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"UNITED STATES

PaTeENT OFFICE.

GEORGE EDWARDS, OF THORNTON HEATII, ENGLAND.

EXPANDING APPARATUS FOR FIRE-ESCAPES.

SPECIFICATION formiﬁg part of Letters Patent No. 415,667, dated November 19, 1889. .

(No model,) Patented in England December 21, 1885 No, 15,699, and June

11, 1887, No, 8,398,

1 o all whonv it may concermn.:

" Be it known that I, GEORGE EDWARDS, civil

engineer, a subject of the Queen of Great Brit-
ain, and a resident of Thornton Heath, Eng-
land, have invented new and useful Improve-
ments in Expanding Apparatus Useful for
Fire-Escapes, Scaffolding, Ladders, Observa-

tories, Piers, Ponton and other DBridges, and
the like, (for which I have obtained patents.

in Great Britain, No. 15,699, dated December
21, 1885, and No. 8,398, dated June 11, 1887,)
of which the following is a specification, ret-
erence being had to the accompanying draw-
ings.

My invention relates to 1mprovements in
expanding and contracting apparatus made
by eombining a number of lattices or lazy-
tongs in such a manner that the said appa-
ratus will, both when expanded and con-
tracted, have great rigidity. It also relates
to devices for use in connection therewith to
adapt the same for various purposes.
combined lattices and lazy-tongs are ex-
panded, contracted, and retained by means
of serews, ropes, chains, pneumatic or hy-

draulic apparatus, struts sprags, levers, and
other suitable means, separately or combined.

They may be mounted on their own wheels,
or on carriages, trestles, or platforms, with or

without Wheels, Or may be u%ed without sueh

appendages.

Expanding and contracting apparatus as
heretofore constructed of lattices or lazy-
tongs are not rigid, and are consequently nse-
less for the purposes herein mentioned. My
invention, however, comprises a system of

'combining two or more lattices or lazy-tongs

by uniting them at suitable angles by means
of corner-plates or angle-pieces, hinges or eye-
bolts, so arranged that while they retain the
lattices fast to each other they allow them to
expand and contract uniformly, whether t,he
apparatus be parallel or taper.
Myinvention also comprises improved meth-
ods of and apparatusfor e\pandmg“
ing, or raising and lowering and sustauunﬂ
the "Lppm‘&tus, and maehmer} for 1‘611(161‘111*3
the apparatus useful for the purposes herein

forming in eross-section the letters L, V, T, H,

These

‘serew expanders.

showing an eyebolt connector,

by the said corner-plates or connectors.
15 18 a horizontal section showin

Two or more lattices thus united,

a Cross, a ernnle a square,a hexagon, or any
suitable form, bewme rigid and capzﬂble of
resisting lateral stresses aml bearing weight
to, at, or from a considerable _height or dis-
tance, and such a combination of lattices or
lazy-tongsis herein generally called a ¢ tower,”
Whether used in a ver‘ueal inclined, or 11011-
zontal position.

Although my invention is ::Lpphmble to
towers of various shapes in cross-section, I
will herein describe more partlcnl,;n*l yasquare
tower. | |

In the following description the term “Jat-
tice” 1S Denemllv used to signify my expand-
ing and contracting lattice or lazy-tongs pro-
vided with several SchtS extending parallel to
and overlapping one another; “Vertieaﬂ,” to

signify vertical,or thereabout; *horizontal,”
to signify horizontal, or thereabout;

“corner-
plate,” to signify any of my improved con-
nectors for joining lattices together; ‘“ropes,’’
to signify ropes, chains, cords, bands, belts,
or rods; ‘“river,” to 51gu1fy any water..
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In the accompanying drawings, Figure 1 -

