutch to permit of re-
starting the said compressors, and means
releasable by the entrance of air into said
cylinder for preventing accidental move-
ment of said piston.

In testimony whereof I affix my signature
in presence of two witnesses.

' SEZWARD S. VERNON.

Witnesses: - )
MarcELrA M. SExxHAN,
Rox E. Vrexox.

60

(1]

70

80

86

90

100

106

110



22


Nov. 4, 1930.

R E. FORMAN

Filed June 1. 192@

1,780,705

AIR PROPELLED MOTOR CYCLE

2 Sheets-Sheet 1

oy

L2 For s, dromion

?lnofnoé;

23


23


24

Nov. 4, 1930. R E FORMAN 1,780,705
AIR PROPELLED MOTOR CYCLE
Filed June 1. 1928 2 Sheeta-Sheet 2

B £0
: 27
v —_—— , o ! / Y /

‘e ® (Rt il -5 i e
_____ Y —
|2 s T f
= '
’ /0
2 B A /.9/ ( / w 7
/ A .
25 /

IR Ormar, ) v

%y .
Oﬂ\nnap


24


Patented Nov. 4, 1930

UNITED STATES

1,780,705

PATENT OFFICE

ROBERT E. FORMAN, OF CINCINNATI, OHKIO

AIBR-PROPELLED MOTOR CYCLE

Application filed June 1, 1888, Serial No. 883,148,

This invention reluates to a motor-cycle, the
primary object of the invention being to pro-
vide a motor cycle operated by an air motor
receiving its power frum a cou.pressed air

s tank carried by the motor-evele mto which
air is compressed by the action of the rear
wheels of the motor-cvele. after the motor-
cvele hax been set in motion.

Another object of the invention 1s to pro-

10 vide & motor of this tvpe Including ineans
whereby air may be forced into a storage tank
so that the initial power may be supplied to
the motor.

A stil] further object of the invention is to

15 provide means for compressing air in a stor-
age tank and admitting water to the air in
its passage to the storage tank causing an
expansicn to create power.

With the foregoing and other ohjects 1n

2 view which will appear as the description
proceeds. the invention re-ides in the com-
bination and arrangement of parts and in the
details of construction hercinafter described
and claimed. it being understood that changes

25 in the piecise embodiment of the invention
herein disclosed. may be made within the
scope of what is claimed. without departing
from the spirit of the invention,

Referring to the drawings:

20 Figure 1 is an elevational view of a motus -
evele equipped with an air motor constructed
in accordance with the invention.

Figure 2 is a plan view thereof.

Referring to the drawings in detail the in-

35 vention is shown as mounted on the frame
of a motor-cycle, and includes a cylinder § in
wlich a piston operates, the piston embody-
ing & rod ¢ thet hmparts movenent to tie
sprocket 7 through the mesiinn: of the link 8.

40 Movement of the sprocket T i transmitted
to the shaft 9 through the sprocket 10 mount-
ed on the shaft 9, and the (‘Lain 11 which op-
erates over the gprockets.

A small sprocket 12 is mounted on the ~haft

#5 9 and imperts movement to the rear wheel
through the mediun of the chain 13 and
sprocket 14, the sprocket 14 being mounted
ot the rear axle of the motor-cvele. Mount-
od on the rear fork of the motor-cveie frame

» at opposite sides thereof are compressors 15

that also embody pistons which operate to
eci.pres< air in the tank 16. The pistons of
the compressors are operated by means of the
links 17 that conneci eccentrically with disks
mounted on the rear axle. b

The upper end« of the compressors 15 com-
nainieate with the expansion tank 16, through
the pipes 1% there being provided check
valves 19 in the pipes to prevent return of
the air after it has been forced into the pipe o€
1%, Th's tank 16 is in the form of a bellows
=o that the tank will be permitted to expand
ax air ix forced thereinto. therehy relieving
excess pressure in the tank. An adjusting
niechanism including coiled spring 20 and
belt 21 provides means to limit the expan-
sicn of the tank 16. Tt will also be seen that
owing to the construction of the expansion
tanh 16. the tank mav be operated in the
sanie manner as a bellows to force gir into the .9
storage tank. to be heveinafter more fully
described, so that the initial power may be
directed to the engine cyvlinder.

At the forward end of the expansion tank
16 15 a pipe 22 that extends into the storage
tank 23, there being provided a one-way valve
24 to permit air to pass from the expansion
tank to the tank 23, but prevent reverse
moverent of the air.  Pipes indicated at 25
establichh eommunication between the com- 30
pressors 15 and the water tank 26, so that
water may be fed in drops to the compressors
at points intermediate the ends of the com-
pressors, a valve 27 being provided for reg-
ulating the passage of water through the
pipes.

As water is admitted to the compressors,
the compres<ors beiug Liot. Qiie to friction, the
water is converted into steain and an expan-
sion i set up resulting in the gencrntion of ™
pawer. A control valve indicated at 28 con-
trols the passage of air to the engine so that
the operator may control the speed of the en-
gine by admitting greater or less quantities

of the air to the engine, Mounted on the ®

water tank is o gauge 20 so that the pressure
mav be determined at all times.

Pivotally supported adjucent to the handle
bars. or at a place in easy access to the oper-

utor, is a lever 30 to which the rod 31 is con- 108

25


25


26

10

20

25

30

33

-4 1,780,705

nected that extends rearwardly and connects
with the valve 32 designed to control the pas-
sage of air from the compressors, the valve
being of the relief type.

A clutch of suitable construction is mount-
ed at the rear axle and is designed to clutch
the rear wheel to the axle, there being pro-
vided a clatch pedal 83 so that the operator
may operate the clutch to control the move-
ments of the motor-cycle.

In the operation of the device the expan-
sion tank 16 is operated by hand to store up
air in the tank 23. whereupon the valve 28 is
operated allowing air to pass to the engine
evlinder. whicl, in turn imparts rotary move-
ment to the sprockets and rear wheel through
the chains.

As the motor-cvele descends a hill, it is ob-
vious thsat the rear wheel will act to operate
the compressors to force air into the expan-
sion tank. which in turn supplies moistened
air to the storage tank.

I claim:

A mntor-cycle propelling means including
a motor embodyving a cylinder. a piston oper-
ating in the cylinder, means for transmitting
movement of the piston to the drive wheels
of the motor-cycle, & compressed air tank. a
pipe establishing communication between the
compressed air tank and cylinder. a manually
operated expansion tank for providing the
initial supply of compressed air to the com-
pressed air tank. a pipe for establishing com-
munication between the compressed air tank
and expansion tank. a compressor operated
by the momentum of the motor-cycle, a pipe
establishing communication between the com-
pressor and the expansion tank. a water
tank mounted above the compressor, a pipe
establishing communication between the
water tank and the compressor for deliver-
ing drops of water to the compressor.

In testimony thiat I claim the foregoing as
my own, I have hereto affixed my signature.

ROBERT E. FORMAN.
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