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To all whom it may concern:

~ Be it known that I, GusTav BERNHARD
PETSCHE, a subject of the German Emperor,
‘residing in the city and county of Philadel-

phia, in the State of Pennsylvania, have in-
vented a certain new and useful Improve-

- ment in Reversing Mechanism for Compound

I10

Engines, of which the following is a true and |

exact description, reference being had to the

o accompanyimng drawings, which form a part
~ thereof. T T

- My invention rel.ateé_ to’ compound en-

' gines, and particularly to the class of en- | 1T¢ |
o] inder, to which is attached the piston A%

15

. an engine of this kind with improved mech-
- anism for actuating the valves to reverse the
engine, and particularly with simple and effi-

20

gines known as ‘“‘compound reversing-en-
gines,” and used in rolling-mills.
- The object of my invention is to provide

cient reversing mechanism which will permit

~ of an independent adjustment of the cut-off
- for either-the high or low pressure cylinders.

| | The leadmg .'feature Ofmy _in_vention COT)-
sists In combining with a positively-actuated

device for giving motion to the valves, and
cenerally of the character known as a “ valve-

- link,” adjustable devices or link-blocks: di-

30

4°©

rectly connected with the valves, means for
‘shifting said blocks simultaneously to effect,

the reversal of the engine, and means for

shifting ‘or adjusting said blocks independ-
- ently, so as to regulate the cut-off with re- |
‘gard to either the high or low pressure cyl-

inders independently..

- -

A further improved féfitﬁre ofjmjr Jnven-
tion consists in providing adjustable stops for

' + . regulating the  extent of movement of the
- lmmk-blocks in- reversing the engine.

~ Other features of my invention will bestlbe .
understood as described in connection with

- the drawings, which illustrate a reversing-
.. engine p ovided with my i_mpmveme_nts? and

45

- .

m which—

- Figure 1 is a plan view of an engine pro-

vided with my improvements and separated

- from the other similar:engine .or engines,

with which.in practice such engines -are gen-

 erally assoclated in sets. - Fig. 2 is a side ele-

50

vation of the engine.. Fig. 3 is a section
through the low-pressure cylinder and its
valve, taken as on the line 3 3 of Fig. 2. TFig.

4 1s a section, on an enlarged scale, taken

~on the line 4 4 of Fig. 5.

_Pa.telited Oct .23,"1'90'6; o

through the power-reversing mechanism, as =

~section on the line 5 5 of Fig. 4. Fig. 6is a
perspective view of the valve-link, together
~with the link-blocks and mechanism for mov-

ing and adjusting these blocks. *Figs. 7 and
- 3 are perspective views from different angles,

showing the construction of the link-blocks:

Fig'5 iS a CIoss- . -_
55

6o

and Fig. 9 is a longitudinal section through
Jlink N and the clamping-slide secured to it.

- Aand B are respectively the low and high

A’ is the piston-rod of the low-pressure cyl

coupled through the cross-head C with the
connecting-rod C’, coupled in turn to the

1s coupled, as shown in Fig. 3, with the piston-
rod B’ of the high-pressure cylinder. '

pressure cylinders of the engine. -

- crank C? on the engine-shaft B. The rod A’ '
o

E K are parallel eccentrics secured on the
“shaft B on opposite sides of the angularly-set

by the rods E’ E’ with the lug G’ at the top of
the valve-link G, while the eccentric F is

“eccentric F, the eccentrics B being connected . = -

75

“coupled by the rod B’ with the lugs G* G* at

the bottom of the link. The link G is pro-

vided with the slideways G* and G¢ and with . N

the laterally - extending trunnions G° G,

8o

~which are supported on the rock-levers H H,
-pivoted on the shaft K, which is suitably

~supported on the frame of the engine.

through the rod I’ and rock-lever 12, ‘with the

I and J are link-blocks moving in the slide- |
-ways * and G*, block I being connected,

‘valve I* of the low-pressure cylinder, the -
. valve of which is shown at I#, Kig..3. The

}

‘link-block J is connected to actuate the -
‘valve of the high-pressure cylinder, the con-
. nections being, as shown, through the con-

i

90

- necting-rod J” and rock-lever J? to the rod Js; -
“which in turn connects through. the rock-

k
B
a
[

’

!

lever J* with the valve-rod J°.
‘L and M are levers pivoted on the shaft K

and connected, through the rods I? and M?, ~
. with the link-blocks J and I. -The levers I,
~and M are counterweighted, as shown at I/

-and M/, and provided with angular lever-arms

L? and M?, which are connected, through the 1 :
-rods L# and M* and the clamping-blocks, (in-

. dicated at 15.and M® ) with the slotted revers-

i
#
I%

-'iing-.lev_ers,, | (mdlcated at N and N" ,) these
levers. extending, parallel to each other from:

