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MECHANICS

The Corliss Engine

A Classic Invention”’

One of the Major Improvements in the Steam Engine
Is the Corliss Valve and Its Regulating Governor

CUT-OFF AND WORKING THE
VALVES OF STEAM ENGINES. Geo.
H. Covliss, of Providence, R. 1. U. §S.
Patent No. 6,162, dated March 10,
1849; reissued May 13, 1851, No. 200.

E IT KNOWN that I, George H.

Corliss of the city and county of
Providence and State of Rhode Island,
have invented certain new and useful
Improvements in Steam-Engines; and
that the following is a full, clear, and
exact description of the principle or
character which distinguishes them from
all other things before known and of
the manner of making.

In constructing the frame work of
what are known as beam engines it is
highly important to avoid the working
or yielding of the frame under the ac-
tion of the varying forces of the engine,
for it is to such working and yielding
of the frame that the breaking of en-
gines is mainly due. The numerous de-
vices which have been essayed to remove
this evil establishes conclusively the im-
portance of a practical remedy.

Beam Supported on Standards

The object of the first part of my in-
vention relates to the method of avoid-
ing this difficulty and consists in support-
ing the shaft of the working beam on
two vertical standards that are erected
on two horizontal beams secured and
resting at the ends on the bed, the upper
end of the two standards being connect-
ed to, and braced with the ends of the
horizontal beams by means of diagonal
tension screw braces so that during the
upward motion of the piston the strain
from the base of the cylinder to the
bearings of the working beam, shall be
along one set of diagonal tension braces,
and from these bearings to the support
of the crank shaft along the set of diag-
onal braces on the other side, and dur-
ing the downward motion shall be ver-
tically along the line of the standards
onto the horizontal beams which are pre-
vented from working by the tension of
the diagonal tension braces.

In steam engines operated with slide
valves, particularly the large condensing
engines made in England, the valves
are connected and moved together in
pairs, one at each end of the cylinder,
and therefore move together over the
same extent of surface, and as the pow-
er required to move them is due to the
friction produced by the pressure of the
steam on their surface and their range
of motion under this pressure it follows
that the valves while closed require the
most power, for much of this friction
is relieved the moment the valves are
partly opened. One of the valves must
always be closed while the other is be-
ing opened or closed, hence the closed
valve is moved at an entire sacrifice of
power. To save this, several devices have
been resorted to, such as cams, the irreg-
ular working of which, makes too much
noise, and renders the whole liable to
derangement, but by my invention I am
enabled to reduce the motion of the
closed valve relatively to that of the
other valve, and thus greatly to reduce
the amount of power heretofore re-
quired for this purpose. This the second
part of my invention therefore consists
in communicating motion to the two
valves from one rack shaft by connect-
ing each valve with a separate arm or
crank wrist of the rocker, the two arms
making such an angle with each other
dependent on the position of the valves
and the rocker so that the point of con-
nection of the closed valves shall vibrate
near the dead point, and therefore give
but a small amount of motion to that
valve while the other which is being
opened and closed is moving along that
part of its circuit which shall give the
greatest longitudinal motion, and there-
fore giving to that valve the greatest
amount of motion. By this means I not
only save much of the power due to the
working of the valves when closed but
at the same time I attain the important
advantage of greatly accelerated motion
of the valves whilst opening and closing
the ports.

The third part of my invention re-
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Iates to the method of regulating the
cut off, of the steam in the main slide
valves, and consists in effecting this by
means of the governor which operates
cams, so that when the velocity of the
engine is too great these cams shall be
moved by the centrifugal action of the
regulator that a catch on the valve rods
may the sooner come in contact with
them to liberate the valves and admit of
their being closed by the force of
weights or springs, and thus cut off the
steam in proportion to the velocity of
the engine this being done sooner when
the velocity of the engine is to be re-
duced and later when it is to be in-
creased. . . .

