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' 'EXPERIMENTS WITH TURBINE WATER-
R WHEELS.

A very intoresting series of 'cxperimcntg, with sev-

~eral diffcrent varieties of Turbine water-wheels was

made at the Fairmount Water-Works, Philadelphia,
during 1859-60. As this species of wheel is attracting
wmuch attention from water companies, manufacturers,
‘&e,, who depend .l:.?n' water as a motive-power, we
present a few extracts from-the official report of -the
chief engineer, Mr. Birkinbine, accompanied \\'\i!h il-
lustrations of the most effective wheels, and some re-
marks as to their working 1)5§'gr.,

It may be well to remark that these experiments

-were made by the dicection of the water commitfee of
- the councils of Philadelphia, and were conductedfunder
© thei liate superintend of Mr. Birkinbine,
We also give an‘illustration e ;
of the apparatus used for test-
ing the models,
" The large box C, forms a
reservoir for ‘supplying the - '
models with water; it coms
municates with the penstock
D, by way of the trunk P, and
‘has a waste notch adapted to|
it, for preventing overflow of
the box. The valve p, oper-
nged by the leyer R, having,
its fulerum in the post S opens
~and closes the communication
-with the trunk and reservoir,
at the pleasure of the oper-|
ator, *

"The models to be tested =7
were placed in the box F,
which served as a wheel pit, |

“with' their inlet watersways
connected directly fo the side
of the penstock D. Those :
wheels which had fo gates of !
~their own, were provided with
one af the opening of the pen- |
stock into the inlet of the!
whieel. After the water had
perfornied its work in the’j
wheels, it flowed into the box
F, and escaped '(hsuugh the
notch 7, into.th rough G, by -
which it was either conveyed
from the apparatus into the |
river, or conducted into the
measuring box L, through the s
spout K. ;

When. the discharge valve |
J was open, any water passing
down the trough fell into the
nicasuring box; but when the
valve was shut, the water
passed over its back and was |
delivered outside. This valve
was operated by the rod’j ex-
tending through a slit in the
top of the trough, the side of /,
which is rémoved toshow the |
arrangement, C

The measuring, box L is
emptied through the opem'ng
M, by drawing the sfide N, =
-and has a graduated glass tube |
O fittéd to its side, for exhib-| *~
iting the exact depth of the watéRwithia.

. To the top of the penstock D wdd fittéd an overflow
. spout K, for carrying off any excess of head of water
from the models, it being important to maintain an
unvarying head over. them. TThe perpendicular dis-

‘tance between the summit e, ‘of the overflow E,.and
the notch £, was six feet.” '

2 The shaft of each model was connected by suitable

* gearing to the shaft of the drpm T. -Upon this-drum
was wound a rope, which, passing over the sheave B,

* revolving in' bearings at the tops of the posts AA,
- lifted‘thie weight-box II. i 3

~ The posts'AA, were held in position by guys, which
extended’back and wgre fasteried on\the upper level of
“the wall, SR el

e
|
i

e

The whole apparatus was supported on and connect-
ed with the framing UU, VW, XY) and Z. -

The box ‘C received a comstant supply of water,
through pipes connected with one of the pump mains,

The measuring box was five feet every way inside.

4. The apparatus is Isometrically represented to a scale

of one-eighth of an inch to the foot.
The height of the wall against which the apparatus
stood is fifteen feet. 2
OPERATION,

After the model to be tested was properly connected
with the penstock D, and drum shaft T, the'reservoir
C was filled with water, and kept constantly supplied
to the point of overflow.

The weight box H was then charged and carcfully
weighed, and the valve J thrown upon its seat, to pass
the water outside the measuring box., This valve was

No. 1.—Arpraratvs vor Testixe Tne Mopvel Turpixe WneeLs,

operated by an assistant, whose business it ‘was to
open’and close it promptly, when the signals were
given, : ;

An assistant was stationed at the lever R, to control
the valve p, and keep the water in the penstock, dur-
ing the experimbent, just at the point of overflow.

The rope was well stretched before it was used, and
during- the course of the experiments two pieces of
tape were fastened around it, at a convenient distance
apart for observation (usually 25 ft.), which distance
was measured ‘when the whole weight of the loaded
box was suspended. Before trial, the box was raised
and lowered several times by running the Wheal, to
ascertain that all the machinery was properly 8djusted
and to givethe rope every opportunity of becoming fully

et'mtf:hed for the trials. The distance botween the
tapes was again measured, and frequently also during
the trial, to c'nnbl_e the operators to climinate every
possibility of error from the stretching or contracting
of the rope, . s ; :

