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PATENT

TEZEKIAI K. SAMS, OF JOHNSON CITY, TENNESSEE.

ROAD-ENGINE.

SPROTTICATION forming part of Letters Patent No. 397,144, dated February 5, 1889.

Avplication filed April 9, 1888, Serial No. 270,056, (No model.)

To all whom it may concerm: ,

Be it known that I, HEZEKIAH L. DAMS, a
citizen of the United States,residing at John-
son City, in the county of Washington and
State of Tennessee, have invented certain new
and useful ITmprovements in Road Engines or

“Vehicles; and I do hereby declare the follow-
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ing to be afull, clear,and exact description of

the invention,such as will enableothers skilled
in the art to which it appertains to make and
use the same. |
My invention relates, generally, to road en-
oines or vehicles propelled by any suitable
power-generator, but more especially to those
which are propelled by foot-power; and 1t
consists in such an engine or vehicle provided
with a number of levers connected to and op-

erated by each other through suitable gear-

ing which communicates rotary movement to
a central shaft from which the axles are
driven; with gear-wheels upon the axles which
will admit of said gear-wheels being driven
while 1he vehicle is being turned; with steer-
ing mechanism for turning both axles 1n turn-
ing the engine or vehicle; with lugs upon the
hubs of the wheels and cups upon the axles
which will admit of one wheel remaining sta-
tionary temporarily while turning said en-
oine or vehicle, while the other wheel will be
revolved by the axle; with improved means
for changing the speed of theengine or vehl-
cle; with improved means for reversing the
revolutions of the wheels, and with an 1m-
proved conneciion between the axles and the
engine or vehicle frame which will dispense
with the orvdinary king-bolt; anid it further-
more consists in the improved construction
and arrangement or combination of parts of
such an engine ov vehicle which will herein-
after be fully disclosed in the deseription,
drawings, and claims.

The ohjects of my invention are, first, to
provide an engine or vehicle which can be
propelled by any suitable power-generator,
preferably, however, by foot-power, and In

which a small amountof power may be so in-

creased by levers and gearing as to OVErcome
oreat resistance and propel or draw an 1m-
mense burden: second, to provide an engine
or vehicle which may have its wheels revolved
by the propelling mech anism equally as well

" when turning on curves as when propelled In

a straight line; third, to provide means for
permitting the wheels at one side of the en-
oine or vehicle to revolve slower than the
wheels on the other side; fourth, to provide
means for changing the speed of the power-
o

ifth, to provide means for reversing the en-
oine or vehiele without reversing the motion
of the power-generator; and, sixth, to provide

enerator, of whatever character 1t may be;

6o

a fifth-wheel connection between the axles of
the vehicle and the frame which will admit of -

the gear-wheels for communicating motion to
the axles being placed upon the center of the
axles. | . | |

In the accompanying drawings, forming a
part of this specification, and 1n which the
same reference-numerals indicate the same or
corresponding parts, Figure 1 represents a top

plan view of my improved road engine or ve-

hicle, the body thereof being removed; Fig.
2, a longitudinal section of the same; Kig. 5,
a side elevation therveof; Kig. 4, a transverse
section on line x & of Fig. 1; IFig. 5, a trans-
verse section along one of the axles and
through one pair of the road-wheelsand their
hubs and cups; Fig. 6, a top plan view of one

of the axles, its fifth-wheel and gear-wheel,

and other parts; Fig. 7, a perspective detall

| view of one end of the axle, its cup, and the

hub of the wheel, showing the hub removed
from the spindle and in position to be again
placed upon the same; and Ifig. 8 a detail
side elevation of part of the steering mech-
ANISI. " '

