No. 704,130.

(No Model.)

_ _ Patented July 8, 1902.
P. SHEEDY & A. CAMPBELL.
CIRCULATOR FOR LOCOMOTIVE CYLINDERS.

LA?plicatiun filed Dec. 19, 19011

L NSO
| §""'-h
5//_—:

. %
1T 3 h-ﬂélt:

777 NN | UiV

5
V(4 \ 76
/ )
g W | =~~~ .2
2718 JEEY == ; Z il 27
. 'E“ = = | ‘___”I
= r N
g 20 L. _ 7t 1l -\
¥ , 7 _ il
O = = j/f/{,/

: —_— = L ————— .
—— T — — X ———n - — . — — — r—p——

WITNESSES : pd O _ INVENTORS,




[G

20

30

35

UNITED STATES PATENT OFFICE.

PATRICIK SHEEDY AND ALEXANDER CAMPBELL, OF LOS ANGELES

?

CALIFORNIA.

CIRCULATOR FOR LOCOMOTIVE-CYLINDERS.

SPECIFICATION forming part of Letters Patent No. 704,130, dated July 8, 1902.

Application filed December 19, 1901, Serial No. 86,478.

(No model.)

6 all whom it may concer:
Be it known that we, PATRICK SHEEDY and

ALEXANDER OMIPBELL of Los Angeles, in

the county of Los Anﬂ'eles and State of Cali-
fornia, have jointly invented a certaln new
and useful Improvement in Circulators for
Locomotive - Cylinders, of which improve-
ment the following is a specification.

The object of our invention is to provide
an appliance which shall be simple and in-
expensive in construction and readily appli-
cable to locomotive-engines of any of the de-
s1gns now 1in practical service, the employ-
ment of which will effectually obviate the
detrimental results of excessive compression
in locomotive-cylinders, injury to cylinder
and valve surfaces and packing, and destruc-
tion of lubricant by induction from the fire-
box and smoke-box and waste of fuel by un-
necessary draft on fire, all of which have
been experienced to a seriously objectionable
extent under prior consiructions when loco-
motive-enginesare ‘‘drifting” or being moved
by their own gravity and that of their train
down a descending grade with steam shut off
from their cylinders.

The improvement claimed is hersainafter
fully set forth.

In the accompanying drawings, Figure 1 is
an end view, partly in section, of a locomo-
tive - cylinder and steam - chest casing and
saddle, 1llustrating an application of our in-
vention; KFig. 2, a view, partly in side eleva-

tion and partly in section, on the line ¢ @ of | _
| fitted around the rod 12, its ends abutting

Fig. 1; Fig. 3, a longitudinal section, on an
enlarged scale, through the steam -supply
check-valve casing; and Fig. 4, a plan view
of the steam-supply check- valve

Our invention is herein exemplified as ap-
plied in connection with a locomotive-cylin-

der 1, which is fitted with a piston 2, to and.

from the opposite sides of which steam issup-
plied and exhausted by a distribution-valve

of the piston type, which is not shown and !

which operates in the ordinary manner in a
steam - chest 3, located above the cylinder.

The cylinder and steam-chest are, as hereto-

fore,castintegral withor othermse connected
to a saddle 4, having a steam-passage 5, which
communicates with a dry-pipe controlled by
a throttle-valve and an exhaust-passage 6.

i

In the practice of ourinvention we provide
the locomotive-cylinder 1 with an avenue for
the traverse of air from one side of the pis-
ton to the other during periods in which the
engine is drifting orrunning with its throttle
closed, said avenue consisting of a circulat-
ing-pipe 7, which extends longitudinally be-
low and adjacent tothe cylinder1 and is con-
nected at each end with an opening in the ad-
jacent head 3 of the eylinder. The connec-
tion of the circulating-pipe with the cylinder-
heads is preferably effected through the in-

termediation of valve-ehambers 9 and short

pipes or nipples 10, as shown, or the valve-
chambers may be connected by flanges to the
cylinder - heads. Communication between
each end of the cireulating-pipe and the ad-
Jacent end of the cylinder is controlled by a
cut-out valve 11, which is of the puppet type
aund 1s fitted to seat on a suitable face on the
inside of the valve-chamber 9 and close or
open the end of the circulating-pipe thereto
and totheadjacentendof the c¢ylinder, which
communicates continuously therewith, ac-
cordingly as steam from the boiler may be ad-
mitted to orshut off from the steam-chest and
cylinder by the opening or the closure of the
throttle-valve. HKach of the cut-out valves 11
is fixed uponone end of arod or stem 12,which

