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PaTent Orvice

' RICHARD.E. BRADFORD, OF LONDON,

ENGLAND.

S _c__o[MPoU NDENGINE.

SPECIFICATION formmg' pert of Letters Patent No. 625 868 dated. May 30 1899

o &pphcetlen filed May 14 1897 Semel No. 636,453

To all whom it may concerm:
- Beit known thatI, RICHARD ERNEST BRAD-

| poundmn* Fluid-Pressure Motive-Power En-

10

20

- arranged tandem and all the parts shown in |
- one plene for the sake of clearness. -

30

gines, (which was patented in Germany under

_date of May 12,1897, No:97,908,) of which the
following is a full elear a,nd exaet deserlp- .
-tlon |

My mventlon relates to an 1mproved f01m

of engine in which the steam is allowed to ex-

pzmd to the full capacity of both the eylin-

I will describe my invention by the aid of
the accompanying drawings, in which—

Figure 1 is a vertical seetwn of a two-cyl-

inder compounding-engine with the pIStOHS
is a horizontal section, leaving out the mov-
ing parts; Kig. 3, a transverse seetlen through

3, Fig. 1; Hig. 4,.a transverse section through
port a, as shown by the dotted line 4 4, Kig. 1

Fig. 5, a transverse section through pmt cl d
Fws 3, 4, a,nd 5 are va-.

on llne 55, Fig.
rious seetmns of one eastm

Fw 6, a trans-

verse section through ﬂ*mde a,nd other parts |

- on line 6 6 of Fig. 2 Flb 7, a transverse sec-
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-castings.

tion through main bearmﬂ‘ on line 7 7, Fig. 2.

Fig. 8 shows the valve-gear. Figs. 9, 10 and

11 are diagrams representmﬂ' varmus pos1-'
‘tions of the valves. = |
~ The drawings show the mvenmon applled.-
" to an engine mth pistons t
- eylinder smﬂ'le-actmﬂ* B :
The engine consists, esseutlelly, of thlee_'
- The first eontalns the low-pressure
N cylmdel O’ and spherlca,l end C? having an’
|  opening C° communicating by means of the:
- piped with the atmoephere orexhaust. This
casting is provided with a
. itis connected to the second or, mlddle east—
. ing. | :
~ The secend or: m1dd]e ca,etmﬂ* eontams the |

endem a,nd each

- high - pressure cylinder B’, the two. valve-

'chambers H and H', and the hollow foot I,
containing the eﬁha,ust-pa,ssaﬂe d. The va,lve-'
- chmnbere H 'Llld H‘r are open at thelr ends to |

"':'_*'-Lhe low pressure eylmdel 0’

| for the cross-head K=

Hig. 2}

cated by the. respeetwe arrows.
ports b and ¢, as shown by the dotted line 3 |

ange C4, by whmh“

(Nn model ) :

rear of the high-pressure cylinder B, and the

piston C'is bell—shdped to enable it to pass
over the said stuffing-box K, and thus move

throughout the entir © len crth of the low-pl es-

sure eylmdel .

The third or.end Mstlnﬂ' forms the n‘mde L
This eastmn* has a

The Stufﬁnﬂ‘- |

hox K, through which the rod K" eonneetmn'

. FORD, asubject of the Queen of Great Britain, | the plstons B a,nd C, passes, is ser ewed into the
residing at London, England, have mv'ented |

| eertam new and useful Improvemente in Com-

55

60

curved arm L/, conneetmfr the G*mde L Wlth |

the plumber-bleek L2, suppmtmﬂ' the main

| bearing, in which is mounted the shaft M,
ders employed. The practical resultis an in- |
creased capacity for work with an 1ncreesed
-economy in the steam used.

having a disk M’ and crank- -pin M®. The disk

M’is formed with an eccentric M2, upon which
‘works the eccentric-strap A% |

In Figs. 9, 10, and 11T have merely shown
a crank (marked A)instead of a disk M' and

crank-pin M? and the eccentric has been in-
~dicated by means of a center A'.
- Fig. 1 and the accompanying Valve dia-
-wrams Figs. 9, 10, and 11, show an ‘engine

whoee parte are movingin the direction mdl-
ot The cycle
commences with diagram Kig. 9. "T'he crank

A is on the top or back end, and steam admis-
| sion is opening to work elde of high-pressure =
8o

piston B and the work side of low-pressure

piston B, and the other side of hlgh-pressme

piston C are opening to exhaust d, the other

side of low-pressure piston C bemﬂ' always
open to a,tmosphere or e'ondenser throwﬂ'h the
pipes d' d?. -
~ In Fig. 1 the engine is aJt half-stroke the-.
steam- adunssmn pert b is just closed, end all =
“the rest of the engine is full open to exhaust P