In the drawings, the numeral 1 indicates

the various parts of the engine or vehicle
frame, which may be of any suitable construc-

| tion, according to the characterof the vehicle,

and npon the same are mounted bearings for
the transverse shafis of the propelling mech-
AN1SI. |
A transverse shaft, 2, is journaled in beax-
ings 3 in the forward end of the frame, and
has two ratehet-wheels, 4, and two cog-wheels,
5, secured upon it. Two foot-levers, 6, are fal-
crumed upon said shaft and provided with
bifurcated forward portions, 7, as shown in
Figs. 1 and 2, which straddle said ratchet-
wheels and are provided with upwardly-pro-
jecting semicircular frames 8. Pawls 9 are
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pivoted between the forward ends of the Dbi-
furcated portions of said levers and between
the upper points of said upwardl y-projecting
senicircular frames and engage the teeth of
sald ratehet-wheels for turming the same when

the rear cnds of sald levers havin g the
Springs 11 are se- .

treadies 10 are depressed.
cured to the frame, below the levers ¢ and
slightly to the rear of the shatt 2, which ful-
crum satd levers and serve to raise said le-
vers after they have heen depressed and the
feet removed. - |

LThe cog-wheels 5 upon the shaft 2 mesh
with smaller cog-wheels, 12, upon a shatt, 15,
having cog-wheels 14, which mesh with Pin-
tons 15 upon a shaft, 15/, which mesh with
still smaller pinions, 16, upon erank-shafts 1 7,

provided with eranks 18, one at each end, the ;

arms 19 of these cranks being, preferably, ad-

justably secured in transverse perforations 20 !

in the ends of said ecrank-shafts. The ping 2
of these cranks are fitted to revolve and play
within longitudinally-slotted frames 22, hav-
ing downwardly-projecting arms 23, formed
with sleeves 24, having set-scerews 25, by means
of which said frames may be adju stably se-
cured upon the forward ends of four levers, 20,
which pass rearward under the vehicle-frame
for some distance, thence upwardly and rear-
wardly, and have their rear ends fulerumed
upon-a shaft, 27, journaled in bearings 28 at
the rear end of the vehicle-frame. (See Figs.
1, 2,and 3.) The rear portions of these levers
are also bifurcated and straddle the ratchet-
wheels 29 upon the shaft 27, and have up-
wardly-curved frames 30, and also pawls 31,
whicl are pivoted between the upper portions
of said frames and rear ends of the bifurcated
portions of said levers and engage the teeth
of said ratchet-wheels. -

Cog-wheels 32, as shown in I'ig. 1, are Se-
cured upon the shaft 27, and mesh with pin-
tons 33 upon a shaft, 34, having cog-wheels 35
meshing with pinions 36, which mesh with
pinions 37 upon crank-shafts 38. The arms
of the cranks 39 are adjustably secured in
perforations in the ends of said chaft in a
manner similar to that by which the arms of
the cranks are secured at the forward end of
the frame, and have their pins 39’ sliding in
longitudinally-slotted frames 40, which are
adjustably secured by arms 41, sleeves 12, and
set-serews 43 upon the rear ends’of four levers,
44, 1n the same manner as the levers 26 are
secured at the forward end of the engine or
vehicle. _

The forward bifurcated portions, 45, of the
levers 4, as shown in Figs. 1 and 3, are ful-
crumed upon a central main or drive shaft,
46, journaled in bearvings 47 at the middle of
the frame, straddle the cog or ratchet wheels
48, and have upwardly - extending curved
frames 49. Pawls 50 are pivoted befween the
outer and inner ends of the bifurcated por-
tions 45, engage the cogs of the cog or ratchet
wheels 48 from opposite sides, and are capa-
ble of being tilted out of engagement with

397,144

said wheels; also, double-ended or reversible
pawls 51 are pivoted between the frames 4 0,

and are capable of engaging said cog or

ratchet wheels with cither of their ends.
When the levers 44 are rocked, it will he
seen that the wheels 48 and the shaft 46 m ay
be revolved in one direction, when the pawls
50, between the front ends of the bifurcated

arms and the rear endsof the upper pawls, 51,

are tilted into engagement with said whe els,
and that this revolution may be reversed by
tilting said forward pawls 50 out of en 0L
ment, the rear pawls 50 into engagentent, and
the front ends of the upper pawls, 51, into en-
gagement. | "

