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VELOCIPEDES

AND

MANUAL LOCOMOTIVES.

With the view of making the illustrations clearly understood they

are numbered.

FACTS-HISTORICAL, PRACTICAL, AND GENERAL CONNECTED WITH

LOCOMOTIVES DRIVEN BY THE FEET ORHANDS OF THE DRIVERS,

OR BY BOTH OPERATING THE DRIVING PARTS OF THE MACHINE,

WITH SUGGESTIONS, AND DRAWINGS, EFOR IMPROVEMENTS

THEREIN .

THETHE original inventor of the velocipede would appear to be M. Niepce
asmaybe gathered from the following extract :-

"M. Ernest Lacan, editor of the Moniteur de la Photographie, in a re-

cent allusion to M. Victor Fouque's new work, " Truth respecting the in-

vention ofphotography," mentions the circumstance of all the correspon-

dence of Nicephore Niepce relating to the photography in that volume

having been published, but that M. Fouquehad since forwarded to them

extracts from the correspondence, which, as they did not relate to pho-

tography, were not included in his book. They, however, show conclu-

sively that Nicephore Niepce was the originator of the velocipede, though,

as is the case with photography, the original inventionhas been very

much improved upon by those who in later years turned their atten-
tiontoit.

"Manypersons," says M. Lacan, " are ignorant of the fact that Niepce

wasthe inventor of photography ; thanks to this other invention, bis

name will obtain thatpopularity which is due to it. " We do not imagine,

nor does M. Lacan stateit as his opinion, that the name of the greatdis-

coverer of the art of photographing will derive much additional lustre

frombeing identified with the invention of the velocipede ; but it certain-

lydemonstrates that while pursuing with the utmost ardour the solution

ofa problem which had previously baffled all his predecessors, he yet

could find leisure to construct a machine which, after the lapse of halfa

century, has becomethe rage of Paris and elsewhere.

The extracts given in the Moniteur de la Photographie are from



letters written by Claudele Niepce, then residing at Hammersmith, to

his brother Nicephore, and aredated respectively 19th November, 1818 ;

21st December, 1818; and24th August, 1819.

In the first letter he thanks his brotherfor the description giventohim

of the newmachine (the velocipede), upon which he was surprised to

learnhe had already been exercising, and which he (Claude) thought
would succeed admirably inacountry where the roads were level and

kept ingoodorder; but heimaginedthere mustbeanairofdrolleryabout

theindividual thus mounted. He alsoincidentally alludes to Nicephore's

son, Isidore, who, being longerinthe leg, would be able to attaingreat

speedtherewith, showing thatthe velocipede of Niepce was propelled by

thefeet.

Inthe second letter the writer states that he is pleased his brother

entertains the idea, which he (Claude) had suggested, of sending some

over to England, where he thought they might be turned to good

account.

Inthe last letter he alludes to the fact of their being in England, but

states that, being a foreigner, he had not yet purchased one, ashewas

fearful of exciting the raillery of his English friends-Claude was evi-

dentlyabashful youngman-and, besides, the cost, he adds, would be a

material increase ofthe expenditurehe was obliged toincurjust then, so

hewould rather defer doing so for the present.

Next as regards the philosophy of the matter, it is certain that aweight

couldbe rolled along a surface much easier than it could be carried over

the same distance; upon the same principle it mustbe easier for amanto

rollhis weight along a road than to carry it in walking; the walking

process is one in which the weight of a man is carried by either leg

alternately, while he by muscu'ar power constantly changes his centre

ofgravity.

The improvements which have occurred in the construction of manual

locomotives since the rise and fall of the original "Hobby or dandyhorse,"

have beenfew and unimportant, until we come to those which, in our

own day, are creating so great a stir and excitement.

That a carriage or velocipede, with but two wheels, the one following
thetrack of the other, and propelled by the feet ofthe rider(by simple

crankmotions), should maintain an upright position is, tothe superficial

observer, one ofthe most surprising feats of practical mechanics. When,

however, we consider the law of moving bodies, and their tendency to

continue in the direction of the impulse that set them in motion, and

apply it to the velocipede, we have the philosophy of the wholeproblem.

The easeof the operator to obtainhis equilibrium while the machine is in

motion, or rather the tendency of the vclocipede to be self-sustaining,

after a certain velocity is attained, is the same as that which sustains,

against the effect of gravity, the spinning top, the revolving wheel, and

the rolling hoop.

Inexperimenting upon this subject, we observe that a wheel of given

dimensions will maintain its equilibrium while revolving down an

inclined plane, with no greater velocity than from five to six miles an

hour; and when its motion becomes sufficiently retarded to incline to

either side, that the wheel does not immediately drop, as inthe instance

ofone set upright and not in motion ; but it is more retarded, it describes

aspiral curve of decreasing form, and, finally, comes to the ground.

Arollingmotion requires much less power to maintain it than awalk-

ing motion. Theoretically, ifaroadbe perfectly smooth, and if friction,

andthe resistance of the air, were annihilated, a velocipede, or other

vehicle on wheels, once set in motion, would never stop. Of course

such astate of perfection is impossible, but friction canbe lessened to a

considerable extent, and the more this is done the greater is the power

gained ; hence it has been found thatwhilst on a gravel road each ton



5

requires a tractive force of 1471bs, or about 1-15th the weight, drawn

onawell laid pavement the tractive force required is only 33lbs, or about

1-68th, and on arailway the force necessary to draw aton is only 8lbs.,
or 1-280th part of the load. Aconsideration of these facts explains how

amanmaymove 10 or 12 cwt. in ahand cart-no uncommon occurrence

-aweight which he could not standunder, much less carry to a consider-

able distance.

Acomparison of the force required in a rolling and walking motion

may be arrived at if we consider that the former is the motion of a perfect

wheel on its ownaxis, which axis does not rise or fall, consequently in

theory there is no force expended; andthe latter is like the motionof an

imperfect wheel or the spokes of awheel without arim, the farther the

spokes are from eachother the greater would be the rise and fall of its axis,

andthegreater the loss ofpower. Aman's legs maybe likened to these
spokes, the longerthe strides he takes in walking the greater the power
expended, forhis centre of gravity is at every step alternately lowered

and raised proportionately. If aman's legs are each 30 inches longand

hestrides30 inches at every step, this rise and fall wouldbe about four

ل L

A
P

inches, as will be understood by examining the triangle represented in

thediagram, where L L represents the legs separated from each other as

inthe act of striding. P the perpendicular to the base line S, which

latter is the length of a single stride. It is evident that the difference

between the lengthof Land P will be the rise and fall at every step. To

find the length of P, subtract the square of half the length of the line

S from the square ofL, the remainder will be the square of the perpen-

dicular P. thus :-

302-152-262 nearly

then 30-26=4 inches .

move a ton

Therefore, as it is necessary to lift the full weight carried4 inches for

every 30 inches of progress, it would be requisite in order to

horizontally to expend 4-30ths or 2-15ths of the power required to raise it

vertically, or about 299lbs., which is nine times the power requisite to

move a ton in a wheeled velocipede over a well-laid pavement. A further

advantagewould appear of the rolling over the walking motion, if the

frictionof the joints was taken into account; also if the strides were

longer agreater amount of powerwould be expended; but it must be
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admitted that if the strides were shorter a corresponding gain of power,

thoughwith a correspondingloss ofspeed, would be the result.

Fromthe above figures we mayeasily deduce the powerexpended in

walkingbyamanweighing 1ewt. for299-20ths= 14-95lbs.,andthepower
necessary to propel a velocipede of the best construction would be

33-20th=165lbs. Amanwalkingelingandpushing celosipedewouldthere
foreexpend14-95plus 1.65lbs=16.601bs; amansitting onanddriving a

velocipede33-10ths = 3.8lbs ; a man sitting onand driving a velocipede

containingabox of tools or other luggage weighing also 1cwt., or alto-

gether 3 cwt., 33-6-6= 4-95lbs. only This-advantage too is obtainedwith-

outthegreat incovenience of being constantly under the weight carried.

