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UNITED STATES PATENT OFFICE.

CLEMENT MESSERANO, OF TURIN, FRANCE.

LOCOMOTIVE MOVED BY THE POWER OF ANIMALS.

Specification of Letters Patent No. 8,417, dated October 7, 1851.

To all whom it may cohcern : -

Be it known that I, CLeMENT NIESSER&NO
of Turin, Elance, a sub]ect of the King of
Sar dlma have 1nvented certain new “and
usetul Impmvements 1n Apparatus for Ap-
plying the Force Exerted by Animals to the

Purposes of Locomotion; and I do hereby |

~declare that the fo]lowmn 15 a full, clear:

10

and exact description of my sald invention
and of means of qpplymo the same to va-
rlous Purposes. -

T'he object of my invention is to apply the

 force exerted by animals to the transporta-

15

tion of passengers and merchandise with
greater economy than has hitherto been ob-
ained, and at the same time render the at-
tainment of a higher velocity practicable

~without urging ‘the animals employed be-
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yond the SPeed at which they can work to
the best advantage and w1thout forcing themi
to work in dlSﬂdV‘lnt‘lOeOUS pomtlons The
first of these objects 1s effected by construct-
ing the mechanism employed in such man-
ner that the friction of the moving parts is
recduced to the lowest limit attainable with-

outt uselessly increasing the complexity and

weight of the mech‘mlsm and the second
ob]ect 1s attained by mounhnﬂ the animals
upon the car or other vehicle to be moved 1n
such manner that the animals can work in
their best positions and to the best advan-
tage whether the plane in which the vehicle
moved be horizontal or inclined.

My improvements are applicable to every
species of locomotion whether on land, or
1n water. |

The engine, or ‘lpp‘lI‘éLtllS by mneans of
which the “Force exerted by the animals 1s so
modified that it can be readily applied to
the propelling machinery, is essentially the
same 1n all the various species of locomotion,
and the means which are employed to reduce
the friction of the moving parts are also
essentially the same, altllolwll the arrange-
ment and construction of Doth these ele-
ments must necessarily be varied to adapt
them to the circumstances of the par tmuhr

‘case to which they are to be applied.

In order that the nature and extent of my
invention may be fully understood I will
proceed to describe the machinery I have
devised for carryingitintoeffect,referring to

the accompanying drawings which are num-
bered respectively T, I, II 11, 1V, V, VI,

VII, VIII, VIII"Ss, and I‘i fmd In 01(:1@]:'

that others may be able to flpply my mven-

- Tes

tion efficiently I shall describe certain me-

chanical apparatus to which I make no

claim in this application but which I deem
best suited to obtain the most advantageous

1lts when used 1n connection with my in-
vention.

me for applying these improvements to
land conveyance is divided into two parts;
viz, the carriage for containing the motive
power, and the carriages for contammg the
articles to be tmnsported The first of these
1s analogous in its usesgo the ordinary steam
locomotive and is termed by me the 1m-
pulsoria. The second are analogous to the
ordinary cars or vehicles used for the trans-

to be connected with the first and to be
drawn by it; each of these vehicles consists
essentially of a box or body for containing

the articles to be tr‘msported ot the run-

ning gear by means of which the body is
Supported and enabled to move with but
shight frmction over the surface of the
glound and of the draught bar by which

‘the vehicle is connected with the Impulsoria.

The construction and arrangement of these
parts and their connection W’lth each other
1s fully shown, complete and in detail, by
drawings T, I, II, III, and IV.  The bodv
may be constructed in any approved man-
ner and may be either a plain box as repre-

| sented 1n the drawings or may be con-
structed like the body of a covered wagon,

or of a carriage for the transportation of
valuable merchandise and passengers; but as
the particular form and construction of the
body forms no part of my invention I will
not describe 1t 1n detail but will proceed at
cnce to the running gear. The latter 1s com-
posed mainly of the running wheels for roll-
ing over the surface of the oground, of the
axle to which they are secured fmd upon
which the welght oi the car body 1s carried,
of the fricticn apparatus by means of which
the friction of the carrier axle or axle of the
running wheels 1s reduced, and of the brake
by means of which the motion of the car is
retarcded or stopped when the Opemtlon 1S

necessary.

And first, of the carrier axle—Each
wheel of the vehicle iIn my system, has its
cwn axle, independent of the other wheels.

Figure 1 T, I, represents the form which I

oive to the axle. As each axle in my system
must necessarily turn with the correspond-

60

The machinery or apparatus devised by

6o
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line 1 and 2 of Fig. 8. I call these wheels

¢, ¢, ¢’, ¢’ Fig. 8, carrier or running wheels,
because in locomotion, they carry the weight

and are in contact with the road, differing
40.

from the other wheels, which: enter essen-
tially into the construction of any carriage.
I call the axle the carrier axle from the
name of the wheel to which it belongs.
Second, of the friction apparatus—The
friction apparatus is composed essentially

of three wheels which work in connection

and constitute a set, one of which 1s applied
to each side of the vehicle at the points
where it 1s applied to the carrier axle. Side

the carrier wheel to advance upon the sur-
face of the ground. The object of the other
wheel P P (Figs. 10 and 11, T. I,) which 1s

placed before the carrier axle is to steady

the latter and to keep it in proper position
in backing, stopping, and slackening the
speed of the wvehicle. The space between

| the peripheries of the wheels Q Q and P P,

oo Alis a collar formed uponithe inner extrem- | scribed; M M Ifig. 1 being the journals .of .
o aty of the axle.  Fig. 7, represents the op- | the carrier axle; K, K’, the bearers; Q, &, .
. . posite axle, P, is the projection or journal | and Q’, Q’, Fig. 1; and T, and 5, Iig. 2, . .
... gg thereon that enters the socket 1n the first | being the lateral friction wheels.  That lat- g5

