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UNITED STATES PATENT OFFICE.

JOHN FRAME, OF SEARSPORT, MAINE.

WAVE-MOTOR.

1,066,396.

Application filed August 30, 1912.

To all whom it may concern:

Be it known that I, Joux Frawmz, a citi-
zen of the United States, residing at Sears-
port, in the county of Waldo, State of Maine,
have invented certain new and useful Im-
provements in Wave-Motors; and I do here-
by declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains to make and use the
same.

This invention relates to new and useful
improvements in wave motors.

The principal object of the invention is
to equip a boat with a motor of such con-
struction as to drive the propeller shaft
upon the rise and fall of the boat.

Another object of the invention is to pro-
vide a boat through which a vertically dis-
posed rack bar projects and is held com-
paratively stationary by a novel means, and
Eiriving means for the propeller shaft sup-
ported by the boat and engaged with the
rack bar and adapted to be actuated by said
bar upon the rise and fall of the boat.

A further object of the invention is to
provide a motor of the character described
mn which the rack bar is normally held in a
vertical plane by a novel means irrespective
of the pitching of the boat.

A still further object of the invention is
to provide a motor of the character de-
seribed, which is extremely simple in con-
struction, is cheap to manufacture, and is
positive in operation.

With these and other objects in view, the
invention consists in the construction and
novel combination of parts hereinafter fully
described, illustrated in the accompanying
drawings and pointed out in the claims here-
to appended; it being understood that va-
rious changes in the form, proportion, size
and minor details of construction within the
scope of the elaims may be resorted to with-
out departing from the spirit or sacrificing
any of the advantages of the invention.

In the drawing: Figure 1 is a side ele-
vation of a boat equipped with a motor con-
structed in accordance with my invention,
Fig. 2 is a longitudinal sectional view there-
through, the boat being shown disposed at
an opposite inclination, Fig. 3 is a top plan
view thereof, Fig. 4 is a vertical transverse
sectional view taken on the line 44 of Fig.
3, Fig. 5 is a detail enlarged side elevation
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of the driving mechanism, parts thereof be-
ing shown in section, Fig. 6 is an end ele-
vation thereof, Fig. 7 is a perspective view
of the casing, Fig. 8 is a detail horizontal
sectional view taken on the line 8—8 of Fig.
5, F'ig. 9 is a vertical sectional view taken
on the line 9—9 of Fig. 5, Fig. 10 is a
detail top plan view of the casing and rack

bar, Fig. 11 is a detail side elevation of one

of the balance weights, TFig. 12 is a hori-
zontal sectional view taken on the line
1212 of Fig. 11, Fig. 13 is a detail sec-
tional view taken on the line 13—13 of Fig.
11, Tig. 14 is a detail sectional view taken
on the line 14—14 of Fig. 8, parts thereof
being shown in elevation, Fig. 15 is a detail
sectional view taken on the line 15—15 of
Fig. 14, Fig. 16 is a detail sectional view
taken on the line 16—16 of Fig. 14, Fig. 17
s a tep plan view of the structure shown
in Fig. 4, Fig. 18 is a detail bottom plan
view of the auxiliary weight, Fig. 19 is a
perspective view of the auxiliary weight ac-
tuating hand lever, Fig. 20 is a detail sec-
tional view taken on the line 20—20 of Fig.
4, Fig. 21 is a detail sectional view taken
cn the line 21—21 of Fig. 4, and Fig. 22
is a detail horizontal sectional view taken
on the line 22—22 of Tig. 2.

Like reference numerals designate corre-
sponding - parts in all the figures of the
drawings.

Referring to the drawings, A designates
a float, such as, for instance, a boat, and this
boat is provided with a central well 6. Se-
cured to the upper edges of the side walls
7 of the well are brackets 8—8.

An open ended rectangular casing B is
vertically disposed between the brackets
8—8, and this casing includes side walls
9—9 and end walls 1010, the side walls 9
being pressed outwardly to form longitudi-
nal ribs 11—11 and consequent grooves
12—12. Extending laterally from the lower
ends of the ribs 11 are trunnions 13—13
which are respectively journaled in suitable
bearings 14--14 formed in the bracket 8.
As a result of this construction, the casing
B is pivotally mounted for longitudinal
swinging movements with respect to the
boat A.

