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UNITED STATES PATENT

OFFICE.

FREDERICK F. ROSE, OF BROOKLYN, ASSIGNOR TO THE ROSE LOCOMOTIVE
' IMPROVEMENT COMPANY, OF NEW YORK, N. Y.

HYDRAULIC VALVE-MOTION FOR LOCOMOTIVES.

SPECIFICATION forming paﬁ: of Le-tters Patent No. 330,927,'dated November 24, 1885.

- Application filed April 20, 1585. _Serial No. 162,762. (No mdﬂell.)

1o all whom it may concerv: |
Be it known that I, FREDERICK F. ROSE, a
citizen of the United States, and a resident of
. Brooklyn, in the county of Kings and State of
5 New York, haveinvented certain new and use-
ful Improvements in Hydraulic Valve-Motions

for Locomotives, &c., of which the following

is a specification.
The invention relates to improvements 1n
1o locomotive-engines; and 1t consists in novel
hydraunlic mechanism for controlling the move-
ment of the valves, as hereinafter fully de-
scribed. | - |
The object of the invention is to produce an
15 efficient mechanism for moving the valves
- without the use of the present link-motion
now universally employed for this purpose,
and which mechanism will be reliable, inex-
pensive as compared with the link-motion,
20 and perfect in its movements. |
 Referring to the accompanying drawings,
- Figure 1 is a side elevation of the driving-
‘shaft of a locomotive embodying my inven-
tion. Tig. 2 isa central vertical longitudinal
25 section of the central portion of said shaft.
Fig. 3 is a side elevation of one of the driving-
wheels of the locomotive, illustrating the end
of the driving-shaft having the invention ap-
plied to the crank-pin, and the valve-rod,
30 rocker-shaft, and valve, the latter devices be-
ing shown by dotted lines. Iig. 4 1S a sec-
tional view taken on the line x x of Fig. 1.
Fig. b is a vertical section on the line 1 2 of
Fig. 2. Fig. 6 is a detached section on the

35 line 3 4 of Fig. 5. Fig. 7 is a longitudinal sec-

tional view of a modified form of the inven-
tion applied to a supplemental shaft forward
of the driving-shaft of the locomotive. FIig.

8 is a side elevation of one driving- wheel of

40 the locomotive, and illustrating an end view of
the supplemental shaft shown in sectionin Fig.

7 in connection with the valve-rods of the en-
egine. Fig.9isanend view of the supplemental
shaft shown in Fig. 7.- Fig. 10 is an enlarged

45 side elevation of one end of a modified form of
the invention. Fig. 11 18 a transverse section

on the line y y of Fig. 10. Fig. 12 is a central

- longitudinal section of a modified form of the
invention. Fig. 13 is a modified form of the

50 slide for the ends of the shaft. Fig. 14 1s a | prevents the escape of liquid.

|

| central vertical section of same; and Fig. 15

is an enlarged sectional view of one of the
plungers, carrying the leather packing on 1ts

end. |

I will first describe the invention as 1t ap- 55
pears in IFigs. 1 to 4, inclusive, and then ex-
plain the modifications thereof illustrated 1n
the remaining figures of the drawings. |

In Figs. 1 to 4, inclusive, A denotes the main
driving-shaft of the locomotive, B the driving- 60
wheels, and C the crank or wrist pinsonthe face
of the wheels,and at a suitable distance from
the center thereof to permit a proper throw of
the usual piston-rods, which are in connection
with the customary pitman-rods having their
rear end secured on the said pins. The pins
C are at right angles to each other, and upon
their outer ends are firmly applied the arms D,
extending toward the driving-shaft, and hav-
ing upon their free extremities the blocks or
enlargements B, in which are bored from op-
posite sides the chambers F and G, (see Fig.
4,) and upon the outer face of which are ar-
ranged in suitable grooves the slides H 1, car-
rying the plungers J K and (upon their outer
face) the pins L, upon which the valve-rods
are secured, as indicated in Fig. 3. Thecham-
bers FF G in the blocks E are side by side,
and open in opposite directions, and the
plungers J K are arranged one on each end
of the slides H I, in suitable relation to en-
ter and have a direct movement in the cham-
bers F G, as hereinafter explained. Upon
each end of the slides H I is an inwardly-pro-
jecting lug, L, to which one of the plungers
J K is secured by a nut, as shown in Fig. 4,
or otherwise, as may be found convenient.
The outer end of the chambers I & is slightly
enlarged, and into this portion is screwed the
plug M, having an annular shoulder or stop, gc
N, which abuts against the end of the block L, .
as indicated in Fig. 4. The screw - plugs M
are centrally bored to permit the passage
through them of the plungers J K and retain
at their lower ends the packing O against the g5
shoulder formed by the enlargement of the
outer ends of the chambers F G. Thepacking. .
O encircles the plungers, which are smallerin”
diameter than their chambers, and effectually
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Upoii or about the center of the driving-
shaft ‘A is provided a collar, P, in which are

