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Application filed January 31, 1888. Serial No. 262,560,

(No mndel.)

To all whom tt may concern: -
Be it known that I, JouN A. PEER, of

Brooklyn, in the county of Kings and State

of New York, have invented a “certain new
and useful Impmvement in Motors, of which
the following is a specification.

My 1mprm"ement relates to motors in which
power isdeveloped by the explosion of gases.

I will describe a motor embodying my im-
provement in detail, and then pomt out the
novel features in elmlm

In the accompanying drawings, Figure 1 is
a side elevation of a motor embodymn* my im-
provement, shown partly in section. FIig. 2
1S a vertical section of the s.-_Lme, taken on the
plane of the Jine z «, Fig. 1, and looking in
the direction of the arrow smne figure. Flo'
318 a plan or top view thereof. Flo' 4isa
horizontal section taken on the plane of the
line ¥ vy, Fig. 2. Tig. 5 isa detail showing in
plan and v eltlcal section the armnﬂement of
certain outlets from a combustmn—chambel
Fig. 6 isa detail showing in plan and vertical
sectmn certain motm-wheelb
tom view of the same.

Flg. 8 is a side view
of the same. |

Similar letters of reference designate corre-

sponding parts in all the figures.

A desw*na,tes an e?plosmn chamber. As
shown, thls chamber is cylindriecal, its side
wall bemﬂ' formed by a cylindrical metal bush-
ing A/, This bushing, if used, will preferably
be made of bronze. It fits Snuc-ly in a eylin-
drical passage a, extending centrally through
a portion B of a shell B B’. The explosmn-
chamber A is not, as shown, per manently
closed at either end. A plStOIl «’, arranged
in the passage ¢, normally closes the upper
end of said ehambel " This piston is main-
tained 1n position with a yielding pressure by
means of acoil-spring ¢* abutting at one end
against said piston and at the other against
a plate a?, seeured to the plate A°. Prefera-

bly the piston ¢’ and the plate a’ will be pro- |

vided with recesses to receive the ends of the
spring. The piston constitutes, in effect, a
yielding end to the e’{plosmn-chamber and
its object is to compensate for any undue ex-
pansion due to explosions occurring in the
chamber. The plate A® is secured to the up-
per end of the portion B of the shell 3 B’ by

Fig. 7 is a bot-

l

bolts b.

as shown, through a sleeve c.

| D2,

This plate closes the upper end of
the passage c.

The spring «*surrounds a main or driving
shaft C. Inthis example of myimprovement
the shaft is arranged vertically.
centrally through the chamber A r—;md through
suitable aper tures in the piston ¢’ and plateb
a® A% Above the plate A® theshaft extends,
Ne m'its upper

end the shaft bears a gear-wheel ¢’. Delow

the explosion-chamber smd shaft extends cen-

trally through a suitable aperture in an out-

let-nozzle D. The shaft C may rotate freely

111 the apertures in the mozzle D, the piston
a’, and plates ¢® A% Said nozzle and piston
may be provided with suitable stuffing-boxes,
if desired. The outlet-nozzle D is &rmnn‘ed
within a suvitably-shaped recess formed in the

'portlon B of the shell at the lower end thereof,
and is secured from turning therein by any.

suitable means. Said nozzle_ is preferably

made in the shape of the frustum of a cone,
and I have so shown it; but it need not nec-

essarily be so shaped. A number of passages

¢ extend through the nozzle from end to end.

These passages extend at a transverse angle
to the vertical axis of the cone, as is more
clearly shown in Fig. 5, and _mll preferably
have a gradually—deereasing diameter from

their upper totheir lower ends. The tendency -

55
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of the forece of explosions within the explo-

sion-chamber is downwardly through the pas-
sage c.

