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To. all whom it may concerw:

Be it known that I, CrARLES IF. ROPER, a
citizen of the United States, and a resident of
Hopedale, county of Worcester, State ot Mas-
sachusetts, have invented an Improvement in
Speed - Controlling Reversing-Propellers, ot
which the following description, in connection
with the accompanying drawings, 1s a specifi-
cation, like characters on the drawings repre-
senting like parts. |

This invention has for its object the pro-
duction of a speed-controlling reversing-pro-

peller particularly adapted for use 1n connec-
tion with motors whose greatest efficiency is |
‘attained when running at a predetermined

and substantially uniform speed.

Tt is now very common to provide small
boats and launches with motors of the inter-
nal-combustion type for fishing or cruising
purposes; but it is difficult to readily control
the speed of the boat and its direction of move-
ment ahead or astern. Such regulation of
the boat’s movement cannot be effected with
such nicety as 1s possible with a steam-motor,
for while the four - cycle gasolene - motor
can be better regulated than the two-cycle
type neither can be slowed down sufficiently
for fishing without danger of complete stop-
page atmost inopportune times. Reversing-
propellers have been used with gasolene-mo-
tors; but if it is attempted to attain satis-
factory speed by means of such a propeller
the engine is practically certain to “"race,”
quickly taking in too much gasolene and
smothering itself. Many launches have two-
cycle motors with a maximum speed of seven
to eight miles per hour, and they cannot be
slowed down to less than four or five miles,
which is much too fast for fishing, making a
landing, or for cruising in unknown shoal
water or among rocks.

I have devised a propeller which 1s 1nex-

pensive, easily controlled, and particularly
adapted for use with gasolene-motors, as 1
can attain any speed from zero to maximum,

- either ahead or astern, with the engine run-
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ning at normal speed and always in the same
direction, the construction of the propeller
being such that at all times a substantially
constant resistance is maintained on the mo-
tor, the reversal in direction, as well as the
speed variation, being effected wholly by the

‘propeller itself and without the use of clutches

or similar devices.

To this end the propeller comprises two

- O Zero.

sets of blades bodily rotatable with the shaft,
but angularly movable thereon, means belng
provided to vary the relative angularity ot
the blades of the sets to thereby not only re-
verse the direction, but also to vary the pro-
pulsive effort of the bladesfrom zero to maxi-
mum in either direction, while at all times
maintaining a substantially constant resist-
ance on the motor.

The various novel features of myinvention
will be fully described in the subjoined speci-
fication and particularly pointed out in the
following claims.

Figure 1 is a side elevation of a propeller
embodying one form of my invention shown
as mounted at the stern of a boat, the mo-
tor-shaft and the manually-controlled means
for regulating the speed and direction being
shown. Fig. 2 is a top plan view of the pro-
peller - blades, the blade - carrying hub, and
the blade-controller, the blades being set for
full speed ahead. Fig. 8 is a similar view,
butshowing the blades set for, say, half-speed
ahead. Fig. 4 is a like view, but with the
blades set in neutral position, reducing speed
Fig. 5 shows the blades set for, say,
half-speed astern; and Fig. 6showsthe blades
set for full speed astern. Fig. 7 is an en-
larged transverse sectional detail on the line
77, Fig. 2, looking toward the left, the blades
being in elevation. Fig. 8 shows the oppo-
site cheeks or bifurcations of the controller
with the cam-slots therein to illustrate the
relative arrangement of the latter. Kig. 9 1s
a perspective view of the blade-carrying hub.
Fig. 10 is a cross-section and elevation ot a
modified arrangement of propeller-blades to
be referred to. Fig. 11 isa smaller top plan
view thereof with the blades set for full speed
ahead: and Fig. 12 is an enlarged perspective
view of the modified construction, showing
the same more clearly, the blades being set
in neutral position. | | |

Referring to Fig. 1, the stern-post 1 of the
boat is provided with a suitable bearing 2, 1n
which is mounted a rotatable longitudinally-
movable sleeve 3, having a grooved collar 4
on its inner end, the driving-shaft 5 extend-
ing through and rotating with the sleeve, 1t

being supposed that the motor by which the

shaft is driven is of the internal-combustion
type referred to. A controlling-lever 6, hav-
ing a yoke 7 cooperating with the collar 4

| and provided with a well-known form of lock-

ing device 8, serves to effect longitudinal
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movement of the sleeve upon the motor-shaft |

in order to control the speed of the boat and
also its movement ahead or astern, as will be

described.