formed chambers (lettered Q R, respectively) |-

having screw-plugs and plungers S T, corre-
sponding to the similarly-named devieces ap-
plied to the blocks I, above mentioned. The
chambers Q R are parallel with the shaft A
and open in opposite directions for conven-
lence in operating their plungers, and to the
right of the collar P is arranged on the shaft
the sliding collar or sleeve V, having an an-
nular groove, W, and to which collar 18 di-

rectly secured the plunger S, the plunger T

being directly connected with the same throngh
a supplemental rod, X. "Upon the collar V

being moved toward the collar P the plunger |

S will be moved into and the plunger T from
their respective chambers Q R, and upon a
reverse movement of the collar P the plungers
will assume an opposite position. -
The collar V will be operated by the engi-
neer 1n his cab through a system of levers of
any suitable construction connecting with the
collar, the connection being preferably a cluteh
fitting 1nto the groove W, as indicated in Fig.
12. ‘I'he chamber F at the left-hand end of

‘the shaft A is connected by a channel, «, with
the chamber Qin the collar P. The chamber G |

- ab the left-hand end of the shaft A is in com-

20
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munication with the chamber I at the right-
hand end of the shaft by means of a channel,
b, passing through the shaft, and the chamber
R in the collar P and the chamber G at the
right-hand end of the shaft are joined by the
channel d. The slides H I, the plungers, and
other parts described being in position, the

channels and chambers specified will be

charged witha liquid—such as oil or water, for
example—under heavy pressure—say about
five thousand pounds to the square inch, more
or less, according to circumstances—when the
mechanism will be ready for use. The valve
and piston rods being in connection with the
wrist-pins C L, the adjustment of the valves
will be accomplished by simply moving the
slides H 1 on the blocks E until the valve-rods
have the proper throw, instead of by the ex-

- pensive method heretofore practiced of con-

structing eccentries of given proportions and

affixing them in permanent position on their

pins. The movement of the slides H I is si-
multaneous, as hereinafter described, and their

- position determines that of the pins L, and

55

60

also consequently the movement of the engine-
valves. 'The engine may be reversed by sim-
ply moving the slides H I, causing thereby
the ‘pins L to approach or recede from the
cylinders. For instance, referring to Iig. 3,
it the slide H were moved toward the cylin-

der, the position of the pin I would be for-

ward of that it is shown to occupy, the con-
necting -rod ¢ and lower end of the rocker-

- shaft lever f would be pushed forward, while

65

the upper end of the latter and the.valve-rod

g and valve & would be retracted. The em-

ployment of the slides H I and pins I dis-

penses entirely with ths usual eccentr »g and |

il
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link-motion mechanism now universally used
on locomotive-engines. o
The method of giving the slides H I their 70
proper movement simultaneously is of prime
Importance, and to accomplish this result in a
simple manuer, yet with certainty and accu-
racy, Lemploy hydraunlic means, the particu- -
lar operation of which will appear below. . 75
Inthe position of the parts illustrated in =

Figs. 1, 2, and 4 it will be observed that the

plungers K on each end of the shaft and the
plunger S in the collar P are depressed into
their respective chambers, and under this con- 8c
dition the position of - the slides H I and pins