77 axle, so that the end 7, ¢, of the latter abuts | eral wheel (Q Q Figs. 10 and 11 'T'I) which
. against the face N, N, of the collar R of the | in the forward movement of the vehicle fol-
. former. Fig. 8 represents a pair of wheels | lows the carrier axle, I term the impeller =
S thus coupled. Fig. 9 is a section of the | because it transmits: the 1m elling or mo- -

ax same at the junction of the axles, or at the | tive force to the carrier axle and thus causes 100

105

Figs. 10 and 11, is barely sufficient to admit

! the carrier axle M, so that the latter bears
against their peripheries. Hence the car-

rier axle touches the peripheries of the three
wheels of the friction apparatus at three
points, which united by as many straight

110

5o elevations of a vehicle placed in a proper | lines would form a rectangular isosceles tri- 115
position upon the carrier axle are repre- | angle, of 'which the apex opposite the hy-
sented at Figs. 10 and 115 A, B, C, D being | pothenuse would be the point of contact of
the body and the frame thereof. I arrange | the bearer, and the side of the vehicle rests

~ the friction apparatus in such manner with | astride of the carrier axle, without belng

55 respect to the carrier axle that one of the | able to touch it, otherwise than through the 3120
wheels E, E, of the friction apparatus rests | intervention of the peripheries of the wheels
perpendicularly on the carriage axle, its | which constitute the friction apparatus.
circumference being parallel to the circum- The objects I propose to effect by the fric-
ference of the adjacent carrier wheel and | tion apparatus are that the vehicle be made

60 being as near as possible to the same carrier | to rest on the peripheries of three wheels 125
wheel without touching it. T call the first | mounted on the carrier axle in the triangular
mentioned wheel of the friction apparatus | position above mentioned, and in the great-
the bearer because it bears upon the carrier | est possible proximity to the carrier wheel,

axle with all the weight of the body and of | both of which are essential requisites 1n the

65 the load of the side of the vehicle to which | construction and arrangement of the friction 130
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apparatus
of the three wheels of the apparatus, with

a fixed axle or with a turning axle as may be

best suited to the form of the vehicle and to
insure 1ts solidity im any particular case.
For the same reasons I employ according to
circumstances either an independent or sepa-
rate axle for each wheel of the apparatus and
support 1t firmly at the side of the vehicle;
or I employ axles of forged 1ron which ex-
tend from one side to the other, across the
body of the vehicle and have each two oppo-
site and corresponding wheels fitted to them.

- TFig. 1, T, 11, represents an example of this

15

20

20

30

%econd method of arranging the axles of the

wheels of the friction appamtus, B’ € being

an axle common to the two bearers X, K, of

the same couple; such an axle I name from

the wheels to which 1t belongs, the bearing
axle; G, G, is the axle of a couple of lateral
wheels and may be called the impelling axle.
The axles which bear the lateral wheels are
themselves borne by plates of iron R, S, m,
m, R, S, m’, m’, which serve as boxes for
the lateral wheels. These plates are borne
by the bearing axle. One of these lateral

wheels Q, Q, is represented in section in
“order to show a smooth cylindrical 1iron tube
¢, or sleeve, which is interposed between the

axle and the wheel. . 'This sieeve 1s just as

- long as the space 'betw een the plates of the

'35

40

45 @

end view.

friction apparatus R, S, m, m, and prevents:
the plates from bemcr forced by the screw
nuts If, N, at each eztremlty of the axle of

the laterals into too close contact with the
hubs thereof; the laterals are therefore per-
mitted to turn freely upon the sleeves and
between the walls or plates while the sleeves
are prevented from turning by teeth which
enter the walls or plates.

In the figure Iepresented upon T III, A,
B, C I, G, H 1S a side view of the 1ron W‘LH

or plate of which R, 5, g, 1, T, 11, 1s an
At D, E '1 III are shown the
axles of the two latemls which are inclosed
between the two walls of the apparatus.
Fig. 10, T, IV, represents an example ot

 the ether method of arranging the axles of

50

55

the wheels of the friction prpamtus that is
to say with a separate axle for each wheel of
each set. A, B, C, D, are the walls of the
friction appamtus of one side of the vehicle
and E, I, G, H, are the walls of the appara-
tus of the op
fer for the vehicles in which the bodies are

mounted upon springs

- 60

~ bearer.

The friction appamtus may at least in part
be inclosed within the side of the vehicle; an
example of this method of construction 1s
shown 1n T, III, where the only portion of
the friction apparatus that 1s exposed 1s the
the laterals being inclosed in the

sides of the vehicle, between the two walls
of iron, of which A, H is the exterior, B, C,
65 I, GG, the heads of S0 many screws by me%ns

s as for the 1"ést I construct each. |

| of

p081te side, this method I pre-

3

of which the walls of the apparatus are
bound together and to the body of the ve-
hicle itself. In Figs. 10 and 11 T, 1, the
exterior wall 1s represented as ‘broken 11’1
order to show the lateral wheel. In Kig. 2
T, 1L, U, U, 1s the connecting plate walls of
the same appamtus ceen from above. The
connecting plate of the friction apparatus at
the Opposlte side of the same vehicle 1s rep-

resented at V V and the upper plate of this

apparatus is removed to show the lateral
wheels S, T. The axles of the latter are sup-
ported in their bearings in the walls of the
apparatus in such manner that while they
are prevented from moving away from the

