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. TO ALL WHOM IT MAY CONCERN: _ Y -
" Beit known that we, CHARLES R OTI-. and NOR"‘ON P. OTI of Yonkers, _m the countv of Westchcstm 'l.nd
_Std.te of New York, have invented an improved System of AY alvee and Passages in Steam and othel Engmes,.{_"
~ in which the following is 4 full, clear, and exact descuptlon lefn.rencc bc,mrr had ’m the' &ucomp&nylnﬂ“ &1&.13 mg,
o forming part of this specification, and in which— - L - B TR B s
Figure 1 represents a side clemtmn of a steam engine ha.vmrr our Itﬂpl ovcmewt apphed te 1t a,nd &hawn asrf_
d11v1nrr a hoisting apparatus. - | | R S MRS otk
e Flﬂ'lllc 2 is-a transverse ver tzca.l sectwn talmn for the most pa,r t thr ough the steam cyhndel s, mn,-_in- mlves,
- and passages loakmg frowm the rear towards the onter side or reversing-valve chest. = ==~ L e o
Figurc 8 represents a horizontal section taken as indicated by the line z z in f'tr 2 - e T P
o I']frmc 4, a front or face clevation of the steam-c yhndera and connectlng -valve che%t mth the cavm ot the‘-‘j
5 leversm u—va,lve chest or chamber removed, the 1eversmw-valm being shown in red {}utlme sand AR -
| Figure 5 a view in elevation of ‘one of the main mh e-C jlmders detached, and shomng the shape ELlld P{}sl-;'
SR _tmn of the passages “hl(‘:h estthsh crmmumcatwn betucen saul cylmder aml lti msmctlve stemm 01 e‘lﬂlne-_._::.5:;;“3_'-::-i_f":".;:';_i-f;-_;_';
| Slmllar Iettms of I‘f‘f(}l cnee mdlca,te COTT espondmrr pa,l ts in each of thc sev clal ﬁgures SRS BRI
0111 1mpr0vement 15 apphcab]e to enmnes workmrr in comblna.tmn or havzng cylmdms 1n duphcate mth

T mt bemg of an osclllatlnfr or MoV ab]c character. Said 1mp1omment 1:1 ouﬂh apphcable to othel pmposos, _1313,-__":_’
. _' ere shown as connected mth such double- cylinder engine employed in the driving of an erdmaly hmat1ng";{;'¢;-f;;-;',--i--'_
‘ . wpparatus, which not being part of our present improvement, we shall not mlnutely deacube It may bewell,
| M}wewr, to remark in connection with engines so employed that much of theu’ efﬁmency &'epends up(}n thej,_:'-.'ll_;
“control which is or may be had over the reversal of their actions for hoisting or lowering goods, ag desired; and ... oo

‘in the general action and arrangement of the valves with their. chamhels o chcsts and passages connectmrr the .-

_ 'duphcate anne~cy11nder5 and several valves; and our improvement partly or mainly consists in a novel con-fl.'f-ff

~ struction, employment, and arrangement of certain of these parts, whereby not only: stablhty and dumb:hty;;
-are secured but an easy control and efficiency genelally are eﬂ'eched in a comp&mtlveiy simple manner. e

To enable others skilled in mechanism of the class to which our 1mprovement lefeis, to make 'l.Ild use the L

‘same, we will now proceed to describe it as illustrated in the : accompanying drawing. | AR T
A and A’ 1epresent the two engine- plstons working in thelr respectwe cyhnders B ]3" an(i gmntr motmn by |

their rods and pltmen to the drmng-shaft C of a hoisting apparatus, The two engme-cyhnders BB are rwldly'
 ‘connected by means of a main valve and steam-passage chamber or chest, D. These passages ma}f for the most -
o part or wholly be.formed by cormg the casting which forms the chest, and Whmh may be Of one piece W ith the
 bed or foundatwn plate so as to give increased stability and lessen the ha,bzhty to Ieakage Of these- passagest;':_".jz'g

. dis the main steam pipe or iniet which conveys the ste&m from the boiler thmurrh the main valve-chamber D to
~ the reversmg-w alve and steam-chest E; and b i is the main outlet or escape plpe slm;llmlj arr anged rela'twely to
‘said valve-chests. = The main valves F F” are of double piston form working in cylinders G G/; and controlling =~ -
‘steam-passages ¢ ¢/ and d ' at either end of the engine-cylinders BB/, 'The spaces between. the heads of either . .
double-piston valve F F/ are made to communicate by a connecting passage, ¢, while the spaces. outside theheads . .

of said pistons at cither end of their eylinders are connected with each otlier, and the t'ﬁo valvencylmders united - -

e by means of branches znd passeges ff’y and g, the latter havmg a branch, A, 0pen1ng into the reversmg-mlve
y_ chest E, and the valve-connecting branch ¢ likewise being provided with an extension, ¢, in similar communicas
B ~ tion with the said chest. The passages e¢’ dd’ at either end of the engine- -cylinders have. their connection with =~
the valve—cylmders G G’ established by means of a series of oblique apertures, % %, armnged round said cyhna:'f-;:';'ilf.f_ﬁ'.if;;'jgﬁ?ﬁf.

“ders and opening into annular passages 7, which form extonsions of the passages ¢¢’ and d d’ at either endof

‘the engine-cylinders. By this oblique construction of the connecting.apertures k &, the plston-valves FFare
‘restrained from catchmg or cutting, and their traverse rendered smoother and eas:er Wach P&Smlﬁg or cmssmgi_.fj;--ﬁ.{;'f:

the said apertures than if the same openings or breaks in the continuity of the cylmdels were at right augles

‘to the line of travel of the pistonsvalves; contact with the edges of said apertures being in the latter case sudden = - .
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and abrupt, while in the ebhque construction here shown of them it is gradual and easy. The reversing-valve

H is of g disk form, and is made to control the passages'd /4 ¢ which communicate with the outside valve-chmnbcr |

E. - It is provided with an exhaust cavity, m, and induction aperture, n, and takes in steam from tho rear,
steam being received into the valve-chest E by the induction pipe a.

- Hrom th1s minute description of the construction and ar rangement of the several parts, a brief c\planatmn
will suifice to make clear. the operation of the same. Thus, by turning the reversing-valve H to pass steam
through its aperture » into the passage 4, which communicates by the connecting pipe ¢ with the spaces betweoen
the heads of the piston-valves F F’, the exhaust cavity m is brought over the eduction pipe & and Lranch 7,

- which connects the outside or end spaces of the piston-valves together, and the engines are made to rum, say,

in & forward divection, but by reversing the position of the outside valve H, so as to make its steam npertum ]
cover thn b a,nch h, and its exha;ust cavity control the eduction passage 0 zmd sranch ¢ % the motion of the engme

tlon, 30 as ‘w shut off communmatlon mLh both branches 4 and. 7 the engines mll be snopped

* This our improved system of valves and passages not only insures SEublhty and durability, with comp'u'atwe

freedom from leakage and derangement, but is easily controlled’ and managed, pr ELGtIC&LQixpDI‘IHIGHtS proving -

the same to be an improvement upon previous systems.

What we claim as new, and desire to secure by Letters Patent, is— .

The valves and passages, essentially as herein shown.and descrmcd consisting of the main piston-valves
F F/ with their passages ff ¢ A4, and induction and eduction passages ¢ and b mthm the valve-chest D, in
combination with an Uutmde 1'evera1ng-mlve, H, arranged for opemtmn together, substantially as specified.

' CHAS. R. OTIS,
NORTON P. OTIS.

Witnesses : | | -
RarrarLLE CoBB,
Lyman CoBs, Jr.
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