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GEORGD H. REYNOLDS AND THOMAS J. RIDER, OF NEW YORK, N. Y., AS:
SIGNORS OF THREE-FOURTHS TO CORNELIUS H. DE LAMATER, GEORGD
H. ROBINSON, AND WILLIAM DE LAMATDR, ALL OF SAME PLACE.

DIREOT ACTING ENGINE

Apphcmtlnn filed Dﬂcemher 4, 1884,

SPECII‘ICATION fr.:rmmg part of Letters Patent No. 318 6‘56 dated May 26, 1885

(No 1110(]61 }

T wZZ whom it ma Y CONCETTL:
- Beit known that we, GEORGE H. RDYF,\DLDS
and THOMAS J. RIDBR both of the city and
~ county of New York, in the State of New York,
-5 have invented a new and usefal Improvemenb'
in Direct - Acting Kngines, of whlch the fol-
lowing is a slaeelﬁcablen

_..enfrmes in which the supply and exhaust mE
steam or other motive agent to and from the
main eylinder is C(mtmlled by a main valve
operated by an auxiliary piston, and in which
~ the supply and exhaust of the motive agent
- to and from the cylinder containing the aux-

15

IO

valve operated by the movement of the main
piston. Direct - acting engines of this class
~ are commonly used for Opelatmg direct-acting
- steam-pumps, but ]llEL}T be employed for other
purposes.

has connected with it cams or toes which pro-

~ ject into the main: cylinder and into the path

25 of travel of the main piston, such engines be-

‘ing advantageous, because the means wherebv

the aumlmry valve1s operated are wholly con-

cealed within the main eylinder and valve-
chest, and do not-extend beyond the ends of

30 the main cylinder, whereby simplicity of con-

~ struction is secured and the space between the
. steam and water cylinders of a direct-acting
 steam-pump may be reduced..

To enable our invention to be better under-
stood, we will briefly describe a direct-acting
engine which embraces all the features of our

invention. -

- Immediately over the main cylmder is an
auxiliary valve-chest, which iscircular and of
small diameter and extends the whole length
of the main eylinder and parallel thelemth
Overthe auxiliary valve-chest, and preferably

der, is an auxiliary cylinder, wherein is the
45 main valve and auxiliary piston, which may
“consist of a simple slide - v.:blve and piston-
heads on opposite ends thereof. The auxiliary
piston and main valve are operated by the
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~Our invention 18 ‘Lppll@ﬂble to direet actmﬂ‘j

iliary piston  is controlled by an a.umlnry-

- Our invention rehtes to that class of dir ecb
~ acting engines in which the auxiliary valve

‘and turns the auxiliary valve ‘lltern&tely in
opposite directions. |

bodying our invention.

transverse to or crosswise of. ‘the main cylin- |
_I‘lﬂ* 3 is an end view, on a much larger scale,

haust from O]_JpDSlte ends of Lhe aumhal y cyl- 50 |
inder, and the main valve controls ports or
passages leading to opposite ends of the main

_-cyhndel and an intermediate main exhaust-
port.

The auxiliary valve-chest is supplied

with steam by a port or passage from the main 55 .
valve-chest, and in said auxiliary chest 18 an =
auxiliary leve arranged -parallel with the

cylinder and serving by a slight rocking or

reciprocating rotary 1110vement to control &.11113 |
able ports, whereby steam or other motive 6o

fluid used is alternately admitted to and ex-

hausted from the ends of the auxiliary cylin-

der in a manner hereinafter described.
Near opposite ends of the auxiliary V'ﬂVB- |

chest are apertures, which open into: the main 6 5

cylinder near Oppﬂmte ends, and on the ends

of the auxiliary valve piece or rod are cams,

_whlch progect through these apertures and

‘into the main ¢ylinder beyond or inward of
‘the bore.thereof.

These cams are located on 7o
opposlte sides of a vertical plane intersecting
the axes of the main cylinder and ‘mmllmy.
valve-chest,and as the main 131&13011 approaches
the ends of its.stroke it acts upon these cams.

