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UNITED STATES PATENT OFFICE.

- GEORGE H. REYNOLDS, OF NEW YORK N. Y., ASSIGNOR TO HIMSELF AND
C. H. DELAMATER, OF SAME PLACE |

IMPROVEMENT IN CONDE.NSING STEAM-ENGINES.

Specification forming part of Letters Patent No. 37,0777, dated December 2, 1862.

To all whom it may concern:

Be it known that I, GEORGE H. REYNOLDS,
of the city, county, and State of New Ymk
have invented a new and useful Improvement
in Steam-Engines; and I do hereby declare
that the following is a full and exact deserip-
tion thereof.

The accompanying drawings foun aportlon
of this specification.

Figures 1 and 2 are views of the prineipal
parts of the engine from the rear or after side,
seen partly in sectlon

Fig. 1 represents the engine on its “‘lower
center ‘7 and Fig. 2 represents it on ‘‘half-
- ceuter’”’ or with the piston at half stroke.
- The parts on the farther or forward part of the
engine which are novel in their arrangement
and important to appear are indicated in dot-
ted lines. The parts-at a middle distance
which are not novel in anywise are made to
show their position merely by red lines.

Similar letters of reference indicate like
parts in all the figures.

My invention is applicable to all single con-
densing-engines, but is designed more espe-
cially for the engines of propellers. It re-
moves the chief obj ection to the employment
of single engines on such—to wit, the liability
to stop on the center, 50 as to involve a con-
siderable amount of time and labor in sthrt
ing again.

It is well known that the eost of construe-
tion, attendance, repairs, &e., is less for the
_sa_me power with_a single than with a double
engine; but the difficulty above referred to

has been & very great objection to the single

engine., My invention makes it easy by very
ordinary skill, and with the hand of a single
engineer without any assistance from others,

to avoid a possibility of stopping on a center

under any possible conditions, whether run-

ning forward, working in a Statlonary Posi-
tion, or ba-eking. |

To enable others properly skilled to make
and use my invention, I will proceed to de-
seribe its construction and operation by the
ald of the drawings, and of the letters of ref-
erence marked thereon. .

A is the shaft, and « is one of the stout
wheels keyed theleon, in which the main
crank-pin B is secured in the usnal manner.

C 18 the connecting-rod ; D, the cross-head;
I, the piston-rod; e, “the plston I, the Gy_llﬂ"
del and G the stout framing by which the
several parts are supported.

S0 far as the relations of these several parts
are alone concerned, the construction and ef-
fect 18 1dentical with heretofore-known en--
gines, and the shaft A may by the action of
the steam through the aid of these parts be
rotated either forward, as indicated by the
black arrow,or backward as Indicated by the
blue arrow.

H is the air-pump; I, the air-pump bucket;
J, the air-pump rod; K the links by which
the latter 1s connected to an arm, L, on the
stout rocking shaft M, which is mounte’d in
suitable bearings, m, on the frame G, and re-
ceives motion through the arm N and con-
nection O from the small secondary crank-pin
or alr-pump crank P, which is on the farther
or front side of theengine. Thiscrank-pin P
1s carried on what is in effect a continuation
of the mainshaft A; but its position in the
circle which it describes is novel, and the

| time at which it causes the air-pump bucket

to perform any given part of its reciprocating
motion relatively to the motion of the pis-
ton I and main crank - pin B 18 therefore
novel. Instead of being on the same side of
the main shaft A as the main crank- -pin B,
or on the opposite side thereof, 1t 1s nearly
‘¢ quartering’’ thereto. In other words, 1n-
stead of placing theair-pump crank-pin P in
a plane in which the axes of A and of B both
lie, (as i$ usually done where an air-pump is
driven by a separate crank, as is mine,) I lo-
cate the air-pump crank-pin P in a plane
nearly at right angles to said plane. In con-
sequence of this novel arrangement the air-

pump is not,as usual, at one end of its stroke

at the same time that the engine 1s at one end
of its stroke. Neither is the air-pump and its
connections precisely at half-stroke when the
engine 18 on its centers. The precise posi-
tion which I prefer for the purposes intended
will appear directly. |

QQ 1s a stop-cock which controls the com-
munication between the interior of the air-
pump above the bucket and the external &t- |
mosphere.

- R 1s a stop-cock which controls the ad-




5 in the Well known manner.
------- - 818 a rod connecting the ha,n.dles g_r and rof
EEREEEE R :thesetwo stop-cocks and provided with catches | vacuum in the eondenser obtams always on.

1" and ‘a convenient handle,: U, within the | the under side of the air-pump bucket, and: S
| reach of the engineer, so that its position may | continues to obtain during the entire descent; SRR
- bereadily changed a;nd the two cocks simul- | of the bucket. In air- pumps having foot- -

. taneously operated at will by the engineer | valves the vacnum under the bucket becomes = -~

.+ alone. These cocksare so fitted and arranged | rapidly less as the bucket descends, and 1t = i
- § = relatively to their respective handles ¢ and r | becomes desirableto provide speciallyinsuch .
R -and the connectwn S that when the coc,k Q: @-engmesfor mammmmg the condenser Vacuum SRR

glea,t or: small extent the pressme cack Q is: | may ‘be effected by opening:a cock, 1, In a o

tlghtly closed but the moment the engmeer: :plpe U" (represenbed in blue mﬂslme,) whlch SR
engi | may commumcahe between the air-pump and

| the condenser, in the manner indicated. The = : =

{opening of this cock may be done by the same
| or.a Separate Opera‘twu as the Opemng of bhe REEE

commences to open ‘@he coek Q and to ad: |
SESEE R ~mit air above the bucket 1 of the air-pump | the upper surface of the: buckeb I,or its eqmv- SERERENREES