‘passes through a properiy-packed opening in

the opposite wall of the valve-chamber, and is
secured at 1ts oppositeend to a piston 13, fit-
ting 1n a piston-chamber 14, secured to the
valve-chamber 9. - A spring 15 is preferably

against the piston 13 :zmd the lower wall of
the piston-chamber, the action of said spring
being when unopposed by a superior force
to raise the piston and unseat the connected
cut-out valve 11.  The outer ends of the pis-
ton-chambers are connected by branch pipes
16 with a steam-supply pipe 17, leading and
connected to a nipple 177, extendmg into the
steam-passage 5 and having its open end fac-
ing the flow of steam through the same.

In order toretard the exhaust of steam from
the piston-chambers 14, and thereby prevent
blowing, which would. be caused by the open-
ing of the circulating-pipe to the cylinder 1
before steam is wholly exhausted from the

| latter, a check-valve casing 18 is preferably
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closure of the throttle-valve,

p

interposed in the line of the steam-supply

pipe. The check-valve 19, which works 1n
the valve-casing 18, is fitted to open in the
direction of the piston-chambers 14 and is
provided with a small discharge-passage 20,
through which steam escapes from the pis-
ton-chambers when thethrottle-valve isclosed
and the check-valve is seated.

A relief-valve 21, which may be of any suit-
able and preferred construction and which 1s
loaded to any desired degree-—as, say,twenty-

- five pounds to the square inch in excess of

the normal boiler-pressure—is connected to
each of the valve-chambers 9. The employ-
ment of the relief-valves, more particularly
in engines equipped with piston distribution-
valves, effectively guards against injury to
the eylinder, piston- rcd Oor main connecting-
rod, which might result from excessive pres-
sure 1n the cylinder due to water becoming
trapped therein. In the application of the
improvement to compound locomotives the
relief -valves prevent the accumulation of
such excess of pressure in the large cylinders
as would result in rupturing them Drain-

~valves may be connected in any appropriate

position for draining condensed water from
the valve-chambers and circulating -pipes
and preventing damage from freezing.

In operation when the throttle-valve is
opened steam i1sadmitted from the steam-pas-
sage of the saddle to the piston-chambers 14
through the pipes17 and 16 and, acting upon
the pistons 13, causesthem toforce the cut-out
valves 11 to their seats and hold them seated
during the period that the throttle-valve re-
mainsopen. Uponthe closureof the throttle-
valve, as when the engine is drifting, the
steam-pressure upon theoutersides of the pis-

tons 15 1s released, whereupon the pistonsare

raised by the springs 15 and the connected
cut-out valves 1l are unseated, thereby open-
ing communication between the opposite ends
of the main cylinder 1. The communication
thus established, which permits circulation
of air from one end of the cylinder to the
other, and thereby prevents compression in
the cylinder andinward draft from front end,
will remain open throughout the period of
upon the re-
opening of which it will be closed by the seat-
ing of the cut-out valves by their pistons, as
a,bove explained.

T'he action of the appliance is, as will be
seen from the foregoing description, wholly
antomatic, and its application altains in regu-
lar service the substantial advantages of re-
duaction to any desired degree of compression
on the advancing sides of the main pistons
and freedom from the Introduction to the op-
posite sides of the pistons of hot gases from
the fire-box and smoke and cinders from the
smoke-box, which would otherwise be result-
ant aupon the formation of a partial vacaum
in the cylinders and steam-chests at certain
points of the travel of the pistons. The in-
troduction of such foreign matters acts to de-

704,130

' stroy lubrication on working surfaces, to foul

the valve-openings,and to gum cylinder-pack-
ing. The appliance is further advantageous

