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EXTENSION LADDERS.

(Sc paige 237.)
Pkapid iiîcrease of population and growth of cities lias rendered

grounj -0 riîsta thsbcconsidered nlecessary to ereet
builtliiis froni three to ten stories high, to serve as hloines, ware-

hues, factorjes, etc. The situation of any unfortunate heing
lwh 0 chances to be caughit iii the upper stories of a burning build -
11ng, inl Nvlich the stairways are invaded or destroyed by the
flamies, is truly dangerous and pitifuil. To devise means byliich the rescue may l)e accomplisbed, while facility is afforded
for fighlting( the lre at a v'antage, lias been a l)rol)lem with many
atteulpts, anid m any partial solutions. The production of a ladl-
dier to reacli the windowvs in any of the uppermost stories at will,
'tlînands portability, liglîtness, strength, rapid and easy exten-
Sihility, and simiplîcity. The successaf'tl combination of ail these
elemnemîts is diflicult of attaininent. Extension ladders either
rest 111,01 the sill or wvall wvhichi they are to reacli, or are self-sîip-
P0rting. The former are the more simple, but dangerons inthle
ease ot'%vwalls falling ;and the latter are the heaviest, but inost
ilsefuol

The. diIl'erences amiong those requiring support, are chiefly iii
the modles of fastening togethier the sections of which they are
eoITl)osed( ; nearly ail of them requirimîg to be " up-ended'' and
1'&lsedl, after joining, in the saine maumier as simple ladders. The
hOOk andi ladider trucks on which these la(lders are carried difrer
9olnewhat in their construction ;in sonie, the sections being
carfled 0o1 edge, and iii others, on their faces or flat sides. The
formuer mode is greatly to be prefèrred, as permitting the witli
(lrawal of the longer ladders, which are generallv the first needed,
or Of any one, without disturbing the others'or removing the
aile of the tiller-wheel. In somte, however, of those carrying,
the ladders on tlieir fices, eaclî ladder rests upon a separate set
?f rollers and may be withidrawvn separately ;and a rigid franie
18 thms secured ; but in most of tiiese, the tiller shiaft passes
througîi the rungs of ail the ladders, thius pîreventing the removal
of ranyv one until this axIe is tirst withdrawn. n

Thé sections, decreasing iii length, wveight, and strengthi, are
genierally fastenied togethier hy passing the- butt of' one inito strong
iron sockets either on the face of, or bewethe ends of the
Other. The latter mode dimiinishes the widthi and capacity of the
11Pper section without materially decreasing its weighit. For
strengtli and security, the butts of eaeh section should be handed,
and shod Sith iron points.

WVhen these ladders can be used as hose-elevators, and can bc
lengthen1 d 'or shortened without taking down, their usefulness is
'ilcreased.

The Scott & Bransomi telescopic ladder lias a double set of rungs
front and back in the lower section ; bjetween these the upper
sectioîî slides, being imoved il) and dlown by a roîte passing over
a 1P1l1ey on the toi) rung of the lower section, as iii tue Bangor
ladder. A suitable stop-catch hiolds the sliding ladder at any
desired point

The reiainder, or "self-suipporting' etnso ladders are iiot
relmoved froni the truck on which they are transported. In order
to preserve the balance of the machine while the weighted ladder
leanS forward and outward, weighits, guvs, and braces are em-
poyed. Trle principal designs are those of Skinner, Porta, Piiie,

watsonl, anti Pritchard.
Tlîe Watson i&v Perry Ladder is show n iii the accomnpanyinu
et-oDe representing it as runin'iig and the other as elevatel

at a tire. Tl'le truck, whiclî riins On1 four wheels, consists of a
fraine in two larts. The front part is the hose cart and engine
tender, and to the hind part is aflixetl the main ladder, tliirty
feet in lenigth ;anti upon tIis wurks a slîde ladder of euîual
letgth, raiseil and lowered by a wimîch at the foot ;and from the

8"1 if de r rid s a socket ladder 16 feet long. To eacli. side of
teslide-laddt.r, and projectéed therewith, is atfixed a pipe for the

hose, with a screw top anti hottomn, to whichthe liose and hranch-
Piple inay be readily attac!îed. From tlîe top of eacît ladder ex-
tenids a forty.strand %vire rope fastenied at the other end to a
wvlndlass on a frame. By this the latîter is given any elevation
required, anti lielti tirndly. Wlien the machine is housed or mtn-

lllgthe triple ladder is iii a horizontal* position, alfording roon
enleath for transporting a noniber of extra ladter.s seven lengths

Of hose, 500 lhs. of coal, and the usuial comnplenent of hose, axes,
Picks, lanteriis, etc., and having an extreme lengthi, horses in-
Cluded, of only 32 feet, allowing it to be turned without a tiller,
dn short radius. Wlien the tire ladder is to he used, the with-
trawa f the pim connecting the two parts of the truck, hrings

ane lange of ng on the axIe of the hind-whe'els, to the ground
aanlof45 degrees.