“carrier axle, they can be set up toward it

whenever the diameters of the wheels or
axles are reduced by wear. The apparatus

for effecting this adjustment of the friction

wheels 1s armnﬂed in the following way,
and is annexed to the inner wall of each
friction apparatus. The construction of this
device 1s fully represented at FKig. 9, T,
1V, which 1s an elevation of the inner walls
of the friction apparatus, H being the car-

rier axle, S, the bearer; L, M, the lwtelals A

the axle of the lateral M B C, D, L, 5111)-
port or box of the axle A d, 1130 on the box
against which the screw Z) e, acts. The box
is supported by the walls, so that under the

‘action of the screw, 1L can be moved toward

the carrier axle H. A stop block R, 15 se-
cured to the wall of the apparatus immedi-
ately below the carrier axle H. The object
his stop block 1s to prevent the carrier
axle from becoming displaced by the shocks
when the vehicle is moving, and to support
the carrier axle whenever the carrier wheel
is dismounted from its axle for the sake of
repairs or for other causes. This stop block
is extended as far as the supplementary col-

: 70

79

80

85

00

95

100

105

lar upon the carrier axle without however

touching it, in order to support it and pre-
vent the endwme movement of the axle 1n
case that the collar near the center of the
vehicle should fail to perform its office. I
construct the wheels of the friction appara-
tus of cast iron with a wrought iron tire; the
cast 1iron wheel 1s truly turned before the tire
is applied to 1it, and the latter is secured to
the “cast iron wheel by means of as many
screws as there are spokes in the wheel. Fig.
12, T, I, represents one of these wheels pre-
pm ed to receive the tire which 1s represented
with the screws in if1g. 13. When the tire 1s
screwed fast, the peuphely must be again
turned true. A wheel thus finished 1s rep-

resented at T, 1.

Third of the comstruction of the appa-
ratus of the free axle—Under the vehicle 1
the middle, between the two carrier wheels
of the same couple, where the junction ot
the carrier axles 1s effected, 1 arrange a
special apparatus which 1 call : appars atus of
the free axle. This apparatus makes a part

119

115

127

!.=.I
)
(3t

130
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of the vehicle, and its object 1s to hold fast
the extremities of the carrier axle and to
keep them 1n their places whether they are
coupled together as shown in If1g. 8 T\ I, or
are secured to the body of the vehicle, as

in Fig. 1, T, II. This apparatus which 1s

repeated for every pair of carrier wheels 1s
secured to the body of the vehicle by means
of a connection which I call the hand. This
hand i1s made of such form that 1t will sup-
port five disks arranged as follows: Three
of the five disks are disposed in the form
of a triangle; their circumferences all lie
in the same plane and are parallel with the
circumferences of the wheels of the friction
apparatus; they embrace the coupling of

~ the carrier axles (A Fig. 8, T, I, 1s the cou-
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phing of the carrier axles which is surround-
ed by the three disks). The relative posi-
tions of this coupling and the three disks
which surround 1t is shown at Fig. 15, T, 1,
which represents a transverse section of the
coupling of the axles and the disks sur-
rounding it, A being the coupling and B,
C, D, the three disks. Two of the latter,
C and B, are equal in dimensions; their di-
ameter 1s generally about two thirds of that
of the third disk D. This last is placed
under the carrier axle, so that its center is
in the perpendicular line let fall from the
center of the coupling of the carrier axles.
I give 1t the name of the carier disk, because
1t serves as the support upon which the cou-

pled extremities of the two carrier axles rest,

and find a common support, and are re-
tained In proper position. The second disk
C, I call the rator disk, because its office is
to.keep the carrier axles in place; it precedes

‘the carrier axle; its point of contact with the

axle 1s one quarter the circumference of the
axle from ‘the point of contact of D. The
third disk B, which T call the corrutor, is
placed equidistant between the disks C and
DD on the opposite side te C. Each one of
the carrier axles, near their coupling A,
Fig. 8, is fitted with a collar, T, T, R, R.
The adjacent faces of these may be of any
shape but their outer sides, or those next
to the carrier wheels, must have a crowning,
or flat surface against which the peripheries
of the two equal disks B and A, fig. 16,
bear in a horizontal direction. The position
of these two disks (B and A) may be varied,
provided they are arranged in such manner
that they effect the object for which they are
designed, viz—to keep the two carrier axles
coupled and pressed together. In general
I arrange them according to the method
above described.

~ Ifig. 17, represents a couple of carrier
axles Turnished with the apparatus of the
free axle. The five disks U C D Y E are

supported by the hand BB, B, A A, <, 7, o, 0.
The construction of the hand is fully shown
i Fags. 17, 18, 19, 20, T. 1. From the

8,417

| bearing axle, G, F, Fig. 17, descend two

iron walls B, B, A, A, which I call mando-
lins. Tig. 18, is a side view of one of these
walls. They support the axles of the car-
rier disk, the rutor and corrutor, which are
placed between the two; the extremities of
these axles are respectively indicated by the
letter X, X, and V V', C A D. Iig. 18,
are the holes in the mandolin through which
these axles are passed; B opening in the
mandolin to admit the carrier axle.
two mandolins are rigidly connected to the
bearing axle G, F, by means of the screw
bolts K, K, Fig. 18. Fig. 19, 1s a view of the
three disks connected with the mandolin,
showing the space afforded for the passage
of the carrier axle. The disks, C, and Y,

Fig. 17, are sustained by horizontal crosses

of iron ¢ ¢, 0 o, respectively. The inner sides
of these crosses are attached to the inner

