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OSCAR J

BORGMAN OF I:I.A_MMOND INDIANA.

BOAT-PROPELLING MECHANISM

. Application filed Mareh 17, 1926

This invention is dnsmned Ppar uculal]y for
the purpose of providing a compact, effi-
cient and comparatively simple mechanism
for the manual Dromlloion of small boats,
although the arrangement for mounting and

szhn') the propellm isadapted for mechan1~.
cal - propulsion.. The means provided for ap-:

plying power to the propel Her shaft and con-
nections are designed to utilize the swinging
bodV and leg movements (*hamctemetlﬂ ot
rowing for the application of power to gear-
ing and connections leading to the propeller,
$o that the pull of the- opelatm s atms

the working of the power mechanisms.

The invention also relates to the means pro-
“vided for steering the boat by angling the
propeller to the “desired degree, the same
means, in an extreme position of adjustment,
Qervmo to completely elevate the propeller
~from the water which may be desirable when
passing through weeds or under other con-
ditions. which precludc the use of prooeller
mechanism.

Further objects and details will appear

from the description of the invention in con-
nection with the ’mcomp‘mymﬂ' drawings
wherein—

Tloure 1isa 1011<r1 tudinal . sectmnal view ~

of the stern of a boat showmor the propeller

mechanism of the present nv entlon in ele—r

yation;

I‘lo

9 is a cross sectional view ’caken on

line 9—2 of Fig. 1, lookmcr in the direction of

the arrows;

Fig. 3 is a view. sho‘van' Lh“ prope]ler in*

elevqtmn W1th the associa Led housing in sec-

- tion;

40

50

) 1’HL 9

I 10 4 is a perspective view lookmo down-
WU’CHV upon the propeller housing

‘Tig. 5 1s a detail of the housi 1110 Wth
rear sectlon thelern removed ;

‘Tig. 6 is a side elevation of ‘the gear asseni-

the

5 bly with one side of the gear housm(r re-

moved ;

Fig. T is a view ].0013.1110' dowmvfu dly on
the gear assembly with the gear housing sec-
tioned on a horizontal plan

Tig. 8 is a sectional v1ew tmken on line
88 of Fig. 6, looking in the chrec ion. ot
the arrows; a (And ’

Fig. 9 is a sectional phn view taken on
9 of Fig. 6.

The general arra nvm‘nent of the propelling
mechanisms s best illustrated .in Fig. 1

and.
the thrust of the legs incident to the back-
ward swing of the body will be utilized in

Serial No. 95, 207,

wherein 10’ 1eplesents the rear portion of a
beat having a bottom 11, side 12 and a square
stern 13. The plopeller 14 is carried by an
angularly disposed tubular housing 15 which
terminates in a drum shaped gear housing.
16 mounted within a bearing sleeve 17 en-
tered through and rigidly secured to inner

“and -outer steln blocks 18 and 19.°

The propeller shafting comprises a rear
driven shaft 20 and a forward driving shaft
21, which latter is rotated by gearing mount-
ing within the gear box 22. “The Sh‘lft 21 is
Lonstantlv driven by the partial rotations of
a rock shaft 93, extending transve rsely
through the gear bo‘z and ha,vmcr pinned to

its ends a pair of swinging levers 94 which in ,

con;unctwn with one another- constitute : a
yoke - shaped member which straddles the
housing. Each of the swinging levers at 1ts

lower end carries & foot pedal 25, and the

two swinging arms at their uppel ends in
con]uncmon prowde a mounting for an -ad-
justable link 26 which is plvoted to a hand
lever 27 in suitable relation to a seat 28 lo-

cated near the stern of the boat.

The propeller and associated Lousing may
be angled -from side to side in’ qteeuno* by

the actlon of a steering ‘lever 29, Whlch'

through ’rhe medium of a link 80, serves to
1rnpart swinging movements to a’crank 31
on the forward end of a sleeve 32, which con-
stitutes a forward extension of a sleeve 83
which is journaled Wlthln the befu'uw
sleeve 17.