Safely Braced

From the above arrangement it will
be seen that by drawing the tension
brace rods by means of the nuts, the
standards will be forced down onto the
horizontal beams, and that the tension
braces will be strained or drawn tight,
so that during the upward action of the
piston the downward force of the steam
on the bed plate and the upward thrust
in the boxes of the working beam shaft
will be exerted along the diagonal line
of the tension brace rods and from the
shaft of the beam along the other diag-

The Science Service radio
address next week will be
on the subject,

STEEL WITHOUT
RUST

by
Dr. John Johnston

Director of
the

research for
United States Steel
Corporation

FRIDAY, AUGUST 12

at 2:45 P. M,
Standard Time

Eastern

Over Stations of

The Columbia Broadcasting

P =T <

System

The Science News-Letter. RINOIN

www.jstor.org



SCIENCE NEwWs LETTER for August 6, 1932 87

onal tension brace rods to the boxes of
the crank shaft, and that these being
fully strained by the nuts, no force that
is not sufficient to separate the connec-
tion will be able to force these apart
to any injurious extent so that during
this upward action the frame will not
work or yield and on the return or
downward stroke of the piston the strain
on the shaft of the beam will be exerted
vertically on the standards and therefore
on the horizontal beams which are held
in a state of tension by the tension
braces and therefore this action of the
steam will not cause the frame to work
or yield materially unless such force be
sufficient to break the metal. The parts
being thus braced and under tension and
pressure, independently of the force of
the engine, will effectually prevent that
working of the frame which in a short
time causes some part or parts of the
engine to break or become deranged.

The steam and exhaust valves are
arranged above and below the top and
bottom of the cylinder in steam chests,
the one at top, and formed in the cyl-
inder head, and the other let into a re-
cess in the bed plate. The exhaust valves
are attached to valve rods provided with
appropriate slide heads one for each,
which by connecting rods are jointed to
arms of two levers that turn on fulcrum
pins the other arms being in turn con-
nected each with a wrist of a rock shaft,
the two wrists being distant about a
quarter of a circle, so that when one
is at its greatest leverage the other is
at the dead point.

As one valve must not be opend until
the other is closed, or neatly so, and vice
versa, and the two derive their motions
from one and the same rock shaft, the
wrists on the rock shaft are so situated,
relatively to the valves, that they are each
in turn opened and closed by that por-
tion of the motion of the wrist which
communicates the greatest longitudinal
motion to the connecting rod, and when
one is performing this motion the other
wrist is performing that portion of its
motion which communicates the least
longitudinal motion to the connecting
rod, hence while the two wrists are per-
forming the same length of rotation the
one which operates the opening and
closing valve gives a quick movement
to its valve to open and close the port
rapidly, whilst the other valve which
moves over the closed port and there-
fore under the full pressure of steam,
moves very slowly, and vice versa. The
rock shaft is provided with an arm
which receives the required vibratory
motion by a connecting rod from an ec-
centric in the usual manner of operat-

G

THE CORLISS ENGINE

with its framework of tension braces. One of the patent drawings accompanying U. S.
Patent No. 6,162.

ing the valve gear of steam engines.

The steam valves are provided with
double valve rods attached to sliding
heads and connected with, and operated
by the rock shaft in manner similar to
the exhaust valves above described, with
this exception, that the levers that are
connected with the rock shaft by means
of connecting rods instead of being
jointed to rods connected with the slide
heads of the steam valve rods, as in the
exhaust valves, are each provided with
a cogged sector which operate sliding
racks and these racks instead of being
jointed to the cross heads of the valve
stems are so formed as to be engaged
and disengaged with the connecting rods
by means of catches on the valve rods
which catch onto corresponding lips on
the racks and there held by springs.

Valve Action

When the steam valves are closed the
vibration of the rock shaft alternately
moves one of the racks sufficiently far
to become engaged with the catch of
one of the rods and on the return mo-
tion so soon as the valve is sufficiently
open a projection on the rod strikes
against a cam on a vertical rod which
disengages the catch from the sliding
rack and permits the valve to be closed
quickly to cut off the supply of steam,
by means of a bent lever one arm of
which bears against the back of a small
air cylinder attached to the double valve
rods, and the other arm having a

weight suspended to it, the moment
the catch is liberated the gravity of
the weight closes the valve to cut
off the supply of steam that it may
complete the stroke of the engine
by expansion. Toward the end of the
closing motion of the valve the small
air cylinder attached to the valve rods
embraces a piston attached to the frame
which condenses the air within the cylin-
der and thus acts as a buffer or elastic
cushion to prevent the slamming of the
machinery and breakage consequent
thereon.

