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' To all whom it may concern:

Be it known that I, ARTHUR H. MI‘DDLL‘
TON, ‘of the city of Phlladelphla, in the county

of  Philadelphia ‘and State of Pennsylyania,
_ have invented certain new and useful Im-
provements in Firemen’s Ladders; and I do |.

hereby declare the fo]lowmg tobea full , clear,

. and exact description of the 1nvent10n, such

as will enable others skilled in the art to which

. it pertains to make and use it, reference being

had to the accompanying dl awings, ° “which
form part of this speuﬁeafmon, in which—
Figure 1 is-a side elevation of two.ladders

connected together by the dev1ces which eon:’

stitute my invention, Tig. 21is'a transverse
vertical section of the same. Fig. 3is 2 per-

. gpective of my invention; Fig. 4, detail v1ew,

Fig. b, a perspectwe of the lever I and I‘lw
a perspee’uve of the braces K. ‘

‘The object of my 1nvent10n is to prov1de
means whereby two or more ordinary firemen’s
truck or other ladders can be Jomed together,‘

'so as to make an extension:ladder which is’
_easily and safely mampulated combined with
great safety secured in operating the same.

- TIt.consists, essentially, in the provision of a -
‘ grooved cross-bar, on which are mounted slid:

1ng brackets, through which the sides of the
ladders pass, the latter being firmly and se-

‘curely held therein on their alternate sides

and ends by means of set-screws. One set of

. said brackets is p10v1ded with pwoted pawls, |

which engage with the rounds of each section

.- of .the ladder, and have three points of sup-
o port—-—v1z one.on the cross-bars, one on their

pivotal connectlom, and ‘the ‘other on the
bracket to which they are 1)1V0ted-—-and form-
satety—eatches foreffectually preventing theas-
cending section of the 1adder from aceldent

e ally falhng

My invention further consmts in the provis-

~ion of removable levers, which are intended

to be attached to one of the rounds of the’ up-
per section of the ladder; and are operated so

‘as to raise the ladder out from the wall a suffi-
. -clent distance to clear the cornice or other
~obstruction, and allow it to be still farther ex-

tended, so as to reaeh beyond ssud cormee or

: obstruotlon
My 1nven‘mon ehll further conmsts in the‘

provision of removable braces, Whmh are at- ‘

‘tached to the ladder when it is fully extended -

and in position against the wall of a building.

‘These braces retain the 1adder in-an uprloht ! K

and fixed posrtlon :
My inverntion ‘still- further eons1sts in the .

peculiar ‘combination, construction, and -ar-

rangement of parts, as heremafter more fully >

set forth. g
R(}fPI‘I‘ll’l(" tothe aceompanymo dmwmg, A

Alare eross-bars, which are-provided on-two

- of ‘their: opposite sides with-V or equivalent -

shaped grooves .« ‘a, thereby formln‘r a bar,,,‘

'having double dovetails-a’ '

‘B B are brackets, composed of the top plece | ‘ “
b and 81des 0t b, forming open chambers b* bt
The latter are prowded with flanges ® 1% on

| the under side ‘of which, and longltudmally‘.' .
| with the’ brackets; are dovetall grooves b° b,

which correspond t6 the form of the dove’calls o
« o' in the cross-bars A and AL PR
-0 Carealso. brackets, formed with L.-shaped ~ .
pieces ¢ ¢, which'pass around the sides of the -
sections of ‘the ladder, 'To said pieces ¢'c are
attached or’ formed: theleon the flanges ¢t ¢,

‘having the dovetail grooves formed - on the o

under side” of  the same in the direction of':
their Tength, Sdld ﬂ'm ges belnfr prowded w1th*-
set-screws gl e
The brackets B B and C O are, respectively,
mounted on the upper and-lower dovetails w
@’ of the cross-bars A and "Al, so-as to slide
easily thereon; and allow of ready adJustment' o

‘for different widths of ladders.

“The brackets € -C are provided with pawls
D D, pivoted thereto ‘at d'd, in such’ a man-

‘ner that the square edges ¢ 03 formed on the:

brackets C* O, as bhOWD prevent said pawls

‘from being moved downward from & horizon-’
tal position, said square edges also forming:
‘supports for ‘the pawls when the latter are sus-
_taining the weight of the extended sections of i
‘the ladder, and any other weight that may-be "’

put upon the same. - E E are springs, fastened .