70

15

d. The 10W p1 essm e plsten O 18 thue m eqm-: o

librio.

tml{e

‘The port e |
“There is thus com-

In dlafrra,m Fw 10 the enﬂ*me is ELt fulI-.'_ SRR
The pert bis now open to act asan =~
inter medlate passage, the: 1nbermedmfae port

¢ being in the- act of epemno*

ialways remains -open.

o5

munication between both sides of the hl‘-’"h SRRV

pressurée p1ston B and the crank side of the,j
low-pressure piston C.. “The hlcrh p1eseu1e;.]
" -'-plstcm B.is thus egmlzbmo ol
In diagram Fig. 11 the engine is shown ha,lf-'.f

‘stroke ba,ek The port b has closed. Thein- =~
_termedmte pext C 1s, however open to 1ts J‘full_-.-?;j o
extent.’ - o
Between Lhe posulon of the patts mdlea,ted DR




- figures, and first the intermediate passage ¢
is closed for cushioning the returning high-

IO
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~understood by reference to IMig. 1.
tions, Kigs. 3, 4,and 5, show Llle actual shape |
‘and position of some of the partsof the central

in Figs. 11 and 9 the valves are moving in |

the dlrectlon indicated by the arrows in these

pressure piston B. Then the steam is ad-
mitted to. the high - pressure cylinder B’
through the cavity h® of the valve 15 and si-
multaneously theend /2’ of the valve /1° opens
communication between the work side of the

low-pressure cylinder C’ and the exhaust d.

In Kig. 9 the crank A is shown about to com-
mence a new stroke and the valve A7 is about
to open communication between the work
side of the low-pressure cylinder C’ and the
exhaust d. It is thus obvious, first, that

both pistons are in equilibrio respectively

during their return stroke; second, all back
pressure is avoided; third, the steam expands
to the capacity of the h]”‘]l -pressure cylinder
plus the capacity of the 10W- -pressure cylin-
der; fourth, the steam being cut off at half-
stroke of hlnh -pressure pl%‘t{)ll and-the cylin-
der being as one to four the ehpansmn equals
ten.

The details of this engine will be readily
The sec-

casting, these having been all represented in
one plane at Fig. 1, as before stated.

‘There are two arms /s I on the eccentric-
strap /v*, each of whichisconnected toa valve-
rod, one of the valve-rods #° having a guide
ht. The othervalve-rod h3derives a pamllel
motion and a later period of action. The
first valve hf thus facilitates a rapid opening
for admission to both eylinders B’ ¢/ and the
second valve /i a sudden closing for cushion-
ing to both cylinders B’ (', thus doing the
work: of the ordinary etpansmn-ﬂ'em eombl-

nation.

In applying my Invention to single-acting

compound engineshavingone erank as above |
described, the high and low p1essme pistons |

are connected towether on the same piston-
rod, and in applying my invention to single-

actmﬂ' compound engines having two emnks u

~exhaust, the other
-munication between the work side of the high-
-pressure pistonand the otherside of thesame,
-and at the same moment opening communi-
cation between the work side of the high-
pressure piston and the work side of the low-
- pressure piston, and finally opening commau-
‘nication with the exhaust, substantmlly as

625,868

opposite to one another the high-pressture

valve arrangement is the same as hel einbe-

fore desembed
What I claim is—

- 1. Inacompounding fluid-pressure motive-

power engine having a high and a low pres-

sure cylmder each cylmde.l having a piston

connected to a single-crank shaft by means
of a piston-rod a,nd connecting-rod, the com-
bination of an eccentric mounted on Lhe crank-
shaft, said eccentric having two arms, the one
aetuating- the valve for -a,dmittin g steam to
the high-pressure cylinder, cutting off the
steam, opening communication between the

‘high-pressure cylinder and the low-pressure

cylinder, and finally opening communication
between the low-pressure cylinder and the
valve first opening com-

set forth.

2. Ina eompoundmﬂ'ﬂmd -pressure motive,
-engine, the combination of a high-pressure
cylinder and a low-pressure cylinder, each
“having a piston mounted on the same piston-
rod, and a pair of valves operated by rods-
~connected totwo arms of an eccentric mount-
~ed on the crank-shaft, one of said valves

communicating with the source of fluid-pres-

sure, then opening communication between
-the cylinders, and finally with the exhaust,
“the other valve placing the high- -pressure pis-

ton in equilibrio and opening commumcatlon
with the low-pressure cylinder, and finally

~with the exhaust, substantially as set forth.

In testimony whereof I affix my signature
In presence of two witnesses. -

RICHD. E. BRADFORD.

Witnesses: |
B. J. B. M1L1s,
- CLAUDE K. MILLS.
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