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TO ALL WHOM IT MAY GONCERN

~Be it known that I, J. B. GARDINER, ef Spung‘ield eeunty of Hﬁmpden, Ste.te ef Meeeaeheeetts, he.‘ve--'

" invented certain new and useful Tmprovements in Steem-Pumpe, of which the fellemng is & full and exact
- description, reference being had to the accompanying dremn gs, e.nd to the lettere ef reference merked thereen . B
~ In the drawings accompanying this deseription— - -~ *° | | |

Figure 1 represents a vertical section through the steam-eheet stee.m-eylmder, end etu{ﬁng-bpx, o
Figure 2 is a vertical section, showing the: errenaeme-lt Gf the vsﬂvee, end
Figure 3 is enether view of the valves. | S - S

Th;s invention, so far as the mevement of the steam-pm‘ton is eeneerned 18 ef that ele.es of engme eommenly,_';.
| -e.pplled to direct- action steam-pumps, in ‘which the main slide-valve is. epereted by mesns ef ;1 eecendary plﬂtﬂn,
which is in turn operated by steam let on in some pesxtwe manner by, the eteam-pleton, fer the Plll‘poee of":} o
- reversing the motion of the latter by the mevemeet of the slide-valve. o : |

This metwe-pleton may be mdependent from the valve epereted bjr the eteem-plsten for the purpeee meﬁ-—

' tiened namely, letting on of the steam to the motive-piston, as shown in the petent to G're.rdmer & Hyde, dehed-

December 17, 1867 or it may be eembmed into and with it,.as in tlne case.

My 1mprm ements are, first, & new and 1mp1everl method of moving the metwe-velve, eeeend, &n ampreved_ . . o
arrangement of the valve, in . eenneetlen with its rod and the steam- c;grlmder eml plsten; +h.mi an ue‘preeed SRR

~ construction of the valve- cheet feurth an 1mpreved form of etuﬂing -box. | | o |
- In addition to the ‘ordinary lettmg on of steam to ‘the énd of the motive-piston £ "er the purpese ef moving it., o
'- e.nd eeneequent],y, the slide-valve, I also elmulteneeuely with this letting on, or just previous thereto, pleee the
* valve in such a position that the steam upon thie opposite end of the metwe-—plston slnll exheuet end lee?e the e

valve free to move, thus rendering the motion of the-valve more positive. . | |
In erder to show the manner of eeeemphehmg this and my ether lmprevemente 'I _Will-new'dee_enbe_ the" L
enetruetmn and operation of the invention, | | S | o

- A'is the eteete-plsten :. B, the plunger of a emfr]e eetln er the p1eten-1 od ef 13 deuble-e.etmg pm:ep, 0 le.f_ -

'the valve-rod, connected directly te the centre of the piston, and passing threurrh into-the interior of the com-
: bmed eeeende.ry valve and metwe-p:stm D. This valye-rod C has a head, E, fermed on it; for the pnrpeee of
‘moving the secondary valve, as hereafter deeeubed Fis the main ehde velve, epereted by the eempeund-}'s_ |
~ motion of the plsten-mlve D, | . '- L - .. o
*. The eperetwn of the steem-perts is as fellewe* We *e'lll suppose the eteem-pleten in the peemen ehewn m'-_-.- e
 the drawing. Steam is being let on al the tep of the piston threugh the port a, and exnaueted from belew

-through the port 5. - When' the piston arrives hear encugh to the end of its stroke; the valve D is ‘moved by the

.operation of the projection #, on the head of the valve-rod, eperatmrr in the slot @ in the valve, in such a manner
“as to bring the exhausi-ports.g 4's.on the end of the valve, in Tine with. each other. perpendleulerly, and the o
ports & &', on the opposite end, also in & similar manner in line with cach ether. ‘There i is, however, no- com--
‘munication between the etee.m-ehember II and the upper end of ‘tho valve, nor between the exhanst-chamber J . -

": md its lewer end, antil. t'he Tur ther downward motion of the p:eten carries them epposue eachother he‘neentally,
.when steam is let on to the upper end and off from the lower, thus ntoving- the valve D, and with it the slide-
“yalve'F, thus reversing the movement of: the main piston. = This mevemeet is repeaterl at elther end ef the_:'

eteam-eylmder, ;I:us causing a centmueus reelpreeatmg metten of the eeme. -

- The other improvements in the construction. of- the pump are, the euangement of the eteem-eheet e.n\d'l_-'
'eteem-eyhnder one above the other; and of the same picee, as shown, thus saving much labor, and eveldmg a-

joint which is apt to leak, and also the arrangement of the valve, valvé-rod, and eteem-pleton, in sach a mennerf--: |

that they operate contrally with cach other, thus saving much friction, and- avoidinig all complication attendant
on eute1de and eccentric ealve reﬂs and tappets ; “also the arrangement of the steam-ahamber H upon one e:de,f o
and the exhaust-chamber J upen the other, remlers tho formation of the ports eemmumeehng ‘therewith more
-direct, and enables me to regulate the movement of the valve by allowing more or less stcam to pass from the .
- eteam-ehembel. to one ene, eed frem the cther end te thc exheust-ehe.mber, by meene ef the adjustmg-ecrew;;_,_: |
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My lmpraved Btuﬁng-box cons:sta of fﬁllowez s, P P’ whlch enter the enda of the steam and water-cylinders,
. rand press upon the packing in the recesses I I/ - These fallowers have acrew-threads cat upen them, on which =
~ the double nut 8 fits. This nut hasg a rwht-hand thread cut in one end and g left-hand thread cut in the othery
~ and as it is turned in one direction, the follnwers are forced in. upon the pac’kmg, and as it zs turned in. the other,f.
~ they are drawn out away from the-same. = - - - . ] "
- The steam-piston ig shown in the drawidgs attached to the plunger of 8 smrrle-actmg pump, as shown in _ .
. the pateut to Gardiner & Hyde, December 17, 186:, thus forming a very simple central duect-actmg pump. - - j
~ The advantages of the construction of & steam-pump, as & whole, are, Blmphmty, compactness, and conse- L

-q_uent cheapness of construction, and durab:hty ' | -
- And now, having described my 1nventwn, what I claim as new, and desire; to secure by Lettem .t’a.teqt ig—.

. N The armngeme‘nt of ports g g’ on each end of the valve, and commumfntmg mt.h the exhaust Ior *ha |
.purpose of assisting in- the movement of the va.lve, Bubstantlally as set forth. R S ST S
2. The arrangement of the stea.m-chamb or. II and exhauat—chamber J 1 upon the two sldes of the steam-chest o

. 'Bubatantmll}r as set forth. S S |
3. The arrangement of the SCrews 0 o" wheremth to ﬂ.dJIJ.Bt ..he amﬂunt of qteam le!; on and oﬁ' the mlve, as

descrlbed .
4, The stuﬁngnbox, constructed of the fcrllowers PP’ and nut S in combmatmn mth the, plston A and:_r

plunger B,.substantially as described. o o . _ .
- 8. In combination with the centra.l-a.ctmg valve, va]ve-md C md steam-Piston, arran rre& and npemtmg aﬁ-- o

ﬂeggrlbed the plunfrer B Of H Y s:nﬂ‘le—aﬂtlﬂg pump J B GARDINER

Wltnesses.
- R..F. Hypg, |
Enn. F. BRWH._'«
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