N, N, M, M. Fig. 20 1s a plan of one of
these crosses; B and I are the arms which
connect the mandolin. C and D are arms
which connect 1t with the walls of the fric-
tion apparatus, and A is the hole in which
the pivot of the disk Y, Fig. 17, 1s inserted.
R, R’, Ifig. 17 are the heads of the pivots
of the disks C and Y. That portion of the
carrier axle (e e, ¢’ ¢’, Fig. 17) which passes
along the cross is of a truly cylindrical form,
which leaves room for the free rotation of

the disks, that touch it only on the crown

ot the surface of the respective collars. The

arrangement of. the apparatus of the free

axle with 1ts five disks is fully shown at Fig.
1, T, II. All the disks of the apparatus of
the free axle are made concave on both
bases, as can be seen in 74, Z, Z/, Z’ of the
cisk Cj; the object of this is to diminish
their mass, as far as practicable without in-
juring their solidity. The apparatus of the
iree axle may be inserted in the bottom of
the body of the vehicle, care should be taken
to protect it from injury by an exterior
casing. A portion of this case is seen at
K I, T, III. In the apparatus of the free
axle, I prefer to employ disks rather than
wheels, because they do not present the in-
terstices of spokes, and consequently are not

70
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walls of the respective friction apparatus =
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exposed to the danger of being checked in

their rotation or clogged by the accidental
mtervention of any foreign body. The
cdisks are formed of cast iron and are turned
true and smooth.

ourth, of the construction of the carrier
wheels; 1 give to the spokes of these wheels
a form which T call bayonet, each having
the form of a triangular prism, two sides of
which are slightly concave, and which in-
creases in size from the periphery of the

wheel to the hub, in such manner that its

size at the hub 1s about double that at the
periphery. Fig. 5, T. IV, represents the
spoke. a, b, ¢, a’, b’, ¢’, are transverse sec-

128

125
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tions of the same, following the lines 1 and
3,2 and 4, and 1epresent1ng respectively the
plan of the spoke at the hub, and at the
periphery. The outer extremity of the
spoke terminates 1n a screw A by means of

~which 1t 1s attached to the periphery of the

wheel. The spoke at its inner-extremity
terminates 1n a dove tailed snug B which is
itted into a corresponding socket in the
hub. These sockets are formed alternately
upon opposite faces of the hub as shown at
Fig. 6, so that the spokes dish ‘thernmfe]y

n Opposlte directions as shown 1n Fig 2,

T, IV, and the wheel when finished has the
opneral form of a double cone A B E F,

HGDC. In order to secure the spokes 1 in
their sockets 1n the hub the latter 1s formed
of three pieces as shown at Fig. 6, T, IV, the
contral one or trunk (A G HB ) contain-
ing the sockets, and the outer one (C D.
ol ,) forming caps which are firmly secur ed
to the tr unk : after the spokes are in place by
means oi screw bolts the sockets of which
are shown at 7. e, I'ig. 2. The trunk of
the hub may be formed of cast iron but the

remaining parts of the wheel should be of

wrought 1ron.

Tn wheels of ordinary dimensions the ex-
tremities of the spokes should all be ranged
on the periphery of the wheel in the same
line as shown at Fig. 2, T. IV. Buat in

* wheels of large dimensions advantage should

35
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be .talken of the oreater breadth of the pe-
riphery to range the outer extremities of
the spokes 1n fwo circumferential lines as
shown at- M K Fig. 3, care being taken to
enter the e*@:tlemity of each spoke on the
same side of the periphery that it starts

upon from the hub.

In general for wheels of second size I
ad(}pt eighteen spokes. I designate this
system wheel with the appellation of elastic
wheel, because this method of construction
o1Ves to the carrier wheels not only perfect
Solldlty but also the other quality, enmi-
nently essential to carrier wheels that is to
say perfect elasticity. .

Fifth, of the construction of the brakes.—
I apply to each vehicle a system of brakes,
which I term ¢ brake with increasing lever-
age,” because 1t acts with increasing lever-
age against the wheel to be stc)pped as the
power applied to 1t 1s increased. This
brake consists mainly of two rubbers which

are applied to the 0pp031te sides of each

carrier wheel, and are actuated bv means

of a lever. The front rubber (E, F, G, H,)
Fig. 11, T IV 1s pressed dllectly w‘unst
the ad] acent periphery of the carrier wheel

by means of the lever A, C, D, which is

secured at a pomnt B intermediate between

1ts extremities to a rock shaftt of iron which

crosses the vehicle and forms also the ful-
crum for the brake lever of the opposite

carrier wheel,

periphery of the carrier wheel.

The shorter arm of the |

o

brake lever which bears against the back
of the rubber has the form of an ear C, D,
the periphery of which is eccentric to the
pivot B of the lever, so that as the longer
arm of the lever 1is dep]; essed through a suc-

cession of equal spaces, the corresponding

spaces described by the rubber continually
decrease. This ecceniric portion of the
lever, or ear as it may bhe termed, 1s con-
nected with the adjacent rubber by a link
a, ¢, so that when the lever handle 1s raised
the rubber is drawn out of contact with the
The rub-
ber upon the opposite side of the carrier
wheel 1s operated by a stmilar ear M, which
15 connected with 1ts adjacent rubber by
a link. This ear 1s also secured tc a rock
shaft which crosses the vehicle and forms
the fulcrum of the corresponding ear upon
the opposite side of the vehicle. These two
rock shafts are connected by means of a link
bar K, I, J, L, and arms, in such manner
that when the forward one B, 1s turned by
moving the brake lever A, the hinder one is
correspondmﬂlv turned, and the four ears
acting upon thelr re%pectwe rubbers are
moved either to force them agalnst the pe-

ripheries of the carrier wheels or to with-

draw them therefrom. The rubbers are ar-
ranged 1n such manner that when they hang
1:)e1pend1cula1h? from their points of sus-
pension they do not touch the peripheries
of the wheels. The whole arrangement 1s
fully shown at T, 111, where Q Q are the
rubbers; O O are the p(}mts of suspension;
5, 5, the two rock shafts a, a, a, @, the links:
and L the brake-lever.