If the above be a fair comparison it would not be altogether judicious to

throwcoldwater ona subjectso promising as the improvement of velo-

cipedes.

In1822 wehave the earliest record ; a' Mr. JohnDumbell,in describing

his invention of a velocipede, says:-

"As in my improvements I aim at copying and imitating the works

of nature, Ibegleave to refer toher works as my great original rather

thandelude myself or others byany drawings or models, which at best

must be a more feeble delineation of what I would describe, and the

more so from the great extent and variety of the works of nature that

are applicable to my purpose, for I substitute in the organisation, and

moving of carriages, feet (or millepedes) for wheels, as far as this can

conveniently or profitably be done; and herein I view art as nature's

handmaid; I would make mighty things from small beginnings great,

andas fishes first to shipping/did impart their tail the rudder and their

head the prow, so I would from man himself and from the creatures

which move and creep upon the earth, imitate their powers of locomo-

tion, and prefer a carriage or vehicle made to run, walk, trot, orgallop, to

wheel carriages or to the sledge or plough; and I accommodate the feet I

use according to the ground I have to go over, the cloven feet being

wiselyadaptedby nature to some soils, the webb feet to otherplaces, the

horse's hoof, &c., to other situations, where a circularmotion is required..

Aboy rolling like a wheel along the roads and using his hands and feet

ao spokes ofa wheel, is descriptive of my method, so also is the Manks

penny with the legs of a manupon it, and likewise the spokes ina coach

wheel without felries or projecting beyond the fellies, or a given number

of those spokes (ad libitum) projecting through the fellies, which spokes

maybe made more fit to pass over the highways, &c., if shod with iron

orother hard body andwhich, if required, maybe made as horseshoes ;

or these shoes I attach to the felly of a coach wheel at such distances as

may be required, with or without friction wheels between the respective

shoes or alongside of them, and with or without springs acting at theheel

and toe, in order that the shoes maymove on a pivot or hinge resembling

the actionormotion ofaman's foot, theweight being received ontheheel
and passing to the toe, and then delivered from the toe of one foot to the

heel of the next foot. When required I make the spokes or legs with

joints inthem resembling the hip,knees, and feet of menorotherbodies,

or withwhat is called inmechanic's a universal joint.Amongst the works of art therowal of a spur turning on an axle and

touching the ground will serve to describe another method of applying

myimprovements, whichmay be made to act per se like the wheel ofa

wheefbarrow, or affixed toas many of thewheels nowused for a coachas

maybedeemed expedient, that part ofa spur whichgoes overa man'sheel

beingmade sufficiently strong for the purpose and attached to the felly, a

sufficient number of such spursbeing so fixed as will surround the peri-

phery of the said coach wheel. I also apply stilts, crutches, andthe tread

wheel in movingvehicles where thelabour of mencan be substituted for

horses ; aman on stilts being able to take longer strides than without

.
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them,canconsequently move over a greater space in thesame distance of

time.

We subjoinacopyofan interesting letter to the Mechanies. Magarinein

1831, by Saxula," onlocomotion:-

"Sir, Previously tomy sending toyour useful publication (which itis

myintentionto dosomemonthshence) an essay on the new science of

Locomotion, the principles of which Iclaim the discovery of, I request

yourinsertionof the following problem, the solution of which will exem

plify oneofthe leading principlesofthis newscience:-"Howcanaman,

without touchingthe ground, orhaving any lever or instrument in his
hands or elsewhere, wheel himself up the steepest road inthekingdom

inacommonwheelbarrow?". This has been-and may be still-thoaght

impossible to be done, but the assurance accompanying this letter will

satisfyyou that the taskcan be effected. There is no trickery whatever

inthething. Let a mantake a common wheelbarrow, without addition

ofanykind,havingan ordinary-sized wheel of 18 or 20 inchesdiameter,

FIG, 1.

K

H

K

and as very steep groundmaynot be near-let a square bar, ofone inch

thick, beputbefore the wheel, under it, upon hard level ground, which

willbeequivalent toahill rising more than one in three ; then let him

mount the barrow, and, without his touching the ground, cause it to

wheel,withhiminit, overthebar. The modeof doing it will beasolu-
tien of this problem."

Thefollowingis thesolution of this problem :-"A medium effectwill be

producedby sitting on the fore-board of the barrow, with the wheelbe-

tweenthe legs, andpushing the wheel roundwiththehands. But asthe

problemisamaximum, it canonly be solvedby standing astride on the

side bars of the barrow, a little in advance of theaxle, with the face to-

wandsthe barrow, layingholdofthe wheel by its felloes and pulling-or
ratherthrowing-alltheweight of the body backward, which willdraw

thewheel, and all with it, over the bar."

In1824,aMr. Jameson,writing to the "Mechanics' Magazine,"describes



avelocipede, similar in construction to abath chair, with along guiding

poleattached. In the same year a velocipede is described worked by

levers andtreadles; it went eight miles an hour when carrying three

persons. In1825, we noticea description of a self-acting carriage,moved

bymeansofcompressed air.

Thetwo-wheel velocipede is not quite a new idea, one is described

whichwasmoved by means of a large screw connected to various cogged

wheels, set in motion by the rider turning a handle. The carriage

itselfwasof peculiarconstruction-there were only two wheels, one before

and onebehind; but at each side were four iron rods, with small wheels-

attached to the ends.

In1833, a new velocipede was made, having a circle wide enough to

admitthe traveller's person, and encompassing his waist. To a horizon-

tal shaft proceeding from each side of this circle, a pair of wheels of light

construction, andabout 6ft. indiameter,were fixed;andclose to the ring,
to support the arms, were two short crutches ; the body in this manner

was so supported that the feet could just touch the ground to make a

stroke. Themachine was guided by alever, on which the hands rested.

The speedwas stated tobe nine miles anhour. ThedrawingFig. I repre-

sents this machine, which has been reinvented and proposed within the

last fewmonths as of superlative excellence: this qualitydoes not, how-

ever, seem to have been discovered in former times, and certainlyhas

not been in our own.

Some years later, in1839, avelocipede was invented bya Mr.Baddeley;

it consisted ofa framework of wood, suspended from the axles of two

driving wheels, one end of the framework supported a seat, the other end

was occupied by a guide wheel. The axle of the driving wheels was

formed into two cranks, either at right angles or opposite each other ;

the party using the machine occupied the hinder seat, andby turning

round the cranks with his hands. drovethe carriage forward. Therewas

across-head on the vertical spindle of the guide wheel, from which pro-

ceeded two lines, which, passing over the pullies, were attached to either

end of a balanced lever; the feet rested on this lever and effected the

guidance of the machine; the depression of the right foot would incline

thewheel and turn the carriage to the right, the depression of the left

foot would incline it to the left.

In the same year there is a description of Mr. Merryweather's Pedomo-

tiveCarriage. It consisted in a strong light frame, mounted onapair of

wheels6ft. indiameter, with a smaller guiding wheel in front. Theaxle

of the large wheels was bent into a three-throw crank, beneath which

threetreadles were suspended, one from either crank, the fulcrumbeing

placed at the hinderpart of the machine. A seat, wideenough for two

persons to sit side by side, was placedupon springs ; just over the cranks

another seat was placed, nearthe fore partof the carriage. The persons,

occupying the first seat caused the progression of the machine by the

impulses of their feet alternately upon the three treadles, one person

taking the near, the other the off-side treadles, while the central one was

commontoboth. The partyoccupying the front seatguided themachine.

It was said to go six or eight miles anhour, and to havedone a mile in

three minutes.