75

The auxiliary valve- Chesb 18 ﬁtted with a .

lining in which the ports controlled by said

valve are formed, and the lining is recessed
or cut away on 1ts exterior, so that when in-
serted in place there will be formed between

80

it and the bore in which it is fitted passages

for steam or motive ﬂmd toand {rom the aux-
iliary ports. |
The invention consists in novel features of 85
construetmn and combinations of partsherein-
after desceribed,and pomted out in the claims.
In the accompanying drawings, Figure 1 1s
a central longitudinal section {'Jf an epgine em-
Fig. 218 a tmnsverse Q0
vertical section ontheplane of the dottedline
r x, Fig. 1, the main piston being omitted.

of the aumhmy valve and the cams on which
the main piston acts. Fig. 4 is a section ina g5
horizontal plane indicated by the dotted line -
y v in Figs. 1 and 2. Fig. 5is a similar sec-

.supp]y of ste“tm or motive ﬂmd to and its ex- | tion on the plane of the dotted 1me 2 2, Fws...
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1 and 2, the auxiliary valve being shown in | other and

plan view. TFig. 6 is‘an inverted plan of the
auxiliary valveand its cams. - Fig. 7 is a hori-

zontal section, on the same plane as Fig. 5,

1llustrating the lining of the auxiliary valve-

chest detached from other parts; and Figs. 8,

9,.and 10 are transverse sections of the auxil-

dary valve and lining, taken, respectively, in

the plane of the dotted lines 11, 2 2, and 3 3,

1o Figs, 6'and 7.

Similar letters of reference designate corre-

~ sponding parts in all the figures.

20

A designates the main cylinder, and B the
piston thereof,fast on the piston-rod B.. A’ A’

~designate the usnal cylinder - heads, in the
former of which is the stuffing-box, through |

which the rod works. |

Extending parallel with and from end to end
of the main eylinder- A is the anxiliary valve-
chest C, which is formed by a eylindriec bore

~of small diameter, to which is ﬁtted'_&.lining,

(', which may be of brass. The lining ¢’ is

held in place by the cylinder-heads A’ A?,

25

bearing against the opposite ends.
“Above the cylinder A, and, as her shown,

~arranged transversely thereto, is an auxiliary

35

49

cylinder, D, closed at the ends by heads DY,
and having a portion intermediate between
1ts ends, which constitutes a main valve-chest.
In the auxiliary cylinder and main valve-
chest D are arranged a main valve, E; (here
shown as consisting of a simple. slide-valve,
and this valve is operated by an auxiliary

~ piston, I, which, as here shown, consists of

two piston-heads formed integral with the
valve and ﬁtting_the._a_uxiliiarﬁy cylinder. The
piston - heads may be fitted with packing-

rings. (Not here shown.)

T'he main valve E controls t-h'e ports g a"”b,
which are best shown in Fig. 2. The ports a

¢’ communicate with passages o ¢”* which

lead downward on opposite sides of the aux-

Fig. 5.
cates with the main exhaust-cavity b%*, hav-
Ing a screw-threaded socket, », in which an

iliary valve-chest C, and thence in opposite

directions. along the main cylinder A to or

near to opposite ends thereof, as shown in
 The intermediate port, 5, communi-

exhaust - pipe may be inserted. The main
valve K has an exhaust-cove ¢, and when

- moved to one or other end of its stroke it

55
~ or other end thereof.

(o

places a

pl port, @ or a, in communication
through its cove ¢ with the exbaust-port, b,

-and simultaneously admits steam through the
main cylinder at one

other port, a’ or a, to the

As here shown, the auxiliary cylinder and
main valve-chest D are furnished with two

screw-threaded apertures or sockets, d, into |

one of which may be inserted-a pipe for sup-

Pplying steam or other motive fluid thereto.

The anxiliary valve-chest Cissupplied with

~ amotive flnid from the main chest and auxil-

lary cylinder D by a passage, e, (best shown
In Figs.1 and 4,)and this, as well as other

‘passages hereinafter described, are or may be

through them with

e a‘ﬂ\
- ‘.‘ql..-'"--,
] .
b "

ends. - The supply-passace ¢ extends diredtly

through the top ofthe lining ', as best shown~

in Fig. 1, and the pressure of the motive agent
in the auxiliary valve-chest C is constant.
On one side of the auxiliary eylinder D are

-passages f f’,. which communicate therewith
| near opposite ends, and thence extend down-
| ward to about the horizontal plane of theaxis

of the auxiliary valve-chest C, where they com-
municate with said chest outside thelining ¢,
as 18 shown in Fig, 5.