Of the wmpulsoria—The 111'1p111‘2011a 1S
constructed of iron, with the exception ot
certain parts, which will be mentioned ;
runs on the road with one wheel which I
call the driving wheel, because 1t receives
directly the action of the moving force, and
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transmits 1t to all the cmrler wheels of the

train or convoy which 1t 1s desired to propel;
thus the 1mpulsoria 1s composed e%sentl‘ﬂly

of the driving wheel and axle, and of the

carriage destined to contain the moving
force, which for that reason I call the porte—-
moteur or power-carriage.

Irivst, of the constr uction of the drivin g
wheel—The drivi ing wheel, Fig. 1, T, V, is
censtructed in the same manner as the c:fu:'—-
rier wheels of the vehicles, with the excep-

tien of the dimensions, which are propor-

tioned to the power which it is designed to
give to the impulsoria, but are always a little
oreater than ‘the dlmensmns of the carrier
wheels. -

Second, of the construction of the ch’vm g
axle. —I‘lo II T, V, represents the driving
axle, 1ts lenoth is the width of the 1mpul—
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The dri ving wheel 1s mounted at the

middle A A of its length and 1s fixed there, -

as shown in Fig. III, between two collars
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- any sudden bound or shock should cause the
IFig. V, and VI are ele-

vations of the two walls of the friction ap-

S

B, B, C, C, one of which B B is in one piece !
with the a,xle and the other, G, C, 1s sepa-

rate in order that it may be removed when 1t |
the cross bars by bolts.

1s desired to mount or dismount the driving

10
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 the form of a triple parallelogram, on which
the remaining parts of the impulsoria are
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wheel; @, 1s a hole in the movable collar to

receive the extremity of the lever by means.
of which this collar is screwed up against

the hub of the driving wheel or unser rewed
therefrom. The two parts A, A, D, D, Ing.
111, of the axle I call arms ‘of the drwmg

'-fnle and 1t 1s upon these arms that the
~ power carriage is borne through the inter-

vention of proper connections.
T'hird, of the construction of the power

carriage.
sets of friction apparatus and of a frame in

mounted. The construction of the friction
apparatus of the power carriage 1s like that
of the vehicles with the difference that in
place of three friction wheels, four are used,
each of which has a separate axle. The rela-

tive positions of the four wheels a,nd the
‘driving axle are represented at Kig

. IV,
(T, V) A being the driving rL}de
fourth wheel P 1s situated 1mmedmtely

‘under the driving axle; I call 1t the carry-

ing wheel because 1ts office 1s to carry the

driving axle, and keep 1t 1n its place, in case
impulscria to rise.

paratus, G, P, L, L”, being the positions oc-

cupled by the axles of the four friction

wheels; 1 the middle of each wall there 1s a
circular opening I, through which the arm
of the driving axle passes without touching,
as the axle 1s sustained in the center of the

opening by the peripheries of the friction

wheels, as may be seen in Fig. VII. The
opening in cne wall, as shown th Fig. VI, It
1s larger than that in the other for a purpose

of whlch I will speak in its proper place;
and 1t 1s surrounded by a flange (m).

Fig.

8, 1s a similar view of the opposite side; the
lateral wheels are mounted 1n the frame with

the movable adjustable boxes (K K Ifig. VII’

and X X/, X" X7, Fig. VIII,) spoken of
in describing the friction apparatus of the
vehicles (T, IV), 1n order that these wheels
may be kept in contact with the driving axle
as their size is diminished by wear. '
FFourth, of the construction of the frame

of the power carriage—The frame of the

carriage has the form of a parallalogram
Fig. XI1I, A D E H, which is divided into
three smaller parallelograms by means of
two longitudinal bars B, I and C, G. The
outer sides of the frame are formed by pro-
longing the side walls of two sets of friction
apparatus, as shown in elevation at Fig. IX;

they are connected with the cross bars A D '

and K H, by means of screw bolts whose ar-
rangement 15 fully shown at Fig. X, which

15 an elevation of one of the cross bars.
plan at

This carriage 1s composed of two

The |

8,417

The

partitions shown in elevation and
Figs. XI and XII, are also connected with
They have openings

F in them, corresponding with the central

70

openings of the sets of friction apparatus,

for the passage of the driving axle, and they
are arched upward, as shown at B Fig. X1,
‘and connected together at their hinder ex-
tremities before being made fast to the cross-
‘bar. In impulsorias of small power, say for
‘two horses, the space between the partitions
permit the driving

1s barely sufficient to
wheel to turn freely; but in those of G'reatel
power, say for four horses, circular openmgs

of these partitions are fitted with sets of fric-

tlon apparatus and the partitions are neces-

sarily set at a greater distance apart to give .

room for the friction apparatus; an eleva-

| tion and plan of such a pair of pm titions 1s
shown at Ifigs. XTIV and XV,T, V.