Acurious letter turns up in the " Mechanics'Magazine" of 1841 (vol.

xxxiv.) Itstatesthe first velocipedewasintroducedinFrance (L'Histoire
serepete). This velocipede consisted of two wheels, about 2 or 3ft. in

diameter, connectedby a pole, onewheel being in front and the other

behind; the rider sat onaseat across the pole, and propelled himself by

striking the ground alternately with his feet. The second made con-

sisted of two wheels, 5 or 6ft. in diameter. between which the rider

balanced himself on a seat propelled as before. Avelocipe de, coming

nearer to the one now in use, is a'so described inthe same volume. It is



9

a velocipede which had two whee's of about 6ft. in diameter, of the

lightest construction, placed three or four feet apart, and connectedbyan

axle-board carrying aseat properly balancedand arranged. Fromboth

thebackandfront of theseat,abar passedobliquely downward; at the
end ofthese bars awheel wasplaced12 or18 inches in diameter. The

wheels reachedwithinsix or eight inches of theground, andthe rider

hadtwo stilts, made ofbamboo or other light material, 18 to 30 inches

below the feet, provided with flat stirrups to support his feet.

Asuggestion for an improved velocipede in 1841 is thus described:-

"Let a carriagebe constructed, with two wheels 5 or6 feet in diameter,

andwith a third wheel of smallerdiameter placed behind,movingapivot,

as inagarden chair. The axle of the front wheels is to be cranked;

stirrupsare to be attached to thecranks, onwhich the weight of thebody

is tobe thrown alternately."

In 1845, Dr. E. Cartwright (the inventor of thepower-loom) describes

avelocipede consisting of a lightly-made frame; on the axles of the

driving-wheels of which were two treadles, worked by the feet of the

driver; there was also a kind of shoe oneachtreadle, in which the feet

ofthedriverwere inserted, so that hewas able topull as wellaspush,

thus rendering each crank double-acting and continuous.

In 1845, aMr Jones, of Carnarvon, invented a new railwayvelocipede,

made wholly of iron, weighing about half a ton, and capable ofcarrying

twelve persons.

Onthe 16th of February, 1865, Frederick Parker applied for a patentfor

"Apparatusfor affording exercise to thehumanbody." He states that

his invention consists in connecting together certain levers, treadles,

wheels, springs, and weights, and combiningthem with a seat, whereby

exercisemaybe taken inaroom asonhorseback, and foruse outofdoors

the apparatus isto be mountedonwheels.

Onthe 15th February, 1861, Ebenezer Poulson, of Shadwell,_applied

for provisional protection for improvements in velocipedes. He says

"thatthe drawback tothepresent velocipedes isthe want ofpower. He

proposes to overcome the difficulty bygiving amuchgreaterpower,and

toaccomplish this he employs two levers, one on each side of the veloci-

pede, with aconnecting-rod from eachlever, the levers being attached to

twocranks fixed on the main axle or shaftofthe driving-wheel, and these

cranks are fixed at right angles, thereby giving acontinuous andgreater

power to be worked from the endofthe lever, either by manuallabour

orstcam. The invention appears to be applicable to the propulsion of

all kinds of carriages, barges,andboats."

Nothing further occurs worthy of record until the year 1862, we then

meetwith a patent, which was never completed, by Mr. E. Massely, of

Antwerp; this contains a suggestion with regard to preventinguneasy

joltingsby the use of a peculiar novel spring, which we consider quite

practical.

Hethus relates his improvements :-" I place the crank axle of the

velocipede at the back end of it, and I fix on it the main travelling

wheels, which by preference I make of a large size, say about 5ft.

diameter, more or less. The crank axle with the travelling wheels

revolves insuitable bearings, formed oneoneachside of eachcrank, which

bearings are adjusted into the main framings of the machine ; these fra-

mingspassfromtheback to the frontof the machine andcarry the ' fore-

carriage,' at the front end ofwhich theguiding wheel or wheels are fixed.

About midway in the main framings (which framings I place by

preference about 12in. from the ground) bearings are placed, in

which the centres of the treadle levers work; one end of each of the

treadle levers is attached by a connecting rod to the cranked driving

axle, while the other end is placed so as to receive the foot of the

person usingit, and it is actuatedby the weight of the operator pressing



10

downthetreadle, andthusdriving the crank upwards; this operation is

performedalternately by eachfootoftheoperator. The operatorinwing

thismachine can,ifdesired,standor leanagainst a seat, er bar ofwood

properlyadjusted for the purpose, bywhichsteadinessofmotion-is gained.

Thefore-carriage maybe made withoneormore wheels, andissupported

onsuitablesprings; it isguidedbya leverand rod, or handle, which is

ander the control of the operator. Theupper part ofthe carriageis tied

FIG.2.

A

F

E

together with suitable rods and stays. The treadle ends of the levers

mayhave springs of india-rubber under them,working against a part of

the framing. The driving axlemay be formed, if desired, with additional

cranks, to be workedby hand suitably arranged, or velocipedes on this

principlemaybe constructed with two or more crank axles coupled to-

gether, tobe worked by two or more persons. Inplace of springs used

FIC.3

in the ordinary manner for the purpose of easing the jar of the carriage

arising from passing overrough or uneven roads I make (if desired) the

naves of the wheels hollow, and between the inside of the nave and the

axle box I place three or more spirally-shaped, or other description of

spring, conneoted to the axle box, and to the inside of the nave ofsuch

wheel. These springs can be applied as may be most convenient to one or

more of the wheels ofthe velocipede."
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In1862 Mr. W. Edgepatented avelocipede (Fig. 2), but nevercomple-

tedhis patent. The arrangement of the article is thus described:-

This inventionconsists in constructing velocipedes, as shown in the

drawing annexed. The rider or operator, sits on the seat A andworks

thetwo treadles B, B1, alternately ; these treadles are hingedon acom-

mon stud F, and the extremities G, G1, act upon the stud C at each

downward stroke. A small portion of each treadle is hinged, as shown

nthedrawing, so as to prevent the back stroke having any effect on the

studs. The velocipede is guided by the wheel E or other suitable means.

The return or up stroke of the treadles is made self-acting by india-

rubber or other springs, as atH.

In 1862 we have another patent for a velocipede, which was com-

pleted, and we may suppose, therefore, offered same prospect of suc-

F FIC.A

d

E 6

E

E

C

cessful use. It is described by the inventor, Joseph Goodman, as

follows :-

This improvement in velocipedes consists in connecting the treadles and

hand levers to the cranked axle to which the main wheels of thecarriage

are fixed, and in arranging handles to the hand levers, which through

chains or cords communicate with the fore carriage in which the guide

wheel is fitted, and turn it in anydirection required for guiding the car-

riage. Alsoin mounting the axle of the guide wheel inagroove made

inthesides ofthefore carriage.

The improvement in wheels consists in the following arrangements :-

That is introducing the outer ends of the spokes in the felloe where

felloes are used, or directly in the tyre. The hub or nave is formed in

two parts, one consisting of a flange carrying an inclined ring, which is

inserted under the inner ends of the spokes, and of an outer flange.
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Thedriving in of the inclined or conical ring ; tightens up the spokes,

the parts of the nave are secured by bolts. Fig. 3 of the

drawings is a side elevation, and Fig. 4 a plan, of the veloci-

pede. A, A, are treadles, and B, B, hand levers, all connected to

the crankedaxle C of the main wheels, as shown; D, D, are handles

fitted to the hand levers, and communicating through a chain or

cord E, E, with the fore carriage in which the guide wheel F is fitted,

oneend of the chainor cord is connected to one end of the axle G of the

guide wheel, it then passes under a small wheel b, up over a pulley cat

the top of one of the hand levers, down round a roller d attached to the

framing, up again over a pulley e at the top of the other hand lever,

downundera small roller,and thence to the other end of the ax'e. By

turning either of the handles to the right or left as required, theguide

wheelisturnedinthedesireddirection; byholding thehandles parallel
to the hand levers the guide will proceed in a straight line, notwith-

standing any slight obstacles that may come in its way. The axleG of

the guide wheel F is mounted in a groove or slot H applied to the

fore carriage, the wheel F fitted loosely on its axle. The improvements

inwheels for velocipedes and other carriages will be fully understood

on reference to Figs. 5 and 6. Thehub or nave is formed in two parts.

