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- To all whom u‘» may COnCerm:
Be it known that we, HENRY S. DURAND of
- Rochester, in the eounty of Monroe, and ROB-
ERT M. BECK and ROBERT K. MCLELLAN, of
s New York city, in the county of New York
State of New York, citizens of the Umted
States, have mvented a certain new and use-
ful Improvement in: Mechanical Motors, of
which the following is a full, ¢lear, and e‘met
1o description, referenee bemﬂ madﬁ to the ac-.
companying. drawings, formmﬂ‘ part of thls
specification. -
This invention relates to 1mprovemems in.
motors which are actuated by foot-power and
15 which are adapted to impart to the shatt of
a serew-propeller of a small boat the proper
motion to enable the boat to be driven by

means of such a motor, in connection with the-

propeller and its shaft by a person sitting in.|

20 the boat; and the mventmn consists of a me- | beams above that of the shaft 2 being a lit-

chanlcal motor constructed and adapted . to-’
be opera.ted substantially as is shown by the.
- accompanying drawings and as 1s heremafber
- described and clmmed o |
On the accompanying sheets of dra,m mgs,
Figure 1isaside elevation of the motor; Fig. -
9. a rear elevation, being a view in the dz.re(,e
~ tion indicated by the arrow near the right of
Fig. 1; Fig. 3, a side elevation of the motm

.25

30 wn;h supplemenml 'y means adapting it to be |

 operated by two persons sitting before it as.
~well as by the person naturally sﬂstmﬂ' behind .
it; Fig. 4, a detail of particular parts which
appe&r in Fig. 3; and Fig. 5, a view of the

35 motor as it appears when in use in a boat, a |

portion of the boat being broken away to ex-
~pose the motor and the feet and leﬂ*s of the
persons operating it.
. Similar reference- numerals deswnate hke
40 partsin different views. | |
The object of this invention is Lo pr oduee
o motor which may be operated by a person
sitting on a seat like an ordinary chair, the
motm being stationed in front of him and be-
45 ing driven by the legs acting as toggles, their
force being exerted aﬂ'amst the back of the
seat and a,fra.mst peda,lfs ‘which move alter-
nately forwald and backward from and to-
wm'd the seat-baek m courses Whmh are fol-

jwhlch is a recess 12"
‘ward part of the frame is a shaft 2, which

--_pm,]eets from the sides of the frame &nd on
| which are erank-arms 20, extending 1n oppo-

The length of the 1mks 4 is sach that when
‘the crank-ar ms are parallel to the base that

forward crank-arm is nearly vertical.

‘which is attached at its ends to the beam 3
by means of the bearing- pins of the beam,

| tending through the outer portions of the pro-

| them from springing or from exerting an im-
proper strain on the bearings.

X lewed na,tmally by the feet as the leﬂ's are 50

straichtened and bent.

The frame of the motor is composed of a
base 1 and uprights 10, the base being pro-
| vided with ears 1', thwuﬂ-‘h which bOltS or
serews may be passed The tops of the up-

rights are connected towethel by a cwss-bar
11 and on each uprwht is a projection 12,1in
In the lower and fm- -

55

60 |

site directions from the sha,ft Each crank-

arm is connected to a beam 3 by a link 4.

The beams 3 are pivoted on the projections
12 of the frame, the length of each beam be-

ing preferably a little more than two and one-

ha,lf times the length of one of the crank-
arms and the elevatlon of the axis of the

tle less than the length of one of the beams. 70

one of the beams 3 which is connected to the
The
relations to each other of the crank-arms
beams 3, and links 4 being as described, the
Jower ends of the beams and rear ends of the

75

' links travel forward and backward daring

each revolution imparted to the shaft 2 a,lonn‘

arcs whose rear extremities are nearer to a 8o

horizontal plane containing their forward ex-
tremities than to a verbical plane also con-
taining their forward extremities. |

Between each of the beams 3 and the ad-
jacent upright 10 of the frame is a bar 3',

these pins and those of the other beam ox-

jections 12 a,nd through the rear ends of the gb .

links 4. The upper ends of the bars 3’ are
.' contamed in the recesses 12' in the projec-

tions 12. The function of thesé barsistore- |
inforce the beams 3, so as to help prevent

95
These bear-

.ings, as well as those of the crank-arms and.
11nl;s 4 :;md of the shaft 2 are ball- bemmﬂ's
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. .- Kach of the beams 3 is 15‘1'.0»*1(16(1-::1_13. its lower |
- end with projections 30 and 31, and foot rests.

or pedals 30’ aud 31’ are attexehed to these
projecrions.