Fifth, of the construction of the flﬁf*wmg

apparatus.—This apparatus consists mainly
of an endless band or platform on which the
‘horses are mounted, and which is
around two sets of Dolyﬂ*onal wheels, and of
the frame upon which the platform and
‘wheels are supported.
posed of two parallel frames A, B, C, D and

‘-E F G H e XVII, T, VI, which are con-
‘nected at their hinder extremities. by. the
cross bar C, D, G H, and are supported
within the frame of the power carriage by
“hollow trunnions which are concentric Wlth
the driving axle and whose construction is

shown 1n detall at Ifig. XVI. The hinder

passed

The latter 18 com-

cross bar (C D G H Fig. XVII) which

connects the two fmmes, pass'es beneath the
arch of the partitions of the carriage frame,
and the two frames when connected have the

appearance shown at Ifig. XIX. When the
driving wheel 1s apphed the several parts
occupy the positions in which they are re-
spectively represented in plan at Fig. XX.
This method of connectmg the frame of the
driving apparatus with the carriage frame

by means of trunnions, permits the former

to rock in the latter and to occupy the posi-
tions In which 1t 1s shown at Ifigs. XXV and
XXVI. In order to steady the driving axle

and to prevent its endwise movement, the

driving frame 1s fitted with two horuontal

disks Z) ¢, Fig. XVII and XVIII which beax
fw'funst the outer faces of the collars upon
the driving axle; the two when the latter
1S In phce occupymg the positions in which

they are represented in Fig. XXII. When

the impulsoria is of large size and the parti-
tions of the carriage frame are at a oreater
distance apart, supplementu y collars are
applied to the driving axle as shown at A-A,
and D D, Fig. XXI.

The endless platform 1s divided into two
sections one of which corresponds with each

| compartment of the frame of the driving ap-
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site sides of the driving wheel.
these sections 1s composed of a series of rec-

8,417

paratus and which are situated upon 0ppo-
Fach of

tangular tablets of wood connected together
at their adjoining edges as shown at Figs.
XXXTV, XXXV, XXXVI and \‘{\VH
T. VII. Each thblet 18 fitted with four small
wheels also shown in the above figures,
which run upon rails secured to the frame
and thus support that portion of the endless
platform which extends between the polyg-
cnal wheels around which 1t 1s passed. The
polygonal wheels are arranged, in sets of
two each, upon axles situated at the oppo-

site extremities of the compartments of the
frame of the driving apparatus.

The for-

ward set appertaining to each section of the
endless platform is fitted to a separate axle
whose construction 1s shown at Fig. X XIII,
T. VI, and whose journals are supported

by sets of friction wheels secured to the side

pieces oi the frame as shown at Figs. X XX,
XXXT and XXXITT. VIL. Each of these
sets of {friction wheels consists of three
wheels whose positions with respect to the
journal of the
shown at Fig. X)ﬂ( The two sets of polvg-

onal wheels around which the hinder por-

tions of the sections of the endless band are

passed, are both secured to a common axle
(Fig. XXIV T. VI) whose journals are sup-
ported by sets of friction apparatus each of
which comprises four wheels arranged as
shown 1n Ifig. XXXII. The polycwm.;tl
wheels are secured to their respective axles
between collars as shown at Figs. X XVIII
and X XIX, and the shaft of the hinder sets

of polyg onal wheels is prevented from WO k-

ing endwise by a horizontal disk e, f, Fig.
}C&XI which is pivoted to the frame be-
tween two collars a, 0, ¢, d, and bears upon
the adjacent face of one collar or the other,
as the shaft tends to work endwige in one
direction or the other. When the polvgonal
wheels are 1n place the several parts of the
machine occupy the positions 1 which they
are represented in plan at Fig. X XXTIIT;
when the sections of the phtf()rm are in
place the several parts of the driving appa-

atus occupy the positions 1n which thev are
represented in elevation at Kig. XXXTX.
E being one of the hollow trunnions A, the
axle of the forward polygonal wheels and
B C D the axles of its respective friction
wheels; J is the axle of the hinder polygonal
wheels; R S is one of the rails upon which
the wheels of the endless platform run, and
T U V is one of four parallel rails which
support the axles of two series of friction
wheels upon which the lower parts of the
sections of the endless platform are sup-

ported between the two sets of polygonal
A modification of this arrangement

wheels.

for supporting the endless platform between
the polygonal wheels 1s shown at Fig. XL, |

‘The power thus e~xerted by
transmitted to the driving shaft through

_ sockets @ ¢ 7 o0, IN1g.
polygonal wheel axle as

4

where the friction wheels which support the

upper side of the endless platform are se-
cured to stationary rails instead of being
connected with the tablets of the endless

platform. _
- The horses whose force 1s to be exerted in.
propelling the machine are mounted upon
‘the platform as shown at Ifig.

AXXNIX
and are hitched to a hook secured to a frame

which 1s erected upon the frame of the driv-
1ng apparatus, so that as they move their

feet the tablets of the platform are caused
to move 1n endless succession beneath them.
the horses 1s

the mt{tlventmn of a train Of cogwheels, the

first of which 1s either secured “to the axle
ot the hinder set of polygonal wheels or 1s

secured to a separate axle and put 1n motion

by cog teeth secured to the under sides of the
In the
Tformer case the hinder set of polygonal
wheels are fitted with teeth (as shown at

tablets of the endless platfmm

b, ¢, d, I'ig. XX XII) which catch in

XXXVII, formed in

the 1nner sides of the tablets and thus in-

sure the turning of the polygonal wheels

and the shaft to which they are secured.