L is such that the engine will impel the car-
riage forward. When itis desired to reverse
the engine, the engineer will simply move the
sliding collar 'V toward the right, thereby 85
withdrawing the plunger S from its chamber

(3 and forcing the plunger T into its chani-
ber R, at which time the pressure of liquid in
the chamber F at the left-hand end of the
shaft A and in the channel ¢ will be relieved go
into chamber Q, and that in the chaniber R 18

forced into thé channel d and chamber D

at the right-hand end of the shaft. The
increase of pressure in the chamber G at
the right-hand end of the shaft A and the 5
simultaneous decreasein pressurein the cham-
ber I at the left-hand end of the shaft oper-

-ate to force the plunger K from said cham-

ber (, thereby moving the slide T and driv-
Ing the plunger J at the right-hand end of 1c
the shaft A into its chamber F, the liquid
previously in which being impelled into the
channel b and the chamber at the left-hand
side of the shaft, whereby the plunger K in
sald chamber will be forced therefrom, chang- ro 5
ing the position of the slide H and pin L.. .
The movement of the slides at each end of

the shaft are simultaneous, and it will be ob-

served that they are caused by altering the
pressure from one to the other of the cham- 110
bers at opposite ends of the shaft. The slides
H I and pins L. may be returned to their
former position, being that shown in Fig. 1,
by the engineer’s simply moving the sliding
collar V toward the collar P, whereby a re- 115
verse flow of the liquid in the channels ¢ b d
will occur and the slides H I assume their
former positions, | | -

I have used the expressions ‘‘increase’ and
“‘decrease’’ as applying to the pressure in the 120

chambers at opposite ends of the shaft; but

these must be understood in a qualified sense,
since the actual pressure of the liquid is the
same at all times in all parts of the apparatus,

and the word ‘‘decrease’”” meaning that addi- t2j
tional space is afforded by the withdrawal of

the plunger at one end of the shaft, while the
“Inerease’’ is simply the inward movement of
the plunger- at the opposite end of the shaft
sufficiently far to movethe liquid into the said I30
space at the said end of the shaft first men-

tioned. The liquid in the channels and cham-

bers of the shaft being always under the same
pressure, the plungers and slide V may be
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moved with the slightest exertion, and when |
moved. will rwldly maintain 13]361.'[‘ position.

The channels ¢ b d may be charged with the

- liquid at any suitable point desired; but I pre-

fer to connect them and the chambers Q R with
a supplemental chamber, A”, by channels or
passages B, as shown in Fig. 5, and to charge

them with the liquid thi ouﬂ*h thls chamber.

- The passages B will cross each otherat a given

10
15

20

point, at which there will be provided a SOTEW-

valve, C”, which will bescrewed to place after
1;11e channels have been charged, and thus cut
off the supply and prevent leakage. After
the channels have been charged and the screw-
valve (' seated, the chamber A" may be
charged and used as a reservoir or pump,
whereby should any leakageoccurat any point
of the mechanism, so as to lower the pressure
in the channels the same might be compen-
sated for by elevating the screw C” from its
seat and forcing the plunger D” into the cham-
ber A", driving a portion of the liquid thereln
into the said channels through the passages

B, after which the serew-valve should be

25

30

33

again seated. The extra chamber A”,with its
plunger,thus acts as a pump permanently car-
ried by the driving-shaft, and while it might
never be reqmled it may be provided as a

‘precautionary measure.

In lieu of providing the main driving-shaft
with the liguid channels and cha,mbeis, the
same may be applied to a separate shaft, A,
located forward of the driving-shaft, Substa,n
tially as indicated in Figs. 7 and 8. Upon
the ends of the Supplemental shaft are the

 bloeks B, arranged at right angles to each

40

45
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otherand containin oatb 01)1)081(36 ends the cham-
bers ¢’ D, in which move the plungers E' I,
carried by the slides G’. The plungers E' 0
are suitably packed, as in the arrangement
shown in Fig. 1, and are retained in a Set po-
sition by n uts H'. TUpon the outer face of each
of the slides G is cast the eccentric I’y having
a central elongated slot, J’, (shown in Fig. 9,)
through which the shaft A’ projects, and be-
vond which the ends of said shaft are provided
with eranks K', having pins 1. From the