“The above constitutes the prmmpﬂ O"roups

“of elements involved in:the propelhno and

steering mechanism of the present invention,
and the same will now be describec more in
detail. The tubular housing 15 has formed
thereon a depending fih 34 Wthh normally
occupies a- depending vertical position, as in

. Trig. 3, the rear end bemof extended to furnish-
- neel 35 which underlies the propeller and

serves to protect: the same against weeds,.
rocks, or other obstacles. The depending
rudder fin 34 is supplemented by lateral fins
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34%, which, when the parts are swiveled from -

the center "toward either side as in steering,

~will swing out of the horizontal plane sufﬁ-
men*ly to develo’) a lateral component of re-

sistance to the Water and thus supplement
the steering function of the depending fin
and will also serve to divert weeds or other
obstacles away from the propeller. . = -
The gear housing 16 comprises a rear sec-
tion 36 and a. front section 37 whlch furnish
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2
a complete-enclosure for a pair of bevel gear
38 and 39, the former of which is carried b
the driven propeller shaft 20 and the latter of
which is carried by the driving propéller
shaft 21. An adjustable thrust bearing 40
contacts the rear end of the driving shaft 21,
and co-acts with a bushing 41 on the forward
side of the gear 39, which bushing contacts a
boss 42 formed on the inner wall of the hous-
ing section 37. Bushings 43 and 44 furnish
bearings for opposite ends of the driven pro-
peller shaft 20.

The sleeve 33 through which the rear end of
the driving propeller shaft 21 extends is inte-
gral with the section 37 of the gear housing
and extends forwardly therefrom above the
center thereof, and this arrangement enables
the housing as a whole t¢ be swung or swiv-
eled around an axis coincident with the axis
of .the driving propeiler shaft which will
sevve to swing the propeller itgelf, together
with its tubular housing and rudder pin,
from side to side, in an arcuate path of move-
ment, so that by thus angling the propeller
the boat may be steered, and by moving the
propeller and associated housing from its
normal position .through an arc of 180°, as
shown in Fig. 1, the propeller, together with
the rudder fin and housing may be completely

R

lifted from the water as occasion may re-

quire. ,

The driven propeller shaft being set at an
angle to the driving propeller shaft normally
holds the propeller at a substantial distance
below the surface of the water, which not

~only enables the propeller to obtain an ade-

. 40-

45

<t
o

60

_quate grip on the water, but also provide for

an adequate steering action by slightly an-

gling the propelier from side to side; so that

this steering effect, in adequate degree, will
be secured without appreciably lifting the
propeller above the plane normally cccupied
by the-propeller in its middle position. 'The
steering effect will be due both to the angling

.of the steering fin and to the decentering of

the propeller thrust as the propeller is swung
away from its straight shead position.

The bearing sleeve 17 is provided at its rear
end with an outwardly extending flange 35
which receives through bolts 46 entered
through the inner and onter stern blocks 18
and 19, a backing 47 being interposed be-
tween the flange and the outer stern block
to prevent leakage of water. To further
guard against leakage a gland 48 is enteved
into the forward end of the bearing sleeve
17 which serves to seal the inner sleeve 33,

and at the same time, permit the swinging

movements ‘thereof required in steering.
The forward end of the driving propeller
A . g7 !
shaft 21 is entered through the gear housing

22 and is carried by ball bearings 49 and 50.

The shaft carries a pair of spaced inwardly
facing bevel gears 51 and 52 which are free-

Iy mounted upon the shaft-and-both constant-

1,693,590

iy in mesh with a bevel faced gear 53 jour-
naled upon a stub shatt 54. The hub of the
bevel faced gear 53 is provided with gear
teeth 55 in mesh with a steering gear 56 keyed
to a transmission shaft 57 carrying a pinion
58 which in turn meshes with a driving gear
59 freely mounted on the rock shaft £3.

The freely mounted driving gear 59 is re-
cessed on its interior to afford an inner circu-
far wall 60 which constitutes a gripping sur-
ace for the action of a plurality of shoes-61
(three in number as shown), each of which
shees js pivoted on a pin 62 inwardly extend-
ing from the periphery of a ring 63 which
ie freely mounted within an offset 64 on the
inner face of a hub 63 which 1s pinned to the
vock shaft 23. The inner end of each shoe
iz bifurcated and engaged by a pin 66 in-
wardly extending from the hub 5, and each
shoe &t its gripping outer end is rounded
away on one of 1ts corners as at 67, and imme-
diately adjacent the round corner the shoe is

e

"

G

provided with a heel 68, the opposed heels of

adjacent shoes being spread apart by the
thrust of an-interposed spring 69.