The cogwheel secured to this shaft gears into
‘a pinion on an intermediate shaft (as shown

at I K J L, Fig. XLITI, which 1s fitted with
2 series of cogwheels O" D’ E F G H)
and a corresponding series of wheels (C D
B If G H,) are secured in inverse order to
the carrier axle A, B. The wheels upon the
intermediate shait act

upon the correspond-
ing ones on the carrier axle throucrh the -

_‘rerventmn {)f a shifting pinion (C Figs.

Al and XILIT) which “is pivoted to a
l'adius bar (E I’ () and can be shifted from
one palr of wheels to the other according as
the carrier axle 1s to be driven with greater
or less speed. This shifting pinion can be
thrown in or out of gear with the pair of
wheels with which it is acting at the time
by means of an ear or cam I H which is se-

cured to a rock shaft that can be moved by

the conductor of the machine, whenever it
18 necessary to connect or to disconnect the
carrier axle with the endless platform upcn
upon which the horses act. The two posi-
tions of the shifting pinion are shown at
Figs. X1 and \LII where A 1s the master
wheel upon the axle of the hinder polygonal
wheels. B 1s one of the wheels upon the
intermechate shaft, C 1s the shifting pinion,
and D 1s one of the wheels upon the carrier
axle. I H 1s the cam on the rock shaft and

K, F, G 1s the bar to which the &;hiftinﬂ'

' ]:)1111011 1S pwoted In Fig. XXXIX J is the
axle of the hinder polyﬂonal wheels, B the

intermediate shaft, P one of the nter-
mediate wheels and () the shifting pinion.
The arrangement for transmitting the mo-

tion through a master wheel & I secured to :
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an independent shaft and driven by means |

of racks secured to the tablets A C of the
endless platform, is shown at Fig. XLILV.
Stzth, of the apparatus for attaching the
impulsoria to its convoy. The impulsoria 1s
preceded by a two wheeled vehicle which I
term the pilot as its office i1s to govern the
direction in which the tramn is to move.
This vehicle is shown at Figs. XLV, XI.VL,
XLVII, XLVIII and XLVIX. TVIIIL; 1t
consists of a frame mounted upon the axle
of the two running wheels through the 1n-

tervention of two sets of friction apparatus

similar to those of the impulsoria. A hori-

zontal wheel (S8 S TFig. ' XLVII, and Fig.

XTLIX) is secured to the frame of the pilot

and the upper side of its rim 1s grooved to
admit a ring tongue formed upon the lower
face of a similar wheel (A A Fig. XLVII and.
Fig. XLVIII) the two being connected by |
s, lang-bolt which is passed through suitable
apertures in their centers.  The upper wheel

is connected with the front extremity of the

frame of the impulsoria by a frame A B
C D (Figs. XLV and XLVI), which 1s
permit the |
wheels of the pilot to turn freely beneath 1t.
This arched frame terminates 1n an axle

arched upward sufiiciently to

(E F Fig. XLVI) which rests in pillow
blocks secured to the wheel A A Fig. XVII

or Ct C? (C? and C* Fig. XLVI, and 1s also.
fitted with an upright arm (D Fig. XLVI1IL).
The latter is toothed at its upper end and
cears into a pinion secured to an arch K

Fig. XLVI made fast to the wheel C* C?
(C® C*. The pinion shaft 1s fitted with a

lever handle by means of which the body of
the impulsoria behind may be rocked to one
side or to the other as may be necessary to

maintain it in an erect position when mov-
ing over uneven ground. In order to steer

the machine the wheel S S, Fig. XLLVII, 1s
fitted with an annular set of teeth, A B C,

Fig. XLIX, which gear into a pinion as

shown at Fig. XLVI. The pinlon 1s se-
cured to the lower extremity of an upright

shaft whose upper extremity is fitted with a

lever handle T, Fig. XLVII, by turning.

which the axle of the pilot may be turned

obliquely to the carrier axle to cause the 1m-

pulsoria to deviate to the right or to the left
of the direction in which it is moving at
the time. _'

‘The hinder extremity of the frame oi the

impulsoria is connected with the train of | ]

vehicles to be drawn through the interven-
tion of a two wheeled vehicle which I term
the follower.

connected at its front extremity with the |.
hinder part of the frame of the impulsoria
by means of a bolt N, IFig. XLVI1. The
hinder part of the frame of the impulsoria
has also a frame work O P Q R S which
bears upon the frame of the follower at the
points M L O, so that the latter tends to

The frame of this follower 1s

8,417

steady the impulsoria while at the same time
ample space 1s.afforded for the oblique move-
ment of the axle of the follower when the
impulsoria is turning curves. The axle of
the follower is fitted with suitable sets of
friction apparatus similar to those described
for the other vehicles. The draft bar of the
vehicles which immediately succeeds the fol-
lower is made fast to it as shown in dotted
lines in Iig. XLV.

In order to prevent accidents and to afford
a temporary support to the impulsoria I at-

tach a supplementary wheel to each side ot

its frame. Omne of these wheels 1s repre-
sented at Fig. LI. The axle of each of these
wheels is connected with a lever & K by
means of which i1t can be raised from the

oround or depressed upon 1t at pleasure.
“When the impulsoria is doing 1ts duty prop-

erly these wheels are drawn up from the

upon the carrier wheel, but 1n uneven

‘ground or in case of the accidental derange-

ment of the carrier wheel these supplement-
ary wheels will be found useful to afford a
temporary support for the frame of the 1m-
pulseria or to prevent its upsetting.