-erank-pins L' connecting-rods. M’ pass to the

cranks N’ on the main drn ing-shaft, as indi-
cated in Fig. 8, while the eccentrics I" sustaln
the rear ends of the valve-rods O’. That por-
tion of the shaft A’ within the elongated slots
J’ is from the center of the main part of the
shaft, and is reduced on opposite sides, as
Snown in Fig. 9. The movement of the Slldefa

G’ is the same as that of theslides H I, (shown |
in Fig. 1,) and to effect this movement I pro-

vide on the shaft A’ collars P’ Q/, and between
them a slide, R/, the former containing liquid-
chambers & T" and the latter carr ying plan-
gers VW, ar1&11ﬂed to have a movement in
the chambers when the slide is actuated.. The
chamber TV communicates through a passage,
X, with the chamber 1Y at one end of the
shaft. The chamber 8'is connected by a pas-

opposite end of the shaft, and the chamber D" .
at the left-hand end of the shaft opens into a
channel, 7/, which leads into the chamber ¢/
at the 1*ight-hand end of the shaft. - Uponthe 70
slide R’ being moved either to the right or -
left,the plungers V' W’ will actuate the hqmd

in the channels and chambers to move the
slides G’ in lines at right angles to each other,

in a manner exactly similar to the operation Of 75
the plungers S T in the arrangement shown in
Fig. 1. Between the annular shoulders ¢ the

slide R’ is provided with annular elevations

y', corresponding with and entering the annu-
lar internal depressions, d’, in the lever &', for 8o
the purpose of dividing or distributing the
lateral pressure vf the lever ¢ when moved
over an increased area. The movement of
the slides (' on the reduced ends of the shaft
A’ alters the throw of the valve-rods, and this 8
operation 18 wholly within the cont1 ol of the
engineer.

" The modification shown in Figs. 10 and 11

- 0011818’[8 ,essentially, comblmng the two plun-

gers at each end of the shaft, so as to use a sin- go
ole rod, I”, for them, and in arranging the
chambers F (& to receive the ends of the rod.
A pin, T”, connected with the rod H", enters
an aperture in theslide J”, carrying the wrist-
pin, and communicates the motmn of the plun- gs
ger-rod to the slide. |
The modification shown in Fig. 12 differs
from the construction illustrated in IFig. 7 only
in the fact that the chambers §' T are “located
within the shaft A’, and that a single rod, M", 100
answers as a plunger for both of said cham. )
bers, being connected with a slide, N, located
in an elonm‘[ed slat cut tlansvergdy thwuah
the shaft.
It is not to be understood, of course, that I 105
limit myself to the employmenb of sﬂldes HI
of the construction shown in IFig. 1, since these
may be modified without depaltnw from the
spirit of the invention. For example, I illus-
trate one modification of the slide in Figs. 13 110
and 14, wherein the usual block, 1, 18 bored |
at opposite sides to receive rods ]? connected
by the cross-heads Q”, which C&rry the plun-
oers, and are sufﬁclently removed from the
blocks to- permit a proper movement of the 115
pluangers in their respective chambers. Upon
the central parts of the rods P” is rigidly af-
fixed the cross-bar R”, upon which is the wrist-
pin 8”, and which mm’es with the rods and
Cross- heads when the liquid in the chambers 120 .
acts against the plunﬂ*eis
The packing O is shown in Fig. 4 as being
held in place by the plugs M; but it may be
secured in any suitable manner as in the or-
dinary hydraulic jack, or on the end of the 125
plungers, in the maunner shown in Fig. 15,
wherein it will be seen that the lower end of
the plunger is hollow, and that the leather
packing is secured therein by a screw, whlch
is prevented from turning by a pin, T"' 130
While I have deseribed my invention as be-

sage or channel, Y/, mth the chamber C at the | ing applledm to a locomotwe engine for pur-
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poses of explanation, I reserve the right to
employ 1t in connection with any engine which
has heretofore used the link-motion.

The liquid to be employed in the liquid
chambers and channels will be water, oil, al-
cohol, or of any nature suitable for the pur-

~ pose.

