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UNITED STATES PATENT OFFICE.

LA MOTTE C. ATWOOD AND NATHAN W. PERKINS, JR., OF ST. LOUIS, MIS-

SOURI, ASSIGNORS TO THE ATWOOD ELECTRIC COMPANY, OF SAME PLACE.

"ENGINE.

_SPECIF_IGA.TION forming part of Letters Patent No. 514,054, dated February 6, 1894,
| Applicationfiled April 14, 1893, Serial No. 470,276._ (No model.)

To all whom it QY CONCErw:

13 132 represent ports in the pistons 10,

Be it known we, LA MoTTE C. ATWOOD and b 10 Wthh communicate through ports 14, 14"'

NATHAN W. PERKINS, Jr., both of the Glty of
St. Louis, in the Sta,te of Missouri, have in-
5 vented a certain new and useful Impreve-

ment in Kngines, of which the following is a- |-

full, clear, and exact description, refelence

bemg had to the accompanying drawings,

- forming part of this specification.

- Our 1nvent10n relates to an engine in which
there-is a piston and a cyhnder acting alter-
- nately on the crank of a shaft, to prodnee a
| rotery movement of theshaft; the piston act-

ing to move the crank shaft a quarter revo-

10

15 lntlon the cylinder then acting to move the

| crank the next quarter of a revolutlon the
- piston then acting to move the crank enother
quarter of its revolntmn and the ecylinder
then acting to move the clenk the next and
20 last qnerter of its revolution.
- The object of our invention is to construet
an engine of this eheracter in such a manner
as to ma,ke it simpie and durable, as well as

effective, and our invention consists in fea-

25 tures of novelty hereinafter fully descriped

and pointed out in the claims.

Figure 1 is an isometric perspective view,

| taken in section, on line 1—1, Fig. 3, and
- illustrative of our invention. Fln' 2 18 a sec-
30 tion taken on line 2—2, Fig. 8. Fig. 3 is a
R seetlon, taken on line 3—-—3 Flﬂ‘ 2.
- Referring to the drewmﬂ's, 1 represents

- housing, provlded with stea.m or air supply

mpes, 2, 28,

35 3 1is the shaft to whmh the motmn is im-

parted, and which extends through a suitable |

box 4, at one side of the housmﬂ The shaft |
3 has a crank 5 located within “the housing.
6 18 a piston, preferably hollow, with closed
40 ends, having a box or bearing 7, ﬁtted on the |
- crank 5, of _th.e shaft 3. Th1s plsten 6 fits in
) verti,ea,l barrel 8 of a movable horiz_ontal
~cylinder 9, which fits over fixed hollow pis-
tons 10, 103, extending mwerdly from the ends

. 45 of the honsmn* |
11 represents peekmfr rings between the
cylinder 9 and the pistons 10, 103 and 12 rep-
resents packing rings between the piston’ 6
and the barrel 8. The barrel 8 and pistons

l

in the ecylinder 9, with the ehembers et the
opposite ends of the piston 6.

15, 15* represents ports forming communi-
ea,tlons between the interior of the hollow pis-
‘ton 6, and the chambers 16, 16* located be-
‘tween the pistons 10 and barrel 8.

The operation is as follows: Supposing
steam or air to enter the hollow piston 10,
through pipe 2, it will pass through the ports
13 and 14 to the space 17 beftween the upper

head of the barrel 8 and the piston 6, causing

the descent of the piston 6 and moving the

crank 5 a quarter of its rotation, and at the

same time carrying the cylinder 9 and barrel
3 until the latter is close to the end of the
piston 102. As the crank 5 completes this
quarter of its movement, the chamber 17 1is
opened to the chamber 16"' through the port
152, and the air or steam, enerting ite pressure
between the barrel 8 and the end of the pis-
ton 102, will cause the cylinder 9 to be moved
in the direction of the arrow A, Fig. 1, and
cause the erank 5 of the shaft 3 to be moved
another quarter of its revolution, which car-
ries the piston 6 to its lower position.
ports 13* and 14* are now opened to admit
steam or air into the chamber 17* beneath
the piston 6. This causes the upward move-

‘ment of the piston 6, and causes the crank 5

to turn the third quarter of ifs revolution,
and moves the eylinder 9 still farther in the
direction of the arrow A. As the crank 5
completes thisthird part of its revolution, the
port 15 is opened to the chamber 16, and the
eylinder 9 is moved in the opposite dnectmn
to that indicated by the arrow A, causing the
crank 5 to complete the last or fourth part of

|its revolution, and bringing the parts again

into the pOSlthIl shown in Fig. 1, and then
the operation 18 repeated. The air or steam
exhausts from the chambers 16 and 16*
through the ports 15 and 152 and passages 13
and 18%, in the piston 6 and barrel 3and from

‘there thronﬂ*’h a passage 19 into the interior

of the honsmg, from whereit escapes through
an exhaust pipe 20. (See Fig. 3.)
With this construetion it will be seen that

50 10, 10* have closed ends, and the eylmder 9| no valves are employed, other than those
- formed by the piston and c¢ylinder themselves

. open ends.
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moving with relation to their ports. The en- [

gine is an exceedingly simple and durable
one, and 18 not likely to get out of order.

We claim as our invention—

1. In an engine, the combination of a hous-
ing having fixed inwardly projecting hollow
pistons provided with ports, a movable eylin-
der fitting over said pistons and provided
with ports, a barrel carried by said eylinder
and between which and said cylinder ports
are located, a movable piston located within
sald barrel, and a crank shaft upon which
sald movable piston is mounted; substan-
tially as set forth. |

2. In an engine, the ecombination of a hous-
ing having fixed inwardly projecting hollow
pistons provided with ports, a movable eylin-
der fitting over said pistons and provided
with ports, a barrel carried by said cylinder
and between which and said eylinder ports
are located, a movable piston located within
sald barrel, and a crank shaft upon which

sald movable piston is mounted; said barrel |

and movable piston having exhaust passages
and said movable piston being made hollow,
substantially as shown and described.

514,054

3. In an engine, the combination of a mov-
able c¢ylinder having open ends and carrying
a central barrel, a movable piston located
within saild barrel, fixed pistons fitting within
the hollow, open ends of said eylinder and
alr or steam pipes communicating with said
fixed pistons; said eylinder and pistons being
provided with ports; substantiallv as and for
the purpose set forth. |

4, In an engine, the combination of a mov-
able eylinder having open ends and carrying
a central hollow barrel with closed ends, a
movable piston with closed endslocated with-
in said barrel, fixed hollow pistons with closed
ends fitting within said cylinder and air or
steam pipes communicating with said fixed
pistons; said eylinder and pistons being pro-

vided with ports; substantially as and for the

purpose set forth.

LA MOTTE C. ATWOOD.
NATHAN W. PERKINS, Jr.

In presence of—
A. M. EBERSOLE,
BENJN. A. KNIGHT.
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