It miay thus he wlieeled, by two mn, upoi a smnooth or rougli
surface, into any position, and raised to any height from 30 to 70
feet, resting upon the earth for a hase, arid being sel f.supporting.
" At a trial iii Brooklyn it was mun uji, unlimbered, fixed, aud a
moan placed by its lîelp on the top ot a high building withiii 90
seconds."

Tme Pritchiard Ladder employs in its construction the prînciple
of the jib-crane, the lower or main ladder constitnting the boom,
and the extensions, wiiich slide on independent rollers helow the
main ladtler, may be attached by any desirable methodl.

The main ladder or " boom," han~ between the hutts a strongc
wormn-wheel keyed to ani immovable axle. A Worm gearimîg on a
bed plate maises and lowers flie ladder in the vertical plane ; wthile
a second wormi gearing revolves the hed-plate anI latîder in the
horizontal planme. It will be readily seen that the latîder will
reach any point, at any angle iii heiglit, or in any direction;
mnerely requiring stays or braces to afford a flrm base. These last
are telescopic, tlîe sliding sections being set to anv lengtli from
the top) of the ladder, hy means of a chiain and wheel. Each
motion is simple and positive. It may be operated iii amy nlley
into which the wheels will enter ;extending over yards or streets,
to the huildino, By a suitable attachment it may l'e used as a
fire-escape, altTîoligh not'very rapid in the case of a rescued person
to climh dotvn the ladder.-The Polytechnic.

GOVERNORS.
From Knight's A incrican Mechanical JJictionary we take the

tollowing illustration and description : Sc page 236.)
The governor is a device which regulates the admissioni of

steam to the emîgine according to the rate of motion. The in -
tention is to maintaîn uniform velocity, amîd any acceleratiomi of
speed above a given rate causes a valve to be partially closed,
diminishing the area of steam passage; contrariwise in case of
fiagging in thte speed of motion of the engime. The favorite formi
of governor bias a pair of halls suspended from a vertical slîaft,
so as to swing outward when the shaft is rotated. Tue greater
the speed the greater the centrifugal force, and eonsequently the
farther the halls depart front the axis of rotation. The inclina-
tion of the hall arms is niade effective in working the valve.

This use of the device of the two suspended revolving halls,
whose circle.of revolution w'idens as the speed of the engine imi-
creases, is due to James Watt, who adapted it from an anci-mit
device imi windmills.

The full-page engraving shows fifteemi variatiomns in forni and
structure of the baîl-governor. two forms iii which a propellor
wheel acts in a liquid, aud one form iii which the pressure of
steaml is tlirectly upon the valve.

In a the halls receive their rotation from the bevel gearin
ahove, incrememît of speed causing the halls to tly outward and
raise the sliing sleeve on the spindle. To this sleeve is con-
nected the emît of n lever arm whose vertical oscillations are com-
munîcated to the hutterfiy or throttle valve, as in Figs. k or 1.

In b the halls receive rotation by the bevel uvheels, next below
tIse sliding collar. To the collar is attachied a sîceve on whiclt
the lower hevel gears remain at rest as long as the pimi on the
said sleeve is not iii contact with either of the studs projectimig
fromu the uipper and lower surfaces of the respective hevel whe-ls.
Titis is the position shown in the cnt, and is titat assumnel whenl
the engine is running at the required speed. Shioulti the speed
be accelerated, the raising of the balîs would raise the slecve anti
its pin, and therehy rotate the upper bevel wlteel, turnmmg in omne
direction the miter wheel with whicli it engages. If the speed
taîl helow the medium, the pin on the sleeve falîs and tomns the
other he vel wheel, movinig the miter wheel in the other direction.
The htorizontal shafc of' the miter wheel operates the throttle
valve or gate of the pen stock.

c acts hy suhstantially the sanie mîeans througil a systemo of
leveis upon a belt shifter. In the medium position tIse helt rîlmîs
on a loose pulley ; but Mlien the halls rise hy acceleratiomi ot
speed, or fails by retardation, the belt is shifted ou to tue upper
or the lowver pulley, wltich pulley aets nponi thie valve or gate re.
quirimîg adjustnemt.

In (1, instead of the arms heing conîîected with a slide working
on a spindle, they cross each other amîd are elongated upwardly,
where they connect with the valve-roti hy two short links.

Pickering's goverîtor, e, hias halls o11 springs, the upper ends of
which. are attached to a collar fixed on the spindle, and the louver
end to a collar on the sliding sleeve. The sprimîgs bend ont-
wardly proportionally to thte centrifugal force of the halls, and
themeby raise the sleeve, acting upon a roti w-hich diminishes the
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