10

I5

20

- 25

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In an engine, the mechanism for con-
trolling the movement of the valves, consist-
Ing of a shaft, a slide on the shaft carrying
plungers, liguid-chambersto receivesaid plun-
gers, a slide at each end of the shaft, one ex-
tending at right angles to the other and each

~carrying plungers, and a pin or support for

the valve-rod, liquid-chambers at the end of
the shaft to receive said last-mentioned plun-

~gers, and chambers connecting said liquid-

chambers so that a movement of the slide on
the shaft will cause the liquid to move the end
slides and the rear end of the valve-rod, sub-
stantially as and for the purposes expresséd.
2. In an engine, the mechanism for con-

trolling the movement of the valve, consist- -

1ng of a shaft carryingonits ends the driving-

- wheels and about its center a slide, plungers

30

connected with the slide, liquid-chambers to
recelvesald plungers, crank-pinson the wheels

to receive the rear end of the pitman-rods,

blocks connected with said crank-pins and
contalning at opposite ends liquid-chambers,

- slides extending at right angles to each other

35
40
45
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 shaft with the chamber F at the other end |

on said blocks and carrying plungers at op-
posite ends adapted to move within said last-
mentioned liquid-chambers, pins on said slides
to receive the rear end of the valve-rods, and
channels connecting said liquid-chambers so
that a movement of the slide on the shaft will
move the end slides and valve-rods, substan-
tially as and for the purpose set forth. .

0. In an engine, the shaft having liquid-
chambers Q R and supporting a slide carrying
plungers adapted to move within said cham-

bers, supportsin line with said shaft for slides |

4 | | 330,927

 thereof, and a-.channel, d, connecting the cham-
ber R with chamber G at the end of the shaft, sz
substantially as set forth. |

4. In an engine, the shaft having upon its
center a collar, P, and slide V, the collar con-
taining liquid-chambers Q R, and the slide
carrying plungers S T, adapted to move in 5o

‘sald chambers, in combination with the driv-
Ing-wheels, crank-pins for the pitman-rods,
supports in line with said shaft for slides H I,
which extend at right angles to each other,
chambers F G in said supports, plungers J K, 65
pins on the slides, and channels a b d, substan-
tially as set forth. | | |

5. In an engine, the shaft having the collar
P and slide V, combined with the plungers S
T, chambers Q R, channels a & d, auxiliary 70
plunger and chamber A”, channels B”, valve
C” and slides H I, with their plungers and
chambers, substantially as set forth.

6. In an engine, the shaft combined with
slides extending at right angles to each other, 75
one being at each end of the shaft and carrying
a pin for connection with the valve-rod, and

‘hydraunlic means, substantially as described,
for simultaneously movingsaid slides,and thus
altering the position of the valve-rod pins. 8o

7. In an engine, the shaft combined with
slides extending at right angles to each other,
one being at each end of the shaft and carrying
a pin for connection with the valve-rod, a sys-
tem of hydraulic chambers and plungers for 8s
simultaneously moving said slides, and a lever
connected with one set of said plungers, sub-
stantially as set forth.

8. In an engine, the shaft combined with
slides extending at right angles to each other go
on parallel planes, one being at each end of
the shaft and carrying a pin for connection
with the valve.-rod, a system of hydraulic

chambers and plungers for simultaneously
moving said slides from a given point, and an g5
anxiliary plunger and chamber charged with
the liquid and separated from the other liquid-

passages by an adjustable valve, substantially

H I and containing ligunid-chambers F G, ! as set forth. |

plungers carried by the slides H I for move-
ment within said chambers F G, pins or sup-
ports on the slides H I for the valve-rods, a
channel, a, connecting the chamber Q with
chamber I at one end of the shaft, a channel,
b, connecting chamber G at said end of the

Signed at New York, in the county of New 1co
York and State of New York, this 18th day of
Avpril, A. D. 1885. -
_ FREDERICK F. ROSE.
Witnesses: |

CHuas. C. GILL,

M. B. STAFFORD.




	Drawings
	Front Page
	Specification
	Claims