1ts rear end Wlth a h,:mdle 18 somehme& at-
tached, as shown, to each of the pinson which |

~ the foot-rests 30" are mounted, and such cords

. - orstraps might be &ttdched to pins project-

ing from the pedals 31'. The pedals 31" are

-;mtended to be used only when two persons
operate the motor, although one person might.
-~ operate .1t by means of Lhese ped&ls msteadt

- of the others mentioned.

< hind this S-haf t1s ‘another shaft s.
ter shaft is parallel to the shaft 2 and hasits

which is tight on the &haft Below and be-

“bearings-in blocks 13, which are bolted to the

~uprights 10."

......

a propellel-shdft having one of its bearings

in the block or bracket 53 fixed on the base
1—carries a small bevel-plmon 54, with which |
the bevel-gear 51 engages.

~ the bearlntr-blocks 13 are slots, and on these

4.0

59

1ng throughslotsin the arms.
| -tloned chClllt&te the &cUusbmenb of the gears
.50 and 51 to bring theminto proper 1elat1ons-

- with the gears 21 and 54. | -
- B@lanee wheels 55-and 56- are seemed on-
5 the shafts 52 and 5, respectively, and on a |
- shaft journaled in the uprights above and be-

blocks are arms 14, which extend to the block |

95 and are attaehed thereto by screws pass-

hind the shaft 2 another balance-wheel 57 is
keyed, together with a pinion 58, which is en-
gaged by the gear 21. The mechanism be-
tween the u puﬂ"hts 18 inclosed in a case, por-
tions of which are shown in Figs. 1 (md 2.

The direction of the for ward motion of the
eranks 1s indicated by the arrow near the
left of IFig. 1. When the motor is operated
by one person only, he naturally sits behind

1t, pushing against the pedals 30/, his position

there beinﬂ‘ more favorable Lhan another
which he llllﬂ"ht occupy in front of the motor,
with his feet on the pedals 31'. The effective
resultants of the power applied by the legs
to the pedals 80’ are transmitted by the links
4 to the crank-arms 20, causing the shaft 2

and gear 21 torotate and toimpart motion to

. the shaft 52 through the gears 50, 51, and 54.

55

60

If 1t is deslmble to provide for the opera-
tion of the motor by several persons all facing
in the same direction, so that, for example
a boat may be pr0pelled by a crew operating

the motor, that is done by the addition to the
‘machine desenbed of the means illustrated
in connection with it in Fig. 3.

In front of
the motor and at suitable distances from it

~and from each other are stationed standards

10’y whose height is the same as that of the
frame of the motor. IBeams 3", similar to the

beams 3, are pivoted to each of these stand-
ards, there being such a beam on each side

“isreinforeced by a bar s
the beams and bars bemﬂ' connected. mﬂether___

of the beams o

“The lat-

'4:".'_ .
It carries a pinion 50 and a
‘bevel-gearbl, havingacommon hub,by which
theyare keyed to the shaft. - -The gear 21 en-

gages the pinion 50. A shaft 02——f01 example, |

The bolt holes in |31 of the beams 3

~T'heslots men- | projections _al

of every standaxrd, and each of the beams 3"

ottt}

, Similarto the bars d’,

0

at their ends by the bearmg -pins, as are the

be&ms and ba,rs 3 and 3’ -

momr each of the bea,msd mldltmemforemb-

bar 3”" being so arranged that the outerface of -

The beams '8” area .

the barand that of the projection 3lon thecor- -

nH

nipples 41.-

par allel to one another

but the bars 4" might be pwoted to the lower

ends of the beams 3 proper instead of to the
The bearings at the ends of = -
‘the beams 5" and those ab the ends of the
r ods 4" are ball- bemmtrs

the standards 10" a seat is fixed in the proper

position to enable a person occupying it to

exert power most effectively upon the pair of
pedals next in front of him.

To provide for the operation of the motor

The I'ed,r &eetwn_s of
the rods 4’ are prrovided- with eyes by which
they are pivoted on studs’on the projections -
, the studs being affixed to
the projections 31 in place of the pedals 31'; -~ =
95

responding beam of the motorarein the same
 vertical plane. Betweenthelowerendof each .
and that of -its reinforcing- =

1 'bar 3" is a block 40, mounted loosely on the

| 8o
“The shaft-2 carries a larﬂ*e ﬂ'em -wheel 21 -

‘bearing-pin, these blocks being pr owdedwlth L
The beams on-the forward stand- -
ard are connecled with those of the standard =
behind it and with those of the motor by rods
Theserodsare composed of sections which
‘are screwed into the nipples 41 of the blocks
40 and which are of proper lengths to keep .-
the. beamb {'Jf eaeh series, or theqe Wthh are =