Fig. 5 shows two views of one part, which consists of aring or flange,

I, carrying a conical or inclined ring, J. Fig. 6 gives two views of the

FIG . 5. FIG . 6 .

innerface of the other part, which consists of a flange or ring,K, formed

with spaces, L, into which thespokes are placed. The inner ends of the

spokes are tapered to fit into the spaces in the inner face of the ring. By

driving the inclined ring, J, into the ring ,K, the spokes are forced out and

tightened up in the felloe, or where no felloes are used, in the tyre. The

parts of thenave are then secured by screws, M. We have nothing to

record till the year 1864, when this subject seems to have again become

invested with fresh interest. Mr. Alfred Goodrich constructed acarriage

tobe propelled by the motion of the body instead of that of the feet, by

which a large number of persons can be conveyed at a higher rate of

speed and with more ease and comfort than by the velocipede. This in-

ventionconsisted chiefly in applying an improved arrangement of levers

to alight carriage body, and in themechanism connected therewith for

givingmotiontothe machine. In the front part of the body of the cart,

inplaceof the ordinary seat, a shaft was fixed, on which were placed, so

that they might receive anoscillating motionfrom aperson sitting thereon,

ane, two, orthree chairs, according to the size of the vehicle and the number

ofpersons employed in driving it; on the back of each of these chairs

wasfixedoneendofa vertical lever, the other end ofwhich was connected

by means of a horizontal lever to another vertical lever, placed some

distance in front of the body of the carriage, the lower ends of the levers

were jointed tothe frame, so that they received a backward and forward

motion. In front of these levers, and above the fore wheel or wheels of
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the vehicle, was an axle with one, two, or three cranks, according to the

number of chairs in the vehicle, and these cranks were connected by

means of rods with the front vertical levers, the cranked axle carried at

each end a large driving wheel, communicating motion by means of a

chain to a pulley on the axle of the back wheels for propelling the car-

riage. The backward and forward motion of the front vertical levers

was assisted by means of small hand levers attached to them. The

vehicle was turned round at will by means of a hand lever attached to

the fore wheel orwheels, as in the velocipede.

In 1864 another patent was issued to Thomas Du Boulay, for improve-

ments in carriages propelled by manual power, which will be readily

understood from thedrawings.

DESCRIPTION OF THE DRAWINGS.-Fig. 7 shows a side elevation ; Fig.

8, abackelevation, and Fig. 9, aplan of a carriage constructed according

to this invention. In each of the figures the same letters of reference in-

dicatethe same parts. A, a, arethe two hinder wheels ; b, b, are the two
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forewheels'; c is the fore axle, which has a locked motion at the fore end

oftheframingframing,d, d, and the steering of the carriage is by means of the feet

ofthepersonin the carriage, which act against theparts, cl, cl, on the axle,

andthesemay be plain projections as shown, or they mayhave flanges at

eachend, ortheymaybe made like the fore parts of shoes to receive the

feet of the person. By this arrangement of the fore axle it becomes the

stretcher, against which the feet and legs press, as wheninthe act of row-

ing inaboat. The parts, cl, cl, maybe, ifdesired arranged to be adjusted

to and from the seat, in order to accommodate the carriage for different

persons ; or theseat may be arranged to be fixed more forward or more

backward, whilst the parts, cl, cl, remair constant; dxis a lever, having

its fulcrum or axis at dl, which may be adjusted in position by being

placed in one or other of the holes shown in the under perch or framing,
e. Thelever, d*, gives motion to a double-toot rack. f, thefore endof

which is guided atg. At the upper end of the lever are two handlesh,h.

Thelever,d*,isconnected tothedouble-toothed rack,),bya pin, i, theposi-



14

tionof whichmaybevaried by being placed in anyone oftheholes, il, in

the ever, dx. The hinderpart ofthe double-toothed rack is guidedby

twovertical rollers,j,j,one oneachside of theupper part of the toothed

rack; kisa toothed wheel or pinion, the teeth of which alternately gear

withthe upper andlower toothed racks, so that when thelever,d*, isin
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action, the pinion, k, andconsequently the axle, l, on which the two hind

wheelsarefixed, constantly turn in the same direction, and so as to give

forwardmotion tothe carriage. The double-toothed rack has on it two

projections, m, m, one on each side of the lowerpart of such rack; these

projections alternately come under and over the two rollers, n, n, carried

FIC.9.

B

H

H

B

A

bythe framingofthe carriage. Inthe positionofthe parts shown inthe

drawings, thedable-toothed-racksareresting ontheroller,n, n,butwhen

theforeendofthe toothed racks comes to the pinion thetoothedraaks

willdrop, bywhich the teeth ofthepinionwillcome into gear with the

teeth ofthe upper rack, bywhich when the upper end of the lever dx is
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movedtowards the frontendofthecarriage, the upper toothedrackwill

givermotion to the pinion'thenon the teeth. On the hinder part of the

double-tooth.rack coming to the pinion theprojections, m, m,will riseon

totherollers, n, n, whentheupper end of the lever at will be pulled to-

wards the person in the earriage, and in this manner will the carriage

be propelledforward by the to-and-fro motion given to the upper end
ofthelever, d. It will be evident to a mechanic, says the inventor,

'that provision may be made for having two pinions of different sizes

to be used at different times on the axle of the hind wheels, but it is

preferred to have only one pinion as shown.

Thenext in order is amanumotive carriage, the invention of George

Read, inwhich he places ascrew wheel on the driving axle of the car-

riage. Gearing into this screw wheel (as a substitute for the endless

screwusually working in endless screws) is a disc having a series of

friction bowlsarranged round its periphery, these bowls take into the

teeth of thescrew, andbyrotation ofthe bowl disc cause thescrewwheel

to rotate, and so propel the carriage. He places this bowl disc on a

verticle or inclined shaft, and continues it upwards to any convenient

position for driving by any convenient means. He places a universal

joint on this driving shaft, whereby it may be inclined and adapted

to any position for the convenience of driving. He steers the vehicle

by means of the fore wheel, which is mounted on an axis in bearings

in which the axis can be moved in the different directions required for

steering the vehicle, such motion being communicated by means of a

hand lever andconnecting rod, orby the feet of the operator. According

to this arrangement the one handis engaged in driving the winchhandle

while the other effects the steering. This invention was not of great

importance, we should judge, as it was not proceeded with.

Nothing further worth observation marks the record of 1865. The

year 1866 is not more memorable in this particular. An improved

velocipede, the invention of Edward Gilman, is the only one, and this

consists primarily of a perch carried by three wheels (namely, two

leading wheels and one driving wheel), the latter actuated by means

of treadles and cranks. The rearward portion of the perch is di-

vided or forked, and the driving wheel is mounted within the forked

partbymeans of an axle, which is carried in suitable bearings attached

to the perch, and is provided with a crank at each end outside the bear-

ings, the cranks being so arranged as to alternate the motion with each

other. Each ofthese cranks is connected by alinkorconnecting rodto the

rear end of a treadle, the forward end of which is hinged or jointed to

the forward end of the perch, which is made to curve downwards for

that purpose; the forward end of the perch is supported by an axle

having two leading wheels (one at each end thereof); this axle is so

mounted as to be capable of swivelling on a verticalpin bymeans of a

cross handle in front of the operator, who can thus guide the velocipede

as occasion may require. The treadles (which pass between the two

leadingwheels and outside the drivingwheel) were worked bythealter-
nate motion of the feet of the operator, either in a standing or sitting

posture, astride of the perch as near to or over the axis of the driving

wheel as convenient ; a seat was attached to the perch for that purpose,

and such seat was capable of being raised or depressed at pleasure to

suit the stature of the different persons using the velocipede. The

alternate motion of the treadles communicated a continuous circular

motion to the driving wheel, by means of the two links, or connecting

rods, and the cranks onthe ends of the driving axle. One of the prin-

cipal features of novelty in this invention is the appication of the cranks

toone wheel (instead of two as heretofore used), whereby the anomaly

of two wheels fixed to the same axle is avoided, for it is obvious that

the relative motion of the two wheels so connected can never be in
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unison except when running upona perfectly smooth plane, and ina

perfectly straight line, for the least irregularity in the formerdevia-

tionfromthelatter would require corresponding difference in the speed

ofrotation of the two wheels. This imperfection is most apparent in

turning such a machine in its course, inwhichcase oneofthe wheels

necessarily performs a segment of a larger circle than the other, and

havingmoreground togo overrequires to rotate proportionately faster,
which isimpossible when the two wheels are united to the same axle.