As before stated the frame of the endless
platform is constructed to rock upon its

hollow trunnions so that it may be placed 1n-
different inclinations with respect to the
frame of the impulsoria; this change of po-.
sition is effected through the intervention ot
a rack and pinion, the first of which 1s at-

tached to the hinder part of the frame of
the endless platform, while the latter is se-
cured to a shaft upon the frame of the 1m-
pulsoria ; this shaft is fitted with a crank by
moving which the pinion may be turned and

| the inclination of the endless platform

changed. The several parts of this mecha-
nism are shown at Fig. XLV where J 1s
the crank on the pinion shaft and K 1s the

ment of the rack is shown at Fig. XXXIX
T. VII. The object of this arrangement 1s
to enable the conductor of the train to main-
tain the endless platforms at the angle to
which the horses can work to the best ad-

vantage whether to retard or to accelerate

the movement of the impulsoria irrespective
of the change in the inclination of the frame

{ thereof in traversing, ascending and de-

scending grades. In ascending the hinder
art of the endless platform is raised and in
descending it should generally be lowered.
This arrangement is 1mortant, as without it
the power exerted by the horses would vary
with the slope of the road and in those cases
where most power was needed they would be
working at such a disadvantage that but a
small portion of their power could be made

avallable.

The articles to be transported may be

loaded in part upon the impulsoria and in
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part upon the vehicles which it draws. | They remain in this position until just be-

Where but a small amount of freight is to
be transported or when great speed is re-
quired, it may be placed wholly upon the

impulsoria and the train of vehicles should
be dispensed with. Passengers may be ac-

commodated in a body secured to the pilot

~or 1n some of the vehicles according to their
numbper or the speed at which the journey is

to be accomplished.

The apparatus I have thus far described
15 fitted for traversing common roads. It
may however be applied to railways by
merely changing the wheels which should
then have flanges to keep them upon the
rails. The propelling apparatus may also
be applied to transportation by water in
which case 1t should be applied to driving
paddle wheels such as represented at T, I, X.
These wheels are of the feathering variety
or in other words their paddles are caused
by suitable mechanism to maintain their ver-
tical positions during their rotation around
the axis of the wheel. In order to effect this
the paddles are secured to independent
shafts which are each fitted with -an arm;
and all the arms of the whole series of pad-
dles are connected with a ring which is
malntalned in a position eccentric to the

paddle wheel shaft by two wheels of less di-

ameter than that of the ring. By this ar-
rangement the paddles although carried
around by the rotation of the wheel frame
are maintained in a vertical position as
shown in Figs. 1 and 2 T. IX. In order
that the paddles may not be resisted by the
alr in their rotation I construct each paddle
of a serles of sections which are pivoted at
one of their sides to a frame that surrounds
the whole set which constitute a paddle and
is secured to the shaft E E, Fig. 2, T, VIIIvis
each section 1s also connected at its op-
posite or far side with a bar which is con-
nected with the paddle shaft by means of

‘a lever (C D T, VIIIM): the arms of this

lever are prolonged on each side of the pad-
dle shaft and are fitted at their extremities
with friction wheels A B. Inclined tracks
¢ ¢, are secured to the sides of the vessel or
to the frame which supports the outer pillow

block of the paddle wheel shaft in such po-
sition with respect to the friction wheels

that thosé” (B) at the hinder side of the

wheel run in succession upon the hinder
track just after their respective paddles as-
cend from the water and thus turn the lever
C, D, to cause all the sections simultaneously
to turn upon their pivots like doors and as-
sume directions perpendicular to the pad-

dle wheel shaft, as shown at Figs. 8 and 4. |

fore they enter the water when the other

friction wheel (A) runs upon the forward.

track and turns all the paddles back again
into directions parallel with the paddle
wheel shaft, as shown at Figs. 1 and 2. The
sections of the paddles thus open while pass-
ing through the air and present their edges
to 1t, while they close as they enter the
water and present their faces. In order that

the friction of the paddle wheels may be re-

duced to the lowest limit expedient, the jour-
nals of their shafts should be fitted with sets
of friction apparatus similar to those of the
carrier wheel of the impulsoria. The pad-
dle wheels may be arranged either at the
sides of the vessel or at its stern and should
be supported by a frame which can be
moved to raise the wheel or to lower it as
may be required to enable the paddles to

work always with the same dip whether the

vessel be loaded or empty.
Having thus described my apparatus for

- applying the force exerted by animals to the

purposes of locomotion, what I claim therein
as new and desire to secure by Letters Pat-
ent 15— -

1. The combination with the endless plat-
form, of an adjusting apparatus by means of
which the inclination of the platform to the
frame of the power carriage may be varied
to enable the horses to work to the best ad-
vantage, whether to accelerate or to retard
the movement of the impulsoria, in travers-
ing ascending or descending grades.

2. I also claim the method of connecting

the frame of the impulsoria with the pilot

by means of a longitudinal shaft which is
fitted with mechanism by means of which

the 1mpulsoria can be adjusted transversely

to keep the driving axle level and to pre-
vent the endless platform from sloping
crosswise when traversing a road one of
whose sides is higher than the other.

3. And lastly I claim in an apparatus
adapted to propulsion by animals substan-
tially as herein described the employment of

a single driving wheel arranged in such

manner as to admit of being leaned toward
the hill in traveling across slopes to pre-
vent a transverse sloping of the endless plat-

form on which the animals walk when the

wheel thus arranged is steadied by a pilot
before and a follower behind or their equiv-
alent substantially as herein set forth.

CLEMENT MESSERANO.

Witnesses:
R. WickLIFFE, Jr.,
- Axpr. CRESTADORA.
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