9o

A’G the IOW"eI en(;,i SR
ICO -
18 secured to the beam, as reprebented in. Fw AR
4, and behind the motor and behind each of

105

by four or more persons, the supplementary
means above described is extended by the ad- .

dition of other similar means.
The rods 4’ are made in sections to 1endel
1t easy to lengthen or shorten them, as may

be desired; butasingle continuous bar might

be substituted for each of these rods.
The motor is represented in Fig. 5 in its
proper position in a boat. It is fastened to
the bottom of the boat or a.foundation close
to the bottom or keel by screws or bolts pass-
ing through the ears 1’ of the base. The seat
6 behind the motor is preferably so arranged
that the seat proper is a little above the axis
of each of the pedals 30’ when the pedal isin
its highest and most backward position and

that the leg of the person operating the mo-

tor, he q11;tmﬂ' on the seat with hls back

gainst the seat—baek, shall be straight, . or
nearly so, when the pedal is in its most for-
ward position.

boat, about as near to the bottom as a person.
eommonly sits in a small row-boat, so that
his weight tends to keep the boat stead y, and,

besule'%,_ his seat and its arrangement with
respect to the motor are such 'that he can
exert the full strength of his legs, acting as

110
115
120

125

He sits then well down in the

130




- %ég",ééls .

| toggles against t.he bfx.ck of the seat :;md the

pedals of the motor.

~ the pedals 30’ being forward and dow nward

~at the beginning of “each stroke, it is particu-
larly favorable to the leg, since the force then

S &

oexerted on the pedal acts on a line drawn

~ from the knee to the pedal, or in a direction.
which isnearly the same as that of the pedal’s
motion. When the motor is provided with
the cords or straps 32, effective power may |
also be exerted by pnllmﬂ' on these with the

- arms daring the backwa,rd mov ements of the
- pedals.

Another person. may act on the peda,ls 31"
from a seat 6,

placed in front of the motor,

as represented in Fig. 5. This seat is so-ar-

- ranged that the seat pr oper isaboutievel with

" 20

the axis of either pedal, and the leg of the !
. personis straight, or nearly so,when the pedal |

is in its highest position.

‘The relatmn of each of the seats 6" to the
pair of pedals next in front of it is the same
as that of the seat 6 to the pedals 30'.

motor.

~ Eachof the Seats should be &d,] ust&ble for-
_. _30
~der it easy to change its position, if neces-

ward and backward and vertically to ren-

sary, to that which would best suit the pel-

- son who is to occupy the seat.

35

- Having thus described our mventwn wha,t *
we el.:mm as new, a,nd demre to seeure by Let---

- ters Patent, j§—

1. A mecha.mca,l motor com p1 1smﬂ' the com-

. bination of: ashaft 2; aha,ftndrwmg mechan-

10

.. ism composed of a palr of cranks, a palr of |
_. beams, and a pair of links; and a pairof ped-.

"~ als on the shaft- drwmﬂ' ‘mechanism; the |
. cranks being fixed-on’ the shaft, the. beams’f
. being. equal in length and being mounted on
. an axis parallel to and above and behind the
- 45 shaft and. at-anelevation above the axis of |
.. the shaft greater than the dlstanee of their {1
- axis behmd that of the shaft, the links being |
ek -'-eqnal in length and each bemﬂ*pwoted atits | p

- front end to one of the cranks and a{ its rear:.
end to one of the beams, each of -the pedals !
- being connected withone-of the beamsatthe | i L
-‘motlon forward and downward toward and. = -
‘backward and upward fmm the sh‘zft sub-_._.;_:
-_'-sta,ntmlly as described. | - |
6. A mechanical motor combmed Wlth sup-[.;-~_
'“‘plement&l operating- ‘mechanism, the combi: .. .. =
a motor’ ha.v ng shaft-j{: L
‘driving mechanism compased of a pair of
| beams “3and means of imparting motion from

the beams to the shaft, the bea,ms being piv-

--'_l_jlower end of the beam, and the telations be--
. tween the mzmks, bea,ms and links réndering.
~ the. motion of the pedals a reciprocating mﬂ-l_._'-
tion forward and downward toward and back- |
" ward and upward from the shaft substan-}"
S _'_.'tlally as described. . = T
o - 2. Amechanical mehorcomprlsmﬂ' the eom—}.
o bmatmn of:: a-shaft? shaft-driving mechan--
‘ism composed of a pair of beams and means.
- of imparting motion from the beams to the
- shaft; and a pair of pedals; the beams bemg-
- __equal in length and being mounted on an'axis.
parallel to and above the shaft and at an el-
evation above the axis of the shaft greater.

