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To all whom it mar Y CONCOTTL: |
BeitknownthatI, HARRY CLIFTON REAGAN,
Jr., a citizen of the Umted States, residing d.t

Phﬂadelphm, in the county of Plnladelphla-

and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Com-

- pound Engines; and I do declare the following

to be a full, clear, and exact deseription of the

N invention, such as will enable others skilled in
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the art to whlch it appertains to make and use
the same, reference being had to the accompa-
nying drawings,and to theletters of reference

‘marked thereon, which form a part of this
‘speeification.

My invention relates to compound locomo-
tives, and its object is to avoid undue strain
upon the cross head and piston rods, and to
increase the power of the engine.
pound locomotives having the high pressure
and low pressure piston rods both connected
rigidly to the same c¢ross-head and at oneside
of the line of movement of the cross-head,
there is a severe strain upon the crosshead,
the guides and the piston rods, owing to the

unequal pressures exerted by the two cylin-

ders. The rocking motion imparted fo the
crosshead by these unequal and varying
pressures, rapidly wears the guidebars and

‘gibs and is liable to snap off the piston rods.

Moreover, this arrangement is wasteful of

~ power, since the two cyhndets do not act har-
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moniously or to the best effect. My inven-
tion aims to obviate these difficulties. It is
accomplished by placingone of the cylinders,
preferably the high pressure one, on the line
of motion of the crosshead, as in a single ex-
pansion engine, the other cylinder being
placed at one side of the line of motion, a,nd

connected with a lever by which its power 18

transmitted to the crosshead.

The invention also consists in certain de-
tails, as hereinafter pointed out.

IKigure 1 is a side.elevation, partly in see-
tion of my improved construction. Fig. 2 is
a vertical cross section.
nal section of the valves.
vation of a modification.
cross section of the same.
cation.

Referring to Figs.1,2and 3, the high press-
ure cylinder A is shown with its“axls in the
line of motion of the cross head I3

Hig. 4 is a side ele-
J1g.5 18 a vertical
Fig. 6 18 a modifi-

lever 1s preferably made as follows:

In com-

Fig. 3 isalongitudi-

| slides between upper and lower guide bars C

C’. The high pressure piston rod @ IS rig-
idly connected with the cross head in the
usual manner. The low pressure cylinder D
is arranged below, and is somewhat longer
than, the high pressure cylinder. Its ]pl&»t()ll
rod d is connected with the lower end of a
lever K, which is fulerumed at e upon the

side of the boiler F, or upon an arm fastened

to the smoke box I"
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The connection between the rod d aud the' |

The
crosshead B isrigidly bolted to a shoe b which

encircles the lower guide bar C’, and has in

its lower part a T- shaped slot or groove in
which is received the T -headed ﬂdnu‘e b’ of
an auxiliary cross head B’ which is Lhus Sus-
pended below the main crosshead and has an
independentreciprocatingmovementthereon.
The low pressure piston rod d is connected
with this auxiliary cross head B’.

70

The lever

I 1s forked and straddles both crossheads, In B

each cross head is fixed a transverse pin G G’

slots ¢’ in the arms of the forked lever E.

Brasses ¢ g” embrace the pins and slide in the
| slots, thus allowing for the slight vertical play

of the lever on the pins as it o.sellla,tes to and
fro. The pin G’ describes a longer arc than
the pin (= which is the reason for making the

cylinder D longer than the high pressure cyl_ |

inder A. Lmkb a’ b* or other equivalent de-
vices may be substituted for the slots and
pins, if desired. By this construction the
power exerted by each cylinder is transmit-
ted to the cross head B in the line of motion
and at the point where the connecting rod H
is attached. There is thus no tendenoy to
rock the crosshead or to bring lateral strain
upon the guide bars or the piston rods.
Moreover the lever E being a lever of the sec-
ond class, the power a,pphed at G’ by the low
pressure cylinder is considerably multaphed
at . DBy thus providing for an increased
stroke of the low pressure piston, I am ena-
bled to get more work out of the steam with-
out eomphcatma the mechanism. Further-
more, a lever of this class enables both pis-
tons to move simultaneocusly in. the same di-
rection, which gives an easy movement, and