is a side elevation of a composite exp.-;mdmﬂ*
and contracting tower composed of lazy-tongs
and lattices, showmﬂ various forms of ex-
panders, stiffeners, and stays or trusses, here-
inafter described. -Fig. 21is a plan of a gland-
strap stiffener. Iig. 3'1s a view,_dmwn to an
enlarcged scale, of a chain-tightener with le-
ver-hook. I'ig. 4 is a plan, and Fig. 5 a side
elevation, of a tower with pneumatic or hy-
draulic tubular expanders and telescopic-
Fig. 6isaviewof a hinged
swivel-nut and 00113,1* or ¢lip, hereinafter de-
seribed. Iigs. 7 and 8 are perspective views,
and Higs. 9, 10, 11, and 12, horizontal sec-
tions 111118131&1]111? various forms of my im-
proved corner-plates or connectors, hereinaf-
ter deseribed. Ifig. 13 is a horizontal section
hereinafter
described. Rig. 14 1s a side elevation show-
ing how the lattices are connected or united
g,
o a terminal
corner- plate or connector, hereinafter de-
sceribed.  Ifig.
the manner of connecting two sections of an
expanding and contracting structure by means

15* 1s a diagram illustrating
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~fitted as a fireman’s ladder.
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of the webbed corner-plates E. These corner-
plates are attached by rivets or otherwise to
the corners of the adjacent ends of the two
sections a,nd are rigidly united by bolts and
nuts, as at y” in the drawings, 'When two cor-

ner- plates E are thus connected ,they act like
one long corner-plate and compel the two:

sections to expand and contract uniformly
and qunultaneously Fig. 16 shows in trans-
verse section three dlﬂel ent forms of lattice

bars or slats. Fig. 17 shows in plan a square
tower with hydra,uhr- or pneumatlc expanders
at the eorners thereof.
vation of an improved tower bearing against
an edifice, showing, also, a cage, a pldtf(}l‘[]],
expanding-screws, ulting and leveling legs,
and a truss forstiffening the said tower. T‘ln

19 is a side elevation of an improved tower
Kig. 20 1s arear
elevation of the said tower, ShOﬁ Ing the same
contracted or c¢ollapsed. 1‘10 21 is a plan of |
the said tower.
riage for the said tower showing, also, parts
of the gearing for e*{pa,ndm o and contmcmnﬂ
1t. I‘lﬂ 23 18 a detail view of a safety “hook
for the said cage. Ifig.24 is a plan,and Fig.

254 side elevatwn of a trestle-carriage, here-

inafter described, for supporting a tower for
scaffolding and the like. Fig. 25* shows an
end eleva,tlon of the carriage shown in Figs.

- 24 and 25. 'When the frame T is-raised and

. means of chain-gearing and screws.
" 18 & side elevatwn of several towers com- |

the chains J’” are removed, there is a clear
passage through the said carriage, as shown.
IFig. 26 1s a side elevation showing part of a

tower which is designed to be expanded by
Ifig. 27

bined in the form of a pyramid. Tig. 28 isa
plan of an oblong tower. Fig. 29 is a detail
view showing tl_ uss - stretchelb hereinafter
referred to. I‘ws 30 and 31 are enlarged de-

- tail sectional views of portions of the tower.
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Fig. 32 is an enlarged elevation of the cage.
| The slats or 5t1*1ps A, forming the Iattlees
or lazy-tonigs may be made who]ly of wood, or

. of wood partly, or wholly covered or combined

with metal, or of other suitable material, and
they may be of any convenient form. I pre-
fer; however, generally, to make them of steel
of ewher' of the slmpcs Q’hO’W'H n Ifig. 13.
bar or slat A in this figure is, as will be seen,
trough-shaped in t1*ansve1"se section, A’ A
show metal and wood combined. The two
parts A’/ may be galvanized together and the
wood or other blockmn and filling (if re-
quired) put in Subsequeutly
. My expanding and contracting lattices or
lazy-tongs are made by bolting, 1"1vetm ; O
otherwise suitably joining together zmy re-
qulred number of these slats or bars A.

