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UntTED STATES PATENT OFFICE.

RICHARD SMITH, OF SHERBROOKE, QUEBEC, CANADA.

RECIPROCATING PROPELLER AND OPERATING MECHANISM.

. SPECIFICATION forming part of Letters Patent No., 279,987, dated June 26, 1888.
| o ~ Application filed September 25, 1382, (No que].)' |

- To all whom it may concern: inder, and B* B® the auxiliary side cylinders,
Be it known that I, RICHARD SMITH, aciti- | as shown in my said patent. : ' _-
zen of Canada, residing at Sherbrooke, in the ( represents one of the valve-chambers, and
county of Sherbrooke and Province of Quebec, | D a slide-valve contained therein, such valve 55
5. Canada, have invented certain new and useful | operating to alternately open and close the live
~” Improvements in Reciprocating Propellers; | and exhaust ports. - | -
‘and I do hereby declare the following to be a | . HEisa horizontal stem, swiveled to the valve
full, clear, and exact description of the inven- | D and extending through one side of the valve-
~ tion, such as will enable others skilled in the | chamber, and terminating in a yoke, ¢, which 60
1o art to which it appertains to make and use the. straddles the cam-shaft g* and carries anti-ric- |
. samex reference being had to the accompanying | tion bowls d' d', which operate with two wiper-
- drawings, and to letters or figures of reference ) cams, « b", secured to the said shaft g* and dis-
marked thereon, which form a part of this nosed quartering thereupon, as shown 1in Figs.
- specification.. | - 1 and 4. TReciprocating motions of the cam- 65
15 My present invention is. an improvement | shaft through circular arcs of one hundred and
upon a class of propellers shown and described eighty degrees, or thereabout, effect recipro-
in Letters Patent issued to myself, numbered | cating movements of each valve D. Toimpart
264,903, and dated September 26, 1832. In | rotary reciprocating motions to the cam-shatt
- such patented propeller the valves were drop- | ¢* by and with like motions of the spiral blade 7o -
20 valves, lowered by a spring and lifted by le- | M, 1 connect the two by a connection which
~ vers operated by cams secured to a shaft | permits them to slide longitudinally npon one
put in continuous rovary motion by a train of | another, but compels them to reciprocate to-
gears and ratchets connecting it with the spi- | gether. One form of such a connection 18
~ ral blade, (designated in the drawings and | shown in Fig. 8 of the drawings as a secket, 75
25 specification by the ‘letter M°.) My present «*, in the outer end of the cam-shaft, into which
" improvements consist, first, in dispensing with | a tenon or journal, ?*, upon the inner end of
the said gears and ratchets, and employing in | the spiral blade loosely enters, a spline-and-
‘place thereof a simple tenon-and-socket con- | groove connection, f7, being employed to pre-
nection betwéen the spiral blade and the cam- | vent rotary slip between the two. 80
20 shaft, by which the latter follows the recipro- | In the method shown in my patent, inwhich
cal movements of said blade; and, secondly, the reciprocating motions of the spiral blade
in the employment, in place of the drop-valves, | are converted into continuous rotary motions
of horizontal slide-vailves operated each by a | of the cam-shaft, gears, and ratchets, asstated,
~ yoke embracing one of the cams upon the cam- | a given point must be reaclied at each recip- 85
35 shait. y. o | rocation; hence 1o latitude is allowed. for Loss
"7 . The drawings accompanying this specifica- | of motion and the greatest nicety must be ob-
tion represent, in Figure 1, avertical cross-sec- served in adjusting the ports.  Inaddition, con-
tion of the cylinder, valve, and operating-cams | siderable expense is involved in the use of the
of my propeller-engine, showing a portion of | gears in addition to the friction. Inmy pres- go
40 My present improvements, while Fig..2 is a | ent plan the cam-shaft simply followsthe move-
side elevation, Fig. 3 a longitudinal section, | ment of the spiral blade, and as the points of
and Fig. 4 an end view, of one pair of cams the cams more than pass by the bowls d' d' ab
for operating one of the valves. Figs. b and each reciprocation, I am not confined to the
6 in said drawings are cross-sections of the | nice adjustment attending the employment of g5
45 dash-pot connected with the propeller-shaft. | the train of gears. R
Fig. 7 is-a longitudinal section of one end of | - The dash-pot in my present improvements
 the dash-pot eylinder. Fig. 8is alongitudinal is constructed as follows, (see Figs. b, 6, and 7
-gection of the dash-pot, spiral blade, and cam- | of the drawings:) ¢' represents a continuous
“shaft. Fig.9is a detail view of the propeller- cylinder of a length greater than the stroke of 100
50 blades and proximate devices. . the cross-head, which is shown at ¢, and 1 dis-
In said drawings, A represents the main ¢yl- | pose this cross-head, which is a straight cylin-
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‘serving as a guide or ways to direct the move-

‘the plunger % the effective length of each

drical plunger, within such eylinder, the latter |

ments of the eross-head. The yoke V', connect-
Ing the two side piston-rods, passes laterally
through slots or openings %' in opposite sides
of the cylinder, such openingsserving toadmit
alr to the central portion of such eylinder ¢'.
The ends of the cylinder ¢* are closed and re-
celve alternately opposite ends of the cross-
head ¢, thereby offering the requisite resistance
to the propeller-shaft as it reverses its motion.