D’ deslo'ﬁ&te% a motor-wheel. This Wheel

is keyed 110'1dly on the shaft C and is cylin-

drical. It has a central body portion d, and

is provided circumferentially with %puallv

extending blades or buckets d’. (See more
particularly Ifig. 8.) The direction of longi-
tudinal extension of the blades or buckets d’
is contrary to that of the passages ¢* in the
nozzle D. These blades or buckets will also
preferably be horizontally curved, as shown
more particularly in Figs. 6 and 7. The force

QO

95

of the explosions occurring in the chamber A
passes downwardly throuq*h the passages c¢?
and strikes the blades or buckets d’ angularly,
causing the wheel D’ to rotate, and with 1t the
shaft C. Rigidly keyed to a sleeve X, sur-
rounding the shaft C,is another motm-wheel
This wheel is dueetly below the wheel

109
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D’.  The wheel D? is, as shown, in the shape
of the frustum of a cone with an inverted base.

It has a central body portion e, and .is pro-

vided circumferentially with spirally-extend-
ing blades or buckets ¢/. These buckets are
shown as of gradually-lessening projection
from their upper to their lower ends. The
direction of longitudinal extension of the

“blades or buckets e’ is contrary to that of the

blades or buckets ¢’ on the wheel D’. The
wheels D’ D? are arranged and rotate in a
suitable recess in the portion B’ of the shell
B B’. Theforceof the explosionsafter, operat-
ing upon the wheel D', is deflected angularly
against the blades or buckets e’ on the wheel
D? causing the latter to rotate, and with it the
sleeve K. The direction of rotation of the

‘wheel D* and sleeve E is contrary to that of

the wheel D’ and shaft C.
- I designates an exhaust-aperture formed

~ 1n the portion B’ of the shell and opening into

30
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an. exhaust-chamber F’, formed in said por-
tion of the shell below the wheel D>

The shaft C near its lower end extends
through a suitable bearing £, and is stepped
below the bed or base plate of the machine
in a step-bearing 7.
short distance above the bed-plate is a bevel
gear-wheel . The sleeve E extends through
a suitable aperture in a plate ¢% constitut-
ing the bottom of the exhaust-chamber F’, and
forming, as shown, part of a frame %, extend-
ing upwardly from the bed of the machine.
Below the plate ¢g* the sleeve E has keyed
upon it a bevel gear-wheel G’. I
gear-wheels G G’ mesh with another bevel

gear-wheel G°, mounted upon a shaft G, ex--

tending at approximate right angles to the
shatt C and journaled in suitable bearings on
the top of the machine.

the lower part of the latter, and the gear-

wheel G’ meshes with the gear-wheel G3 at
It is evident,

the upper part of the latter.
therefore, that as the gear-wheels G G’ rotate

in reverse directions they will operate in con- |
On the shaft

junection to rotate the wheel G3.
G*is keyed a driving-pulley G°. The por-
tiens B B’ of the shell are provided with cir-

cumferential flanges g5 Bolts ¢° passing

through suitable apertures in these flanges
and in the bed of the machine, secure the
portions B B’ together and to the bed. Thave

shown sleeves ¢" surrounding the bolts ¢® and
extending between the flange ¢° on the por-
tion B’ of the shell and the plate ¢* on the

frame Ir>

Explosions are caused in the explosion-

chamber by the admixture of certain gases

and atmospheric air.. These gases may be
oxygen and hydrogen.
J J’ designate inlet-pipes for the gases.

Oxygen may enter through oneof these pipes -
and hydrogen through the other under any
desired pressure and supplied from any suit-
The pipes J J’ communicate

able source.

Keyed to the shaft Ca |

The bevel
| caunse a single rotation of the gear-wheels L’, .