A hollow rectangular rack bar 15 is
mounted for vertical movements within the
well 6 and casing B, the length of said bar
being such as to extend above and below the
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boat A. Carried by the lower end of this
bar is a horizontal plane 16 which is dis-
posed longitudinally of the boat and 1s
adapted to serve as a means to close the
lower end of said rack bar. The rack bar
15 is' connected’ to sald plane at a point
slightly in advance of the center thereof so
as to act as a rudder and give horizontal
direction tc the travel of the plane when the
boat is moving forward. Extending up-
wardly frem the rear end of the plane iga
longitudinally disposed vertical rib 17
which serves as a guide to-assist the plane
in'running parallel with the boat. The for-
ward end of the plane 16 is pointed, as at
18, to assist said plane in cutting through
the water ,

In order to limit the longitudinal move-

“ment of the rack bar 15 with respect to the

boat' A, a pair of fingers 1919 are secured
to the upper ends of the ribs 11 and end
walls 10 of thecasing B, said fingers extend-
ing upwardly from said casing and termi-

- nating at their upper ends in inwardly ex-

25

tertding’ stops 20—20. Disposed around the
rack bar 15 are upper and lower washers 21
and 22 respectively, the former bearing

~ against the stop 20 and the latter against

30

35

40

45

50

55

the upper end of the casing B. These wash-
ers are yieldably held in their respective po-
sitions by means of a coil spring 23. Ex-
tending: laterally from the rack bar 16 are
spaced sets of upper and lower pins 24 and
25, the former set being normally disposed

above the stops 20 and the lower set being’

normally disposed below the  casing B.
When' the boat A rises up alorig the rack
bar 15, the pins 24 will be caused to engage
the upper washer 21 and thereby compress
the spring 23, said washer and spring serv-
ing to yieldably limit the relative movement
between said rack bar and boat. When the
boat A falls, the lower washer 22 will en-
gage the lower ping 25, it being understood
that the pins 25 will slide within the grooves
12 of the casing B. As a result, the spring
23 +ill*be compressed and this spring and
wiagher will serve to yieldably limit the rela-
tive movement between said rack bar and
boat. 7 .
Jotirnaled in the side walls 9 of the cas-
ing B and on opposite sides of the rack bar
15 are transverse shafts 26—26 and fixed
upon these shafts within the casing B are
pinions 27—27 which respectively engage
the teeth 15 of the rack bar 15. These
shafts 26 extend outwardly from one side
wall 9 of the casing B and fixed on sald ex-

“tended ends are gear wheels 2828 which
60.

mesh with each other. Loosely mounted
upon the trunnion 13 below said gear wheel
28 is g’ pinion 29 which is connected to one

_of said gear wheels 28 through the medium

65

of a pinton 30 which is suitably journaled

upon the casing.
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Journaled in suitable openings formed in
the brackets 8 is a transverse shaft 31, and
fixedly mounted upon this shaft is a gear
wlhigel 832, which meshes with the pinion 34.
As a result the shaft 31 will be alternately
rotated during the up and down movements
of the boat A with respect to the rack bar
15. Loosely mounted upon the shaft 31 is a
spaced pair of beveled gears 33 and 34~
The ocuter face of the gear 33 is formed with
a counterbore 35, and disposed within the
counterbore and fixed to the shaft 81 is a
ratchet wheel 36. Disposed within the
cotnterbore 35 and pivotally connected to
the gear 83 is a plurality of spring actuated
pawls 37 which yieldably erigage the teeth
of the ratchet wheel 36. The cuter face of
-the bevel gear 34* is formed with a counter-
bore 38, and disposed within the counter-
bore and fixed to the shaft 31 is a ratchet
wheel 39, the teeth of this wheel being op-
positely disposed with respect fo the teeth
of the ratchet wheel 46. Disposed within
the counterbore 38 and pivotally connected
to the gear 34* is a plurality of spring actu-
ated pawls 40 which yieldably engage the
teeth of the ratchet wheels 39.

Suitable bearings 41—41 are located in
the stern of the beat A, and journaled in
these bearings is a propeller shaft 42 which
includes a reversing clutch 43 of any suit-
able coustruction. The forward end of the
propeller shaft 42 carries a bevel gear 44
which meshes with a bevel gear 45 carried
by an inclined shaft 46, said shaft being
suitably supported in a bracket 47. Fixed
on the upper end of the shaft 46 is a bevel
gear 48 which is in mesh at all times with
the bevel gears 33 and 342