One feature of my invention consists in

- making the expanding and contracting appa-

ratus Of lattices, each slat or bar of whmh 18
connected: or 30111ted to more than three slats
or bars—that is to say, e

~ more Lhml three holes to receive joint-pins,

Ifig. 18 1s a side ele-

Fig. 22 is a plan of the car-

The

each slat or bar has

I

‘great weight.
-rungs do not expand and contract, and ex-

| mentmn 1ts welght.

so that the leverage is reduced, and the slats
or bars can therefore be made lighter than
when ordinary lazy-tongs are employ ed.
These lattices form much bettel laddersthan
the ordinary lazy-tongs, the steps not being
so high when the appamtus 18 expanded.
WI}T improved expanding apparatusis made
by combining two or more of such lattices or
lazy-tongs at any suitableangle to each other
and umtmu them at the edges or corners of
the str u(,ture 1In such a manner that while
the lattices or lazy-tongs are free to expand

70
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and contract they are hl*mly held or 1’-'etmned _

at the proper angle to each other. |
In apparatus of this kind as heretofore
constructed lattices are not used, but ordi-
-nary lazy-tongs only, and these are usually
secured at the center toframes placed within
the structure, the said lazy-tongs not being
connected at the corners, exeept through the
sald frames. In other cases two larfy-tonns
are united parallel with each other by meais
of bars, like the rounds or rungs of a ladder.

The said apparatus is therefore deficient in

respect of rigidity, and has to be made of
Moreover, the said frames and

panders must be applied at all sides of the

“apparatus and operated simultaneously. In
‘my improved apparatus the lattices or lazy-

tongs, or both combined, are united at the
edges and become S0 11111f01*m1y connected

thébf they can be expanded by a screw atone
~corner or side, and can be held expanded and
- rigid by a str at at one corner or side, if de-
| Sned

When two lattlees are joined together by

“means of my improved corner- plates Or eon-
‘nectors and rivets or bolts at an angle—thus

L—they become rigid and not ea,sﬂy deflected

“when expanded, pr 0V1dmﬂ* some partof the lat-
tice be locked or prevented from moving upon

the rivets or bolts. When three lattices are
joined—thus U, or thus A—they become still
more rigid and are useful for some purposes;
but for ﬂeneral purposes I prefer to use four
lattices or lazy-tongs connected, as shown in
FFigs. 4, 17, 21, or 28, the meshés of which
form laddels both msu:le and outside of the
tower, if required. -
The composite expanding and eontmetmﬂ

-tower shown 1n Fig. 1 has its upper portlon

composed of four 1azy-ton , as at A, and its
lower portion of four lattlces,as at B S0 as to
obtain increased strength and ri ﬂ‘ldlty 1n the
lower part of the tower. This object I some-

times effect by making the slats of varying

strength from top to bottom without aug-
The slats or bars at the
lower pmt of a tower to be used vertically
should be str onger that those at the upper
pmt thereof. -

Another feature of my said invention con-

‘sists in forming man-holes C, Figs. 1, 18, and
19, in lattices whose moshes are not large
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them. These man-holes may, if desired, be
made 1n-the corners of a tower, and should

. be surrounded with stronger slats.

10

20
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Figs. 7, 8, 9, 10, 11, 12, and 13 ‘show rigid
and hmﬂed comer—pl&tes_ or connectors D D’
for eonnecting or uniting the sides of a tower.
These corner-plates are connected to the slats
by rivets or bolts, as shown, so that the lat-
tices or lazy-tongs are free to expand and con-
tract. "T'he eyebolt connector, Fig. 13, serves
for connecting the edge of one lattice to the
side of another lattice, (as, for instance,
when they are joined in the form of a T,) as

well as for joining 1attlce% tO 8 central tube,
as shown in Fig. 6.

In Fig. 15, E is a terminal or webbed corner-
plate or connector for connecting or joining

towers or lengths or sections of towers to-
gether. T'hese connectors are secured by
uvet% or bolts or otherwise to the endsof the
towers or lengths and facilitate the junetion
of two towers or parts of towers by means of

suitable bolts passed through the holes 7 in

the webs @« of the said connectors

My said invention comprises various im-
proved devices or apparatus for expanding
and stiffening or sustaining the towers. . = -