A small cog-wheel, 52, having a pori pher-
ally-grooved hub or sleeve, 53, as shown in
If1gs. 1T and 4, slides upon and turns with the
main shaft 46, and has a groove in its bore
which adapts it {o be slid u pon a key on
sald shaflt, or any equivalent contrivance
Lor allowing it to be slid may be used. A
larger cog-wheel, 54, has a similar peripher-
ally-grooved hub or sleeve, 55, which slides
upon and turns with said main shaft. Pins
orstuds 56 project downward into the grooves
of these hubs or sleeves from levers 57 , Which
are sultably pivoted upon the frame and ex-
tend rearward and terminate near the treadles
of the foot-levers G; hence it will be seen that
the cog-wheels 52 and 54 mayv be slid upon
theirshaft andinto oroutof engagement with
the cog-wheels or pinions with which they

mesh. The smaller cog-wheel, 52, meshes with
two cog-wheels; 58, upon two transverse shaf (s,

oJ, which are respectively forward and to the
rear of the main shafi 40, said shafts 59 hayv-
ing pinions 60 upon them, which are ad apted
to mesh with the larger cog-wheel, 54, upon

sald main shaft when the said wheel is slid
into engagement with said pin tons, and thus
the speed of the engine or vehicle m ay be
varied.

U5, which mesh with pinions 64 upon shafts

65, having cog-wheels 66, meshi ng with partly-

spherical cog-wheels 67 upon the axles (3.
These cog-wheels 67 have their wide periph-
ertes formed of a portion of a sphere, so that
they may remain in engagement with the o O~
wheels 66 when the axles are turned in turm-
ing the engine or vehicle or in passin ot
around curves, "
A8 shhown more plainly in 9] . 5, the axles
65 are journaled in boxes or bearin os 687,
having suitable Babbitt metal or si milar anti-
friction linings, 69, and are secured upon the
under sides of fifth-wheels 70, which form the
greater parts of circles, and which are cut out
at their inner sides, and through which the
cog - wheels 66, meshing with the partly-

spherical cog-wheels 67, projeet: also, these

fifth-wheels tuwrn  within  sixth-wheels 7 1,

which also form parts of cireles, and which

have downwardly-projecting flanges 72 upon
their inner edges for confining sa id fifth-
wheels and securing them to the frame, The

The cog-wheels 58 also mesh witle
pinions 61 upon shafis 62, having cog-wheels
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«ixth-wheels confine the fifth-wheels in place
and serve to perform the office of king-bolts;
also, the couplings between the frame and the
axles are thus in a plane but slightly above
the plane of the axles, whereby the entire
propelling mechanism 1s supported compara-
tively low down between the wheels, and the
hody of the engine or vehicle, which 18 sup-
ported above said mechanism and upon the
frame, is not supported sufficiently high above
the axles to cause said body to be top-heavy.

As shown in Figs. 5 and 7, the ends of the
axles 68 are provided with cups 73, through
which the spindles 74 projeet, and the 1mner
sides of said cups are formed with three (more
or less) lugs orribs, 75; also, the inner portions
of the hubs 76 of the wheels 77 are formed with
corresponding ribs or lugs, 7S, which project
into said cups, the ribs or lugs 78 of the hubs
being adapted to bear against the ribs or lugs
751in the cups. The wheels are retained upon
the spindles by nuts 79, or by any other suit-
able or well-known fastenings.