The gear-wheel Gon
the shaft C meshes with the gear-wheel G®at

441,696

| through the walls of gas-chambers K, formed
| in projecting portions J?, constituting parts

of the portion B of the-chell. Valves J? are

arranged in the projeeting portions J* and
control the admission of gas to the gas-cham-
The valves are seated, as shown, at

bers K.
the lower ends of metallic tubes 73, secured
gas-tight 1n sultable vertically - extending
apertures on the projecting portions J2
outer ends of the tubes 9° are closed by suit-

The

.70 R

75

able stuffing-boxes, through which valve-rods

7° for the valves extend.
vided with suitable apertures in their sides,
which register with the gas-passages 5. The

The tubes 7* are pro-

8o

tubes 7° are of such length that they inclose |

a considerable space between the valves and
their upper ends. Into these spaces the gas
first enters. T'he valves-are maintained nor-
mally against their seats by coil-springs 74, as
shown, surrounding the valve-rods 7° above
the plate A~
their ends against nuts 5° on the rods and at
their other ends against the plate A% The
valve-rods 7° are intermittently moved longi-

tudinally, and the valves are therefore inter-

These springs abut at one of

90

mittently.moved away from their seats to ad-
mit gas to the gas-chambers K. This inter-

mittent movement is imparted to the valve-

eter of the gear-wheel ¢’ is such that every
two complete rotations of the main shaft will

and consequently of the shaftsL. The cams!

are so constructed that at each rotation of the
shatts I they will be brought to bear during

95

‘rods by means of cams/, rigidly mounted upon
| shafts I, journaled in the plate A® and bear-
| iIng at their upper ends gear-wheels.”. These
gear-wheels mesh with and derive motion

| from the gear-wheel ¢’. Asshown, the diam- IO-C_T‘:

aboutone-quarter of thetime of theirrotation

upon toes or projections " upon the valve-rods

7% _ _
downwardly and the valves away from their

By this means the valve-rods are moved =
110 . -~

seats, whereby gas is admitted to the gas-

chambers.

I prefer to measure the quantity of gas to’
For

be admitted to the explosion-chamber.
this purpose I employ measuring apparatus,
consisting in this example of my improve-
ment of rotary conical plugs O. These plugs

are secured to the lower ends of the shafts L.
They extend through |
120

and rotate therewith. .
sultable apertures in the projections J? on the

portions B of the shell and are gas-tight in

said apertures. Asshown,theyextend wholly

through the projectionsJ? Eachof the plugs

| O has formed in it horizontally-extending re-

cesses 1. These recessesareso arranged that
as the plugs are rotated they will alternately
open into the gas-chambers K and into gas-
passages s, constituting portions of the ex-

n are caused to open into. the gas-chambers
IX the recesses become filled with gas, and

each time the recesses are caused to open
into the explosion-chamberthe gas in the re-

with gas-passages j, extending horizontally | cesses is discharged into the explosion-cham-

125

| plosion-chamber A. Each time the recesses

130
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ber.

delivered intothe explosion- ehamber There
IS at no time any direct communication be-
tween the chambers K and A. .

P designates the cylinder of an air-pump.
This cyhnder 1s secured, as shown, to one of
the bolts ¢°. Within the shell is a piston P/,
which may beof the usnal construction. This
piston derives motion from a piston-rod P2,
pivotally connected to a crank PS5, mounted

on a shaft P4 deriving motion from a gear-

wheel P>, meshmﬂ' with & oear - wheel P"’
mounted upon the “shaft G*.

P" designates an inwardly-opening sprmﬂ'-
actuated valve admitting air,when the piston
1s drawn downwardly, to the interior of the
cylinder P. When the piston is raised, this
valve 1s closed and the air in the cylinder is
forced out throngh a pipe P, communicating
with the eylinder and a valve-chamber P2, se-
cured upon and extending through the por-
tion B of the shell in such manner as to com-
municate with the explosion-chamber. A
spring-actuated valve P¥ is arranged to nor-
mally close the inner end of the valve-cham-
ber P?. The valve PY is forced outwardly to
admit air to the explosion-chamber by press-
ure from the air-pump. The operations of
the pump and the rotations of the plugs O
are so timed that air will be admitted to the
chamber somewhat in advance of the gas.