95
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the rock-shaft O, to which they are secured | seen that by this general arrangement 1t 1s

and from the upper side of which extends the
lever-arm O, connected, through the rods O?
O? with the cross-head P? of the power revers-
ing mechanism, which consists, as shown, of
the cylinder P, having working in 1t a piston
P’, connected by the piston-rod P? with the
cross-head P2
tends the rod P‘* which mayproperly be a con-
tinuation of the rod P* and to the end of
which 1s attached the plunger P°. This

plunger works between the ad]ustable heads

‘R and R’, each formed with a cylndrical

cavity adapted to receive the plunger P° and
each by preference furnished with a vent-
cock, as indicated at R?® to enable air to
escape irom  the bottoms of the cylindrical
cavities, which serve the purpose of dash-
ots.
Y The stop-blocks are held m position and
adjusted by means of the right and left
threaded screw-rods R* R? held in position
on the framing R* by means of heads, as 1n-
dicated at R* R? iu Fig. 4. HEach of the
threaded rods has attached to 1t a worm-
wheel, as indicated at R® R®, and the rods are

turned by the worms R’ R"', seeured to the
vertical shaft R® and engaged with the worm-

wheels, as shown in Fig. 5.
Q is the valve regulating the admission to

the cylinder P and actuated through the rod |

Q' by a mechanism not shown.

S indicates the high-pressure steam-main
connecting with the high-pressure cylinder,
and S’ is the low-pressure steam-recelver
connecting the exhaust of the high-pressure

cylinder with the low-pressure cylinder.

The oscillating motion of the link (x 15 1m-
parted, throughthe link-blocks I and J and
the oonneotlons described, to the valves of the
high and low pressure oyhuders and when it
is desired to reverse the ongiue it 1s only
necessary that the link-blocks should be
shifted in the link from a position on one side
of its trunnion-pivots G* to a position on t he
other side of said pivots. Obviously the
cut-off of either valve can be regulated by
adjusting the link-block by which 1t 1s actu-
ated to a greater or less distance from the
pivot of the link.

In my engine the reversal of the link-blocks
is effected by causing the reversing-levers N
N’ to osciliate, their motion being communi-

cated through the connecting-rods L# M* to

the levers L 1. and M M?® and through the
connecting-rods L* M? to the link-blocks,
which are caused to move from the position
they occupy on: one side of the pivot of the
link to exactly corresponding positions on
the other side of the pivot. The independ-
ent adjustment of the link-blocks for the pur-
pose of regulating the cut-off of the controlled
valve i1s effected in the structure shown by
adjusting the clamping sides 1.° or M5 m the
slotted reversal lmlE

from which cross-head ex-

practicable to mdepeudoutly ud]ust the cut-
off for either ¢ylinder and to preserve this
adjustment when the engine 1s reversed. In
Fig. 9 1 have shown a pmoho‘lblo construc-
tion for adjusting the clamping-shde 1n the
links N or N’, but of course any convenient
equivalent device may be used. My con-
struction also enables me to regulate the
valve throw and cut-off of both valves by
varying the oscillatory movements of the
reversing-levers, which m the construction
shown I do by providing the adjustable stop-
blocks R R/, having moving between them
the stop-plunger P°, connected directly with
the piston P, as desollbed and by means of
which the travel of the plstou m the actuat-
img-cyhnder P is limited.

The importance of the dash-pot cylinders
in the stop-blocks is of course obvious, 1n
that 1t prevents injurious and destructive
blows on the stop-blocks, and the described
mechanism for adjusting the stop-blocks, in-
cluding the throoded rods R’z, the worm-
wheels, worms, and actuating-shaft, is obvi-

ously a simple and eflicient mechanism for
accomplishing the desired purpose.

Having now described my invention, what -

I claim as new, and desire to secure by Let-
ters Patent, 1s—

1. In a compound engine, reversing meoh—
anism, COMPTiSINg means pomtwely actuated
by a moving part of the engine for actuating
the valves, means od]ustably connected to
sald pomtwoly-—aotuatod device and directly
connected to the valves, reversing mechan-
ism to which both of said ad]ust%blo devices
are connected and through which they are
connected together and means for inde-
pendently ad]ustluﬂ* said devices to vary the
cut-off of either the high or low pressure
valves.

2. Ina compound engine, reversing mech-
anism COMPriSINg Mmeans posnwely aotu ated
by a moving part of the engine for actuating
the valves, means adjustably connected to
said po&twoly—aotuated device and directly
connected to the valves, reversing mechan-
ism to which both of said adjustable devices
are connected and through which they are
connected together, adjustable stops for
regulating the extent of movement of the
adjustable valve - actuating devices in re-
versing the engine, and means for independ-
ently adj usting said devices to vary the cut-
off of either the high or low pressure valves.