Theconsequence is that either the outer wheel performing thesegment
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of the larger circle mustdrag over the surface of the ground, or the

inner wheel performing the smaller segment must grind upon the surface

from its forward motion, being less than the other ; an evil increasing in

proportion to the unevenness of the ground, and to the deviation from

the straight line in the running of the machine. The difficulty

ofbalancing the machine on the ground whilst propelled byone wheel is

obviatedby adop ing a pair of guide wheels in front instead of one, as

is commonly the case when amachine of this kind runs upon two wheels

behind. In some instances this inventor proposed to useonly one lead
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ingwheel with the single driving whee', inwhich casethe operator while

inasitting posture could start themachine by the feet acting againstthe

ground outsidethe treadles, as in theold velocipede or " dandyhorse."

Havingstarted and baanced the machine, he then brings his feet on to

thetreadles,anddrivesbymeans ofthemwhilst still inasitting posture,

or ifhe stands on the treadles he adds the force of his weightto the

muscularpower ofthe legs, and thus gains a great advantage. This

patentwas never concluded like its prodecessor to which wehave called

attention.

The year of 1867 is not more prolific in manumotive machines than

itspredcessors, and while velocipedes have not entirely failed from the

publicmind, it is evident that the thing wants that genius of construc-

tion which insures notoriety in this year. William Tribe invented a

new construction of velocipede in which the power exerted by the

operator, instead of being directly applied to the propulsion of the car-

riage intheusualway,was so utilised as to compress or coil a helical

spring, in which spring was thus stored the power exerted, and the

tendency of the spring to uncoil itself was employed to give motion to

thewheels of a velocipede through an arrangement oftooth wheels and

pinions, oran endless strap or chain. In the drawing Fig. 10 is a side

elevation, andFig. 11a plan ofavelocipede constructedaccording tothis

invention.The springsaredenotedby theletter aandare enclosedincasings,

al; b, c, d, isthe lever ratchet and pall motion ; e is a strap orbandpass-

ingover the driving wheelsf, g, the latteris upon axle h of velocipede.

Thepowerhavingbeen stored in the springs, by working backwards

andforwards thelevers b, the velocipede is now ready for use, and the

pallhavingbeen raised, so as to release the springs, motion is given to

thedriving wheelf, and by the strap or bande to the wheelg'and axle h,

thereby putting inmotion the vehicle ; i, j, is aquadrant and lever

operating the guide wheel ; k is the lever of a brake for stopping the

machinewhendesired. The levers are soarrangedas to workbyhand,

but theycanbe so arranged as to be operated by the feet, or by both

hands and feet. The levers bcanbeso arranged as to wind either one

or two springs at atime. Theclaim to this planwas nevermade good

bythepropercompletion of the patent, and may, therefore, beconsidered

to be the property of the public, if any good is invested in such a con-
struction.

The year 1868 seems to be the one which most clearly indicates an ac-

tivemovement in the revival of velocipedes, and consequently in this year

thepatents recorded become more interesting therein.

- Messrs. Ardreyand Beckett lodge the particulars of an improvedvelo-

cipede, thepeculiarity of which is, in the first place, the application of a

ringofmetal, onone or both sides of the wheels, to which ring the crank

pinis attached. Inthesecond place, in applying springs made of a form

togiveelasticityto the carriage vertically so asnot to materially alter the

positions of the crank pin in relation to the connecting rodpinwhen inac-

tion; also inthe application ofahollowbush totheswivel wheel,whichwith

aboltpassing through it allows the pillar and stirrups to be securely fas-

tenedtogether. Thirdly, inmakingthe stirrups for the feet of metalwith

aprojection through whichthe bolt of a swivel wheel is passed, and fifth-

ly, inplacing the spindles which connect the upper rail to the seat of the

carriageat anangletherewith so as to give additional length and breadth

betweenthe rails of the carriage without increasing the length or breadth

ofthe seat.

In thus briefly noticing these earlier inventions, we would ask the

reader's attentionto the specialities of each. I think he willthenconclude

with us that, excepting the recent American or French machine, nothing

whateverhasbeen brought forward that can be said to possess novelty

overthose bygonepatents which have been accessible to the readingpublic
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formany years, and eventhese mentioned have been contemplated, ifnot

actuallyspecified.
Wenow arrive atacontrivance whichwouldcertainly stand excellently

well fora description of the "bicycle" machineof the presenttime;un

fortunately nodrawing accompanies this description,and the patentee

never lodgedacomplete specification. Inthe absence ofdrawings;the

description is so clear that we might almost conclude that the modern

machine was being here described. It is by a Mons. Rivière,and isan

improvementupon the then arrangement of velocipedewhich was then

well-known, and consisted inacurved bar orbeam resting by means of

bearings upontheaxles of two wheels, and so constructed that an in-

dividual might seat himself upon it as uponhorseback, yet so that his

feettouch theground. The rider propelled the machineby pressinghis

feet slightly against the ground, taking care to keep his balanceat the
sametime.

According to the invention the axle of the front wheel was fixed to

and rotated with the wheel itself, and passed through bearings formedin

the vertical steering fork on the vehicle, and each end of the axle was

provided with acrank having a balanced foot plate, so that the rider

could give motion to the machine through the cranked axle which

actuated the frontwheel, instead of pressing his feet against the ground

as in the old arrangement. The inventor further says :-

"Inconstructing a velocipede according to this invention I prefer that

theseat or saddle should be supported by a spring, andthat across handle

should be provided for actuating the vertical steering fork of the front

wheel, such cross handle being connected by a strap to one end of a

lever ofthe first order,having itsfulcrum in the mainbeam ofthevehicle,

and the lever being so arranged that by partially rotating the cross

handle upon its axis thefront end of the lever is drawn up, and its lower

endsimultaneously actuates a spring brake, which is pressed against the

periphery of the back wheel of the velocipede, thus retarding its motion

as desired.When not required to be usedthe lever is kept out ofactionby

a springprovided for the purpose. The two wheels mustbe in line with

each other, and I prefer that the front wheel shouldbe somewhat larger in

diameter than theback one.

From this description the novelty of the American or Parisianmachine

maybe well questioned. It is a pity the inventor did not include draw-

ings inhis completed specifications.