By the term “"motor-shaft” as herein used
I mean either a direct continuation of the
shaft of the motor or a shaft connected with
and rotated by the actual shaft of the motor,
the shatt 5 being supposedly driven uniformly
as to direction and speed—that is, it 1s rotated
in one direction only and at practically the
i;)a,me speed irrespective of the speed of the

oafl.

On the outer end of the shaft 5 I fixedly
secure a blade-carrying hub 9, separately
shown 1n Fig. 9, preferably an elongated cast-
1ng substantially rectangular in cross-section
and having longitudina' and parallel guide-
ways or grooves 10 11 in two opposite Sldes

The other two sides are shown as provided

with bosses 12 13, arranged in opposite pairs
and apertured at 14, the apertures of the sev-

eral bosses being in parallelism and in planes

at right angles to and intersecting the shaft 5.

1 have shown in Figs. 1 to 6 two sets of
propeller-blades mounted on the hub, each
set consisting of two oppositely-extended
blades, the blades of one set being indicated
by @ ¢ and the blades of the other set by & &’
for convenience in referring thereto.

Pintles or studs ¢” 67, secured to the bases
of the blades, are loosely mounted in the ap-
ertures 14 of the bosses on the hub, the ar-
rangement being clearly shown in Fig. 7 for
the pair of blades § &', the other pair being
arranged In a similar manner, and any suit-
able device may be employed to hold the pin-
tles in the bosses, such as cotter - pins 15,
though for large blades nuts threaded onto
the pintles might be employed.

From the f0r60'0m0‘ 1t will be seen that the

angularity of the blades may be varied, either
of the two blades of a set or the blades of one
set may be varied as to their angularity rela-
tively to the blades of the other set, and the
controller by which such variation in angu-
larity is effected will now be described.

The controller proper is a casting 16, bi-
furcated to present two elongated parallel
cheeks or extensions 17 18, which fit into and
are longitudinally slidable in the hub-grooves
11 and 10, respectively. The forward end of
the controller is rigidly secured to the rear
end of the sleeve 3, the shaft b passing through
an opening 1In the said end of the controller.
I have provided the cheeks with cam-slots,
and referring to Iig. &, where the cheeks
are offset in order to show the relation of the
cam-slots, it will be seen that the cheek 18

has two of such slots 20.and the cheek 17 has

two, as 19, but reversely arranged. Kach
slot has a lonmtudmal portion a,nd a short

transverse bend at 1ts outer end.
. ‘Referring to Fig. 7, each blade has its base
extended inward to overhang the adjacent !

while the motor continues to operate.
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cheek, as at 21, and such overhang is provided

with a pin or lug 22, which -enters the adja-

cent cam-slot and serves as a follower.
Referring now to Fig. 2, it will be seen
that the blades ¢ and 4 are in parallelism and
the blades ¢ and &' are in parallelism, being
held in such position by the codperation of
the cam-slots with the several followers 22,
the controller 16 at such time being in its ex-
treme outward or left-hand position viewing
Fig. 1. The propeller-blades are now set for
full speed ahead. or in the direction of arrow
23, Fig. 2
mammum propulsive force to send the boat
ahead when the blades are revolved by shaft
5 bodily about their common axis of revolu-
tion.
operator, by means of the lever 6 and inter-
vening connections, moves the controller 16
forward or inward, such movement acting
first to change the angularity of the blades ¢
and &', as their followers are acted upon by

‘the bends of their cam-slots, while the resist-

ance on the motor is maintained by the blades
b &', the angularity whereof has not yet been
changed, and when the controller 1s positioned
asin Fig. 3 the speed will be reduced to about
half-speed, and the angularity of blades 6 &
has been slightly changed, as will be apparent
by comparing Figs. 2 and 3. The blades 4 &',
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9, and the propeller will exercise its
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If it be desired to reduce the speed, the
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however, are still acting to drive the boat

ahead; but the other set of blades @ & are
effecting a slight reverse action, the resultant
of the two reducing the speed 1t belng remem-

bered that the Shaft 5 is still rotating in the

same direction and at uniform speed, “but the
resistance on the motor has not been varied

100

1inany substantial degree,becauseany decrease

in resistance due to the change in angularity
of the blades 4 6" has been made up by the
increased resistance of the blades a ', the
latter having passed beyond a plane at right
angles to the shatft. DBy further movement
inward of the controller the outer blades & ¥’
are 1ncreasingly changed as to their angular-
ity, (see Fig. 4,) and the propulsive effort of
one set neutralizes the opposite propulsive
effort of the other set, reducing the speed to
zero, for in Fig. 4 the two sets of blades are
set at equal opposite angles. A substantially
constant resistance is still maintained by the
blades, however, and hence the motor cannof
race, the movement of the boat being stopped

tween the maximum speed ahead, Figs. 1 and
92, and no speed, or zero, as in Fig. 4, the
Speed ahead can be Varled a8 deswed as will

be manifest.