adds to the pressure of the steam the momen-

Whl(}h | tum of the pistons and p1st011 rods.
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the ends of which project through vertical
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- upper guide bar.
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When this improvement is to be applied to | The invention is applicable to locomotive,

a locomotive having low wheels, so that there
is not room to place the low pressure cylin-
der below the high pressure cylinder, I ar-
range the ¢ylinders as shown in Figs. 4 and
5,the low pressure one being the upper. The
main cross head B slides on the lower guilde
bar, and the auxiliary cross head B’ on the
The connection between
the auxiliary cross-head and the lower end of
the lever E is by means of an intermediate
lever or rock arm E’ fulerumed on the pin e
in a stationary bar I, which runs from the
cylinder head to the yoke cof the guide bars.
The upper end of the rock arm E’ is pivoted
upon a pin %, which carries brasses that slide
in suitable jaws in the cross head B’. In this
arrangement the lever E may pass down in-
side of the upper guide bar instead of span-
ning it. |

I propose to cast the two cylinders integral,
and may unite in the same casting the cham-
bers for the two valves, and the steam sup-
plyand exhaust passages. DBut this makes a
casting of such a shape that it requires the
frametobe bentinwardly and otherwise modi-

fied to enable the c¢ylinders to be properly lo- |

cated. TFig. 2 shows this construction, the

upper valve K controlling the high pressure
steam and the lower valve L the low pressure

steam. Thevalves are of thepistontypeand
slide in bushings M in their respective cham-
bers. The steam enters by the passage x be-
tween the two connected pistons K forming
the upper valve, the lap of the valve being on
theinside. Theexhaust steam from the high
pressure cylinder enters the clearance spaces
at the ends of the valve chamber, and passes
thence through openingsy to the lower valve
chamber. The valve L is tubular, being con-
tracted in the middle to afford an annular
space for the steam exhausting from the low
pressure cylinder, which escapes by the pas-
sage 2. It will be noticed that when the valve
K moves back, as shown in Fig. 3, to admit
steam to the back end of the cylinder A, the
valve L moves forward to admit steam to the
back end of cylinder D. 7Thus the valves

move in opposite directions, while the pistons |

move in the same direction.

It is evident that my invention is eapable |

of other modificationsthan theoneillustrated,
which do not depart from its spirit.

marine, stationary, pumping, and other types
of compound engines. | )
Having thus desceribed my invention, what
I claim and desire to secure by Letters Patent
is, | -
1. In a compound engine the eombination
with a high pressure cylinder, of a low press-
ure cylinder having a longer stroke than the
high pressure eylinder and located at one side
of the line of motion of the main cross head,
an auxiliary cross head sliding on the mailn
cross head and a lever connected with the

low pressure piston rod and transmitting its

power to the main cross head, substantially
as described. |
2. The combination with the high pressure
cylinder A of the low pressure cylinder D
having a longer stroke, the main cross head

‘Beonnected with the high pressure piston rod,

the auxiliary cross head B’ connected with
the low pressure piston rod and having a T-
headed flange sliding in a groove in the main
crosshead, and the lever K transmiiting the
power of the low pressure cylinder to the
main crosshead, substantially as described.
3. The combination with the eylinders A D
and their piston rods a d of the main cross-

head B and the auxiliary crosshead B’, the

forked lever K straddling the main erosshead
and having slots ¢/, and pins G G’ received
in said slots and rigidly connected with the
piston rods ¢ d respectively, substantially as
described. ) |

4. In a locomotive the combination with a
high pressure cylinder, of a low pressure cyl-
inder, having a longer stroke, separate cross
heads connected respectively with the piston

rods of said cylinders, and sliding 1in parallel

straight lines, a lever fulerumed on a fixed
pivot above the cross heads, and connected
with said cross heads by joints permitting
relative vertical movement of the lever and
cross heads, and a connecting rod jointed to
the cross head of the high pressure cylinder,
substantially as described.

In testimony whereof I affix mysignature in
presence of two witnesses.

HARRY CLIFTON REAGAN, JR.

Witnesses:
H. O. BENDER,
E. F. PEACOCEK.,
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