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JAMES SUTHERLAND AND FRANCIS MOAKLY, OF EASTHAMPTON, MAS-
. ' SACHUSETTS. '

 Letters Patent No. _75,998, dated March 24, 1868 ; antedated February 18, 1868.

-

 IMPROVEMENT IN STEAM-PUMP ENGINES.

- -y

The %ﬂgehﬂle_ refereed fy in hese Zetters gntent ey naking pat of the s,
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PO ALL WHOM IT MAY CONCERN -

Be it known that we, JAMES SUTHERLAND and Frawcis MoaxLy, both of Easthampton, Hampshire county,
- Commonweslth of Massachusetts, have invented certain new and useful Improvements in Steam-Pumps and’
Engines; and we do hereby declare that the following is a full and clear description thereof, reference being
had to the accompanying drawings, and to the letters of reference marked thereon. .In the drawings—
Figure 1 1s a sectional view through the main cylinder and valve-chest of a steam-pump lengthwise, and

Figure 2 is a similar sectional view crosswise, both views being cut vertically.

Figure 3 is a 'detailed view of a secondary valve with our improvements. |

Figure 4 is a sectional view of the space between the valve and main cylinders, and shows the arrange-
ment of ports.. | | S |

~ The first important point in this invention is the operation of the main valve, which operation is applicable
to any steam-engine or pump having a direct-acting valve, - | | | '

The prineiple is as follows: The valve is moved by a direct flow of live steam, and is then held in its new
position by the expansive force of the steam which has moved it lagt, until the next flow of steam from the
supply against its other end moves it back again, and holds it in the same manner.

The operation is as follows: The steam that is let on at one end of the valve is supplied by the movement
of a secondary valve, which at the same time allows the steam from the other end of the valve to exhaust. As
soon as the valve has moved, the supply is cut off by the secondary valve resuming its former place, and the
valve is held by the confined steam until it in turn is released by the movement of another secondary valve,
which also supplies steam to the other end. |

In order to explain this more - fully, we will refer to its application to the Rodice steam-pump, patented
Aungust 14, 18G6. ' | o , | | I

Figure 1 shows a sectional view of this pump, with our improved arrangement of valves and ports. |

" In this it is seen that the secondary valves ¢ and a’ are cylindrical pieces, working in corresponding valve-

seats ¢ and ¢’, and have stems b and b, which are moved by the piston-head C, working the valves vertically.
Each of these secondary valves performs two functions when moved up by the piston-head, one in allowing
steam, fresh from the main port, to enter into the valve-chest; and move the valve, and the other in allowing
the escape of the steam from the other.end of the valve-chest, both of these functions being performed at the
same time. Thus, the valve o/, represented in fig. 1 as up, elevated by the piston-head, connects two sets of
ports, the one set, e, allowing steam to pass from the supply, through the valve a, and into the end, D, of the
main valve-chest, and the other, f, which allows the old steam, from the other end, B, of the valve-chest, to
escape through into the exhaust T. The main valve here is shown as just before being moved by the steam
admitted through the valve ¢ and port e. The exhaust-ports f and f” of the main valve are either carried
directly into the ends of the main valve-chest, or are connected with the supply-ports of the same, at each end
respectively, as may be convenient. But the exhaust-port of either end of the valve-chest is operated by the
‘secondary valve at the opposite end of the pump respectively. |

\fVllén--th_e main valve has moved it allows steam to pass into the main cylinder and move the piston, which
allows the valve a to drop back to its forrier position, and cuts off the connection with the ports e and f, and
leaves the main valve fo be held by the expansive force of the steam which has last moved it, and which is now
confined in the valve-chest behind it, until the valve a’, at the other end of the main cylinder, releases it, con-
necting the ports ¢’ and f/, and operating as the valve ¢ did before.

- By this operation of the main valve we economize in steam, not allowing it to blow through while the valve
is being held, and also render the valve sure of its movement, by exhausting one side at the same time that
steam is being let on at the other, by the same secondary valve. This also prevents “kicking,” a very objec-
tionable feature in-the operation of these self-acting valves. |

Fig. 2 of the drawings shows a cross-sectional view of the same pump as fig. 1, and exhibits the construc-
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' thon of ich?e'sermdwy valve a at another view. The valve is represented as down. - Similar letters denominate

| Ell‘]}lld}:‘ parts as in fig. 1.

In'figs. 1 and 2 it is shown that the main va.lve is formed mth pieces H and H, let into the top, corresponds : .

o mg in‘outside curvature to the rest of ‘the valve.  These pieces are for the purpose of packmg the valve spas. .1
1 to make it work evenly and steadily, by preventmg the steam from getting upon the top, and deranging: ats: . 1
1" motion.  They are pressed against the top of the valve-chest by means of the steam passing through the main 1 1 ¢
! ports, channels g a,nti g bemg cut thraugh from the: under side of the valve to the under sides of the pieces = .

___Hﬂ;ndH

The 5ecnndary vaives @ and a may be constructed also ‘on this principle, as is shown in fig. 3 wherea . .

R 5p1ece, 7, is let into the side of the mlve oppomte to the port e.: Thls keeps the valve packed when steam is on,

o 'and also compensates for wear. | ST R | L
111 T 'Now, having described our mventamn, what we clmm as new, and desire to- Eeeure by Lefsters Patent STUNELE

11, ‘The secondary valves & énd &/, with their reSpectwe ports.e and ¢’ and f and f’, whereby each performs .

SRR ?the functionsiof éxhausting steam from one end of the: main valve, and aupplylng steam at the ether, by their ..

o alternate movement respectively, substantially ag shown.

2. The arrangement ‘of ports e and: ¢ and f and f mth the secoutiary.ml?es a zmd a’y; su‘osfsantlally as

--:-zshownanddessmbed - -
8. The armngement csf the pmces H &nd Hin the main mlve, an& channels gf and g, m commumcatlan

RS :mth them, substantially as shown.

4 The armngement ﬂf the plece ?z in the semndary mlves, k shmm.; . .

' JAMES SUTHERLAND

FRANCIS MOAKLY.

Witnesses:
Epwarp H. Hypgy, - . . .
- Epvund TuckEiR. |
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