“to said brackets C Cat ¢’e. ~ Théy are formed

with U-shaped eurves ¢! ¢!, as shown in - Figs.
2,4, and 3, the extlemltlee of which end-in. "
short reverse curves ¢ ¢%.. The object of these
curvesis as follows, viz: When the paw]s are.
in a horlzontal posmon as shown at F in Tig,.
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4, the short curves €2, resting upon the project-
ing fingers d’ &’ on the pawls D D, press the
same down upon the rounds of the ladder.
‘When said pawls are thrown up to a vertical
position, as is necessary to be done in sepa-
rating the sections of the ladder, the short
curves ¢® ¢ slide forward over the said projee-
tions &’ &, and allow the large curves ' ¢' to
engage with the same, as shown, thereby re-
taining said pawls in a vertical position, and
offering no obstacle to the quick separation of'
the sections of the ladder.

The operation is as follows: The brackets B
B and C C are placed in position upon the cross-
bars A and A!, on opposite sides of the same.
The latter are then adjusted to the width of
the ladder-section intended to be used, and:are
then securely fixed in position on the eross-bars
A and--A! by the set-screws ¢® ¢®.. Before. at-

taching these. cross-bars A Al to the sections’

of the:ladder, the pawls D D are first adjusted,
from a- horizontal to a vertical position, and
in such position as described by the springs
E E. The upper part of the section G- is then

passed through the chambers b* of the brackets.

B B:on the cross-bar A, and securely fastened
thereto by the thumb-screws A? A? the cross:
bar A resting on one of its ungrooved sides on
‘the upper side of said section G-of the ladder.
The lower part of another section, G/, of the
"ladder is now passed into the brackets B B on
the cross-bar Al, and secured thereto in like
. manner-bythe thumb-screws A?, with the cross-
bar Alresting on one of its ungrooved. sides
on the lower side of said section. These sec-
tions are connected together by passing their
free ends through the brackets C C, the cross-
bars A: Al being between and resting on the
sides of said sections, as shown, thus forming
means whereby the sections. of the ladders are
extended. without any unnecessary- friction.
The ladder is now extended by means of
the rope-H, which is secured at one extremity
in the cross-bar A, and then passing upwardly
and. over the pulley &, attached to the cross-
bar. " A,. the pawls D meanwhile being _ad-
justed- so.as to resume a horizontal position.
As the section G is.extended, said pawls D D,
attached to the brackets C C on.the cross-bar
Al meet in succession each one of the rounds
g of the seetion G, and are depressed from
their horizontal to nearly a vertical position.
Said section, still ascending, carries said pawls
above the round, and they then, under the
influence of the springs I I, resume their
original position between the said round ¢ ¢
and..the next one above. At the same time
*the -pawls D D on the brackets C C on the
cross-bar A. are, in succession, met by the
rounds.g' ¢’ of the section, and.are raised by
the same to nearly a.vertical position, whence,
passing over said rounds, they are brought
back Dby the springs E E to their horizontal
position between said round and the next
~one below. This position and operation.of the
pawls forms a strong support for the sections
of the ladder when completely or partially
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extendéd, ﬁhé said imwls being pivoted‘h to

brackets, which in turn are fastened to cross
rods or bars secured to opposite ends of al-
ternate sections of the ladder, as shownj
the lower pawls resting on the rounds g of
the section G, while the rounds ¢’ of the sec-
tion G{ rest on the upper pawls, while the
pawls themselves, resting on the square cor-
ners- ¢® ¢* of the brackets C C, and on their
pivots €', and on the cross-bars A Al have
three points of support, which construction
is in aecordance with the highest and best
‘mechanical law for arranging bars to sustain
weight. It is almost impossible for said pawls .
to give way by any ordinary superincumbent.

weight which may be put upon said ladder. .