When the wheel was fully under weigh, and at the
moment the first tape was passing a fixed point, a sig.
nal was given. to open the discharge valve and direct
the tail water into the measuring box; when the
second tape was passing the same point, another signal
was given to ¢lose the valve; and conduct the tail
water away from the apparatus; after which the wheel
was stopped and the \\'tighbbt}x allowed to run back
to the place of starting: A :

I¥' the depth of overflow from the top of the pe}ns(ack
varied in any experiment, or in differcnt experiments,
‘the operator at the iulet valve noted the amount of

vari from observations

‘made at the summit of the

spout, and allowed for it ac.
;  cordingly. ;

An adjustable slide was fit-
ted to the notch £, to enable
the operator, to maintain o
uniférm overflow of the tail
water from the wheels, Upon
the surface of the. water in the
wheel-'box F rested a float,
from which' projected a rod
vertieally to the top of the
penstock; this rod exhibited
to the operator above the lexel
of the water in the wheel box, _
and served as a check to any
neglect of duty on the part of
the operator at the adjustable
notch f. For wheels which
vented water more rapidly
than others, the adjustable
notch and float indicator were
necessary to ascertain the ac-
tual difference of level of the
head and, tail water, during
every trial; which difference
is the true head or fall, acting

n any water wheel

It will be noticed_that the
amount” of water \\'}h.h es-
caped from the wheel during
the experiment, into the meas-
uring box, was only that which
was used to raise a [kwnown
weight a measuredheight, dfter
the wheel had attained a uni-
form speed.

It is reasonable to assume
‘that the amount of water re-
A quired to start different wheels
may vary very considerably;
and it is possible that a wheel
P which gives a higher ratio of
useful effect while in niotion,
may require more water to
get it under weigh than one
which gives a lower ratio. It
is also certain that at the com-
mencement of the trials the
rope would be drawn to dif-
ferent tensions; perhaps, in
some instances, it would hang
: loosely from the sheave, in
which case the wheel would vent a great deal of water -
before the weight would be lifted at-pll. It was to
avoid errors from these sources that apparatus was
construcied in the manner described; fo ascertain the
useful effect of cach wheel, ont} while in motion and
during the performance of ils work ; omitling altogether
the uncertain conditions of starting and stopping. . , £

The different parts of the apparatus were so disposed
thaf the observer at the penstock overflow could see
the level of the water in the wheel-box, as indieated
by the float-rod ; ‘and the observer stationed to signal -
the passage of the tape over the meaguring point could,
by his ear, note the time of closing and opening the
dischnrge valve, and make allowanes; if necessary, for
any fore or after movement which might unavoidably
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socur while 'oloui’ng it. This observer was at the same
time within siglit of the ‘flont rod and penstock over-
- flow, and-in the interim of tape transits, could detect,
at a glance, the height of head under which the wheel
-')ga ‘working. In this manner, one obecr\"er could
.watch the performances of the others, and act as o
“check to any neglect of duty on their part; and, any
person interested in the correct testing of the wheels,
could see the ropes, water-levels, and dischiarge valve,
‘from one station point, and thus observe for himself
the faithfulness of the operators and the progress of
the trials, The time required for each wheel to per-
form its work was taken by an observer, who stationed
himself on the upper plitform. at a point favorable for
o&erving the exact moment of transit of the tapes.
During the whole course of the éxperiments the
same persons gave the same signals and operated the
same parts of the apparatus, and no pains were spared
in-securing the greatest degree of exactnessin every
“manipulation -of the
machine,

are given showing various sections of- this wheel,
drawn to a scale, and exhibiting the _soveral parts dis-
connected. We liave no space for the piblication of
the large plate, and quently were obliged to omit
it in our abstract... The buckets were fastened in the
movable wheel, to the central part, or hub,.and were
bound around their outer edges by a_wrought iron
wband. 3 f #ic

The wheel thus constructed was steured to the shaft
turned off truly on its upper face and outer edge,
and. fitted to run f;cely'nnder the fixed wheel, and
within” the cylidrical part of the casing. The

fixed wheel, and fitted closely against. the coni-
cal sides of the upper part of the casing. The shaft
vévolved freely through the top plate of .the fixed
wheel, The part of the easing in which the fixed
wheel rested, and the cylindrical ﬂnrt in which the
movable wheel turned, weére bored fout truly, and the

guides were firmly.secured to the outer face of the |-

Area of orifices in both fixed wheels, -
Area of orifices in both-movable wheels,
Number of buckets in cach fixed wheel,.9,
Number of buckets in each movable wheel, 28: .
Note.—In, trial No. 11, the drum made 13% revo- .
lutions, 3 b $7 45 ;

0 sq in. -

” No. 2, ¥
GEVELIN'S SECOND SERIES OF TRIALS,

NOTES OF 1RIAL OF JONVAL TCRBINK (HORIZONTAL) DY B, GEYELIN,
¥EB, 20, 1860, nmianT RAlED 25 Fr, HEAD AND FaLL, OFr.