The two steam valves are arranged,
mounted and connected in the same
manner, and are therefore operated in
the same manner, and are alternately op-
erated by the rock shaft; and their con-
nection being made with the rock shaft
in the same manner, although at differ-
ent points, as the exhaust valves, they
of necessity operate on the same prin-
ciple, with the exception specified for
cutting off the steam.

The cams are helical projections on
the peripheries of two cylinders on a
sliding and rotating rod attached to the
slide of the governor so that when the
governor, which receives its rotation
from the crank shaft by a line shaft and
bevel wheels, moves too fast the rising
of the balls will elevate the rotating
and sliding rod and with it the helical
cams which by their helical form and
rotation come in contact with the pro-
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jections on the valve rods to strike them
the sooner and therefore to liberate the
valves at a shorter part of the stroke
of the piston and the sooner to cut off
the steam which will reduce the power
of the engine and consequently its veloc-
ity. In this way the motions of the en-
gine are regulated.

When the balls of the governor are
entirely down, as when the engine is at
rest, the helical cams are below the plane
of motion of the steam valve rods, so
that these can have their full motion
without striking the cams. In this posi-
tion of the parts the steam valves will
operate in manner similar to the exhaust
valves, and the steam will not be cut off.
All that is necessary therefore to work
the engine full stroke is simply to lib-
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erate the slide of the governor, or dis-
connect the governor.

When the steam valves are not to be
used as cut-off valves they are to be op-
erated in every patticular like the ex-
haust valves. It will be obvious from the
foregoing that when the valves are at-
ranged to move in planes parallel with
the axis of the cylinder, as is usual with
slide valves, that the rock shaft by which
they are operated is to be differently
located, and that whenever the location
of the rock shaft is to be changed that
the joints of connection of the connect-
ing rods therewith are to be placed near-
et together or farther apart so as to
give the required range of motion to
the valves in accordance with the prin-
ciple of my invention.
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New Features Built Into
Next Navy Airship, “Macon”

HE NAVAL airship Macon, under
Tconstruction at the mammoth air-
ship dock in Akron, Ohio, will embody
several changes as compared with her
sister ship, the Akron, completed there
last year.

Such changes do not extend to general
measurements. The overall length of
785 feet and maximum diameter of
132.9 feet and the shape were set at the
outset for both ships. Neither will they
affect location and design of control
car and control surfaces.

In relation to substituting a gear ratio
of two to one in the Macon for the ratio
of 1.75 to one in the Akron, the eight
propellors of the latest airship will be
bigger but slower than the eight of the
Akron. This, airship engineers believe,
will result in greater efficiency.

The Macon will emerge from her
cocoon-like home entitely equipped with
gelatin latex fabric cells, somewhat
lighter in weight than rubberized latex
fabric cells, while the Akron’s cells are
constructed of half of each kind of these
materials. Gelatin latex fabric for cells is
a development of Goodyear-Zeppelin
laboratories.

From two to four small helium valve
hoods will appear on top of the Macon,
as compared with a single one for the
valves of the Akron, a change to de-
crease “drag” and so bring greater
speed.

No operator will be needed for the
Macon’s telephone, as with the Akron,
since an automatic board is being set up
for the ship’s sixteen stations.

Engineers are also cutting down par-
tition weight on the Macon. The Akron
is equipped with seven bunk rooms, but
the Macon will have only two.

The Macon is also to embrace changes
in the operation of the ingenious water
recovery system found on the Akron, in
which condensers on motors at the ex-
haust liquefy combustion vapors. Under
this system, consumption of fuel does
not lighten the ship, but instead builds
up a supply of water ballast for constant
equilibrium.
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Talking moving pictures are to be in-
troduced in the lecture rooms of the
University of Chicago.

The roof of the New York Polyclinic
Hospital has been converted into a re-
alistic ship’s deck, where convalescents
may enjoy the air in surroundings that
suggest the sea rather than the hospital.

Stressing the importance of cleaning
rugs, home economics specialists at the
University of New Hampshire point
out that rugs are not worn out so much
by shoe leather as by grit and dirt which,
trampled into the weave, cut the threads.



