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N THE DYNAMICAL PRINCIPLES OF THE
° MOTION OF VELOCIPEDES.
By W. J. Macquoen Rawxixe, C.E, LL.D, E.B.S,
(C'OMWMP? 153). .

In caleulating the whole work done on a given journey
the followin;m{tzinciple! are to ba obeerved :—Calculate by
Equation 18 t.Ee vertical aacent equivalent to the distance
on a level ; then, if none of the descending gradients are
steeper than the rate of inclination exisreesed by the co-
efficient of resistance, take the accual'd erence qf level of
the two ends of the journey, l-nnult.ipldy"l it by' t}u ratio (1 o+ b),
in which the gross weight exceeds the weight of the rider;
the product is to be added to or subtracted from the
ascent previously computed, wcordu:g as the difference of
level is an ascent or a descent, and the result will be the
height of a vertical ladder which is equivalent to the actual
Jjourney. i X

ame mode of calculation would be applicable to all
fm/.lThi::h, if the velocipede could safely be allowed to become
ely accclerated on stesp descents, so as to acquire a store

of energy available for surmounting ascenmts. But if the
brake js o be used, 80 a8 to prevent acceleration, the cal-
culation is to be modified as follows :—When a descending
gradient occurs in which £ is greater than £, calculate what
the depth of descent would have been in the same distance
if ¢ had been equal to f; in other words, multiply the

actual depth of descent by -‘i , and uge the product instead

# the actunl descent in caleulating a virtual or effsctive
lv:a!ue of the differenco of level of the ends of the journey.
Another way of stating this is as follows :—When a de-
scending gradient © occuvs greater than f, multiply the

depth of descent on the gradient by 1 —-—%, and consider

the product as an ascent, to-ba combined with the actual
difference of level of the enda of the jouruey, in order to
allow for the lows of the emergy that might have been
acquired by acceleration on the steep deacending gradient.
In algebraical aymbols, let R, be the resistance en
& lavel; and let 5 denote, if positive, the total ascent, mc'l,
if negative, the total descent during the journey, modi-
fied, if n , in the manner already descnf)ed, to
allow for the loss of energy due to the use of the brake on
steep descents; ther the work done is equivalent to that of
raising the weight of the rider vertically upwards to the
following height i—

Baf:'_g‘vt?’)ﬂ.':(l +B(fo+d; . . (B0

in the first member of which R, denotes the resistance on a
Jevel, An ascent may be reduced to an equivalent add:-
tional distance, and a descent (with due deduction for the
use of the brake) to an eguf t saving of dist by
ividing by /.

o 24. ri%r{g Pressure—While the velocipede advances
through » distance equal to half a revolution of the drivi
wheel the pressure of the foot of the rider i3 exe
through a distance equal to twice the crank-arm., Hence
the pressure of the foot of the rider must be as many times

tor than the total resistance as half the circumference
of the driving wheel is greater than twice the crank-arm.
In symbols, let ¢ be the crank-arm; d the diameter of the
driving wheel, so that = d is its circumference; P the
pressure of the foot on the stirrup ; then

P= "__::‘=g(/i.) QA+BW; . . (@)

and the ratio of the pressure required to the weight of the
driver is

%:’g(/:o(u-b) R}

Ordinary values of the ratio %_ad range from 4to 8; being

often capable of adjustment by shifting the position of the

treadles in the cranks. As an example, let us sug&ose this

ratio to be 5; let the roadway bt]a? bvell, and, as before, let
1 -

F+d)= g Then we have WS o the pressure

required is one-eighth of the weight of the rider.

‘Another calculation which may be made is of the follow-
ing kind : Assuming that the rider is able to exert a pressare
hearing a given ratio to his wmg}‘l]:, what rate of ascent will
this enable him to surmount? e answer is given by the
following equation.:

. 4cP -
v= T+8xdW ! - ®

For example, the data being the same 23 before, let us
assnme that the rider is able to exert a pressure equal to

P P_1,
half his weight, so tlmtw-—g,

—002==0"08 — 002 =006 =1in 16 nearly,

ther we have

. 1
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With & preasure equal to his whols weight we should have
3= (r'16 — 002 =014 == 1 in 7 nearly.