The arrangement is such that when the
upper ends of the swinging arms are drawn
rearwardly to impart a rotative movement to
the rock shaft 23, the pins 66, which afe in
fixed rvelation to the rock shaft, will draw
against the inner ends of the shoes and tend
to impart.a swinging movement-thereto such
that the angularly cut corner of each shoe
wiil bite against the inner wall 60 of the
driving gear 59 and clutch therewith during
the active stroke of the rock shaft while on
the return stroke. The tendency will be to
swing the biting portion of each shoe away
from contact with the wall of the surround-
ing gear,which release will be assisted by the
thrust of the interposed springs 69 with the
result that the parts will act in the manner
ot a clutching ratchet for the purpose of
transforming a rocking motion into a con-
tinuous metion in one direction. This con-
version of rocking motion of the rock shaft
into rotary motion is accomplished by a driv-
ing force which is applied to the gear 59 acd-
jacent its periphery at all times, thus worlk-
ing through a maxinium leverage in the trans-
mission of the hand power which is utilized.

The shaft 21 is additionally supported by

an intermediate strut 70 inwardly extending

from the side of the gear housing, and the
forward end of the shaft carries a fly wheel
71. Between the pivot gears 51 and 52 is a
slidably grooved clutch collar 72 -which -en-

gages with the shaft 21 and is adapted to be

thrown into clutching relation with-either of
the pivot gears, and such clutching is effected
by the action of a crank 78 mounted on the
inner end of a rock shaft 74 carrying a han-
dle 75 at its outer end which may be swung
in either direction to bring the collar into
desived clutching velationship. A spring
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“ tion to the handle bars.
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pressed pin 76, bearing against the outer
wall of the gear housmcr serves to hold the
handle in ad]usted p051t10n
is. formed in threaded sections united by a
turn buckle connection 77; and the upper end
of the hand lever 27 is provided with a cross
handle 78 to afford a
the operator.

In use, the operator Wlll occupy the seat-

28 facing forward and will grasp the cross
handle 78 with both hands and place his feet
upon the foot pedals which swing in opposi-
Thus, when the
operator draws back, as in rowing, he will
naturally thrust his feet forward, so that
the ‘normally - opposed movements ‘of the
hands and feet will both be utilized in im-
parting power to the rock shaft 23 which will
be transformed into rotating movement
through the clutch connections described, and
such rotation will be imparted to the pro-
peller.

In steering; the handle 29 can be moved .

transversely to swivel the propeller mount-

ing thereby throwing the propeller and steer-

ing fin off center to the desired degree, and

. such steering can easily be effected by the

left hand while a grasp of the right hand is

~ retained upon the propelling lever. It is de-

30
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sirable to provide a coupling 79 in the shaft
21 to facilitate the installation of the mech-
anisms, and also to afford some slight range

of adjustment in the length of the shaft..

The arrangement is oné which so locates the

5. propeller as to give it a desirable upper

thrust in all normal positions of steering ad-
justment.

The invention is one which is strong and
rugged in construction and which may be
emsﬂy fitted to boats of the character for
which said type of propelling mechanism is

_primarily designed, and at the same time, the

mechanism is one which will prove highly

_ efficient in operation and which will afford

4H
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a healthful form of exercise and bring into™

play all of the body muscles or dm:mly exer-

cised in rowing. Although, the invention has -

been descmbOd with considerable particular-
ity as to detail, it is not the intention to limit
the invention to the exact mechanism shown
which may obviously be modified in various
particulars without departing fr on the spirit
of the invention.

I claim:

1. In combination with a boat, a pr: opelhnrr
mechanism  therefor, including a driving
shaft having a fixed mounting within the
boat and extended to & point exterlorly there-
of, a driven shaft having a propeller thereon
in angular relation to the driving shaft, gear
connections between the two shafts a swivel-
ly mounted housing enclosing the driven
shaft and the said gear connection, and means

extended from the housing to a pomt within

the boat for controlling _sw1velhng move-

The link 26°

grip for both hands of-

3

ments of the former, substflntlally as: dc-‘

scribed.