Inthe sameyear, Mr. Clark secureda patent for Obtaining and Apply-

ing Motive Power, by means of a velocipede actuated by a spring, and

which is thusdescribed by Mr. Clark in his specification. Steel springs

containapower hitherto unrecognised, it being simply necessary in order

to render this power illimitable, or at least very considerable, to make the

spring of sufficient dimensions, at the same time carefully selecting the

material of which it is composedso as to prevent fracture and increase its

elasticity. The combinedeffect of a numberofsprings possessing greater

or less powermay also beapplied. I propose to employ spiral steel spring

power as a substitute for the elastic force of steam, water, air or other

fluids ormaterial force whatsoever, the invention consisting in the mode

of applying the springs as a motive power.
This improved motor may beapplied to various purposes, as for moving

all kinds of vehicles, such as velocipedes, invalid chairs, carriages,and even

locomotives and trucks. I may also adapt this power to the propulsion of

vessels or submarine apparatus, life and other boats of all kinds. The same

meansmaybeemployedfor thepropulsion ofaerial apparatusofall kindsand

forms, whetherbal'oon or othershaped. Ialso utilise the power of spiral

springs forproducing motion inall kinds of mills as a substitute for wind,

wateror steam power, also working sewingmachines, apparatus for raising

rloweringweights,orelevatingliquids. Itisalsoapplicableforworkingma
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chinetools,agriculturalmachines,andotherpurposes. One ormore springs

maybeappliedateach part of themachineorvehicle tobeset inmotion. Iwill

here only describe one arrangement which will serve asan example. A

spiral springof suitab'e dimensions is enclosed in abarrel either toothed

or not, which is placed ingear with toothed wheels, or the motionmay

be transmitted direct by means of bands, endless chains, or friction

pullies.

Anexample of this invention is illustrated in the accompanying draw-

ing, inwhich Fig. 12 shows an elevation of a carriage having a spiral
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spring applied as a motive power, although it will be understood that the

mode of transmitting motion will vary according to the nature of the ap-

plication; Fig. 13 is a plan of the vehicle, while Figs. 14 and 15 show

longitudinal and transverse sections of the barrel containing the spring.

Inthese figures the same letters indicate like parts, a is a carriage or

vehicle on which is mounted the apparatus for producing themotivepower,

or instead of a carriage it might be applied to a balloon, boat, machine,or

other apparatus ; b, metal barrel or cylinder containing, 1st, an interior
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lining, c, held in place by metallic ribs, d ; 2ndly, the spiral spring,f, of steel

or other materialwhich is to act as the motor. The barrel, b, is provided

with a toothedwheel,g, which gears with apinion, h, keyed to the axis, i.

Onaxis iisalso fixeda grooved fly wheel, i, which serves to regulate the

action of theapparatus and communicates motion by meansof anendless

band,k, as shown to the pulley, l, and consequently to the axle,
m, of the vehicle The vehicle is steered by means of the lever handle,

n, whenthevehicle is required to move backwards, theband, k, is crossed,

as shown. The barrel with its double casing and the spiral spring motor
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are shown in detail at Figures 14 and 15. Two three, four, or more of

thesespiral springs are contained inone or more barrels madeof the re-

quisitestrength to prevent the breaking while retaining sufficient elasti-

city. The springs may be disposed in groups, one beside the other or

superposed. These springs are fitted onacommon axis, onwhich they

are simultaneously coiled or uncoiled and act all in the same direction,

being held by a single catch. By disposing a number of springs in the

same barrel an increase of power may be readily obtained. Brakes,

pawls, and ratchets or other equivalents maybe disposed for the purpose

ofregulating the speed or stopping the motion.

Weobserve that Mr. Clark refers to the propulsion of vessels onwater,

this is not, however, the first mention of an idea approaching a water

velocipede, as wehave a patent for avelocipede boat (ifwemaycallitby
suchaHibernianism) in 1867, in an interesting machine,the contrivance

ofMr.GeorgeCrossley,ofCambridge, andwhichwe shall fully describe

whenweconsider the water velocipede or manumotiveboat.

MODERN VELOCIPEDES.

Velocipedes occupy a vast deal of attention now in France. Manufac-

tories are established onalarge scale in Paris andelsewhere, andthe new

carriages, withouthorses, are constructed on very scientific principles,

lightand elegant, with all kinds of delicate appliances, atprices varying

fromtento fifteen pounds. They are generally made with only two

wheels (bicycles), while those constructed with three wheels are called

tricycles ; the word velocipede being too long, it has beenabbreviated to

"velox." Themanufacturers- one in Paris, at least-have large places

inwhich purchasers are instructed in the management of their carriages,

and three or four lessons are said to be sufficient to form competent velo-

cipedists. Manyyoung men have adopted them, and in thecountry the

velox maybeseen awaiting its master at the railway station. In one

caseaneconomical application has been made of the tricycle, the rural

postmen of the department of the Aubebeing provided with them, and

considerabletime is thereby saved in the delivery of letters in conse-

quence. Abox is attached to the machine, in which the postmen are al-

lowed to carry parcels for customers, so that a regular parce's delivery

isestablishedin the district, and the charge for the parcels soon pays for
thevelocipede. Theold dandy-hobbies went out offashion onaccount of

velocipede.ccthe whichtheygaverise, but great improvements

have beenmade in the machine, and its useis taught ina complete man-

ner. The spider-like structure ofthe velocipedemakes it very dangerous

to pedestriansat night, and those in Paris are now provided with asmall

lantern, toprevent accidents.

The " velocipedestrian" mania has now attacked young England.

France revived the obsolete machine and gave interest and excitement

to its useby altering its form from the four-wheeled species, safe as a

three-legged stool, to the graceful two wheeler that demands skill and

dexterity from the trundler. From our neighbours across the Channel

the furoremigrated to our brethren across the Atlantic, passing over us.

Thego-ahead vehicle is exactly suited to Americanideas. Walking, say

theNew York wags, is on its last legs. Schools, with the imposingname

of "Velocinasiums," for teaching the young ideahowto gyrate, are being
established ; racesare being relled; menandboys are beingwhirledhere,

there, and everywhere at the speed of twelve miles anhour. Inventors

are improving the machines, and manufacturers are making them whole-

sale, the supply at present falling short of the demand. Our turn has

come. There was a considerable rage for velocipedes in England some

thirty years ago. Theremay be those living who canrecollect seeingno

lessa manthan Michael Faraday spinning one up Hampstead hill ; he
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wasveryfond of the exercise, and, wemayinfer, saw good init. Didhe

originatehisownmachine? The velocipede appears to havehad seve-
ral inventors. Nicephore Niepce, one of the fathers of photography, has

beensetdownas the first. But this is questioned.

Anold Paris newspaper,bearing date July27,1779; tells of somenovel

feats of locomotion performed by MM. Blanchard and Masurier with a

machine whereof the description exactly represents the old form of velo-

cipede, only it was ornamented with a figure-head inthe shape of aneagle

whoseoutspreadwings served as tillers to the steering wheel. But this

maynothavebeen the earliestof pedallocomotives. It is natural to sup-

pose that the idea would suggestitself to the first manwho turned alternate

intocircular motion-to the inventor of the crank, infact.

Thevelocipedeasnowconstructed isa modificationof theolddandy-
horse,which was worked by impulse from the feet pushed against the

ground as a fulcrum. These efforts gave to the machine an impetus

FIG. 16.

which caused it to traverse several yards in distance on an even road

Byrenewingthese strokes onthe ground agreat speed could be attained.

Itis needless to say that on an incline or rapid slope its own weight

carried it down with considerable speed, which was moderated by

breaking the speed, by touching the ground with the feet. The dandy-

horsethus constructed weighed about 44pounds. Inascending a hill the

mandismounted and pulled the machineup by hand. With the modern

velocipedes it is easy to gofrom 7to 8 miles an hour without fatigue.

Themostprevailing form of themachine, and theone most favourably

receivedbyallthose who have bylong use learnt its value, and to enjoy

thismeans oflocomotion, is that calledthe bicycle, or two-wheeled veloci-

pede. These havebeen fora long time mnch used in France and in

America, andare now rapidly advancing into favour with ourselves, as

theypresent in their improved forms advantages which render thema

desirablemode of transport. The advantages are certainly very great.if

we consider that we are entirely independentof exterior aid in propelling
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ourselves by oneof these machines, and that while we indeed in doing

workconsume acertain amount of energy wehave the satisfaction of re-

placing that in thedesira ble and pleasing shape of apleasant feed. The

velocipede eats nothing: costs nothing to preserve it in working order,

FIG. 17. FIG. 18.
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requires no extra attention or looking after, and is readyfor our pleasure

or necessities at a moment's notice. It embraces in itself the entire

machinery out side ourselves, no small advantage compared with horses

andcarriages, or with railroads, inexecuting short oreven long distances

where time is not an immediatecontingency of value.