25 Day's Work of the Rider—It has been aacertained
by experiment that a man of ordi strength and
activity, dimbingaa vertical ladder, is able to ascend for
eight hours per day with an average speed of about, half a
foot (or 1524 millimetrea) per second ; which gives as his
day’s work the raising of his own weight to & height of
14,4001t., or nearly 4400 metres. This, however, is known
to be the most favourable way in which the muscular

wer of the legs can be exerwfi the pressure of the foot
g:ing at all times equal to the whole weight of the man.
During less favourable modes of exerting the legs, and
sapeu?ﬁly when the pressure of the foot parallel to the
direction of motion is much less than the weight of the man,
a much smaller amount of daily work is to be expected.
Accordingly, we find that the work of avelocipede journey
of sixty miles on a level road is equivalent to lifting the
rider 7920ft., or only about 055 of the day’s work of
vertical climbing,

pected - from velocipede riders when the powers of the
vehicle have been fully developed. A day’s work equal to
that of vertical climbing would correspond to a journey of
about 110 miles on & smooth level rozd,

A rough comparison, however, may be drawn between
velocipede-riding and walking, in the following way. Sup-
pose we asaume that & man who can ride 60 miles per day
on a velocipede on & ;mooth }ev:l ;o;fl is able to walk 30
miles per day, The length of the day’s journey in walking
will n}o,:be leyuened to mgyﬂ'mateﬂal extent 3{ the occurrence

elimination of the present wasteful and quality-destroying
copper-wall system, in favour of the steam tray evaporator ;
indeed, the opinions of practical men in the West Indies are
radually taking this direction, and one.of our leading
est Indian engineers, in a report to the largest of our
sugar wing and facturing corp , Bays,
while advocating the employment of steam, as opposed to
direct fire evaporation, “rigid y a8 well as the march
of improverent demand the abandonment of the open
Taiche aystem.” Language can scarcely be more forcible.

Df:}‘.‘y degmm"f el "Lpede or;L " H "&xl; d s
with using the veloci at ence that degree of
h %r of steep which doubles the total
of the velocipede, making it one-twenty-fifth instead of one-
fiftieth of the gross weight, or one-{wentieth instead of
ons-fortiath of ﬁe w‘eziﬁ}xt of the rider, brings down veloci-
gede—ri.ding to an equality with walking; and any greater
egreo of ronghness or of steepness gives walking the
advantage.
The same method may be applied to other numerical
data. Suppose, for example, that it should be ascertained
that a man who can walk 30 miles per day is able to ride
75 miles per day on a velocipede on asmooth and level road;
tl:)he deg;ee of mlughnesped o:-h:tg steepness u:hich mh tvh;i:l kc.:.u
rings down velocipede-riding to an equality witl in,
is that which i total resi . tytwo and a-hal
times, ing it one-twentieth of the groes weighthor one-
gixteenth of that of the rider. WJIMR
Glasgow University, 6th August, 1869.

KNAGGES PROCESS OF CANE SUGAR MAKING.
In our impression of November the 8th, 1867, we EM{&:
dosorintion.  Tlusteated deats. o

The pt at sup ing the copper wall by the
concrator tray, excellent as have been the results by eom-
parison, is but an evasion of the difficulties so long endured,
tnasmuch as one ?mm of direct fire heat is but exchanged
for another; and although-by rapid tray evaporation a
ugeful product is obtained, it still embraces the saccharine
principles in cembination with the impurities of every kind,
and can only be.dealt with by the refiner in order to bring
it into a state fit for use. The same authority above-men-
tioned, speaking on this head, says:—

I cannot convince myself, even admitting that the ocomcreior
doen sl that its most enihusiastio supporters claim for if, that it
can supersede the ‘‘ vacunum g;a." ing of ‘““usine,” or
““vacaum pan sugar,” direct irom the csne juioe, cannot be called
refining, though the 1;rodunt may be equal to refined sugar; we
propose, by the aid of charoosl—and this item of expenditure will
probebly be leas here than in Xurope, becauss the refiner has to
operste on & @poiled material while we deal with uninjured juice—
and the ‘‘iriple effect,” or other approved process (alluding to
the patent system) 4o sconvert our pure juice at onos into sugur of
a qualisy equal to that from the refinery, which will compete in
the same market with it; besides this the refiner’s proflt, ss well as
the tg:'oﬁh destroyed by spoiling first and then refining, i» secured
by this system.

thhing can be stronger than this ; and the system of

H P

detailed ption, Y 2
Knagg’s patent process of clarifying cane juice, and sub-
b tion and lation : 8l +anad

d offers every inducement to the pro-
duction o% Muscavado and other high class sugars of such
colour and quantity as would command the best prices,

P wo also
that the whole process had been exhibited in operation at
the works of Messrs. Easton, Amos, and Anderson, at

short of bringing them into the classes where our present
somewhat anomalons Customs’ restrictions would operate
to their prejudi ’

Erith in the l1:1’6:;«;11(:2 of a large number of gentl
interested in the sugar trade, and that the opinion formed
by all il;esent was extremely favourable to the new process,