R R areropesused as trubses for stiffening
and strengthening towers when used in elther
a vertical or a horlzontal position. R’R’ are
struts or stretchers of the truss. These
trusses may be used on one or more sides of
the tower, and the stretchers R’ are some-
times made to cross each other and form a
girdle to embrace and retain the tower within
the space R’ R/, Fig. 29, the said stretchers
being fastened owether by any suitable
means. These str-etehers may be attached to
the tower before it is expanded, and will
move toward the center as the expansion of
the tower takes place. Provision is some-
times made for the automatic tightening and

. securing of the said. stretehers around the

435

either vertical or h01*1z011t&1

50
rope girdle (z, with or Wlthout rollers, as re-.
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tower WhE‘Il the chtter 18 raised to the desired
height. - -

o 1S a serew-lmk: tlﬂ*htener which may be

tighteners may, if desired, be used on each
Slde of the tower. -

E’ I are supports or n'u1des for a eham or

qmred A screw G’ is-sometimes pmwded
for tightening this girdle. |

In Flg, 27 1 have " shown a chain girdle, as
G?, cords tied around the tower at G3, and a
leather strap buckled round the tower at G*
for stiffening the tower. -

In Figs. 1 and 3, " is a lever coupling-
]1001{ for joining and tightening chain and
rope girdles, stiffeners, and trusses. By mov-
ing the lever I/, as indicated by the dotted
line in I"ig. 3, the chain G is tightened and
may be Lept so by means of the chain G’ or
other suitable means.

In Fig. 1, w is a latch- stlffcner mmnﬂ*ed to
lock automatmally This latech may De ar-

ranged vertically or horizontally.

One of these

It 1s piv- |

—

oted at w’ and adapted to engage with a pm
or stud at w> | -

H H’ are the screws f01'~ e*{paudmo the'

towers, which screws are usually rotated by
means of 'a windlass or winch, with or with-
out intermediate gearing. These serews and

the tightening-screws F are held in improved
| elins I, Fig. 6, which are secured to the tower

by rivets or nuts I’. The improved clip con-

| sists of a hinged nut or collar, by means of

75

which the serews H H’ or I F1bs 1, 5,18,19,

20, and 27, may be easily attached to and de-
tached from their nuts and bearings I TI*.
These bearings and nuts are Sometlmes, how-
ever, made in one piece, or in two parts

bolted together, like an 01*d1nary plumber-
block. |

In some instances I provide for expandlmﬂ"
-the rear side of the tower more rapidly than

the front thereof, so that it will be inclined
toward a building in a cambered shape, by
making the joints of the lattices or lazy-tongs

on one side of shorter distance from each

other than those on the other side; or I ar-

‘range the serews at the back only of the lad-

der and secure the front by means of a chain

truss or otherwise; or I employ screws of dif-

ferent pitch, so that when the screws are op-

erated the ladder will be inclined, as above
described. Ina similar manner I can ma,ke
a cambered bridge..

In Figs. 4 and 5 are shown teleseopm screw

and tubular expanders.
H H’ show a telescopic screw. Thi& Serew
may have any desired number of lengths or

‘sections.

L. 18 a telescopic tube, W h1ch may be placed
in the center of the tower, as shown, and is
guided at the top or other smtable parts with

&0

sle

95

100

105

levers A’, arranged to expand and contract - .

with the tower; or the tubes may be placed

at or near one-or more corners or sides of the

tower

When several screw- expanders are used on

110

different sides of the tower, they are some-

times:-geared together, as Shown in- Figs. 18,

19, 20, and 22, where two screws act on oppo-' .

site la,ttices-by.means of two sets of wheel-
gearing H" H® The gearing H’slides on and
18 rotated by the square or feathered shaft I~
In like manner four serews may be geared to-
gether at the four sides or corners of the
tower. I sometimesuse an endless chain J”’,
Figs. 24, 25, and 26, which, passing round or
ab011t cliain- wheels J, will rotate the SCrews

I15

120

%11nulta,ne0usly In the modification shown

1n Kig. 20 four screws H are placed at the
corners and rotated by pulling the chain J’’
or by turning one of the said screws. The
slack chain should be taken up by a tighten-
ing-pulley or other suitable means.