The motion of each of !

The
force exerted on the pedals 30" is transmitted .
by the rods 4’ to the beams 3, and thus acts

npon the cranks in conj iunction with that ap- -
‘plied tothem by the person sﬂatmn' behmd the

.| nation comprising:

“of beams 3"

.ﬂ_"

1 cal plane conta,mmﬂ' the axis of the shaft,
- each of the

pedals bemﬂ* connected with one
of the beams at the 10we1 end of the beam,

and the relations between the beams and
other parts of the shaft-driving mechanism

: = -

,70' |

rendering the motion of the peda,ls a recipro-

cating motion forward and downward toward
{and backwarcl and upward from the sha,ft

substantially as described. |
8. Amechanical motor camprlsmn' the com-

ism extending behind the shaft; and a pair

{ of pedals; the pedals being eonneeted behind
the shaft with the sha,ft-dﬂvmﬂ' mechanism

and "having a reciprocating motion forward

bination of: a shaft2; shaft-driving mech&u— |

30

and downwmd toward and backwa,rd and up-

ward from the shaft, their forward and back-
ward motion being greater than their down-

| ward and npwald motmn substantlally as
i descrlbed

. A meehamcal motor campmqm g the com-

bmatmn of a shaft 2; shaft-driving mechan-

ism comprising a pair of cranks fixed on the
shaft and extendmg in opposite directions
therefrom; a pairof pedals, each pedal being

90

connected w1th one of the cranks and h&ﬂﬂﬂ‘ |

a reciprocating motion forward and down--
i ward toward and backward and upwardfrom

the shaft, its forward and backward motion

being “‘I‘G&tei than its downward and upward -
'ﬁ-motwn, and cordsorstraps 32 connected with -

the eranks and provided with ha,ndles, sub-. o
| stantially as described. | -

5. A mechanical motor com p1 1smg the comn-

95

100

:‘blnatlon of : ashaft2; shaft-driving mechan-._-___._
ism composed of a pair of cranks 20, a pair

of beams 3, and a pair of links 4; and a pair

| of pedals; the motor having its fmme cOMm-
-posed of a base and the uprights 10, the shaft
being 30urnaled inthe lower and forward part
of the frame, the cranks being fixed on the
‘shaft and extendmﬂ' in’ epposwe direc¢tions - - 1
;i;_frem the same, the beams 3 being pivoted to =~ -
1the frameat the tops of the uPrights 10above

lower-ends of the beams, and the relations
{_between the cranks, beams and links render-

FTO L
| ;..and behind the shaft, each of the links 4 be- -~ <~
ing pwated a,t its fmnt end toone of thecr anks R
and at its rear end to one of the beams, the

edals being connected with the beamsat the -~ .

ing the 'motion of the pedals a 1601placa,tmfr”f ,

125" S

oted attheirupper ends to the frame and their. o »
lower ends having a reciprocating motion for- - =

and upward from the shaft; a pair or pairs

ward and. downward toward and backward -~ =
130 -
pivoted to a standa.rd or stand- -

- than the dlstance of theu axis from a Verm- l a,rds in front of the motm rods or ba,rs con- |

10§



. mnecting the pairs of beams 3and 3” together;
oo and peda,ls at the'lower ends 01: the beams 3”
e %substantlally as described.: L
7. A mechanical mofor COIlpI ising the com-
bination of:
of a frame; a gear 21 on the shaft; a shaft5,:| =
. pinion 50 and bevel gear 5l below and behmd'é DS } s
- the shaft 2; a shaft 52, and bevel-pinion 54 | = =
engaged by the. beve]. gear 51; a balance-:|
%Wheel or balance-wheels in operatn e connee-: |
- tion with the shaft 2; shaft- drwmg mechan- |
SRS ;18111 connected w1th the shaft

‘a shaft 2 journaled in ‘rh.e sides

and pedals y

Ward fr {mi the Sha,ft their forwaldand bac,k-z S 3

| wald a.nd upward motlon substantmlly a,séﬁ
; fmd for the purpose desembed | o -

W’ttnesses as to swnature of H S Dumnd SRS

- JOHN H. DURAND R
" ROBERT K. MGLELLAN

'W].tnesses as to swnatures of R M Beck R
a,nd R K. Mcleéllan:

- CHAS.

COLEMAN MILLDR'
o -'WM J. HANDOVER.
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