A rock-shaft, 80, as shown in Figs. 1, 2, 3,
and 8, is journaled in bearings 51 toward the
forward end of the vehicle-frame, and has at

each end an upwardly and a downwardly pro-
arm, 82 and 83,and also a downsy ardly

jecting
and forwardly projecting arm, 34, near one
end, to the end of which is attached the for-

ward end of a connecting-rod, 85, the rear end.
of the latter being attached to the lower arm.

of the steering-lever 86; also, rods &7, which

are provided with boxes 83 at their forward |

ends, in which the front axle may tarn, are
at their rear ends, respectively, one

to the upwardly-projecting arm 82 and the

other to the downwardly-projecting arm 33 at

the ends of the rock-shaft; also, rods 59 are
provided with boxes 90 at their rear ends for
the rear axle, and have turn-buckles 91 upon
iheir middles for adjusting their length, and
at their forward ends they are pivoted re-
spectively one to the downwardly-projecting
arm 83 and the other to the upwardly-pro-
jecting arm 82, and thus it will Dhe seen that
by tilting the steering-lever 86 and rocking
«haft SO the ends of the axles at one side of
the vehicle may he drawn together and the
onds at the other side pushed apart, so as to

fnrn the-axles and guide the engine or ve-.

hicle in a carve, the steering-lever 86, the
rock-shatt 80, the arms 32 and 83, and the
vods 87 and 89, hetween the axles and the
arms of 1he roek-shaft, thus serving to varia-
bly guide said engine or vehicle while being
propelled. This engine or vehicle is capable
of earrving, drawing, or propelling heavy
loads, with unusual power and rapidity, by the
application of very small weight or pressure
upon the treadles of the foot-levers, as the

initial power is greatly increased or multi- |
ar.d arvrangement of the |
levers and the intermediate gearing; also, |

plied by the number

whenever it is desired to reverse the mofion

of this engine ov vehiele, the pawls engaging
‘the cog-wheels or ratehet-wheels upon

the

main shaft only require to be reversed, when

aaid shaft will be reversed and the vehicle

propelled in the desired direction.

By the employment of four levers in each
of the two sets of levers, which are rocked by
the cranks at the opposite ends of the engine
or vehiecle the shafts, which ave revolved by
the pawls of said levers engaging the cog or

ratehet wheels upon said shafts, will be con-

tinually revolved, asone or more levers of the
respective sets will be revolving the shaft or
shafts by their pawls eng
while the remaining lever or levers are being
rocked to bring their pawls again into posi-
tion to take fresh hold upon the teeth of the
whezls, and thus there will be no dead-centers
in the propelling devices, a part of the power
being at all times applied m revolving the
drive or main shaft. |

When only a moderate speed is desired for
the engine or.vehicle, with a proportionate
power, the smaller cog-wheel upon the drive-
<haft is thrown into engagement with its ap-
propriate cog-wheels, and then the larger cog-
wheel ig thrown out of engagement with 1ts
pinions; also, whenever 1t is desired to have
oreater speed, increasing the same at the ex-
pense of power,this may be done by throw-
ing the smaller cog-wheel upon said drive-

<haft out of engagement with its large cog-
wheels, and then throwing the larger cog-
wheels upon said drive-shatt into en gagement

*

with the small pinions or cog-wheels with

3
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which - it is adapted to mesh, and thus the

speed of the vehicle or engine may be 1n-

creased without increasing the speed of the in-

itial power applied to the foot-levers.
Any power may be employed for propelling

this engine or vehicle—as, for instance, it may

be run by steam, when it would only be
necessary to mount the steam-cylinders upon
the frame and connect their pistonsto cranks
attached to the rear ends of the foot-levers;

‘but the preferred power-generator, as shown -

in the drawings and hereinbefore described,
i« one which is sunitable for the employment
of foot-power. - |

Iaving thus fully described the construe-

tion, arrangement or combination, and opera-
tion of the several parts of my invention and
its advantages, what I elaim as new is—

1. In a road engine or vehicle, the combina-
tion of the frame, the wheels, and the axles,
with the main or drive shaft provided with
one or more central cog-wheels, and also with
cog or ratchet wheels, a train of gearing con-
neeting said main shaft and axles, levers ful-
crumed upon said main shaft and provided
with pawls for engaging said cog or ratchet
wheels, eranks pivotally connected for vibrat-
ing the ends of said levers, and nmechanism
for imparting rotary motion to said cranks,
substantially as described. | |