;2. In pr opelhnd mechanism for boats, the :

combmauon with a propeller; a driven shaft
on which the propeller 1s mounted, a driving

shaft: having a fixed relation to the lon01tu— ’
dinal axis of the boat, the driving shaft’ bemor .

in- angular relation to the driven plopeller
shaft,. 1nte1me<h1no gears-on. the respective
sh'afts, a8 ‘housing.for ‘the two shafts, a swivel
mounting for the housing to permit the driv-
en shaft and ploreller tbeleon to be swung
laterally in steering; and means for ‘LCtU‘Ltll’lO‘
the driving shaft, substantiaily as described.

3. In pmpelhno mechanism for boats, the
CO‘llblIl“LlO"l with-a plopeller = driven shaft
on which the propeller is mounted, a driving
shaft having a fixed relation to the lonoltu—
dinal axis of the boat, the driving shaft bemg

in angular relation’ to the dlnen propeller.
‘shaft, intermeshing gears on the respective

shafts, a housing for the two shafts, a swivel
mounting for the housing to permit the driven

_shaft and propeller thereon to be swung later-

ally in steering, means for actuating the driv-

70
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ing shaft, and a steering. fin carried. by the

mountmo substantially as described. ,
4. In propelhna mechanism for boats, the

combination with a propeller, a driven shaft

‘'on which the propeller is mounted, a driving
shatt having a fixed relation to the longitu-

dinal axis of the boat, the driving shaft bemg

25

in angular relation to the driven propeller

shaft, mtelmeshmrr gears on the respective

‘shmits, a housing for the two shafts, a swivel

0

1

mounting for the housing to.permit the driv- -

en shaft mnd propeller thereon to be swung
laterally in steering, means for actuating the
driving shf\h, and a steering fin carried. by
the mounting having its heel estended below
the pr opellel substantnlly as described.

105

5. In plopelhno mechanism for boats, the

combination with a. propeller, a driven shaft
on which the propeller is mounted, a driving
shaft having a fixed relation to the 10n01tu—
dinal axis of the boat, the driving shaft be-
ing in angular velation to the driven propeller
Qhaft mtelmeshm«r gears on the respective
sha iib, a housing for the two shafts, a swivel
mounting for the housing to permit the driv-
en shaft and propeller thereon to be swung
latemlly in steering, means for actuating the
driving shaft, a steeri ing fin normally depend—

ing below the rear pmtlon of the swivelly

mounted housing, and a pair of lateral fins
secured to the housing in transverse relation
to the depending ﬁn substantmlly as de~
scllbed

In boat propelling mechamsm the com-

bmatlon with a power source which includes

a driving shaft h‘l ‘ing a fixed Lelatlon to-the .
lonouuchnwl axis of the boat, of a propeller -
havnw fixedly ‘mounted Ulaues, a mounting
for the propel‘er extending in angular rela-
tion to the axis of the d11v1no~ shaft means.

110
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for swinging the mounting-laterally in steer-
ing, and operating connections extending
from the driving shaft through the mounting
adapted to rotate the propeller in one direc-
tion, substantially as described.

7. In boat propelling mechanism, the com-
bination with a power source which includes
a driving shaft having a fixed relation to the
longitudinal axis of the boat, of a propeller
having fixedly mounted blades, a mounting
for the propelier extending in angular rela-
tion te thelongitudinal axis of the boat, means
for swinging the mounting laterally in steer-
ing, operating connections extending from
the driving shaft through the mounting
adapted to rotate the propeller, and a steer-

1,600,590

ing fin carried by the mounting, substantially
as described.

8. In boat propeliing mechanism, the com-
bination with a power souvce which includes
a driving shaft having a fixed relation to the
longitudinal axis of the boat, of a propeller

AL

‘having a shaft in angular relation to the

driving shaft, means for swinging the pro-
peller shaft laterally in steering, operating
connections extending from the driving shaft
through the propeller shaft whereby to ro-
tate the propeiler, and a steering fin carried
by the mounting, and having its beel extend-
ing below the propeller, substantiaily as de-
scribed.

OSCAR J. BORGMAN.
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