Viewing Fig. 4, it will be seen that the fol-
lowers of the blades ¢ and 6 are similarly

positioned in their cam-slots and locked there--

in, and in like manner the blades ¢ and 6" are
held by their slots.

movement ahead be given the controller 16
from the position shown in Fig. 4 to that

Be-

If now an additional!
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shown in Fic. 5, both sets of blades will be"

changed, but differentially, the blades a «
being set at nearly full-speed-astern position,

while the blades b 0" are set for a reduced pro--

pulsive effort ahead, and the resultant will be
about half-speed astern, (see arrow 24, Fig.
on the motor has not
been substantially changed. Completing the

inward movement of the controller now brings

the adjacent blades of the sets into parallel-
ism again, but in reversed position relative
to shaft 5, as in Fig. 6, and the pmpeller 1S
set, tor full Qpeed astern, the blades ¢ ¢’ com-

1ng into position first and maintalning the re-

sistance while the bladesd " are being chan oed.

From the foregoing description it will be
seen that the controller serves to not only re-
verse the blades to thereby change the direc-
he propulsive effort of the blades,
it also changes the angularity of the

but that

blades of a set relatively to each other and

the angularity of the blades of one set rela-

 tively to the blades of the other set to there-
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by vary the propulsive effort from zero to
maximum, or vice versa, either ahead or

astern, the relative angularity being changed
by a differential movement, so that the re-

sistance on the motor remains substantially
constant. This is all accomplished without
any alteration in the operation ot the motor,
so that the boat is under perfect control both
as to its speed and direction of movement.

] have shown a modification of the arrange-
ment of blades and controller in Figs. 10, 11,
and 12. the blade - carrying hub 25 being
similar to the one described, but having only
one pair of opposite bosses, as 26, apertured

to receive the pintles 27 of the two blades ¢ ¢/,

these blades being of usual shape. Said
blades have cam-followers on their bases, the
follower 28 of blade ¢ being shown in Figs.
11 and 12, and each of the blades is Shtted
along 1ts median line to permit the passage
throuo'h it of the body of a somewhat smaller
blade, the smaller blades being shown at d o'
Said blades are secured to rods 29, rotatably
mounted at their inner ends in the pintles 27
and at their outer ends in bearings 30 on the
blades ¢ ¢ near their extremities. The base
of each of the smalier blades d &' has an over-
hanging extension d* (see Figs. 10 and 12)
eccentric to the pivot-rod 29, each extension
having a follower-lug, as 31. The controller
32 is bifurcated, as before described, to slide
in the opposite grooves of the hub 25; but
each cheek of the controller hasa single cam-
slot, as 83, the cam-slots being reversed, as
before, and comparing Figs. 8 and 11 and 12
it will be seen that the slot 33 is substan-
tially the joinder of the two separated cam-
slots 20. The follower 28 of blade ¢ and fol-
lower 31 of blade d cooperate with one cam-
slot 33 and the followers of blades ¢’ and &'
cobperate with the opposite slot. When the

controller is positioned as in Fig. 11, the ad-

H

the two sets by a di

jacent blades of the two paqu are folded to-
oether and set for full speed ahead; but a
Uradual movement of the contr oller to the
rw'ht Fig. 11, will open out the blades till ¢
and CZ’ occupy the dotted-line position, Kig.
11, and as shown in Fig. 12, when the Speed
isreduced to zero. At such time the follower

98 will be in one end of the straight portion

of a slot 33 and its fellow follower 31 in the
opposite end, as shown in Fig. 12. Now by
continuing the movement 01' the controller
the blades ¢ and ¢ will be swung around until
they are again against blades d', but all
four blades will be set for full speed astern.
In the modification the differential movement
in changing the relative angularity of the
two sets of blades provides for maintaining
the resistance on the motor substantially con-
stant, as before described. |

MV invention is not restricted to the pre-
cise construction herein shown and described

nor to the particular details of arrangement,
as various changes may be made therein bv

those skilled in the art without departing from

the spirit and scope of my invention.
Having fully described my invention, what

I claim as new, and desire to secure by Letters

Patent, 1s—

1. A shaft adapted to be rotated in one di-
rection at a substantially uniform speed, a pro-
peller mounted thereon, comprising two sets ot

angularly-movable blades and means to vary
the angularity of the blades of the sets and to
vary the relative angularity of the blades of
Terential movement of

such blades, the change in the angularity of
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the blades eﬁ"ectmO‘ a V&rla,tlon in the force of

propulsion, and also serving to reverse the di-
rection thereof, while the ‘differential move-

ment causes the blades to maintain a substan-
tially constant resistance on the motor.