‘We have since watched the colonial papers with some
intereat, to ascertain if the invention was making head, and
if the results obtained under a tropical eun, m‘f subject to
all local difficulties, were as favourable as those we ourselves
witnessed at Erith, and veatured to anticipate for the
apparatus when put into actual use. The first portion of
Mr. Knagg's invention, viz, the defecation and clarifying
by means of sulphurous acid gas and permanganate of
potash, has now been tried in Demerara, Trinidad, J amaica,
and is in process of trial at Brisbane; in every case the
most complete auccess has been achieved. For instance, to
quote from the Trinidad Chronicle of Feb. 25th, 1868, from
& report signed by no less than eleven planters :—

The prooess is free from complication and efficacious, and
witain the working power of “K man of ordinary capacity. The
juice is thomummﬁ, sad enters the ooppers so pure that

kimming is di d with-s0 much so that were it
entirely amitted, the ll:st would be far cleaner than any amount
of manipulation can 0 it under the ordinary process. The
juice ia greatly decolourised, P 1l of the colour
mda brandy and water, and a8 clear, Again Messrs, Bernard

Mesars, John Spiers and Co., state ‘*‘the economy and

advantage of your process, sa far as we can now judgs, is aa fol-
lows :—.fl‘). Two clarifiers being required where four are now used ;
{2), the liguor after being defecated by the sulphurous gas, comes
from the subsiders into the co) 80 very cleur that the number
of boiler men on the wall oan be reduced to two ; (3), the increased
quantity of ugsr, from 4 to 6 per cent. on the ordinary prooess,
s obtained by the skimmings being reboiled in the clarifiers; L&.’.
the quality of molaases is much improved, and the density of that
drained from some of the sugar made by you (Kneggs) was 40deg.
Besumsé ; {5), sameness of quality of sugar whether from plant or
Tstoon oanes, and of whatever density; (6], the tempering

Further iments are-necessary before any. conclusion
can be arrived at as to the uimost daily worg to be ex-

| WORKING MEN’S CLUB AND INSTITUTE UNION.

—VISIT TO CROSSNESS.

THE council of the Working Men’s Club snd Institute Tnion
wisely determined some time since to arrange s series of visits by
the mermbers of the Union to public buildings and important

hitectursl an i irg works leted or in p
Several of thess visits have already come off—to the Ho'born
Valley Improvement, 3t. Thomas’s Hospital, Blackfriars Bridge,
the Metropolitan Embankment, and other places. The most
recent visit of the serien—wi took place a few days ago—~was
to the metropolitan sewags outfall at Cromness. Tke visit was
1 ded to have included an inspection of the northern outfall at
Barking Creek also, but from some hitch in the arrangements the
visitors were unable to land at Barking, and the northern sewsge
systow of the metropolis may be left out of consideration in our
account of the visit,

'™ @ ooundil of the Union look forwerd ho) ly to the results
of these visits as likely to exercise an impo: t influence in eon-
nection with the technical education of the working men who ma
join the excursion. The policy of the council is to obtain for eac|
visit the services of » ‘““guide, philosopher, and friend " to the
exoursionists, who mey be able and willing to explain intelligently
the plan and character of the works visited. In the visit to
Crossness Mr. Edward Hall, F.8.A., was the guide and expositor.
On the evening )prior to the vinit— Friday lsss —Mr. Hall delivered
a lecture, ab tly il d with di by favour of Mr,
Bazalgette, on the metropolitan sewsge system, in the
Hall of the Soeiet?' of Arts in the Adelphi, the lecture being

pecially i ded for the ion of those who intended to

join the exoursion. From Mr. Hal's lecture on the Friday

evening, the conversational disoussion in the wteamer in goi
down the river on Saturday afternoon, and our own inquiries_ an:
ingpection, we compile the following account of the werks and the
ist,

VIKLG,

The lecture on Friday svening was numerowsly attended. It ix
proverbially dangerous to J“d from appearances, and unsafe o
conelude from thern confidently. We venture to think, notwith

of the liquor is made more essy snd perfect; (7), the drain.
ing of the molases {ram the sugar is more rapid; {8}, the small
outley required.

Ths complete apparatus, the trial of which we witnessed
at Erith, has as yet only been erected on the Bushy Park
estate in Jamaica—but we ses by the Gleaner of Kingston,
Jamaiea, July 9th, 1869, that a committee of fifteen planters
have reﬁo very favourably, especially of the evaporator,
of which they say : “That the evaporator is decidedly the
most effectual, jcal, and expeditious mode of evapo-
rating cane juice we have seen or heard of, and as a proof
we give the following results :—

The cane ‘juice

standing, that if the audience at the lecture and the visitors to
Cromness on the following afterncon wers, for the greater pars,
conventional ‘‘ working men,” they must have been the very clicé
of their order, The steambost Black Prince, specially chartered
for the oceasion, lefs the Temple Pier on Baturday affernoon at
threa o’clock, so well filled as to laave very littls room for the
excursgionists who had the option of joining at Blackwall.