o | Weight | : « [ Time in/Bat
50.’ ralaed: IWA[;: in memru‘:g box. Average, ":'I:‘{:: ml
| %

1| 000 1Ibs| 2.96 ft. | 3.02 ft.| 2.96 fr. . 22 ! 2
2| 950 %[ 318 [ 3,06 | 510 |adiy W HE i
311,000 4 | 8.25 « | 882 « | 393 « (8966 « 950" ‘salp
4 11,050, ¢ | 8.54 ¢ | 846 “ | 346  |8486 « foylos'or IsoTT
51,1004 | 8,67 « | 8,60 « | 863 % 13,633 u 559728 ‘g119
O (115« | 884 « (873 « | 383 « | 880 « 13000/ [gjaq

T (1,200 41 4.02 ¢ 14,05 « [ 400 « | 403 « (318131 ‘7008 -
§ 12000 | 495 | 4820 | 421 « | 496 « 329383’ ‘7809
9 11,500 4 | 451 ¢ | 489 | 456 “ | 4140 « [3y8s'sy 777y
10 {1,000 ¢ |.8.87 « A “ 800 | leoes
11 | Wheel held fast, 4.2 « g ||

12 1" “ running free, 398 ¢ [30| 5

Ratio of gearing,

The amount of

weight to which the \\
box was loaded was- Q\

varied “in - different _

Bevel, 11024
Spur, 7to 24 }7 to 80,

Area of orifices thro®
guides, 44.6 squar
inches,

experiments; these

MR Area of orifices thro'

weights, together
with all the essential
data of the trials, ap-
pear in .the tables
which are given un-
der the head of ‘each
wheel. A correct
platform scale for”
weighing the box .
was kept at the ap-
paratus during the
whole time of the ex- ,
periments, and any
person who wished

to be satisfied  of its
correctness before
trying his wheel,
could have it tested |
upon making that
wish known,

Il
LAl

I

B
(ot

EXPERIMENTS.

GEYELIN'S DOUBLE
JONVAL WHEEL ON A
HORIZONTAL SHAFT,

Geyelin's first se-
ries of trials was made
with two wheels, se-
cured on a horizontal

“shaft. The head-
water was admitted
between the fixed
wheels, and escaped
horizontally out- E
wards through the
movable wheels into
discharge tubes, ==,

. which were submerg- R
ed in the .tail water N
in the same manner, | DS
and for the same pur- ¢ )

Ppose as in thie case of the single ‘wheels hereafter de-
scribed. The arrangement and general design of the
wheels and cylinders, and the curvature of the guides
and buckets, were similar to those of the single wheel
on a-vertical shaft. 5 ! 2

Table No. 1 exhibits: the. results with this arrangé-
ment, . d ey

A high percentage was not_claimed for the double
Jonval wheel; the trials with it were ;regarded al-
together as-e: ental in their nature, with a view
to ascertain the tomparative merits of the two systems,
When wheels, in every way similar to each pther, were
used under similar l’rcnmataneea; that is, two wheels
on l__“ i 1 shaft p
aboyt the same power, on a vertical shaft, and under
the same head. s et RE

- JONVAL TURBINE 8Y @ :
In the offcial report of m‘r

Eg,

ed with one wheel, of,

perlmenﬁ qu :

EMI

P

li
J.

o

wheel; 37.7 square
inches. #
Number “of buckets
in fixed wheel, 10.
Number of buckets
in movable wheel
26,
Notes.—In trial 12,
3 the wheel made 20
: 5 revolutions,
et In trial 10, the gate
was only partly
raised. !

The head water
flowed freely into the
chamber over the
fixed wheel, whence
it “passed into the
chutes formed by the
guides, and acted up-
on the buckets of
the movable wheel,
the curves of which

o v W~ e
s J ] ;',‘f' \ der, received the
G NN most cffective blow

{ / . NN

<K . i \3\.\\\‘; and preseure of the.
N\ ";I \\\\\ discharging water.
A \ £ |t ‘\Q . had

NN it \ After the water ha
' \\ .{ il \ performed its work in
N \ i \ the wheel, it escaped
\ l downwards through
' the -discharged tube,
N " which was a continu-
\i\‘ = - ,, e - ation of the cylinder.
NN E i This tube was /en-
§§\§ \ \ E=luged immediately
NS — below the wheel, to

JoxvaL Turnise by E. GEYELIY,

under edge -of the|hub-where it meets the corre-
sponding rim of the nioyable wheel, was faced off, so
that the movable wheel could run nearly in contact
with it, ¥ ‘No: 1.