9. A rotatable shaft, two sets of propeller-
blades mounted thereon each set consisting of
two blades oppositely extehded and pivota,lly
connected with the shaft in a plane at right
angles thereto, and a controlling instrumen-
tahtv to effect equal and opposite angular
movement of the blades of a set in unison, and
also to cause a differential movement of the
blades of one set relatively to the blades of
the other set to vary their relative angular-
ity. said controlling instrumentality including
means to hold the blades of one set from an-
oular movement while the blades of the other
set approach and pass beyond their pivotal
plane.

3. A propeller having a plurality of sets of
blades, two oppomtelv-extended blades 1n each
set, and means to vary the relative angularity
of the blades of the several sets while main-
taining a substantially constant resistance on
the motor, such variation in angularity efiect-
ing a change in propulsive effort from zero to
the maximum either ahead or astern.

4. A shaft adapted to be rotated uniformly
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in direction and speed; two sets of propeller-
blades mounted thereon and angularly mov-
able with relation thereto and to-each other,
and a controller movable longitudinally of the
shaft and operatively connected with the sev-
eral blades, to vary the angularity of the
blades and to vary the relative angularity ot

the two sets of blades by a differential move-

ment, to thereby maintain a substantially con-
stant resistance on the motor. |

5. A rotatable shaft, two sets of propeller-
blades mounted thereon, each set consisting of
two blades oppositely extended and pwotallv
connected with the shaft in a plane at right

angles thereto, and controlling means to offect
equal and opposite angular movement of the
blades of a set and also to vary the angularity
of the blades of one set relatively to those of

the other set.

6. A rotatable shaft, a blade-carrying hub
fixed thereon and having parallel bossesthere-

on at-opposite sides of the shaft, a pair of pro-
peller-blades oppositely extended and pivot-

ally mounted in the bosses, a controller lon-

oitudinally movable on the hub and opera-

tively connected with the said blades eccentric

to their pivots, to swing them oppositely there-
on, a second pair of oppositely -extended
blades, and connections between them and the
controller, to oppositely swing said blades and
also to vary the angularity of the same rela-
tively to the first-named pair.

7. A shaft adapted to be rotated uniformly

as to direction and speed, a speed-controlling

and reversing propeller mounted thereon com-
prising two pairs of oppositely - extended

blades, and a pivot connection between each .

blade and the shaft, whereby the blades are
angularly movable with relation thereto, com-
bined with a controller operatively and indi-
vidually connected with the several blades, to

effect simultaneous opposite angular move-

ment of the blades of a pair and to also vary
the angularity of the blades .of one pair rela-
tively to the blades of the other pair.

<
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8. A rotatable shaft, a blade-carrying hub

fast thereon and longltudmallv arooved on op-

posite sides, two pairs of propeller-blades piv-

otally mounted on the hub, a blade of each

pair extending 1n the same direction' from the
shaft, a blturcated controller slidably mount-

ed In the orooves of the hub and having cam-

slots in its bifurcation, and a follower on the
base of .each blade eccentric to 1ts pivot and co-

operating with a cam-slot, longitudinal move-

ment of the controller varying the angularity

of the blades of one pair with relation to the

blades of the other pair and swinging oppo-
sitely the blades of a pair, whereby the pro-
pulsive effort of the blades can be varied from
zero to the maximum and its direction re-
versed.

9. A shaft adapted to be rotated umformly
as to speed and direction, two pairs of oppo-
sitely-extended propeller-blades, each having

a pivot, bearings for said pivots rigidly con-
nected with the shaft, the several pivots be-
ing in parallelism in planes intersecting the
. shaft, and means to vary the relative angu-

larity of the blades of the two pairs, to there-
by change the direction and vary the propul-

sive effort of the blades from zero to the maxi-

mum ahead or astern.

10. A propeller comprising a hub two sets
of blades arranged in oppositely - extended
palrs and pivotally connected with the hub,
and means to effect differential angular move-

ment of the blades of one set relatively to the

blades of the other set, whereby the adjacent
blades of said sets can be set in parallelism
for movement ahead or astern, and at an ancrle
to each other, to vary the speed

Intestimony whereof I have signed my name
to this specification in the presence of two sub-

scriblng witnesses.
CHARLES ¥. ROPER.

Witnesses:
JosepE W. FULTON,
1. (. RowELL.
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