FIG. 19.

THE BICYCLE OR TWO-WHEELED VELOCIPEDE.

Figure 16 represents one form of the bicycle, or two wheeled velosipede

contrivedwith a self-brake, actuatedby the handle in frontof the rider.

Figs. 17, 18, and 19 represent other velocipedes of the same description
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providedwithsomewhat different fittings, and of lighter and more ele-

gantconstraction,besides being moremanageable.
Fig. 20 teisanother modification,without a brake, but velocipedists will

ingeneral prefer the use of a brake,as it givespower forinstantly stop-

ping.

THE TRICYCLE OR THREE-WHEELED VELOCIPEDE.

The three-wheeled velocipede is safer for timid persons than the two-

wheeled, although in Francethe latter is much preferred. Owing to the

graceful formof the three-wheeled and especially owing toits easyand

FIG. 20.

safer action-it is also used by ladies, and has become quite a feature of

country exercise. It is not so fast as the two-wheeled, but with skill, it

cansuccessfully compete with a carriage. Theseat of it is very east, and

comfortably constructed. The hind wheels are light, graceful, and turn

easily. The fore wheel is smaller, and serves to guide the machine by

means of a handle, which causes it to turn at the slightest wish of

the rider. The feet are placed on two pedals, shaped somewhat like a

Turkish slipper. The legs act easily upon these, and the feet can be in-

stantaneously disengaged, if required. The movement is much the same

as inwalking, and causes no fatigue. Thesevelocipedes may be used by

children, andare likely to supersede the old rocking horse.

Fig. 22 is a useful machire of the three-wheeled description,which
hasenjoyed considerable favour in this country.

The modern Parisian velocipede is represented by Fig. 23. It is a

single velocipede, and is muchusedbyladies. On this account it is made

farmorecommodious, and is provided with cushions to form an easy seat
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for the rider. The pedals are slipper shaped, which assists the legs in

theirneedful motions forconferring their exertionfullyuponthemachine,

and yet so that the feet may be disengaged without difficulty. The

larger of these three-wheeled machines has a lever which follows the

lineof the eccentrics attached to the pedals, and fits on to the axles. By

assisting the movement of this lever, the speed of thevehicle is cousider-

ablyincreased, andasimple pressure against it checks the rotarymove-

H
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ment of thewheel, and stops the motion of the machine. The lever acts

bothasameaus of propulsion and as a brake.

Fig. 23 represents athree-wheeled velocipede of another pattern which

is exceedingly light, and of an elegant appearance ; it is fitted up inthe

best stylewith cushioned seat, caneback, and the best wrought fixings, so

that it combines extreme lightness with great rigidity and strength

"Velocipedes de Luxe" cost almost any sum that fancy can reach,
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mounting up with the accessories that accompanythemto a large amount.

Velocipedesdo not owe their present successto theirnovelty. Theyhive

beenknownand used in years long gone by,and it may appear at firstre-

markable that in former years, whenmeans of communication were more

difficult than they are now, both inpoint of ease and expense, the veloci-

pede, as a travelling machine, should have so fallen into entire abeyance

and owe its regeneration more to a fashion than for any failure in our

present means of conveyance. The truth is that the roads were more at

faultthanthemachines. The velocipede, as now improved, demands a
fairly constructed road to travel on, and is not of much use in very hilly

districts, oronbadly constructedroads. Locomotion, whereanydescrip-

tion of vehicle is employed (and we use this word to imply all locomotion

other than ridingorwalking,ofcourse excepting locomotiononthe water),

is entirely dependent on the action of wheels,and all vehicles are made
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subservient to the best means of receiving the most effective motion

from their action. The power employed is thatof animals, or of man

W

himself. When the last, the machine is called,a velocipede, which is ab-

solutely only a man guiding himself-or riding-onwheels.
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PARTICULARS TO BE OBSERVED IN CONNECTION WITH

VELOCIPEDES.

For menof small stature, the front wheel should be from 34in. to86in.

in diameter ; formenofmedium height, 36in. in diameter; for tall men

the measure of the diameter offront-wheel should be 40in.

Onefactprovedby experience, andseemingly contrary toall reason,

is this that a small-sized man with awheel36in. in diameter, will be

able to goas quickly as his rival of a taller stature ona velocipede with

ahigherwheel. Thereason being that speed is not attained somuchby

forceas by suppleness and agility. It is on this account that children

often aremore clever and adroit in the first steps inthe management of

these machinesthangrown persons are found to be.

The forms ofvelocipedes vary considerably,although in principle they

remainthe same. We may easily conceive that in constructing aveloci-

pede, afew pounds gainedin lessening the weight of the machine is im-

portant, as well as any improvement in the disposition of the parts by

which the weight and strain is more fitly distributed, and any contriv-

ancewhich gives more commandormore ease to the driver of the veloci-

pede is to be regarded as an important addition to the value of the means

oflocomotion.

Wehave arranged a few general directions inthe more definite form

ofafew rules. Such a course our friends who are noviciates will, weare

sure, be considered still more ready and useful:-

1st. Keep clear of crowded streets and thoroughfares ; under all cir-

cumstances they are better avoided, and should never be driven through,

unless thevelocipedist has adexterousand perfectcommand ofthe machine

he is propelling.

2. Remember that the velocipede makes no noise, and consequently

there is adanger, where roads cross, of vehicles coming into collisionwith

thevelocipede, unless the driver be watchfuland onhis guard.

3. Tolearn the skilful use of the velocipede, the following rules must

beclosely followed :-Choose ahighway having a slight incline down-

wardsto a level road. Beginbyplacing the velocipede 20 or 30yards in

advance(ontheincline)of the levelroad. Thenput onthe brake and sit
astridethe velocipede. Take the two handles, let the legs hang down,

and let the toesjust touch onthe ground or as near the ground as the

length of legs will permit. Loosen the brake, and let the velocipede

movegentlydown the 20 or 30 yards to the level. The velocipede, carried

awayby its own weight and that of the rider, will advance with a speed

which increases with thelength of the distance traversed, but which may

always be moderated by the use of the brake.

4. Neverput the feet upon the pedals before you have acquired a pro-

perequilibrium by the means and in the manner already indicated.

5. Regulateyour balance by the handles held in the hands.

6. Keepat this exercise until pretty perfect.

7. Thetaskso far accomplished, place your velocipede in such aman-
nerthat the right side pedal shall be upwards. Placethe left foot on the

ground and the right foot on the up standing righthand pedal. Let some

kind and judicious friend hold the velocipede by the hinder part of the

spring, thenpress with the foot on the right hand pedal; it will be forced

downandputs the front wheel inmotion; as soon as this pedal is down

theother or left handpedal willbe raised. The left foot should now meet

its turn, press on the left pedal, and the right leg should mount without

pressure so as not to neutralize the impulse of the left leg. The foot

should be so placed on the pedal that the heel touches the rest, and so

that all thefront part of thefoot from the instep should be in front of the

pedal and not resting upon it.

8 Never mind if you havea few tumbles ; you will not hurt yourself
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much, and after you have mastered the art, you will store them as amusing

incidents ofyour apprenticeship.

Ithas been stated that one fairly practised in the use of a velocipede may

traverse 60 miles daily for eight consecutive days, including a liberal

allowance of time for repose, refreshment, &c., but this must be taken with

all reservation.

The question has been raised as to whether velocipedes were liable to

pay tolls. Recently the Southampton magistrates, after a week's con-
sideration,have decided that a toll collector has no power, under the act,

to charge for a velocipede.

At a velocipede race recently held at Liverpool, the time occupied in

running rather more than eight miles was forty four minutes .

FIG. 24

A

PLAIN AND EASY LESSONS FOR LEARNERS.