1, Tigs. 6 and 7, are two ports, £4f"*, and the

‘exterior of the lining C’ is recessed at f%, as

shown in Figs. 7 and 8, so as to place the ports

| fF % in"direct communieation with the ports

or passages f f', and through them with the
ends of the auxiliiry cylinder D. .~ =
On the other side of the auxiliary eylinder

D are passages g ¢, communicating with the
cylinder near the ends thereof, and thence ex-
tending downward and to the auxiliary valve-

chest Con the exterior of the lining, as shown

| 1In Fig. 5. 1In the bottom of the lining ¢’ are

plugging uptheir outer or exposed:

In the bottom of the-
ining €, and in the plane of the dotted line 1

<
L\
n

/3

two posts, ¢* ¢"*, in the plane of the dotted

line-3 3, Figs. 6 and 7, and the lining 18 re-

‘cessed on the exterior at ¢, as shown in Figs.

7 and 10, so as to place the ports ¢** ¢ in di-
rect communication with the passages g ¢', and
. the ends of the auxiliary
cylinder D, | -
In the plane of the dotted line 2 2, Figs. 6

and 7, 1s a single port, i, in the bottom of the

lining ', and at that point there is an annular
recess or groove, h*¥, in the exterior of the
lining, and at the top of the lining is a pas-
sage or opening, %/, directly into the main ex-
haust cavity o', as shown in Fig. 2.

F designates the auxiliary valve,which con-

sists of a segmental face formed upon a shaft

or spindle, F, and fitted to the curvature of

the lining ¢". Theinlet edges * * of the valve
are in the plane of the dotted line 1 1, Figs. 6
and 7, and the face of the valve is of sufficient
width at that point to cover the ports IS

-as shown in Fig. §, when turned to a central

position. From Fig. 8it will be clearly under-

stood that if the valve ¥ is turned in either

direction from the position shown, it will un-
cover the port £* or £ and so admit steam
through the passage f or £/ to one or other end
of the auxiliary eylinder D. In the valve I
1s a cove or cavity, 4, which is of such width
that when the valveis turned to open the port

95

1CO

105

110

15

I2G

S it will place the port ¢ in communication

with the exhaust-port A, and when the valve

is turned to open the port £* it will place the
port ¢* in communication with the sald ex-
haust-port 7. Consequently it will be under-

‘Stood that whenever steam is admitted to one

end of the auxiliary cylinder D the exhaust
i3 open from the other end thereof, and hence
the main valve and auxiliary piston E E will
be moved by the pressure of steam or other
motive agent thus admitted to the auxiliary

formed by drilling holes at right anglestoeach | eylinder,

125

130
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Tt will be obstarved t-_hat as soon as the aux- |
illary piston in approaching the end of 1its

cylinder passes the opening or mouth of the
passage g or ¢’, the remaining steam is trapped
in the end of the cylinder, and there serves to
effect the cushioning of the auxilary piston
and main valve. In order to regulate the
cushioning action of the exhaust, we form in

‘the auxiliary piston-heads I small ports 4,

which are controlled by washers j/, capable of
being turned to more or less close the ports,
and constituting throttling devices for. the :
ports. These throttling devices for the cush-

loning-ports form the submeb of our United

States Letters Patent No. 237,323, dated Feb-

ruary 1, 1881, and form no pmt of our present

- invent] 101]

20

25
- coincident with the piston-rod, the cam at one
“end being at one side of sald plane, and the

- 30

35

Near the eﬁﬂs of the main ¢y lmder A are

- apertmes k, which form communication with

the aumlmry valve-chest C, and on the ends

of the shaft or spindle B’ of the auxiliary

valve F are secured cams I, which project
through the apertures or openings & and in-
ward of the bore of the main cylinder. These
cams are on opposite sides .of a vertical plane

cam at the other end bemo* on the other Sufle

~of the plane,

As the main piston approaches the ends of

its stroke, it strikes one or other of the cams

!, and 8o operates the valve and admits steam
to one or other end of the auxiliary cylinder
D. As here shown, the cams I are secured by
bolts ¥ tothe ends of the valve shaft or spindle
F’; and to hold the cams against turning rela-
tlvely to the valve we fmm them with tongues