GEYELIN'S FIRST SERIES OF TRIALS,

NUTES CF>TRIALS OF JONVAL. TURBINE {DOUBLE VERTIOAL) bY K
GEYELIN, NOv. 9, 1850, newnr 25 . nEap 6.04 ¥r.

give the escaping wa-

ter an unobstructed '

flow, and was sub-

merged in the tail water, to secure the power. of the -
suspended column of water below the wheel, forming
a draft tube.l 5 % » 2 <
This wheel, in common with all wheels where the
draft tube is used, occupies a mid-position between the
head and tail water; when the former wad shut off, the.
1 ded col of water sunk .to a lével with the

lnttlcr, and left the wheel in a
ion and repairs.

Water in | Time in Ratio of
No. | Welght raised, box. seconds, luu-.ml effect,
1 700 Ibs. | 331feet. | 20 5633
2 800 802 « 23 L6054
D] ameaes| e 40 o

P 4. A 3

3 1100 « 431 " & Sl 6w,
6 1,200 472 s 80 > L6772
1 700 « 8238 « 21 H6S0
8 600 31867 4 20 5112
9 | . b0 4 2966 19 4490
10 | wheel held fast, | 842 « 20
11 ‘ running free,| 3.835 « 20

io of gearing, * . -
.. Bevel 50 to 144 ) a0
:ﬁl&'ﬁ/‘\:ﬂ f 2§ to 288. 3

)‘.

| of taking the wheel apart.

and guides, which would endanger the breakige of.
cither, while the wheel is in* motion, the guide wheel
being fitted loosely intp the conical part of ‘the casing,

raising of the movable wheel, when the step, or any of
its parts, needs repairing, and obviates

In the disgram published in the-report the dimen-

42sq. in. ©. '

‘Ratloof ;

favorable position for

Should any solid body pass befween the buckets

would be raised and let the obstruction pass out with- * i o
out doing injury. This peculiarity also permits the-

the necessity
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“sions are given of the template; which was fitted

to the guides of the the madel, against the outer |

drenmfn-bnce of the hub, ud the ordinates to ‘the

-~ curve at every tenth part of the whole space oocuplod

by the curve, equal to 8,55 inches.

In the lower part of the diagram are given the ordl-
nates of the bucket curve of the movable wheel for
‘every tenth part of the whole curve space. The tem-
plate from which the bucket curve was taken was
formed to suit the curve of the bucket against the
‘inner surface of the ring which encircles the.whole
wheel. The guides and buckeu project radially from
the hubs of the wheels. b

The model was very nicely and truly fitted np. The
cylinder, gate, base-plate and wheel centres were made
- of cast iron; the shaft, of, two-inch wrought iron, run
ning on a steel step, about ﬁi’o—cxghtlm of an inch in
diameter; the guides and buckets were made of sheet
brass, correctly and uniformly shaped to the proper

" curves; the former were about one-eighth, and the lat-
ter one-sixteenth of an inch in thickness. Its propor-
tions and finish were well designed and executed, and
leave nothing to be desired to mnke it a perfect mod-.l

. of this type of turbines.

_ Table No, 2 exhibits the' msu]ts of trials mt}r ‘this
model.  The average useful effect giwn by this series
of trials is .8049.

" The contract for the new wheels for the Fairmount
"Water-Works"was awarded”to Mr. Geyelin. The fol-
lowing letter from Mr. Birkinbine explains the reasons

- for this action of the dépnrtment:

o
Exn.: GeveLiy, Esq.:

Dear Sir,—The following are the reasons' that in-
ﬂueneed .the department in awarding you the contract
for furnislung the Jonval Turbine water-wheels for
working the new pumps at the Fairmount Water-
Works:

- First—The fact that your model gave the-best ave-
rage percenmg‘e over all otbers brought into competi-
tion.

Second.—The dnrnbll.ity nnd continued satisfactory
operation of your Jonval Turbine, erected at the Fair-
mount in 1851,

Zhird.—The general and highly competent cvidence
brought befire the Committee of your ability as a con-
structor of Tuybirie.wheels,

Fourth.—The fact of your estimate of cost bemg con-
slder:bly lower than that of any other party.

Yours, respectfully,
Hexzy P. M. Bmmmn,

DEPARTMENT FOR SUPPLYING THE Crry with WATEE,
Philadelphia, April 5th, 1501

(First Model. ¢

In Stevenson’s first model, the ghides were not bent
down at their lower ends, as shown in the description
of the second, -but the lower edge of the band of
the movable wheel was flared; and the water-ways
in the fixed wheel narrowed to the point of dis-
charge. The mavable wheel had eighteen buckets,
the fixed wheel twelve guides, and the forebay had
a partition projecting from one side to near the shaft,
to prevent gyration of the head-water, which entered
the forebay in & radial direction towards the centre of
the wheel-shaft.