3. Ina oompouud engine, reversing mech-
anism comprising an osoﬂlatuw V‘lee actu-
ating link operated by a moving part of the
engine, in combination with mdopen( ent
link-blocks, slidingly secured to said link,
and connected one with the valve of the
high-pressure cylinder and the other with
the valve of the low-pressure cylinder syn-

s N or N, and 1t will be ; chronously oscillating reversing-levers for
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~ shifting the link-blocks to reverse the en-
~ gine, and connections from the link-blocks
“to the reversing-levers radially “adjustable
‘along said levers to vary the cut-ofl of the |
valves. .
4.. In a compound engine, reversing mech-

- anism comprising an oscillating valve-actu-

10

~ ating link operated by a moving part of the.

ine, in combination with independent

‘engine,
link - blocks, slidingly secured to said link
and connected one with the wvalve of the

. high—-pressure cylinder and the other with

. chronously oscillating reversing - levers for
shifting the link-blocks to reverse the en-.
oine, connections from the link-blocks to the

the valve of the low-pressure cylinder syn-

“reversing - levers radially adjustable along

said levers to vary the cut-o

- power mechanism for oscillating the re-

20

versing-levers, and adjustabl

- lating the extent of their movements.

5. In a compound engine, reversing mech-

anism comprising an oscillating valve-actu-

ating link operated by a moving part of the
engine, in combination with independent
link-blocks, slidingly secured to said link and

connected one with the valve of the high-

- pressure cylinder and the other with the valve

30

of the low-pressure cylinder synchronously

oscillating reversing-levers for shifting the

~link-blocks to reverse the engine, connections
~from the link-blocks to the reversing-levers

radially adjustable along said levers to vary

35

the cut-off of the valves, power mechanism

for oscillating the reversing-levers, and ad-
- justable dash-pots acting as stops for regu--

- lating the extent of their movements.

6. In a compound engine, reversing_méch—-
anism comprising an oscillating valve-actu-
ating link operated by a moving part of the

“engine in combination with independent limk- |
blocks, slidingly secured to said link and con-

nected one with the valve of the high-pres-

- sure cylinder and the other with the valve of

5o
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the low-pressure cylinder synchronously os-

cillating reversing-levers for shifting the link-
blocks to reverse the engine, connectlons

from the link-blocks to the reversing-levers
radially ‘adjustable along said levers to vary

the cut-off of the valves, power mechanism

- for oscillating the reversing-levers, and ad-
justable stops for regulating the extent of
their movements,; a cylinder and piston for
oscillating the reversing -levers, a plunger

moving with said piston, two movable heads

‘having dash-pot cylinders formed in them
‘between which the plunger moves, and -
- means for moving sald heads toward and

from each other to vary the movements of
the plunger and parts connected thereto.
- 7. In a compound engine, reversing mech-

of the valves, |

stops for regu-

. . '_-Witlié"SSes: .
- anism comprising an oscillating valve-actu- |
~ ating link operated by a moving part of the :

blocks, slidingly secured to sdid link and ¢on-

nected one with-the valve of the high-pres-

8

engine in combination with independent link- - -

65

sure cylinder and the other with the valve of

“the low-pressure cylinder synchronously os- |
“cillating reversing-levers for shifting the Iink- -
blocks to reverse the engine, connections

from the link-blocks to the reversing-levers

7o

radially adjustable along said levers to vary

the cut-o

of the valves, power mechanism

for oscillating the reversing-levers, and ad- - -

justable stops for regulating. the extent of

their movements, a cylinder and piston for
oscillating the reversing-levers, a plunger

moving with said piston, two movable heads -

between which the plunger moves, rods R?
R? having right and left screw - threads

formed on them and screwing into the dash-
pot heads, and means for simultaneously ro- -
tating said rods to move the heads toward or

from each other. . S
8. Ina compound engine, reversing mech-

having dash-pot cylinders formed in them, -

80

anism comprising an oscillating valve-actu-

ating link pivoted on rock-levers H,and actu-

ated by a moving part of the engine, in com- .

bination with independently-movable link-

blocks movable in said links and moved by

90

them, sald link-blocks being connected to

ders, lever-arms 12, L#, M? M3, pivoted on the
same center as the rock-levers H, and con-

‘the valves of the high and low pressure cylin-

nected to the link-blocks oscillating revers-

ing-levers N N’ connecting-rods L* M*, con-

‘necting the lever-arms L® M?, with the re- B

versing-levers, said rods being radially ad- -

justable in their connection with the revers-

100

ing-levers so as to independently adjust the

link-blocks, and means for oscillating the re- -
versing-levers. - -
9. In a compound engine; reversing mech- -
anism comprising an oscillating valve-actu-

ating link pivoted on rock-levers H, and ac-

tuated by a moving part of the engine, in
combination with 1ndependently - movable

link-blocks movable in said links and moved

by them, said link-blocks being connected to
‘the valves of the high and low pressure cyl-

inders, lever-arms 12, 12, M?, M3, pivoted on

:IIC&

the same center as the rock-levers H, and

connected. to the link-blocks oscillating re-
versing-levers N, N’, connecting-rods L#, M*,
the lever-arms L?, M3, with the
reversing-levers, said rods being radially ad-

connectin

justable in their connection with the revers-

link-blocks, means for oscillating the revers-

ing their range of movement.

~ GUSTAY BERNHARD PETSCHE.

- ArNOLD KATz,
- D. STEWART.
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ing-levers so as to independently adjust the ' _
120
_ing-levers, and adjustable stops for regulat-
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