I*, which enter grooves in the end of the

o j--'v.;ﬂve shaft or spindle, as shown in Figs. 5 and

6, and so hold the cams against turning. In
as&:embhno* these parts the lining C' is first
placed 1n position theauxiliary valve I is then
slipped thereinto, and the cams 7 being pushed

- upward through the apertures k, the bolts 7

45

50

~ nately by the main plst(m to shift the auxil-

S

- 6o
- with the main and auzﬂllaly cylinders A D

are inserfed in. place to hold them seemely in

place on the ends of the valve shaﬂ; Or Spin-

 dle ¥.
~ We are aware that 113 is not new to provide

an auxiliary valve,or two auxiliary valvescon-
nected together by devices extern al tothe valve

chest or chests, with cams or toes which pro-
ject into the main cylinder through openings

near the ends thereof,and are acted upon alter-

iary valve or valves; and ‘we do not claim,
broadly, such a combination and arran t‘remenb

of parts as included in our invention.

What we claim as our invention, and desire
to secure by Letters Patent, 18—
1. Inadirect-acting engine,the combination,

- and the main and auxiliary pistons B E and

valve E, of the cylindric auxiliary valve-chest

C, arranwed pfuallel with the main cy]mdel, |

J:'mty valve F F/, arranged in the chest C par-

and commumcatmﬂ* therembh by Openmgs k 65
near the ends thereof ports and passages, sub-
stantially asherein deserlbed providing forthe
supply of motive fluid to and its exhaust from
the main and auxiliary c¢ylinders, and the oseil- -

Jating orrocking auxiliary valve F F, arranged 70

in the ches O parallel with the axis of the |
main cylinder A, and provided with cams {, -
projecting through the openings %4 in the path
of the main plston B, and adapted to be oper-

ated on alternately by said piston to turn the 75

auxiliary valve in a plane transverse to the
axis of the main ¢ylinder, and auxiliary valve-
chest C, substantially as and for the purpose
herein set forth. . |

2. Inadireet-acting engme, the combmatwn 8o

| with the main and anxiliary cylinders A D and

the main and auxiliary pistons B E'and valve . -

B, of the cylindric auxiliary valve-chest C, ar-
ranged parallel with and extending from end

to end of the main cylinder, and communicat- 85 -

ing therewith by openings £ near the ends
thereof, the heads A’ A” closing the ends of
the main cylinder A and chest C, ports and

passages, substantially as herein described, |
providing for thesupply of motive fluid to and 90_ |

its exhaust from the main and auxiliary cyl-
inders, and the oscillating or rocking auxil-

allel with the axis of the main ¢ylinder A, and

provided with cams /, projecting through the g5

openingsk in the pa,th of the main piston B,and
adapted to e operated on alternately by smd
piston to turn the auxiliary valve in a plane
transverse tothe axis of themain ¢ylinder and

auxiliary valve-chest C, substantially as and 100

for the purpose herein Set forth. | |
3. The combination, with the main and aux-
iliary eylinders A D and the auxiliary valve-

chest C, constructed with the ports and pas- -

SAges efj FHRFR g g g%k g’* the aumlla,ryvalve— 105

‘chest G being parallel with the main cylinder

A, of the main and auxiliary pistons B I/, and
the main valve E, and the auxiliary valve P
F’, arranged 1:}511‘2111&1 with the axis of the main

cylinder and provided at the ends with the 110

cams ¢ {, which are acted on alternately by the .
maln plston to rock the auxiliary valve in a
plane transverse to the axis of the main cyl-
mder all substantially as herein described.

- 4. The combination, with the main and aux- 115

iliary eylinders A D, &Hd the auxiliary valve-
chest C, and externally-recessed lining ', all -
construeted with the ports and passages e f fr

S gy g* g™, of the main and auxiliary

pistons and the auxiliary valves F F, provided 1'2'91 o

with the cams ¢ {, substa.ntmlly as herem de-
scribed. -

GEO. H. REYN OLDS.
_ THOMAS J. RIDER.
Witnesses: S
- IFREDEK. HAYNES,
MATTHEW POLLOCK.
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. o Acting Secretary of the Interib_r.
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