‘When the sections of the ladder have been
extended until they meet the cornice of a bal-
cony, building, or other obstruction, the levers
I I are now attached. to.one of the .upper
rounds of the highest-extended section of the
ladder. _

The attachment is made by opening the
latch.4, pivoted to -said:lever at ¢!, in both.of °
which are notches # 2. The notched part of
the lever is then placed on one of the said
rounds of the ladder and the latch closed, the
lever being then securely held in position. By
depressing the ends ¢ ¢ of said levers by
means of the ropes or chains I’ T/, fastened
thereto: as shown, the opposite ends.of said
levers I I, which, if desired, may be provided
with friction-wheels ¢*, are elevated, and, meet-
ing the wall, as shown in Fig: 2, raise the up-
per part. of the ladder out away from the
same to the desired distance, and support it
while being still farther extended: above said
cornice. or obstruction. These levers, when
not.in use, may, if desired, be removed from
said rounds of the ladder.

To. support the ladder firmly in position
when fully or otherwise extended, and keep it -
from bulging at its center and from.swaying
to either side, I employ the braces K’ XK. - They
are composed of the sliding brackets L, hav-
ing the three sides ! I* ?, on the.side P> in
which is the incline or angular slot I%. The
side P is also formed with a projecting lug, &, -
to which.is secured a universal jeint, L', hav-
ing an opening, ¥, for the reception of a’
pointed end rod, L2 which is held’in its-ad-
Jjusted. position by means of the set-serew I,

The brackets L L are made somewhat larger
than:the sides of the ladder, so that they may
have a certain amount of play, in order to
adapt themselves to and secure a hold on the
sides of the section of the ladder at any angle
to.which.they are attached thereto, as shown
in Fig. 1. The slotted: angular side of the
brackets prevents the braces from being acei-
dentally detached from their position. If de-
sired, for greater security, a catch, M, con-

nected to said bracket by a.cord or chain, m,

may be used. .

‘What I claim as my invention is—

1. A device for unhiting two or more fire-
men’s truck or other ladders to form an ex-
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tension-ladder, consisting of one or more cross-
bars, upon which are placed two or more sets
of brackets, so arranged that one set thereof
embraces the sides of the upper ladder-sec-
tion, while ‘the other set embraces the sidey

of the lower ladder - section, substantially as:

shown and described, and for the purpose set
forth, . o '

2. A device for uniting two or more fire-
men’s truck or other ladders to form an ex-
tension-ladder, consisting of a grooved cross-
bar having one or more sets of adjustable
brackets, one set of which is provided with

spring-pawls, ‘constructed and arranged for
operation substantially as shown and de-.

seribed.
3. A device for uniting two or more fire-

men’s truck or other ladders to form an exten- -

sion-ladder, consisting of & grooved cross-bar,
on which are mounted two sets of adjustable

o sliding brackets, one set of which is adjusta-

bly secured to said cross-bar, by set-screws or
otherwise, and provided with pivoted spring-
pawls, the other being provided with thumb

_nuts or serews to secure the device to a lad-

der, substantially as shown and described.
4, A device for uniting two or more. fire-

. men’s truck or otherladders toform an exten-

sion-ladder, consisting of a cross-bar and one

or more sets of brackets, to one set of which
are attached pivoted spring-pawls, so arranged
in relation thereto as to have three support-
ing - points. for sustaining superincumbent
weight, substantially as shown and deseribed.

5. In combination with a device for uniting
one or more firemen’s truck or other ladders
to form an extension-ladder, constructed sub-
stantially as shown and described, the levers
11, constructed as shown and described, and
for the purpose set forth. o .

6. In combination with a device for uniting
two or more firemen’s .truck or other ladders
to form an extension-ladder, constructed ‘sub-
stantially as shown and described, the braces
K K, as and for the purpose set forth.

. 7. The combination of the cross-bar A,

brackets B B and C.C, pawls D D, pivoted to
the brackets C C, the pulley & and rope H,
and ladders G and G’, constructed and ar-
ranged for operation substantially as shown
and described. ,

In testimony that I claim the foregoing I
have hereunto set my hand this 22d day of
September, 1877. ' o

"ARTHUR H. MIDDLETOXN.

‘Witnesses: : :

EpwinN F. GLENN,
GEORGE F. GODLEY.




