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To all whom it may concern :

Be it known that we, EZzrRA CoPE, of Ham-
ilton, Butler county, Ohio, and JAMES R. MAX-
WELL, of Cincinnati, Hamilton county, Ohio,
haveinvented certain new and usefnl Improve-
ments in Steam-Engines, of which the follow-
ing is a specification. .

Ourinventionrelates to back-acting engines—
that is, engines having their cranks and cross-
heads located at opposite ends of the cylinders.
Such engines can be built very compactly;
but, as heretofore constructed, it has been
found necessary to have the crank outside the
main bearings, resulting in a cross-head jour-
nal so far from the central line of the engine
that vicious strains were exerted upon the
piston-rod. These strains are so undesirable
that a second connecting-rod has been added
in many cases to neutralize them. Inengines
of this class a complex back-acting valve-oper-
ating device has been required, owing to the
lack of room for an eccentric-rod between the
shaft and front end of the steam-chest.

The attachment of the valve to the stem has
also proven a source of trouble. In mostevery
form of attachment there is something upon
the end of the valve-stem which must be re-
moved before the valve can be taken out, and
in many cases the stem itself must be taken
out before the valve can leave the chest.

‘When it is remembered that nuts, collars,
&c., often get rusted so tightly upon the valve-
stem that they must be cut for removal, it will
be apparent that any improvement is well
worth consideration.

The object of our invention is to so construet
a back-acting engine that the crank may be in-
side or between the main bearings, and the con-
necting-rod be between the piston-rod and the
cross-head guide, toallow the conneeting-rod to>
journal upon the cross-head close to the piston-
rod; to so arrange the parts that the piston-
rod may form thereal guide, by being exempted
from excessive side strain; to devise a form of
parallel motion for the valve-stem, which will
allow us to dispense with a back-acting valve
motion; to devise a valve attachment which
- will allow the valve to be removed without dis-
turbing the stem or the stem attachments, and
also allow the stem to be removed without the
necessity of removing attachments within the

steam-chest, which might corrode and cause
trouble. ,

Our invention consists in casting a tube
alongside the cylinder, a prolongation of one
side of the tube supporting a main bearing,
whilea prolongation of the otherend of the tube
supports or forms the guide; of a parallel-mo-
tion device, consisting of a slotted yoke driven
by a crank or eccentrie, provided with side
flanges, guided by concentrics formed on the
crank or eccentric; and of aslide-valve having
a mortise in its face, in combination with a
valve-stem having its end formed to fit the
valve-mortise.

In the accompanying drawings, Figure 1isa
side elevation of our improved engine; Fig. 2, a
horizontal section of the tube and part of the
cylinder; Fig. 3,an elevation and half-section
of the valve-driving device; and Fig. 4, a per-
spective view of the valve and the end of the
valve-stem.

In Fig. 1, T is the cylinder, with the main
bearings A cast above it. These bearings
might be attached to the eylinder-head H- and
removable with it; but such a construction
permitsall adjustment oflength to be destroyed
by unskillful packing of the eylinder-head
joint. Alongside the cylinder is cast the tube
dJ, sufficiently large to allow the connecting-
rod M to vibrate properly. The outer side of
the tube is prolonged to support the main bear-
ing, and the lower end is prolonged to form
the guide. The piston-rod is prolonged be-
yond the cross-head, and slides in the guide
Z. To prevent twisting, the cross-head is
guided by the cross-head guide R, formed in
the reach which connects the guide Z with the
cylinder.

It will be seen that the connecting-rod takes
hold of the cross-head close to the piston-rod,
and that the office of the guide R is simply to
prevent twist. The lower piston-rod guide, Z,
may, if desired, be caused to form a pump, as
is shown in the drawings. The engine may
thus operate its own feed-pump, or it may be
proportioned as a donkey pumping-engine.

The steam-chest is at K, and the valve-stem
D, projecting from its top,isdriven by an eccen-
tric turned in the main shaft. There being no
room for an eccentric-rod, we arrange a slotted
yoke upon the eccentric, as shown in Fig. 3,




This yoke s furnished with side flanges, G,
which bear upon doncentries K uponithe main
shaft. | 'These coneentrics properly guide! the
yokeinits motion. | 1f desired, the concentrics
Eimay have blocks upon  then, in whichithey
may | revolve, and: thas present: Hat! wearing:
surfaces to the yoke-flanges.

The' slide - valve Y is provided with a T:
shiaped mortise in iits [face; as shown:at W,
Fig, 4. This mortise fits overia button turned
on the enid of ' the valve-steém, as  shown, and
perniits the valveito be lifted from the stéam-
chestiwithout removing the stem. ' After the
valve is out the stenm may e withdrawn with:
out: the inecessity lof lunserewing anything
within the steam-chiest.

The: drawings show ithis engine as vertical
and standing tpon the baseT. It may,iof

course, be inclined or horizontal, in which case
the: proper bhase is: located apon one side of
the cylinder orreach, and the base Tidispensed
with.
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We claim 'as our invention—-

1.1 In a baek-acting engine, the.combination,
¢ with thie steam-cylinder; of 'the side tube, J,
Laving its upper end formed into a main shaft-
Learing outside the erank, and having a: lower
portion prolonged: to support: a lower piston-
rod: guide, substantially as set forth.

2, In:a back-acting engine, the combination,
with the ¢ylinder; of the side tube, J, having
itsupper.end formed into or supporting a main
shaft:bearing outside the crank, and havinga
lower portion prolonged| to form a cross:head
guide, 1, substantially as set forth.

3. 'The eccentric 8 and  coneentrics 12, com-
bined with a slotted yoke having sideflanges,
@G, guideil Uy said eoncentrics, substantially

as set forth.
EZRA COPL.
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