70

in 1educmfr Consumptlon of fuel while dmft- -

ing, dmmﬂ' which, as is well known to those
familiar with locomotive plactlee the boiler
can only be protected from injurious drafts
of cold air by a liberal supply of fuel,
which must be made even though the safety-
valves are blowing off. Induction through
the exhaust-nozzle induces a wastefual draft
through the boiler-tubes on the fire, and such
draft, together with the accompanying objec-

tionable introduction of products of combus-.

tion from the smoke-box, is prevented by the
employment of our invention. The circula-
tion of air from one end of the cylinder to the
other which 1t effects not only renders it un-
necessary to draw upon the exhaust-nozzle
for relief of vacuum resistance, but also keeps
the temperature of the cylinder up to the de-
oree which is desirable, which cannot be done
if the exterior airis admitted through atmos-
pheric relief - valves in the steam -chests or
cylinder-heads. The wear on working sur-
faces is reduced to a minimum, and the cyl-
inder temperature, which prior to our inven-
tion has been sufficiently high to set fire to

the wooden lagging of cylinders and to-melt

metal used in metallic packing, 1s reduced to
a point at which the oil used for lubricating
is not burned up. Theshock at the points of
reversal of piston movement 1s relieved and

the life of the eugine eomesnondmfrly pro-

longed.

Our 1mp1ovement is, so far as our knowl-
edge and information extend differentiated
from all other devices which have been here-
tofore proposed for the attainment of the
same end 1n the essential particular that the
communication between the circulating-pipe
and the cylinderis effected through the heads

of the latter and not, as in prior constroe-
tions, through portsspecially provided in the

cylinder-casting. As a consequence the ex-
pense and complication of the coring of such
special ports in new work are unnecessary and
the improvement is readily applicable to ex-
Isting cylinders of any of the known construe-
tions without involving drilling holes in their
shells or doing any other work on them.
Aguain, the two independent cut-oif valves
are when closed held to their seats by live-

steam pressuré acting on their pistons and

unopposed by oppositely-acting steam-pres-
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sure, as they are not subject on their lower

sides to the fluctuations of pressure in the
cylinder, which latter objectionable feature
exists in prior constructions and tends to un-
seat the valve and cause a pounding motion,
which is destructive to it and to its seat.
Finally, the interposition of an independent
valve between each end of the circulating-

pipe and the adjacent end of the cylinder en-

ables each valve to be located so close to the
cylinder that the additional clearance-space

| due to the application of the improvementis
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reduced to the minimum, and the waste of | site the springs, to a connection with the

steam 1n the large clearance-spaces on oppo-
site sides of the valve, which are necessarily
present in a pipe controlled by a single valve,
as in prior constructions, is entirely pre-
vented.

The appliance will be found to be particu-
larly beneficial in connection with the low-
pressurecylindersof large compound engines.
In the operation of an engine of this ’oype hav-
ingalow-pressure cylinder thirty-four inches
n dlarﬂetel and thirty-twoinchesstroke while
driftingon a two-per-cent. grade a total brak-
Ing power or resistance of two hundred and
fifty horse-power in the low-pressure cylin-
der was indicated when running at a speed
of thirty milesperhour. Whilethe presence
of a limited degree of compression in the e¢yl-
inders of locomotives when drifting is ob-
viously desirable in order to relieve the re-
ciprocating parts from thrashing and jar, it
1s equally clear that so great a remstanee as
that above noted 1s a subst&ntial disadvan-
tage, particularly from the point of cost of
maintenance, inasmuch as the resistance is
applied in the reverse direction to that in
which the engine is designed to be operated
under steam. -

We are aware that prior to our invention
circulating - pipes have been proposed each
of which form two clearance-spaces of sub-
stantial volume and continuously open to the
opposite ends of a steam-cylinder, communi-
cation between which clearance-spaces was
controlled by a single valve, and we do not,
thereiore, broadly clalm a valve-governed
pipe connecting the ends of a loeomotwe cyl-
inder.

We claim as our invention and desire to
secure by Letters Patent—

1. The combination, with a locomotive-cyl-
inder, of a circulating-pipe, cut-out valves,
each seating at one end of said pipe and sub-
ject to steam-pressure in closing direction
only, and controllingcommunication between
sald end of said pipe and the adjacent end of
the eylinder, pistons, each fitting in a piston-
chamber and connected to one of the cut-out
valves, steam-supply pipes leading from the
piston-chambers to a connection with the
steam -supply passage ol the cylinder,
means for automatically unseating the cut-
out valves when pressure is relieved in the
steam-supply passage.