B EEEEER Q - H. The pressure of air npon the upper side | alent piston, is constantly expcased to the full
{ of the alr - - pump. bucket forces uhe labters pressure 01“ tbe atmosphere Wlth such 113 1s SREEEEEE R

REREEES f . i s not alread;r there, &nd in domﬂ S0 turnsé gcock: T/ alone a,nd to a,rrange it pmpex ly in- .
EEERNE 3 the shafb A S0 as to mny the main. clank pm: relation to the cock R and the rod S, or their =
| | fequwalents ln OI‘d&]ﬁ“ to reallze all the advan-

ItlSthlsquarbel-n::;;s;-;l;

mg to the main cmnk pm his qu
ing 01' nearly 'quartelmg p081t10n of the

st0ppage w1th the a1y pump bucket at 1ts low-
est, and consequently the piston near its mid-
dle, position, and that if by any chance this
movement of rod S is delayed until the mo-
tion of the engine is stopped it will then, on
admitting the air to theair- -pump,turn the en-
gine either forward or backward until the

bucket 1 is in its lowest position and the.

piston e ready to impel the engine on receiv-
Ing steam again. The only position of the
parts in which this effect will not result from a
proper movement of the rod S (provided there
1s any considerable vacuum inthe condenser)
1s that in which the air-pump erank- -pin Pyand
consequently the air-pump bucket I, isin its
highest position. In such case no effect will be
perceived from operating S, because the erank-

P being at its highest pomt or dead-center,

the pressure of the air has no leverage to turn
the engine so long as the parts remain in this

position; but it will be observed that this is

an equally desirable condition of the engine
to remailn stopped in, because the main crank
pin Band the piston eare in an equally good po-
sition for starting the instant steam is let on.
If, however, the engineer, for the sake of uni-
formlty or any other cause, wishes to turn the
engine out of this condition on stopping, he
has only to give the smallest possible open-
ing to the steam into the cylinder, and the
steam will 1induce a sufficient motion to allow

prmmpal feature of my 1nvent10n Wlbh thls
and the last-named construction of air-pump
the operation is as simple as with the one rep-
resented, because on opening the cock T’ the

| vacuum below I becomes equal to that in the

condenser, and the pressure of the air all the
while upon the top of the bucket I turns the
engine or controls its stopping, as already de-
scribed. I can, if it be considered desirable
for any case, elther permanently or tempo-

rarily, connect the pipe Y to the sea or to a

reservolr of any kind, or to the main boiler
or boilers, or to a donkey -boiler, or the dis-
charge- nozzle of a steam- “pump or other pump
working either water or air. In such case a
fluid of a higher pressure than ordinary air
will be thrown into the air-pump above the
bucket on the opening of the pressure-cock
Q, and the effect will be obviously more pow-
erful. If a suitable stop-valve (not repre-

‘sented) be provided in the discharge-pipe V,

80 as to restrain at such period the escape of
any fluid from the upper part of the air-pump,
the force made available by such a mode of
operation may be increased indefinitely; but
I do not consider such connections and ar-
rangements for securing other than aftmos-
pheric air at ordinary pressure above the air-
pump bucket generally necessary.

For all the purposes yet described my air-
pump crank-pin P might be placed exacbly

the pressure on the air-pump bucket to be ef- | quartering to or 111 a plane at right angles to
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the main crank-pin B; but I prefer toplace
1t a little; behind this position, in order to al-
low of its performing still another duty, which

18 not indicated in the drawings, but will be

readily understood by engineers. I propose
to operate a cut-off valve by a suitable con-
nection from the air-pump motion, and for
this purpose it is desirable to make the move-
ments a little later than would result from an
exactly quartering position of the pin. The
precise amount by which the position shall
differ from a quartering position or at a right
angle to the plane drawn through the shaft A
and the main crank-pin B is not important.
I have represented it as exactly quartering.
It may be so or be from ten to twenty degrees
behind this position without material in-
fluence, except on the cut-off. Considering
the relation of the latter thereto, I prefer to
place it about ten degrees behind the quarter-
1ng position. |

Having now fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. The so combining and arranging the air-
pump bucket relatively to the steam-piston
that the latter shall by the pressure upon the
former be caused to come to or near the con-
dition of half-stroke, substantially in the man-
ner and for the purpose herein set forth.

- 2. Operating the pressure-cock @, or its
equivalent, by the movementsof the injection-
cock, substantially in the manner and for th
purpose herein set forth. o

3. The so arranging the parts of the press-
ure cock or valve and of the injection cock or
valve and their several connections that the
injection-orifice may be increased and dimin-
Ished without affecting the pressure-orifice,
and yet sothat by an additional movement of
the same controlling means after the iujec-
tlon-orifice is closed the pressure-orifice may
be opened, with the effect herein set forth,

GEORGE H. REYNOLDS.

Witnesses:
THOMAS D. STETSON,
W. A. HENDRICKSON.
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