The tower shown in Fig. 18 is provided .:LL
the top with a platform K upon which a fire-

man or other person can stand, and which

“supports the pnlleys for the dlf’ferent sets of

tackle.
~d, Fig,

18, 1S 4 cage arrmwed ta be 1‘&153!.1'

, 125

130
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‘The pla,tform K is pro-

¢/, Fig.
lcu' hooks are prowded for securing the bot-

B tom part ¢’ of the cage ‘to the bod}f thereof
while permlttlnﬂ* its dlsen cagement therefrom
when required, so that on a,rrwmo atthe base

~ of the tower the body of the cage ‘may be un-

20

.25;

hooked and drawn from. about its oceupant |

or.its contents. The noteh ¢’ in the said

‘hook prevents the dlbeﬂﬂ’&ﬂ ement of the cage |
fr()m the lmokb? ehcept When if the eaﬂ‘e 15 ab:

rrrrr

| up, and if the eaﬂe IS .:Lt the bqtbom the ropd -
¢ is slack enouwh for the cage to rest withits |
we 1ﬂht on the base and in some cases the.

carriage T, Fig. 22, is made with an aperture

for the cage. to pass thl()u“’h to the eround. |
Cages may, if desired, be huncr ON OF lower-ed-
W1th cord and pullev outfude t110 tower, as

o ShOWIl at 77/ in Figs. 1 and 18.

130
 is mounted on a skeleton carr 1an*e' T, to one

side of which the tower is atmehed at V The

40
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The tower &hown in Figs, 18, 19, 20, a,nd 22

corners of the tower are attaehed to bearmns
W, Fig. 20, which slide or roll upon the aﬁde

.and support X as the tower is expanded or |
_-,-1186(1 when required, to stead},, remove, and

contracted by means of the mndlasses, oear-
ing, and serews. dometimesthe toweris fast-
ened to the base or top, so as to contract to-
ward the center instead of toward the side V,
Fig. 22, being gmded by bearings, as at WV

'Flﬂ 20 whlch slide in guides, or by Umde-

Studs WhlGh Sllde in grooves.

YY are levers ﬁttmo 1n holes with smt&ble |

catches arranged in 1he framlnﬂ' and hollow
axles, Figs. 18 and 22, to serve as shafts and
for steadymn* the towel ‘When out of- use,

these levers may be pla,ced Vertlcally, as shown |

at Y’, Fig. 18.

N/ A Fle 18, 20, 22, and 27, are
ratchet legs with pmnts and d1slz;s for steady-
ing and plumbmﬂ' the tower. The legs 7’ su-
persede scotches when the appamtus is tilted.

‘When my 1mproved apparatus is to be used
where a foot-path or other passage must be

left clear, 1 sometlmes mount it on a tr estle- |
| the purposes set forth

carrla,ﬂ'e, Flﬂ"S 24, 25, and 25%.

Tisa frame o Whleh the wwer 1S fastened |

at V or othet'mse inthe center. Thisf rame-T,
which forms the base of the tower, (not shown )
is raised to T’ bv means of fom" screws L, ro-

' tated by pulling thechain J*/, or in any other

convenient manner. The sald chain can then
be removed, thus leaving a clear passage
throu oh the carriage ben eath the frame T and
the tower thereon.

TFig. 28 shows in plan how two lazy-tongs A

SCT GW or. |

415,667

“and lowered. inside the tower from below by | of my 1mpr0ved corner-plates at D to form a -
“means of a cord ¢, which passes over a pulley
suspended at b, for the purpose of lowering
persons or ﬂoods from burning buildings, or
for similar purposes. -
vided with a trap-door a and trap ¢ for pas-
. sageto the cage or to the mtermr of the tower. |
The said cage is made with holes e, or with
.notches or c_.houlders, so that when rmsed to
the top it may be caught and held by hooks
23, attached. to the pla,tform K. Simi-

tower which is oblonn in tmnsverse seetmn
‘Thisform of toweris mostl_y useful for bridges

and for ladders whose width must.be. 11m1ted

My improved expanding app&ratus adapt-
edfor use in vertical, leamn oringlined and

homrxonta,l positions,-is. obkusly useful as

fire-escape, fireman’s ladder, salea,we-laddel'
adder for pruning or lopme‘ trees for ﬂ‘a,th—;
“ering fruit, and for general purposes, as a
_m1htary and general obsermtory, signaling-
station, surveyor’s, photon‘rapher S, artlst’s or
-signal-station, as a
__ponton or otherbudﬂe bmdﬂ'e—pwl landm ,OT"