That there may be no difficulty experienced in following the various

directions already communicated, wesubjoina few easy lessons to be care-

fully followed. We have illustrated these that the tyro may be fullyable

to follow our guidance, which will surely confirm him in the use and ex-

cellencies of this convenient mode of locomotion.

Lesson 1 (Fig. 24) :-The assistant A pushes the velocipede with the

rider upon it down the incline, retaining the velocipede in his hand, and

steadies the machine so as to preserve its equilibrium, but not touching the
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rider. The rider in descending, naturally for want of confidence and

balance, would tumble over to the right or left. This arises from his body

being inclined too much to the right or left ; to correct this, if he inclines

to the right side let him turn the handle in front to which he is holding to

the right, which will cause the wheel to incline to the right also, and thus

restore the balance, if to the left reverse the operation. Care should be

observed to turn the wheel but slightly, otherwise you alter the direction

and balance of the machine completely. This lesson should be repeated,

say an hour a day, for three days, which will with ordinary care and

perseverance make a manmaster of this position. We would observe that

novices are apt to get discouraged at the apparent want of success in this

FIG. 25.

operation, but perseverance will lay claim to the mastery, generally in a

moment, and when we least expect it.

Lesson No. 2 (Fig. 25).-The learner stands on the front side of the

velocipede and holding the handle places his right leg over to the right

side of the machine, with the foot of his left leg just touching the ground.

He places the right foot on the pedal as shown, and balances himself well

inhis saddle. The assistant still supporting hlm, again pushes the velo-

cipede gently down the incline without leaving hold of it. The rider's

right foot descends in the course of the revolution of the wheel and the

left pedal ascends to the upright position, answering to that which the

right hand pedal first occupied, the rider lifts his left foot from the ground
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and places it on the left pedal, he has nowboth feet in the pedals. The

assistant still holding the machine, gently propels the learner forward,

who soon, by observing these directions, will become easily able byhim-

self to preserve his position and to by himself-direct the velocipede.

The tricycle for gentlemen (Fig. 26) differs in its general appear.

ance from those manufactured for the gentler sex, because the formerdo

not require the same considerations of comfort and convenience. In

this machine the front wheel is fitted with pedals for propulsion, as in the

bicycle, and the levers and crank observed in the Parisian model of the

lady's machine (Fig. 23) are therefore unnecessary ; the machine

combines in itself more lightness and elegance than the ladies velocipede,

and thus contributes to the balance of the general appearance andpleasing

fancies.

It is easy to see that this differs from the bicycle, in being provided

FIG. 26.

with two hinder wheels, in place of one, as is usual.

kind may be so constructed at a slight additional

interchangeable from tricycles to bicycles.

CHILDREN'S VELOCIPEDES.

Machines of this

expense as to be

Fig. 27 represents a velocipede constructed especially for children upon

the rocking-horse principle. The child sits across the horse in the usual

manner, withhis feet resting upon the pedal as in the tricycle already

described, and is of a similar construction. The steering is effectedby the

forewheel and its appurtenances. In this elegant mode of recreation the

muscular energies and physical development of the young locomotist

become fully displaced without the slightest approach to over-tasking

those energies, or of exposure to danger. This is, in fact, a most complete

and finished rocking-horse, one that will enable its rider to progress and

procure solid pleasure aud amusement.
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Anothervariety ofyouths' velocipede is in the form of the bicycle, only

reduced initsproportions to meet the case of its juvenile occupant.

Wehave thus far gone through thegeneraldetails ofthe velocipedesat

present invogue. To describe the numerous ideas (or to make a badpun

themany Cranks brought out by sanguine inventors to assist this novel

modeof " travelling on wheels " would be alike tedious aud useless ; but

afewgeneralclosing remarks may prove interesting. To commencewith

the pocket. One great barrier to the introduction of velocipedes, as

universally as they might be, is their expense ; but we must caution our

readers that abadvelocipede, if low in price, is yet dear, and that the

moneyoriginally saved in purchasing willsoon be absorbed in repairs ;

besides, that agood machine has all its extra money well invested in the

comfortandease of smooth working, in the lesser fatigue to therider, and

thesavingof "damages to make good," so liableto the cheaper class of

velocipede. Also, suae'y by association(a mighty lever in these days)

clubsmayarrange to pay for the ve'ocipedes by instalments, or to hire

them out for exercise at a slight weekly cost-say, so much in the pound

FIG. 27.

perweek for hire-for example : a machine at £10 might be hired for 5s.

aweek, or 6d. a week in the pound, and pay its cost within the first year.

The most useful forms of velocipede made hitherto are shown at pp. 30

and 31, and for the tricycle at p. 33.

The advantages to health are very apparent. Riding is beyond the

means of the "many." Skating is under the most favourable circum-

stances a pastime to be enjoyed only during ashort period of the year ; but

the velocipede can be usedby men of small means ; can be used all the

year round ; costs nothing to keep when in abeyance; is easily portable

fromplace to place, and the exercise in its use is recommendedby medical

men for preservation of health, in lieu of horse exercise where the latter is

beyond reach. It is also considered a cure for slight affections of rheu-

matism, or liver complaints. On the score of health, we wish to earnestly

impress on our readers the advantage and advisability of wearing flannel

shirts whilst riding the velocipede ; and we will also, though out ofplace,

suggest the wide a-wake, or billy-cock form of hat, instead of the old

chimney pot form of head gear. How puzzled some of those with whom
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wehavehad pleasant journeys on the velocipede looked when they first

mountedthe two-wheel, " dangerous looking," hoop like machine. "Oh!

holdme up; I shall never master it, &c., &c." were the exclamations; but

adayor two afterwards these very men rushed in onus withsome such

phrase, " Oh! what jolly fun ; I have come from - and never tumbled

once!" These very menhave often afterwards described the easy and

rapid locomotionas an enjoyment which was positively intense.

Therefore, let us assume the post of preacher for a few moments, and

kindlyaddressing our readers, lecture thus "My friends! Nothing is
done without a little trouble, and nothing is worth doing but is worth

doingwell." Recollect the pleasure you had, you author, when you re-

ceivedyour first cheque for your maiden essay. Recollect, grave doctor,

your first fee. Recollect, bland shopman, your delight at the first coin

taken over your counter. Recollect, you "man of figures," the joy at

sight of your first quarter's salary. Have you not told the story ofhow

your hearts beat at that supreme moment, scores of times to your

admiring children or grandchildren, and my friends " pour revenir, a

nosmoutons, " let us draw the moral as far as concerns the question on

hand to-day. Never mind a few tumbles. What a glorious scratch of

the hand you had-what a narrow escape with that lamp post onthe road

-how you thought the butcher's cart would upset you ! Never mind all

this-persevere-persevere persevere and difficulties will vanish like

snow under the sun'sinfluence. A few words of caution must close these

concluding remarks. Avoid crowded streets.

Donotmount steep hills until you are sure of yourself, you might roll

back, realising theapplication of " two steps backwards to one forward;"

get off and walk up hill until master of your position. Do not wash in

cold water after much exercise. Do not carry a stick or umbrella in

your hands. The less luggage you carry for long trips the easier will be

your progress, &c., with manyother such simple rules as will suggest

themselves to every one. We hope that before long, when the

velocipede is an institution (cherished word of the British language),

proper police regulations will exercise proper control over their use in

crowded cities and streets, for it must berecollected that the velocipede

is not a" brewer's dray," and is not meant to beused in stony or crowded

horoughfares. There is plenty of room for velocipedists in the pure

open country and suburbs without running risks incident to large
towns.

Mayyou a'l enjoy your independent rides as much as we do ours.

This facsimile reproduction of the original (published in 1869)

has been published by the Cyclists' Touring Club, Cotterell

House, 69 Meadrow, Godalming, Surrey and printed by J. N. &

H. Lock & Co. , The Harrow Press, 66 Lower Road, Harrow,

Middlesex. March 1972
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