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To all whomy it may concern:
Be 1t known that I, Jouy HENWOOD, a citi-

zen of the United States residing in Phlh-~

delphia, Pennsylvania, ll‘we 111V611ted certain
ImprovementsinDir och- Action S%am-anp&,
of which the following is a specification.

My invention 1elates to Improvements in
that class of direct-action duplex steam- -pamps
in which the stroke is limited by a crank or
cranks; and the object of my 1mp10vements
which fme fully desecribed hereinafter, is to

- make a compact, simple, and chefmp duplel

20

Py

pump of this class.

In the ftceompzmymﬂ* drawings, Figure 1,
wheet 1, is a side view of the duplex steam-
pump, p*u:'t of the frame being broken away;
Fig. 2, a plan view; Fig. 3, Sheet 2, a trans.
verse section on the 1111@ 1 9 1001{11]{:- in the di-
rection of the arrow 1; Fl 4, a tmnsvelse
section on the line 3 4, 1001{1119 In the direc-
tion of the arrow 2; 1‘10 5, a Sectional plan,
drawn to an e111&rged sezﬂe, of part of the op-
erating mechanism; Fig. 6, a perspective view
of the cross-head, and Fw 7 a diagram illus-
trating the mlanﬂ*ement of the er ank -P1ns.

The two Steam—ey]mdels A A, placed side

by side; are preferably made in one casting,
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each having the usual piston, steam-chest, and
slide- Valve which are similar to those of or-

dinary steam- -engines, and therefore need not

be minutely described.
The two pump-barrels B and B/, 1130 phced
side by side and preferably cast in one piece,

‘are provided with the usual plungers or pis-
tons, valve- chests, and suction and exhaust

VELlVGS which m“hy be similar to those of ordi-
nary dﬂpl(}‘{ pumps.

The frame-work D, by which the two pamps
are connected to .the two Steam.- cylinders, con-
sists of the plate a, forming the head for the
two pump-barrels, "the plate b, forming the
head for the two Stmm—cy 111’1(1618 the OppOSlte
side bars, d and d', and the inter mediate bar, e,
the whole being G:’-,Lst 1. one piece.

(x and G’ are the two piston-rods, connected
at one end to the plungers or pistons of the
pump-barrels, and at the opposite end to the

- pistons of the steam.- -cylinders.
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T dispense with a fly-wheel, as unnecessary
in duplex pumps of this class, and use ashort

‘I-'

to.

ing, f, on the central bar of the frame—an ar-
rangement which enables me to contract the
pump-structure laterally, the shaft having two

‘crank-wheels, I' I, one at each end of and 55

preferably cast; in one piece with the shaft, as
best observed in Fig. 3; and in order to fur-
ther save space later al]y the two crank-wheels
are 1n the present instance eccentrics for oper-
ating the slide-valves of the two cylinders.

011 each eccentric crank-wheelis casta crank-
pin, &, adapted to one stub end of a connect-
il]':i-lod H, this plan of casting the pinon the
wheel obvmtmn the necessruy of making the
eccentric of undue diameter. The 0ppo,51te 65
stub end of the connecting-rod is adapted to a
pin, 4, on a cross-head, K, which is construct-
ed 1n the peculiar manner illustrated in Ifig. 6.
This cross-head consists of the clamp 7, “the
rib %, and the aforesaid pin ¢, all being castin 7o

60

one piece, the clamping portion being adapt-

ed to the piston-rod, and being secured there-
to by a bolt passing through Tu o8 n n, which
causes. the clamp to tightly embrace the pis-
ton-rod, thereby securing the cross-head there- 75
To prevent all possﬂ)ﬂlty of the sliding .
of the cross-head on the piston-rod, I cut a

serew-thread on a portion of latter, as shown

1n If1g. 5, the clamp being mtelnﬂ]y thwmded |

according gly. 80 -
On the inner side of each of the oppositeside

bars,dand d’, of the connecting-frame is formed

a gmde, q, and into the groove of each guide

fits the lower end of the vib % of one of the

cross-heads. It should beunderstood that this 85

guide 18 for the sole purpose of preventing the

cross-head and plston—-rod from turmng.
The periphery of each eccentric ex anh-wheel

is grooved for the reception of a strap, f, to

whieh 18 secured a rod, M, the outer en_d of qo
the latter being connected at z to a lever, N,

‘hung to a stud which is secured to the under -

Slde of the central bar, e, of the connecting-
frame. There is %level N for each eceentrle,
and the upper end of 0118 lever is connected g5
to the valve-spindle of one steam-cylinder, the
upper end of the other lever being connected
to the valve-spindle. of the other steam-cyl-
inder. The cranksareat right angles,or there-
about, as in other coupled engines.. Thu,s as
shown in the diagram Fig. 7, when the 1:)111 I
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crank- .&a]nit I, adapted to %holtcenm albefu« | of the erank-wheel F is in the position there
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shown, the pin of the othel crank-wheel will be | two pump-barrels, also placed 81de by side ;

in the posrltmn 1ndicated by the dotted cirele.

The main object of my invention has been
to bring two steam-cylinders as close together

5 as posmble and the same with the pump-bar-
- rels, so as to insure compactness and light-

ness, and at the same time to control the limit

~of the movement of the pistons by a crank-
shaft and cranks, which do not require the aid
of a cumbrous ﬂy -wheel., Further compact-
ness laterally is obtained by the manner of
constructing the clamping cross-head, by which
the pin<, forming part of the clamp, is brounht
very near to the piston-rod. - -
It will be seen that the connecting-frame is
of the simplest construction, and that the mid-
dle bar of the frame serves to carry the crank-
- shatt and its eccentric crank-wheels, as well as
- thestud for the valve-levers.
20 18 necessarily short, but long enowgh for the
- duty which it has t0 perform
Eccentrics separate from the crank-wheels
might be used; but this would involve the

IO

necessity of arran oing the steam-cylinders and

pump-barrels farther apart from each other,
and this would result in increased bulk, Which
I am anxious to avoid. | -
I claim as my invention—
- 1. The combination, in a duplex steam-
30 pump, of thefollowing elements , namely: first,
two steam-cylinders pla,ced slde by side, md
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‘inders, the two pump-barrels, the crank-shaft,

The crank—shaft |

second, two piston- ‘rods connecting the p1st0ns'

of the eylmdels to those of the pump-barrels;
third, a crank -shaft situated between the

pump -barrels and cylinders; and, fourth, a sin-.
gle bearing, f, for the erank shait all substan-
tially .as set forth.

2. The combingtion of the two pump -bar-
rels and two steam-cylinders with a connect-
ing-frame composed of the two side bars, d &,
and the central bar, e, having the single bear-
1ng f for the crank- Shaft as Set forth..

3. The combination of the two steam-cyl-
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435
and two eccentric wheels, formmg parts there-

of, for actuating the v&lves with the two crank-
pins attached dlreetly t0 or forming a part of
the said-wheels, substantially as described.

4. The combination of the crank-shaft and 50
the two. piston -rods, each provided with a
clamping cross-head having a projection, £,
adapted to a guide, and a pin, ¢, and the pro-
jection and pin formm o parts of thesaid clamp-
g cross-head, Substantmlly as set forth.

n testlmony whereof I havesigned my name
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t0 this specification in the presence of two sub-

scribing witnesses.
J OHN HIENWOOD.
Wltnesses :
HARRY L. ASIIDNI‘DLTER
HENRY HowsoN, J I,
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