From the foregoing, it will be observed
that when the boat A is elevated along the
rack bar 15, the gear wheels 28, pinions 30,
29, 35, 34 and gear wheel 32 will be driven
in the direction indicated by the arrows in
Tig: 5 of the drawings. As a result, the
shaft 31 will through the medium of the
ratchet wheel 39 and pawls 40 rotate the
bevel gear 34* in a direction as indicated by
the arrows in Fig. 16. At the same time,
the pawls 87 of the bevel gear 33 will slide
over the teetll of the ratchet wheel 36. Thus
through the bevel gears 34* and 48 the pro-
peller shaft 42 will be rotated in one direc-
tion. When, however, the boat A is lowered
with respect to the rack bar 15, the gear
wheels 28, pinions 30, 29, 35, 34 and gear
wheel 82 will be driven in a direction oppo-
site the direction indicated by the arrows
in Fig: 5 of the drawings. As a result, the
shaft 31 will through the medium of the
ratchet wheel 86 and pawls 37 rotate the
bevel gear 33 in the direction as indicated
by the arrow in Fig. 15 of the drawings.
At the same time the pawls 40 of the bevel
gear 34* will slide over the teeth of the
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ratchet wheel 39. Thus throngh the hevel
gears 33 and 48 the propeller shaft 42 will
be continuously driven in the same direc-
tion upon the rize of the hoa{ A.

In order to hold the horvizontal plane 16
in ity proper or horizontal position regard-
less of the piteh of the boat A, the Crun-
niong 13 of the casing B project beyond
the Drackets 8, and fixedly mounted upon
suld projecting ends arve segmental shaped
balance weights 49-—49, the lower or base
pertion of each weight 1)ein§: formed with a
Interal peripheral enlargement 50. 'This en-
largement being :11'1';111&10(] concentrie with
the trunmion 13. censtitutes an additional
weight for the 011111(11‘\\'91')‘11% 49, Secured
to the outer face of each cnm'tenw”fht 49
above the enlargemient 50 thercof 1s a pair
of gpaced brackets 51—-51, and these brack-
els support a normally horvizontal rack bar
52. Movably mcunted upon this bar is a
connterweight 53, Iixtending upwardly
from the counterweight 53 is a bracket 54,
and fulcrumed upon this bracket is a spring
actuated pawl 55 which vieldably engages
the teeth of the rack bar 52 to leck the
counterweight 43 in any adjusted position
aleng said bar. Now 1t 13 to le observed
that when the hoat is started 1 forward or
backward as the case may be, there 13 a
tendency for (he hovizontal plane 16 to lag
Lehind,  As a result the plane will be dis-
posed at an angle aud consequently will act
as a resistanee to the passage of the beat.
Therefore 1 ovder to retain the plane 16
in its horizontal pesition during the initial
jovement of (he boat in cither direction,
the following mechanism is employed: Lo-
cated in the bow of the boat A is a hori-
zontal support 56 which is centrally formed
with an opening 57, and disposed below the
suppert s o fransverse shaft 58, the ends
thereof being journaled in suitable bearings
5939 carried by the sides of the boat.
Centrally fixed on the shaft 58 is an auxil-
iary seemental shaped weight 60, its lower

or avcuate edee being formwed with oppo-
site enfargenients 61—61.  The lower faces

of the enlargenients 61 are formed with par-

allel grooves 62 and 63 respectively. A
cable 64 has one end connected {o an eye 65

carrted by the adjacent side of a respective
balanee weight 49, The front cnd of the ca-
ble 64 extends into the groove 62 of the
auxiliary weight 60 and has its end cen-
trally secured “therein by means of a serew-
eve 66 or other suitable fastening means.
Anidler pualley 67 ig suitably supported
in the boat A In advance of the auxiliary
weight 60, and an idler pulley 68 15 also
supperted by the boat X in rear of the bal-
ance weight 49, A cable 69 has one end
secured to an eve Y0 carried by the oppo-
site side of the balauce weight 49 from the
eye 65, This cable thence extends rear-

8

wardly and is trained arcund the idler pul-
ley 68, the cable thence extending forwardly
between the balance weight 19 and center
=111 6.

The cable thence (n\temlﬁ torwardly
arotnd the idler pulley 67,

and ‘1:1>‘ its end
arranged within the grocve 63 of the auxil-
iy weight 60 and centrally seeured in said
groove by an eye 71
Loosely mounted upon the shaft 58 on
cither side of the auxiliavy weight 60 are
brake drums 72 and 73 respectively. "he
drum 72 is formed with a counterbere 74,
and ii\p()\‘od within this connterbore aud
rh\nd the shaft 58 15 a ratehiet wheel 75, A
1)]{112111['\ of spring actuated pawls 76 are
dispesed within the counterbore and are piv-
otally connected to the drum, and have
vicldable engagement with the vatchet wheel
5. The drum 73 is likewise formed with
counterbore 77, and disposed within this
counterbore 1s a ratchet wheel 78, the teeth
of this wheel however being oppositely dis-
posedd with respect to the teeth of the ratehet