- In order to facilitate the stagiing of the en-
oine, I may cause an electricspark within the
explosion-chamber, if desired. 1 haveshown
wires w extending into said chamberand con-
nected to 0pp051te poles of an electric battery
. The wires may be provided with any suit-
able sparking device within the chamber. 1
have shown a circuit-closer 2’ arranged in
one of the wires. This circuit-closer when
closed will cause an electric spark within the

chamber.

I do not herein wish 1:0 be limited to the
use of but two motor-wheels, as I may ob-
viously use more than two, and they may be
arranged in different relatlons to the explo-
SiOMN- chambel

What I claim as my invention, and desire
to secure by Letters Patent, 1s—

1. In a motor, the combinat.ion,with an ex-

plosion-chamber, of a yielding end therefor

controlled by a spring, a main shaft, and a
wheel rigidly mounted on said shaft provided
with blades or buckets and receiving the
force of the explosions in said chamber, sub-
stantially as specified.

2. In a motor, the combination, with an ex-
ploswn chambel of a main Sh‘lft an outlet-

nozzle therefrom provided with passages ar- |

‘plosion -cha mber,

nozzle a wheel rigidly moun‘red on said shaft

and plowded with blades or buckets, said

blades or bucketsextending lonfrltudma,lly in

a reverse direction to the passagesin the out-

let-nozzle,and oppositely-rotating gear-wheels
on the main shaft meshing with a gear-wheel
on another shaft, substanhally as specified.

 Uniform quantities of gas are thereby | ranged at transverse angles to the axi1s of the 6o

3. In a motor, the combination, with & ecom-

bustion- chamber of a mailn qha,ft a wheel
rigidly mounted on said shaft and provided
with blades or buckets, a sleeve surrounding
said shaft, a wheel 111ounted on said sleeve
and p10V1ded with blades or buckets, a gear-
wheel on the said shaft, a gear- wheel on the
sleeve, and a third gear- Wheel on a second

shaft meshing with the gear-wheels on the
main shaft and sleeves, substantlally as speci-

fied.

4. In a motor, the combination, with an ex-
plosmn—chambel of"a main bhaft a wheel
rigidly mounted on said main shaft and pro-

vided with spirally-extending blades or buck-
ets, a sleeve surrounding sald main shaft, a

wheel mounted on said sleeve and prowded

with blades or buckets extending spirally in

wo

75

8¢

85

a reverse direction to the blades or buckets
on the wheel on the main shaft, a gear-wheel

on said shaft,a gear-wheel on the sleeve, and

a third e'edr-wht:-el on a second shaft mesh-

ing with the gear-wheels on the main shaft

and sleeve, substantlally as specified. |
5. In a motor, the combination, with an ex-

chamber, a measuring apparatus for the gas,
consisting of a 1*eeessed rotary plug, an air-
pump for supplyving air to the explosion-

chamber, and mechanism, substantlally such

as deserlbed for admlttmﬂ' air to the explo-

sion-chamber in advance of the tras substan- |
tially as specified.
6. In a motor, the eombmatlon with an ex-

plosion- chamber' of a main shaft a gas-

chamber, an 1nterm1ttent1y-operat1nﬂ' Valve‘

for admlttlng gas to the gas-chamber, and a

measuring apparatus for the oas, eonsmtmn-_--_
substantially as

of a chdmbered rotary plug,

_speciﬁed.

7. In a motor, the combination, with an ex-

plosion- ehﬂmber of a main sh&ft two gas-

chambers, measuring apparatus for gas ad-

mitted to these chambers, and gearing oper--

ated by the main shaftto cause the operation

of the measuring apparatus alternately, sub-

stantially as spec1ﬁed
JOHN A. PEER.
YWitnesses:
Jamus D. GRISW’OLD
D. H. DRISCOLL.

of a main shaft, a gas-
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