The results of the trials are shown in table No. 3.
: (Second -Model))

This Jonval model, by Stevenson, was similar to
Geyelin’s in principle, but different, in the arrangement
of its details. In the diagram referred to is-a vertical
section of the movable and stationary wheels, as ar-
ranged when it gave the second series of trials, in-
which is shown the relative positions of the fixed and
movable wheels, and the shaft #6 which the latter is
secured. The buckets were bound to the hub by
a thin wrought iron band, as in Geyelin's, and were
additionally secured by two small square bands
outside. A flange projected from the movable wheel,
within the rim of the fixed wheel, nnd formed against
it a\water-tight joint.

The guides were doubly bound to the hub of the
fixed wheel, in the same manner as the buckets of
the movable wheel. The fixed wheel was secured in
a groove turned in the floor of the forebay, into
which it projected.

The step-box'was adjusted laterally by radial screws,
which passed through lugs on the centre-plateof the
spider beam, and rested on g ring which was fitted
into the central npertnro of the latter. This ring was
adjusted vertically by a large taper key, which ex-
tended under it and across the central aperture,” If
the radial screws were slackened and the key with-
drawn, the ring and step-box could belowered through
the central npcrtur&, and repaired, without raising or
disturbing tho wheel, after which it could be replaced
with little trouble. -

A circular chamber bolted fast to the éentrc-plnte of
the spider beam surrounded the step-box and extended
above the bearing; a spout led from the side of the
discharge tube into this chamber, for the purpose of
keeping the chamb ly filled with water,

This wheel had a discharge or draft-tube extending
beneath the surface of the tail water, in the same man-’
ner as Geyelin’s, and was fitted with a gate, which
consisted of a circular disc of the same diameter as the
tube, supported on a horizontal axis,'by which it was

Y

Beneath the floor, of the forcbay, projected a
flange, within which the upper band of the movable
This- flange and another
allowed the movable wheel to be lowered without loss
of water at the jolnta of the flanges with the wheel.

t permitted experiments to be made
with the wheel at different distances from the guides.

"The head-water entered the forebay in the direction
of a tangent, thus favoring gyration in its motion over
the chutes or guide curves, swhich; in the first model,
was prevented by a partition in‘the forebay.

In the diagram are shownr the guide and bucket
curves of the model, drawn to a scale of one-tenth
The dimensions werestaken from tem-
plates fitted to the guides and buckets on the inner
surfacee of the bands which encircle them.

In the fixed wheel there were twelve guides, nnd in
the movable wheel nineteen buckets. The top edges
of the guides were radial lines, and the lower edges
were tangent to a circle 6 inches in diameter, concen.
tric with the wheel, as shown by the lines I, fig. 1.
The top cdges of the buckets were tangent to a circle
with a diameter equal to dhie and a half inches, and the
bottom edges were radial lines; all the tangents werm

Chief Engineer.
2 JONVAL nYJmsos.‘ ; operated from the outside.
No, 8»
STEVENSON'S FIRST BERIES OF TRIALS,
[NOTES OF TRIALS OF JONVAL TURBINE, BY J. E. STEVENSON, wheel freely revclved.
£ Weight Water in | Time | Head | Ratio of
No., Helght. Y in and ful
' ralsed meas. box. -
; ’ vds.| fall. T
i s T | This arr
1| ~900Ibs. | 251 | 8590 1. | o
3| 1000 o | S| 3iRig | g [0 7004
8| 1,000 b 8,926 | -29 L 7148
4| L1100 « |4 4.0% “| 80 “w. 1254
5| 1100 «l) «  143%0 4| 81 “ -7885
6| 1200 “. | 4490 « | 33 “ 1256
T).1,250 “-| 23 «|gomeu| 30 “ .7218 /7
81 1,800 « | 29 v l4'g46 | g “ .7085(
91 1850 +« | 20 | 4166 «| 81 | .u
10 (Wheel held fast,.” | 4.58 « | g8 “
11| *“ running free, |4.89, “| - g “
: ot Average, .T112 ' | the full size.
- Ratio of gearing. 4 ®
g;::'-}} iftss }137 to 1906,
Am of onﬁm through guides, 41.25 square mches,
(3 \-'wheel 30.9 “
Onhide dhmeter of wheel, 21‘inches,
~ Inside e 48188 o«
Number of buckets in movpble wheel, 18.
% 2% fixed wheel, 12.
Depﬂa of movable whi
4% fived e‘w"ee‘l:SQ:l:ch. on the same side of the axis.