Lo vary the effective length of each dash-
pot asoceasion may require, I employ astraight
horizontal pocket or chamber,i’, formed in a
boss, j', cast upon the outside of each end of
the cylinder ¢', the outer end of each chamber
or pocket, i, being closed, and each containing
a cylindrical plunger or valve, &, operating
with a series of holes or ports, I’ 7', or a slot
leading from the chamber 47 to the interior of
the cylinder g'. By means of the ports I’ and

dash-pot may be varied, as by moving said
plunger to cover or uncover more or less of
the sald ports the air-tight space within each
end of the cylinder ¢" is increased or dimin-
1shed in length. If the engine is laboring

éered, thereby admitting more air and offering
less resistance to the entrance of the cross-head,
and viee versa, if the engine is running too
fast. |

I do not confine myself to the pockets 77,
ports I', and plunger %" as a means of varying
the capacity of each dash-pot, as these may be
varied to a considerable extent without involy-
Ing more than the ordinary gkill of a mechanic.
For instance, in lieu of said chambersor pock-

ets and the plungers containedin them, a sim- |
Pple gate applied to the outside of the cylinder

andsliding in suitable guides may be employed
to regulate the ports 7.

To operate each plunger %', I employ an up-
right shipper-bar, M, pivoted tothe upper ex-
terior part of the cylinder ¢, the lower end of
such bar being pivoted to said plunger, while

‘rod or shaft, a.

its upper end serves as a handle. The nut or |
slotted head N° for operating the spiral blade
or bar M® is in my present machine secured to
the upper part of a yoke, ¢7,-the pendent arms
p' p'of which straddle the cylinder ¢" and are
secured to horizontal arms ¢ ¢, projecting lat-
erally from.the cross-head or plunger ¢, as
shown in Fig. 5 of the drawings.

In order that each cam ' d" may crowd its
way beneath the yoke ¢' by lifting the latter
as 1t passes it at each shug of the cam-shaft, T
form upon each disk which bears the cam 4
sloping face or inclined plane, #", which ex-
tends from the crown of the cam to the pe-
riphery of the disk, as shown in Figs. 2 and
3 of the drawings. . - |

The subject-matter desceribed as pertaining

279,987

to the dash-pot will probably form the subject-
matter of another application.

In Fig. 9 of the drawings I show a modified
construction of the propeller proper. In this
modification I dispense with the bar G em-
ployed in the first case, and pivot the links ¢ ¢
at their outer ends to the edges of thefblades
e ¢, as before, the inner ends of such links be-
1ng pivoted to the ends of the cross-head d in
lien of to the bar G. Thehingeof the blades
18 secured to the outer extremity of the center

the blades is effected by pushing out the cen-
tral shaft, @, with the hinge of the blades, while
the outer shaft, D, remains stationary. In fold-

1ing the blades the reverse takes place, the cen-

ter rod or shaft, ¢, remainsstationary, and the
outer moves over it and folds the blades.

I claim— | |

1. In a propeller, the combination of a re-
ciprocating propeller-shaft and blades with a

rotary cam-shatt actuated by said propelier-

shaft through intervening mechanism, and pro-

65

‘70

In this case the opening of 75

30

vided with a pair of cams, a sliding yoke re- -

ciprocated by said cams, and a piston operated
by said yoke and caused to open and cldse al--

ternately the live-steam port and exhaust-port
of acylinder which drives said propeller-shatft.

2. The spiral shaft M? in combination with
cam-shatt ¢*, having a sleeve-and-spline at-
tachment thereto, and a piston reciprocated
by cams on said shaft ¢* to alternately open
and close the live-steam port and exhaust-port
of a cylinder for operating the propeller-shaft
which drives said spiral shaft, substantially as
set forth. | |

3. The cams «' b", each provided with an in-

chined face, »', in combination with the yoke

¢, arranged to belitted by said inclined planes,
as stated, and longitudinally reciprocated by
sald cams, the shaft ¢* on which said cams are
attached, the propeller-shaft and Intervening

devices for actuating said cam-shaft, and a

valve operated by said yoke to open and close
the live-steam and exhaust ports, as set forth.

4. The head or nut N, in combination with
the spiral shaft M®, which it operates, the pro-
peller-shaft and intervening connections for
attaching said nut thereto, and the cam-shaft
g%, yoke ¢, and
tially as set forth.

5. A reciprocating propeller-shaft and slot-
ted head or nut carried thereby, in combina-
tion with a spiral blade or bar, M? on which
said head or nut slides, thereby giving recip-
rocating axial motion to said blade or bar, for
the purpose set forth.

In testimony whereof I a
presence of two witnesses. -
RICHARD SMITH.

i

1X my signature in

Witnesses:
H. E. LOoDGE,
If. CURTIS.
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