_scaffolding, post, g 1rder
embarking-stage, hfe and other: boat 1&1111011-

ing app&mtub etp@ndmn‘ Sllbbtltllte for

swing-bridges, -boating or fishing pler and“

also for ma,ny other purposes.

' . . - . -

The size, proportlons strength, .fmd mate-
-_1'1(11 of the var mus pal‘ts of these apparatuseb'; N

70

s 715

80

When two o;r more lenﬂths of tower are in-

tended to be joined t()ﬂ'ether the ends may

‘be joined by bolting them together through
‘the ordinary holes of slats’ zmd corner- plates
and I sometimes, pI'OVIdB the ends intended to

be joined with webbed corner-plates, as above
deseribed. Thls arrangement serves for fast-

"The towers may:be pulled open while 1101*1-

:zonml and used as ladders without other ap-
.pendawes than thoqe for 1001{111-3 and suffen-'

''''''

ing them.

Guy-ropecs chams, wires, zmd rods . ma,y be

adjust the apparatus.
What I claim is—
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| ening together two leno th% of a square tower. -
| Vlth four bolts only. - |
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1. In an expandmﬂ and contracting struet-

ure of 1;11.9 character herembefore descrlbed
trough-shaped or e]mnueled slats or lattlce-

bars, Subsmntmlly as m]d for the purpose

speclﬁed
2. In an expanding and contracting struct-

ure of the chamcter hereinbefore descm,bed
| webbed corner-plates or terminal connectors

E, for coupling or conneecting lengths or sec-
thI]S of the said structure, Subq’rantmlly as
and for the purposes set forth

3. In an expanding and contracting struect-

ure of the chametar hereinbefore desembed

a lattice formed with man-holes C, sur-
rounded by slatsor barsof increased strenoth
as compared with those forming the other
parts of the lattice, substantmlly as and. for

4. In an expanding and ¢ontracting st uct-
ure of rectangular form, and eomposed of
lazy-tongs umted at their corners or edges by
mneans of anfrle-plates the combmatlon with
a screw I for expanding said 5truc‘rure, of
the bearing I* and the nut I , Substantially as

and for the purpose deserlbed

5. The combination, with an expanding and
COIltl‘&CIJIIl‘T structure of the character here-
inbefore

and _two lattices B may be united by means | thll‘lﬂ their corners connected by a,nﬂ*le-

desembed composed of lazy-tongs
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plates, of rope or chain trusses or struts,
substantially as and for the purposes set
forth.

- 6. In combination with an expanding and
contracting structure of the character here-

Inbefore described, a skeleton carriage pro-

vided with steadying and tilting bars and
with leveling and tilting legs and feet, sub-
stantially as and for the purposes set forth.
7. In combination with an expanding and
contracting structure of the character here-
inbefore described, a skeleton carriage pro-
vided with a movable frame, and means, sub-
stantially as deseribed, for raising said frame
and holding it up, so as to leave a clear pas-
sage t.h_mugh sald carriage, for the purpose

‘specified.

i

8. In combination with an expanding and
contracting structure of the character here-
inbefore descrlbed, a cage, basket, or box d,
arranged to be raised and lowered within the
same, and provided with a detachable or re-
movable bottom d’, secured thereto by safety-
hooks ¢/, and a similar safety-hook pivoted to
the structure to hold up the said cage, bas-
ket, or box, all substanmdlly as and tor the
purposes set forth.

In testimony whereof 1 have hereunto si igned

my name in the presence of two subsem]bmﬂ

witnesses.
GEORGE EDWARDS,
Witnesses:
DAVID YOUNG,
ARTHUR TRACY
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