* Intrial 11, tbe’dinm nide 18 molntionn 5 ;

‘The lower edge of the band which encircled the
kets of the movable wheel was flared outwards, to

h

 give the water (in the opinion of the maker) “a frée

discharge from ‘the wheel, aud at the same time di-
inish friction, secure the nctionofeen

“ vnu&-u.w.a.u.wum, rmmn-u.:.eun be
designers, c % the Whedie' desiguaiog 1o
Btevenson’s mnhoﬁldhln-

npwun

discharge,

the wheel.

vanced on the wheel)

upon. the incline of the band, and
ditional power to the wheel.”
In this wheel the guide curve is bent downwards at

its lower end, tausing the space between the curye
and the dotted. line (which latter is guide curye ad-:

) ‘to widen towards the point of

givo thereby ad.

This change of curntnm daﬂectn the direction of
the discharge at a greater angle with the plane of -

These were *strong, practical working models ,22
inches in. diameter, with brass buckets, well ﬁnlahed
Every part was well and truly/fitted ; the “toe” of the
shafts revolved upon Jignum-vite steps about  two
inches in diameter, the same as that of their “shafts;
all of the machine work was done in the best manner,

It will be noticed ir- table No. 4, that the model gave
its highest result in the twel
after the wheel was lowe

rial, the first one made

from_the guides; but in

the next two trials it shows a decided loss when com.
pared with the thjrd and fourth trials, which: were
made under like circumstances, or nearly so, before
the wheel ‘was lowered from the guides.
It further appears, that on the next day, when three
trials were made, the second of which was under cir.
cumstances precisely nimﬂnr to those of the twelfth
trial on the day previous, a falling off of 5.4 per cent,
occurred, and the third trial failed by 1.6 per cent. to
equal the fifth, with the same weight to lift as on the
previous day, when the wheel ran close to the ‘guides,
Reference to Stevenson'’s first series of trials, table
No. 3, will chow an average ratio of useful eﬂ'ect of
1112, which is considerably below ,8485, the av cmgo
of the sccond series. The average of both series taken
together is .7798.

No. 4.

'STEVENSON'S SECOND SERIES OF TRIALS,

WERE ALL RAISED 25 ¥FEET,

NOTES OF TRIALS OF JONVAL TURBINE, MARCE 9, 1860, THE WEIGUTS

18% inches.

 dial lines,

:

force |-

" 3 Sy WAL . e R

fixed

Bottom “ :
| circle 6 inches diameter. !
Ix trial No. 10, the glto vnlﬁ-rtly closed.

“«

“«

Depth of movable wheel, 5.125 inches.

575 ] “

heel;

o

Depth of buckcte in movable }(mel 4,987 inches.

5.5

Welght | Water in measur- Time in |Head f
No. Average and | useful
ralsed. iog box. g fall. | effect.
1 molh. '°mn °.40n.’uon.!2.s?a ft. eolm | 6ft. | 8475
] w257 2534 10,464 (372 “ | 8518
8 550" 724 (2,64 2,61 % (2,656  [ogfes’lo| « | ‘gysa
4| 900 “ 2834 {278« [2.78 % 9706 ¢ [28/08 T
5| 950 (2,974 [2.90% 2.98% 12,95 « (25 v | .8635
6 (1,000 “ 817+ 312« [8.10 [3:18 « (26fo6 [26] T | [a567
7-{1,050 “ [8.50% 334« |8.58% 8:456 « 27128 o8 w | ‘147
8 (1,100 “ [8.79% .77+ 8.71% 8.756 * (30180 [30] « | 7853
9 1,050 “ (8.81 3,284 (8,26 (3.283 « |26/27 (27| « | .8373
10 (1,000 “ |4.814 4.81 “ |40 L el
11 | 975 “ [3.15% 8.054 (2.9 8,06 * [26/25 [25] « | 8544
12 | 925 “.[2.78¢ [2.68 ¢ (257« 2,526 « (28/04 (24] « | &TTT
18 | 900 “ ,zsa" 2,79 2.835 “ (23108 w | 8518
14 | 875 « [2.78% 2.78 « |29 w 'l 893
15 |wh'l hld 4.29 4.29 « |30 “
16 | frec.id.bl “ 4.51 « “
Im—ﬂ THE LAST FIVE EXPERIMENTS THE WHEEL WAS LOWERED
13 IN. FROM THE GUIDES.
Maxcm 10th, 1860.
1| o00ws.276nfo.820t o 0n |10 nr. fosfos fos] 1. | .se50
2|.025 « 3,014 1291412004 (204 4 (2424 “of 88T
8| 950 “ [3.04% 13,00 [2.98% |3.006% (24[24 [24] .« | 8475
4 |wh'lh"ld[4.20 « 30) “
5 “ M'L”ll |m “
Omitting the 10th trial, the average'is 8455
% o Bevel, 17 to 69, 552
Ratio of genrmg,{ Spar, 60 96, 85 to 552.
Area of orifices through guides, 42 square inches.
R & wheels, 32 “ #
Number of buckets in movable wheel, 19.
“ (o fixed- 65190

“

Mean diameter or movablo wheel at lower edge,

Top edges of buckets of movab]e wheel are tangeni
to a; circle, 1} inches diameter. -
Bowom edges of bncﬂau in movable wheel are ra-

‘Top odges of buckets in ﬂxed whegl are radial lines.
tangent to 8




" To H.P.M. BIRKINBINE,

Paterson, N. J., is here inserted.
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Joxvar TurpiNe By \}/G:i & J. Warsox.