wheel 75, Spring actuated pawls 79 are
dispesed withm the counterbore 77 and are

pivot(lllv connected to caid drum and have
yie Idable engagement with the ratchet wheel
78. Dq)endmn from the support 56 on
either side of the OponlmT 37 thereof are
brackets 80-—80, wnu brackets supporting
transverse pin 81, and upon this pin is {ul-
erumed a hand 10\ er 82, the upper end there-
of projecting above the support 56, Iixtend-
ing frem the lower end of the lever are op-
pesitely  disposed lnfc ':’11 and lransversely
arranged arms 83—S837, the ends of said
arms being Ol)p()ﬂl(‘l" bent longitudinally to
form rocker arms St'and 83 respectively. A
Drake Dband b‘) is trained under the brake
drom 72 and has its ends respectively con-
nected to the endsg of the rocker arm 84.
A similar brake band 87 13 trained under the
brake drum 73 and has its ends respectively
connected to the ends of the rocker arm 85.
From the foregoing, 1t will be observed
that when the boat is started fory ardly and
it iy desived to prevent the lagging of the
hiovizontal plane 16, the hand lever 82 is
tilted forwardly and as a result the rvocker
arim 85 will eause the brake band 87 to frie-

e

tionallv grip the brake drum 73, and thereby
lock said drum against rotation. As a re-

sult. the tendency of the balance weights
49 to swing rearwardly Wﬂl through ‘the
able G4 tend fo also swing the ML\llhuy
weight 60 ina v ‘:u'\\';u'd direction, the move-
ment of the latter, however, heing prevented
by reason of the ratchet wheel 78 engaging
the pawl 79, Consequently the plane 16 15
free to swing in one direction and locked
against wovement in the other and thus will
he hield in ity pmpcr rel ‘1ti(m with respect to
the beat. When the boat is reversed. the
plane 16 iy held in 115 normal position
against possible lagging by manipulating
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the hand lever 82 in the reverse dirution, [ bar and shaft for continuously rotating the

9

this movement locking the drum against
volation as will be readily nndm'sto()(l.

By forming the rack bar 15 hollow, and
closing the Tower end thereof with the hori-
zontal plane 16, a sufficient huoyaney will
be eiven to said vack bar to prevent the lat-
ter from sinking should the upper pins 24
hecome broken.

What is elaimed 1s:

The combination of a boat and its cen-
ter welly a driven shaft snppm'tml l)y the
well, avertieally disposed rack bar
within the w ell and having a re l‘]tl\e loose
connection therewith, a horizontal plane car-
ried by the lower end of the rack bar and
disposed below the boat for retaining
rack bar against vertical movement,
plane being centrally connected to the
bar, a longzliudmmlv disposed vertical rib
extending upwardly from the rear end of
the )Lme, and means supported by the hoat
and engageable with said racl bar for ro-
tating the shaft continuously in one divec-
tion upon the rise and fall of the hout.

9. In a wave motor, the combination with
a {loat including an opening, of a casing
disposed above the opening and suppor ted
cn the float for longitudinal swinging move-
ments, o rack bar extending upwardly
through tho epening of the iloat and casing
and having a relative longitudinal s 1(1,!11;:
movement therewith, a driven shaft carried
by the {loat, a connecetion between the rack

sald

rranged

i
i

said |

Tatter in the same direclion upon movement
of the float in either direction along the bar,
means for retaining the bar against vertical
movement, and balance weights carried by
the casing for retaining the bay against lon-
ol(u(lnml swinging movements.

In a wave motor, the combination with
a ﬂodt including an ()ponlnﬂr of a casing dis-
posed above the opening and suppnrtod on

the float for longitudinal swinging move-
nients. a rack Dbar exton(lmg 111)\';11'(11)/

through (he epening of the float and casing
and having « relative longitudinal slldmﬂ
.nr)\oment ‘therewith ) dviven shaft (‘dl‘l‘l(‘(l
by the (loat, a connection Letween the rack
bar and shatt for continuously rotating the

“latter in the same direction upon mov etnent

rack

of the float in either direction along the bar,
means for 'v‘( vning the bar against vertical

uwevement, balanee weights carrvied by the

15111},1 for retaining the bar against longi-
tudinal swinging movements, and means
connected to one of said weights for locking
the same against swinging movement in one
direction with respect to the float during the
mitial starting movement of said float in
cither divection.

I testimony whereof, T aflix my signa-
ture, in presence of two witnesses.

JOLIN FRAME.

Witnesses:
AL II. Nicmows,
Jas. A. CoLsox.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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