2. .Thecombination, with a locomotive-cyl-
inder, of a cireulating-pipe, cut-out valves,
each seating at one end of said pipe andsub-
ject to steam-pressure in closing direction
only,and controlling communication between
sald end of said pipe and the adjacent end of
the cylinder, pistons, each fitting in a piston-
chamber and connected to one of the cut-out
valves, springs bearing on said pistons in di-

rection to unseat the cut-out valves, and

steam-supply pipes leading from the piston-
chambers, on the sides of the pistons oppo-

and

4

cylinder,

S

steam-supply passage of the cylinder.

5. The combination, with a locomotive-cyl-
inder, of a circulating-pipe, cut-out valves,
each controlling communication between one
end of said pipe and the adjacent end of the
pistons, each fitting in a piston-
chamber and connected to one of the cut-out
valves, steam-supply pipes leading from the
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piston - chambers to a connection with the

steam-supply passage of the eylinder, and a
check -valve controlling the flow of steam
through said supply-pipes, said check-valve
opening in the direction of the piston-cham-
bers and having a discharge-passage tor the
exhaust of steam therefrom.

4. The combination, with a locomotive-cyl-
inder, of a circulating-pipe, cut-out valves,
each controlling communication between-one
end of said pipe and the adjacent end of the
cylinder, pistons, each fitting in a piston-
chamber and connected to one of the cut-out
valves, a tubular connection leading into the
Steam-supply passage of the cylmder and hav-
ing its open end therein facing the flow of
steam through said passage, and steam-sup-
ply pipes leading from said tubular connec-
tion to the piston-chambers.

5. T'he combination, with a locomotive-cyl-
inder, of two valve-chambers, each connected
to and open into one end of said cylinder, a
circulating-pipe connected, at its opposite
ends, to said valve- ehambe1s cut-out valves,

each seating at one end of the circulating-
pipe and sub;ject to steam-pressure in closmfr
direction only, and controlling communica-
tion between sald end of said pipe and the

connected valve-chamber, piston-chambers,

each connected to one of the valve-chambers,
pistons, each fitting in one of the valve-cham-
bers and connected to a cut-out valve, steam-
stupply pipes leading from the piston-cham-
bers to a connection with the steam-supply
passage ot the c¢ylinder, and means for auto-
matically unseating the cut-out valves when
pressure is relieved in the steam-supply pas-
sage.

6 The combination of a locomotive-cylin-

der, cylinder-heads secured removably to and

closmfr the ends thereof, two valve-chambers,
each connected to one of the cylinder-heads
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and open to the cylinder through the same,a -

circulating-pipe connected, at its opposite
ends, to said valve-chambers, cut-ount valves,

each seating at one end of the circulating-
pipe and subject to steam-pressurein closing

direction only, and controlling communica-
tion between said end of said pipe and the
connected valve-chamber, piston-chambers,
each connected to one of the valve- chambels
pistons, eachfitting in one of the valveachamn
bers and connected to a cut-out valve, steam-
supply pipes leading from the piston-cham-
bers to a connection with the steam-supply
passage of the eylinder, and means for auto-
matically unseating the cut-out valves when
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pressure is relieved in the steam-supply pas-
sage. ~

- 7. The combination, with a locomotive-cyl-
inder, of two valve-chambers, each connected

to and communicating with one end of said

cylinder, a circulating-pipe connected, at its
opposite ends, to said valve-chambers, cut-
out valves, each controlling communication
between one end of the circulating-pipe and
the connected valve-chamber, piston-cham-
bers, each connected to one of the valve-
chambers, pistons, each fitting in one of the

!
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piston-chambers and connected to a cut-out
valve, steam-supply pipes leading from the
piston-chambers to a connection with the

steam-supply passage of the cylinder, and at-

mospheric relief-valves each eonnected to one
of the valve-chambers.

PATRICK SHEEDY.
ALEXANDER CAMPBELL.

Witnesses: -
Gr. (. JOHNSON,
DOROTHY GILMER.
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