9. Tn a road engine or vehicle, the combina-

tion of the frame, the wheels, and the axles,

with a drive-shaftprovided with cogor rateh-

et wheels, gearing for transmitting the motion -
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I1O

115

130




IO

1£%]
O

- Ing between the same and said crank-shafts,

40

45

50

r
ri

_60

of said shaft to said axles, levers fulerumed |
upon said drive-shaft and provided with

pawls for engaging said cog or ratchet wheels,
and with slotted frames at their rear en (s,

crank mechanism for vibrating said frames,

a shaft.provided with cog or ratchet wheels,

gearing befween the same and said crank.
mechanism, levers fulerumed upon said shaft

and provided with pawls for engagin g said

cog or ratchet wheels and with slotted frames

at their front ends, crank mechanism for vi-

brating said frames and levers, a shaft Pro-

vided with cog-wheels, and also with cog or

ratchet wheels gearing intermediate of the

same and said crank mechanism, and levers

tulerumed upon said shaft and operated from

their rear ends, substantially as described.

o. In aroad engine or vehicle, the combina- |
tion, with the frame, the axles, and their
wheels, of a drive-shaft provided with four COL
or ratchet wheels, gearing for communicating
the revolutions of said shaft to said axles, le-
vers fulerummed upon said drive-shaft and Pro-
vided with pawls for engaging said cog-wheels
orratchet-wheels and with longitudin ally-slot-
ted frames at their rear ends, shafts provided
with cranks upon their ends, having pins
which revolve and play within the slots of
the said frames, a shaft having four ¢og or
ratchet wheels, gearing between the same and
sald crank-shafts, levers fulerumed upon said
shaft and provided with pawls for en gaging
sald cog or ratchet wheels, and with longitudi-
nally-slotted frames at theirfrontends, erank-
shafts provided with pins which revolve and
play within the slots of said frames, a shaft
provided with cog-wheels, intermediate gear-

sald shaft being also provided with two COg Or

atchet wheels, and two foot-levers provided
with treadles upon their rear ends, and which
are fulerumed upon said shaft, and with pawls
engaging said cog or ratchet wheels, substan-
tially as described. ~

4. In a road engine or vehicle, the combina-
tion of the foot-levers 6, the crank-shafts 38,
and intermediate gearing between said crank-
shatts and foot-levers, with the drive-shaft 46,
provided with the cog-wheels 48, and the le-
vers 44, pivoted upon said drive-shaft and
provided at their front ends with bifurcated |
portions 45, having semicircular frames 44,
pawls 50 in the ends of said bifurcated por-
tions, and pawls 51 in the upper portions of |
sald semicircular frames, and at their rear
ends with longitudinally-slotted frames 40,
which. are connected to and vibrated by said
crank-shafts, substantially as deseribed.

5. Inaroad engine or vehicle, the combina-
tion of the erank-shafts 38, the arms 549, ad-
justably secured in perforations in the ends
thereof and provided with crank-pins 397, the
vibratory levers 44, the lon gitudinally-slotted
frames 40, mounted upon said crank-pins and
provided with the downwardly - projecting
arms 41, having sleeves 42, fitted upon the

ends of said levers and adjustable thereon by

397,144

the set-serews 43, substauntially as and for the
purpose described.

b. The combination of the frame provided 70
with the sixth-wheel forming part of a cir-
cle which is open at the inner gide and hav-
Ing a downwardly-projecting flange upon its
inner edge, a correspondingly-shaped fifth-
wheel fitted within said fAanged sixth-wheel 75
and provided with boxes or bearin gs upon 1ts
under side, the wheel-axle journaled in said
hoxes or bearings, and having a gear-wheel
upon its middle, and gearing projecting
through the open sides of said fifth and sixth
wheels, substantially as deseribed.