The description of Stevennonl‘/ixjdcls given above

Ln TERS-SON |

apply to this cut, it being a representation of the wheel
experimented upon.” A letter fror 1.the Messra. Watson
is here inserted :—

Patersoy, N, J., February 4, 1861.

Chief Engincer, Water Department, Philadelphia;
Dear Sir,—Reverting to the experiments on tirbine’
water-wheels, made at your Works at Fairmount, we
beg to assure you that the models exhibited .by J. E.
Stevenson were constructed by us at our expense and
upon our own plans; they were also erected at our
own cost, and that he acted in the matter only as our
ngc"L - Ld - L - » .
We are anxious to be fairly represented in your
forthcoming report, and also to have the merit of our
model certified to by you, as was your original inten-
tion, but which, unfortunately, a faithless agent per-
verted and appropriated to his own uses, by securing
the testimonial in his own name.
We are, most fespectfully, yours,
. W. G. & J. Warsox.

The following diagram shows the relative cfficiency
of sevéral wheels by different makers, in which a
marked variation is apparent ;

) o

LB

Dlm_px laowmé e RELATIVE dnagn-i oF Wnni(
BY Various Maxers, :

- _A cut of this wheel as made by Messrs, W. G, & J. Watson, of

Exauenise Inox Prees. —Among the
important uses to which the enameling
process has’ yet been applied, s that for
_securing both the internal and external
surfaces of iron pipes from the corroding
action of fluids. The principle involved
+ in this improvement would seem to be of
considerable im]mrtan"m,to hydraulic en-
giricers; for it has been found in practice,
where pipes so prepared have been laid
down, that the water delivered has re-
tained its original purity, nor does it even
deteriorate by long standing; the pipes
are also found to last much longer than
they otherwise would.— Railway Revietw.

Tne New Patest Law.—Fhe new Pa-
tent Law is working very satisfactorily.
The change comes éuito opportunely, as
only §$15.i8 now reqtired to be paid on
presenting an application. The abolition
-of'the excessive fees heretofore required
of foreigners will, do much to stimulate
the introduction of many valuable inven-

/. tions into this country, and protect them

against unscrupulous pirates who lay
violent hands upon everything within
their reach.—Zbid.

Percusstve Actox of Gasea—Tt is
stated that if fulminating mercury be
laid on a block of iron and exploded, it

demonstrates, in a striking manner. the
instantanequs or percussive action of
gases.

Loss or TueoreTior EFFECT OF Pumps.—Pumps do’
not lift an amouht of water equal. for each stroke to
that" which would fill the pump’ barrel. Moderately
good pumps lose 50 per cent. of the theoretical 'cﬁ'cct,
and bad pumps as much as 80 per cent.

e s i A

Tne Erecant Gas-Lawes axp Foustary at. Kine's
Ly~xy, NorroLk, Excraxp.—Mr. John Malam, the en-
terprising proprietor of the gas-works, at King’s Lynn,
has presented to that town a superb column, support-
ing a cluster of gas-lamps, combined with a free drink-
ing . fountain, the description of which is extracted
from the Lynn Advertiser of February 16, 1861, The
gift was promised by Mr. Malam so long ago as the
mayoralty ofl[_r. Smetham, in 1858, and the delay has
been occasioned by the determination of Mr, Malam,
and. of his resident manager, Mr. Almond, (on whom
the arrangements have mainly devolved,) that the
column should be‘at once as original -and as handsome
as could possibly be obtained. It might perhaps have
hgen completed in a quarter of the time and at a quar-
ter of the expense if any existing model had been adopt-
ed, either wholly or in part; but the desiga is entirely
new, and we are informed that there is not its like nor
its equal in the United Kingdom. Whilst its cost to
Mr. Malsm will no doubt exceed 3001 sterling, the pro-
prietors of .the Thorncliffe Iron Works (where it was
executed) will probably reap no immediate profit, but
quite the contrary. They, in fact, regard it as a specimen
work, to' which they may refer as an instance of what
they can accomplish; and they will look for remune-
ration to the. orders which it may bring them from
othiér towns. \.The modellig (which was executed
under the care of Mr. Depledge, the designer at th

will indent the iron. If this be a fact, it

tal, and stands on a large ‘and handsomo' square base
which forms .‘my-mupg__ra;mafuc?ed‘g&?’