The firat point in passing down the Thames demanding spesial
sttention is the sewage pumping station at Deptford, often
described. At Deptford it is curicus that the sewage, ns it
arrives from the Surrey side of the metropolis—~and it is the same
2sewh is tively i ive as regards smell. The
visitor might naturally expect to find at the bottom of the well
fmml which the sewage is lifted a fstid, turgid, viscous siream,

from the clari on the
stood at 83 deg. Besums, and in five minuler came out at 30deg.
t0 35 deg,

‘Wegather from the samepaper that Mr, Knagg’sinvention
is attracting considerable attention in the colony, so much so
that the Governor and the Commander of the Forces, have
h d a é)uhlic exhibition of the process with their
presence ; and there can be no doubt that if' Mr. Knagg’s
nvention realises the expactations which those who have
aseen it in operation entertain, it will have a very important
effect upon the prosperity of our sugar-growing colonies, by
improving the qualityof the produce, and reducing to a mini-
mum the amount of skilled, or, indeed, any labour required.
‘Wae have selected the p t for again drawing

Y 9 to the senses of sight and smell; but, instead of
that, he finds oan ».quantity of dirty water, not apparently
very thick, and slthough not sending forth a perfuma quite of the
otto of roses or eau de cologne charscters, paasibly bearsble. A
man employed at the bottom of the well is hooking up the inxoluble
matters likely to interfere with tho working of the machinery.
The leading artiole that his gripe fetches up is human Lair, aa :13-
charged from the barbers® shops ; shavings, and pisces of leather and
cloth of varions kincs slse turn up, but the hair nsually bulks quite
a8 largaly as any other description of materisl. The sewsge having
thus performed its ten mile journey, is lifted at Deptford 20ft.,
that {t may flow on for seven miles 2240f¢, to Croasness, where
it has to bs again pumped up for dischargs into the Thamens,
Although the sewage as it arrives at the bottom of this lift at
Daptford is comparatively inoffensive, it is curious that when it
resches tlu)nppu level to whioh it is pumped it has s very distinotly

the ion of our readers to_this subject, b -we,
think that, during the existing disturbances in Cubs, our
colonies, with proper appliances, may become the first sugar

ucing communities in the world; but to do so, the
islands must not, as the Governor of Jamaica is reported
to have remarked, “stick in the mud and do things In the
way their fathers did them, but copy the energy and
scientific skill of those who have succeeded in makin,
the despised beet-root a formidable rival; and we do not see
that they can make a better beginning then by adopting
the invention of ome of their own peopfe.”

If these considerations have. force in connection with
the islands, they sp;)ly still more completely in the
case of the maink loni D and Berbice,
with large vacuum pan estates, and ample supplies of water

P smell of naphtha, probably from the bursting of globules
and the exhalation of their gases from ths agitation of the sewsge.
In the course of the great main between Deptford p\u:ﬂing station
and Crossness, there is & reach of 5000ft. of tunnelling under
the town of Woolwich, the sewage is conveyed thmughmﬁmt.
of 11t. 8in. barrel sawer. At Croseness the sewags is lifted from
the leval st which it arrives to the reservoir. This tremendons re-
ceptacle our readers will recollect is sbout 572ft. Innflbymﬂ. wide,
and when fallis about 17ft. deep, which makes the lift abous 35ft.,

3 but thereservoiris rarelymore t! nwfull,mdthewor’gog:hfm

enginss at Crossness is not much in excess, as eig) i,
tothoseat Dc'l;f.furd‘ ‘Thereisof course anincreazsd quantity to lift
attheoutfall from the deliveries {0 the main in Greenwich, Charlton,
and Woolwich, At Crossness the strata uj which the works
are,constructed is to » th of 30ft. at the botbom, ﬁmy mub-
angular flint gravel, next river sand, and above thess, blue clay,
peat, brown silty olay, and vegetable soil. In some of the irial

for working them, should stand p production
and in sugars of high quality ; but these facilities, great aa
they are, may be immeasurably improved by the general
introduetion of an improved clarification, such aa the aystem

now under consideration embraces, and notably by the

shafts the peat was ss much ag 11f¢. in depth,
The inery at Deptford and st Crossness, the laying out and
dition of the p ines and g ds at the sewage stations, are
Lighly creditable to the engineers wha have laid ous theworks, to
i b a0 o e 5 e s
supervisors who @ works an 3
inginat in the splendour as well as of this for