7. The combination of the frame provided
with the sixth-wheel forming part of a circle
which is open at the inner side and having
a downwardly-projecting flange upon its in-
ner edge, a cog-wheel and its shaft journaled
in bearings in said frame, means for drivin &
said cog-wheel, which partly projects throu oh
the openside of said sixth-wheel, a fifth-wheel
fitted within said flanged sixth-wheel and
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| having a shape corresponding thereto and

provided with boxes or bearings upon its un-
der side, and a wheel-axle journaled in said
boxes or bearings and provided with a partly-

spherical cog-wheel which meshes with said 05

- cog-wheel which is journaled in the fram e,

substantially as described. |

3. The combination of the frame and the
wheel-axle journaled in bearings on the un-
der side of said frame and provided with
cups at its ends and with spindles projecting .
through said cups, which are provided with
lugs or ribs upon their inner si des, with the
wheels journaled upon said spindles and Pro-
vided with hubs, also having lu gs or ribs upon
their inner parts which project and fit into
sald cups, and are adapted to permit their
lugs or ribs to bear against those within said
cups, substantially as and for the purpose de-
scribed. |

9. The combination of the frame 1, the
pivoted axles 68,adapted toturn in one plane
beneath said frame, the rock-shaft, 30, pro-
vided at its ends with the upwardly and down-
wardly projecting arms 82 and 83, and with
the arm 84 near one end, the downwardly and
forwardly extending rods 87, havin 2 bhoxes §8
at their forward ends for the front axle and
having their rear ends respectively pivoted
to one of said upwardly-projecting arms 82 af
one end of said rock-shaft and to one of said
downwardly-projecting arms 83 at the other
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end of said shaft, the two rearwardly-extend-

Ing rods 89, provided with turn-buckles 91

for adjusting their length, and with boxes 90 12 g

i at their rear ends for the rear axle, and re-

spectively pivoted at their forward en ds, one
to the upwardly-projecting arm 82 at one end
of said rock-shaft and the other to the down-
wardly-projecting arm 83 at the other end of
sald shaft, the steering-lever 56, and the con-
necting-rod 85, pivoted thereto and to said arm
34, substantially as and for the purpose de-
seribed. |
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10. A road engine or vehicle provided with
the two pivoted axles 68, having cog-wheels
67 at their centers, which have the shape of
parts of spheres, the main or drive shaft 46,
provided with four cog or ratchet wheels, 43,
and cog-wheels 52 and 54, intermediate gear
or cog wheels between said cog-wheels upon
the drive-shaft and said partly-spherical cog-
wheels upon the axles, thelevers 44, fulerumed
upon said drive -shaft and provided with
pawls 50 and 51, pivoted between their bifur-
cated ends 45 and between their curved frames
49, and with thelongitudinally-slotted frames
40 at their rear ends, the crank-shafts 58, hav-
ing pins 59/, playing and revolving in said
longitudinally -slotted frames, the shatt 27,

provided with four ratchet-wheels, 29, and |

with cog-wheels 32, gearing for communicat-
ing motion thereto from said erank-shatts, the

levers 26, provided attheirrear portions with |

bifurcated ends 380, which straddle said
ratchet-wheels, are fulerumed upon said shatt
27, and have pawls 31, engaging with said

ratchet-wheels, said pawls being pivoted be- |

for moving

tween. the ends of said levers and between
frames 30, curving upward from their bifur-
cated ends, said levers 26 being provided at
their forward ends with longitudinally-siotted
frames 22, the crank-shafts 18, having their
nins 21 moving in said frames 22,the shatt 2,

b

having two cog or rtatchet wheels, 4, and cog-

cears 3, infermediate gearing between said
cog-gears and said crank-shafts, the two foot-
levers 6, having treadles 10 upon their reav
ends, the springs 11 for raising them, said le-
vers being fulernmed at their forward parts
upon said shaft 2 and provided with bifur-
cated ends 7, which straddle said cog or
ratehet wheels, and are provided with pawls 9
said cog or ratehet wheels, sub-
stantially as deseribed.

In testimony whereot T aflix my signature in
presence of two witnesses, |

ITRZEKTATL K. SAMS

Witnesses: ﬂ |
WILEY M. CHRISTIAN,
I'ENNESSEE 1L H. LUSK.
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