is most elaborately ornamented with foliage and seroll:
work, in the centre of which-on each face s a large
escutcheon. . Three of these escutcheons beir the arms
of the town, and the fourth the following inscription:

et | ¥

“Presented to the town of King's Lynn by John Malam,
Esq., in

1858."  The corners of the base are splayed off, and
attached to each of the minor faces of the base thus
formed is a very elegantly, yet boldly, designed figure
of a pelican (the familiar crest of the town arms), abont
16 inches in height. These are a,great addition not
only to the appearance but to the use of the column,
as frorg-the bill of each pelican flows a stream of water
into aji énamelled basin beneath.  This combination of
lamp, pillar, and fountain in one design’is a beautifal
and original idea, and one that will bg appreciated, es-
pecially on market days. . The overflow from the basins
passes away invisibly through the interior of the
column into the drain beneath. The base stands on a
substantial platform of stone-work, 15 feet wide, 18

inches ‘above the roadway, and approached by two' -

steps 12 inches broad. As the weight of iron in the
casting amounts altogetlier to about five tons, ade-

quate provision has been made for its support” by ° .

o solid foundation of brick-work, sunk: a consider-
able depth in the ground. The coloring of the iron
work is green “bronze throughout. The form“of the
lamps was.the topic of much discussion; but it was
Mr. Malam’s determination not to spoil the colimn by
any mean or comion-place termination ; and globular
ground glass lamps were therefore decided upon. They
are 20" inches in diameter, and are, it is believed, the
first of their kind on such a scale. Considerable in-
quiry was necessry in order to find a glass factory
I ing the ¥ for turning out
globes of this size; but this was at length accomplish- 4
ed, and there will now be no difficulty in obtaining
duplicates to any extent in case of accident to.the
lamps. We cannot ‘conclude this rotice without ex-
pressing our scnse of the great obligation of the town
to Mr. Malam for so handsome and liberal a gift, and
to Mr. Sampson Almond for the great expenditure of
time and anxicty on his part in order to bring the busi-
ness. to a ‘worthy and successful issue; nor without
stating our belief that in conception and execution the
work is an admirable one, and redounds greatly to the
credit of all parties concerned in it. The name of
this beautiful and costly work is Tz TuespAy MARkeT
Laxr axp Fouxtay, of which Mr, Almond has favored
these rooms with a drawing, and also a photogram of
the Market Place and Column.’ .
—_——
Crarce oF SteALING Gas 1N ENeLAND.—At the last
Durham Easter Sessions, Thomas Helsop, a butcher,
of Bishopwearmouth, was charged with having stolen
a quantity of gas from the Sunderland Gas Company.
The prisoner had been for some time a customer of.the
Company, but not having paid up his arrears of éu,
the pipe was cut off in June of last year. On the 3d ~
of April the collector of the Gas Company found gas
burning on the prisoner’s premises, and it was discoy-
ered that the prisoner had connected a feed-pipe with
the Company’s service-pipe, and had for some time
past been burning gas from nine lights in the prisoner’s
shop and a public house which he oecupies, The de-
fendant admitted the charge made against’ ‘him of
stealing the gas, but said the Company were to blame
for not having allowed him to pay what he owed them

PY

Thorncliffe Works) cost 130L in wages alone, irrespect
ive of material; ‘but' the model once made, of course
any future castings from it after the first, could be

| made at o comparatiyely small expense. . The debign

consists of a tall and handsome column supporting a
cluster of four elegant gas-lamps, viz., one central
elevated lamp and three others on arms at a lower ele-
vation. The height from the ground level to the bot-

| tom of the upper and centre lamp is 26 feet 6 inches.

The upper and principal portion of the column is a fluted
pillar or shaft, tapering gracefully upwards, and termi-
nating in a foliated capital. Above this is the orna-
mental support for the centre lamp, and from it extend.

 the branches or arms of flowing scroll-work to support

the other three lamps. The lower extremity of the
bedded in foilage similar to that of the capi-

by instalments. The prisoner was found guilty and
sentenced to six months’ imprigonment. T
. O e

Grass Gavees ror Omw Lawres.—In filling a metal
lamp, the oil is liable to be spilled by running over the
top, because it is so difficult to judge of the exact rise
of the fluid by looking downward into the small
opening. A remedy could easily be provided for this
evil in the use of a small glass gauge, fitted into &'

the mayoralty of John O, Smethand, Esq.,

recess in the side of the lamp, so as to indicafe the @

exact_height of the oil. - Metal lamps are not liable to -
bg broken like those made of glass, but the latter are
;‘);eferred by many who would otherwise choose the

jrmer, for the simple reason that, in filling them,
hoy can witness the rise of the fluid, always prevent-
ing its overflow.—Scientific American, * 0
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