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To all, whom it may concern: 
Be it known that I, JAMEs E. GILLESPIE, of 

Warwick, in the county of Orange and State of 
New York, have invented a new and useful Im 

5 provement in Folding Extension-Ladders and 
Trucks therefor, of which the following is a specification. 

In my Letters Patent No. 345,427, dated July 
13, 1886, I have shown and described a truck 

IO having a fire-ladder pivoted or hinged at its 
foot adjacent to and parallel with the rear axle 
of the truck, so that when the truck arrives 
at a fire it can be backed up toward the build 
ing, and the ladder, which ordinarily folds for 

I5 Ward upon the truck, can be swung upward 
and backward, so as to rest against the build 
ing, if desired. In the use of the ladder de 
Scribed in Said Letters Patent the front axle is 
intended, when the ladder is to be used, to be 

2O swung or turned to cramp the wheels, so that 
the front axle will stand nearly longitudinally 
of the truck, and will thus brace and hold the 
truck against forward movement. I have now 
discovered that good results can be attained 

25 by pivoting or hinging the ladder near the 
front axle, and by providing a locking device 
whereby the turn-table or fifth- wheel connec 
tion between the truck-body and front axle 
may be locked or made inoperative, so as to 

3o fix the axle transversely to.the truck-body, 
and by further providing a fifth- wheel or turn 
table connection between the truck-body and 
rear axle, so that the rear axle can be turned 
into position lengthwise of the truck to hold 

35 the truck against movement when the ladder 
is in use. m 
My invention also relates to mechanism em 

ployed for extending the several sections of 
which the ladder is composed. 
My invention also relates to a novel con 

struction of the side bars orportions of ladder. 
sections, whereby they may be more readily 
attached to each other for sliding one on an 
other, and whereby their strength is increased. 

In the accompanying drawings, Figure 1 is 
a longitudinal section of a truck and ladder 

4O 

embodying my invention, the section being 

frames of the truck. Fig. 2 is a plan of the 
y 

45 

taken immediately inward of one of the side 

5o truck and ladder. Fig. 3 is a transverse sec 
tion thereof upon about the plane indicated b 
the dotted line e 2, Fig. 1, looking toward the 

left hand from said line. Fig. 4 is alongitudi 
nal section upon a larger scale and upon about 
the plane indicated by the dotted line aca, Fig. 
2, showing more clearly the gearing for raising 
and lowering the ladder and for extending its 
sections. Fig. 5 is a horizontal section upon 
the same scale as Fig. 4, and upon about the 
plane indicated by the dotted line yy, Fig. 1. 
Figs. 6 and 7 are transverse sections of a lad 
der, showing my novel construction of the side 
bars or portions thereof. Fig. 8 is a front ele 
vation, upon a larger scale, of a portion of the 
ladder, showing it as raised into an upright po- 6 
sition; and Fig. 9 is a view, upon a small scale, of 
the extended ladder, showing its rungs as ar 
ranged at a decreasing distance apart toward 
the top. - 

Similar letters of reference designate corre- 7o 
sponding parts in all the figures. 
A designates the truck-frame, which may 

be of wood or metal, and B C designate, re 
spectively, the front and rear axles, on which 
are the front and rear wheels, B' C. These 75 
axles are respectively connected with the truck, 
in this example of my invention, by fifth-wheel 
or turn-table connections b c, so that their 
axles may be swung relatively to the truck 
body. I also provide means whereby either 8o 
the front or rear axles, B C, may be locked or 
fixed in position transversely of the truck 
body, for a purpose hereinafter described, thus 
rendering either turn-table or fifth-wheel con 
nection with the body inoperative. In this 
example of my invention, I have shown in 
Figs. 1 and 3 a locking pin or bolt, b, which 
passes through a lug or ear, b, upon one part 
of the turn-table or fifth-wheel connection at 
the front axle, and engages with another part, 
b', of such connection. I have shown the por 
tion c' of the turn-table connection cat the rear 
axle, C, as provided with a tongue or lever,c, 
which may engage with a catch, c, to hold the 
axle fixed in position transverse to the truck- 95 
body A, and which, when disengaged from said 
catch, serves as means of turning the rear axle 
to the position shown by dotted line in Fig. 1, 
in which it stands longitudinally to the truck 
body A. . 
B designates a tongue or pole whereby the 

truck may be drawn, and which, when the 
truck arrives at a fire, may be removed, so as 
to enable the front end of the truck to be 
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brought up near to a building on which the 
ladder is to be used. 
The ladder, as I shall hereinafter describe, 

is pivoted or hinged to the truck-body adja 
cent to and approximately parallel with the 
front axle, B, when said axle is fixed in a po 
sition transverse to the body by the use of the 
locking pin or bolt b'. While the truck is pro 
ceeding to a fire, the rear axle, C, is locked by 
the tongue or lever c” in its normal position 
to hold said axle fixed transversely of the 
truck-body, and the forward axle is free to 
turn as usual. When the truck arrives at a 
fire, the tongue or pole B may be removed, the 
truck may be brought with its forward end 
near to the building, and the front axle, B, 
may be locked by the pin or boltb', or equiva 
lent locking device, so as to hold it in position 

the opposite sides of such truck-body. 
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wood and paper are cemented together, so as 
to form one structure. 
The main ladder-section D is hinged adja 

cent to the front axle, B, and approximately 
parallel with said axle when it is locked in a 
fixed position transverse to the truck-body. 

Edesignates a shaft which, as best shown in 
Figs. 4 and 5, extends transversely to the 
truck-body A, and is fitted to bearings e ". 

e 

lower ladder-section, D, has lugs or ears, d", 
upon its under side, which fit and are adapted 
to turn upon the shaft E, and E' designates a 
worm segment or gear, which is secured to the 
cross portions d of the main ladder-section D, 
as best shown in Fig. 4. Between the two side 
portions, A, of the truck-body extends a cross 
bar, A', which, at about the middle of its length, 

75 

transversely to the truck-body. The rear axle is yoked, as shown at e' in Figs. 3, 4, and 5, 85 
2O is then unlocked from its fixed position, and and supports or forms bearings for an approxi 

by means of the tongue or lever c is swung mately upright worm-shaft, e, having a worm, 
into position longitudinally of the truck-body, e, engaging with the worm-segment E. 
as represented by dotted lines in Fig. 1. This e' designates a shaft which extends longi 
rear axle with its wheels then serves to brace tudinally of the truck, and is mounted in bear- 9.0 
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the truck and prevent its movement length 
wise away from the building in the same 
manner that the front wheels prevent such 
movement in the truck which forms the sub 
ject of my aforesaid Letters Patent. 1. 
The ladder may be composed of any desired 

number of sections; but, as here represented, it 
consists of a main section, D, which has no 
lengthwise movement, and second, third, and 
fourth sections, D'D' D', which slide length 
Wise, the first upon the main section D, and 
the others upon each other, as is usual. The 
way in which the side bars, d, of these ladder 
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55 
not be coincident with each other, and hence 

Sections are combined with each other for 
sliding is best shown in Figs. 3, 6, and 7. 
Each side bar or portion d has upon its one 
side a tongue, d, and upon the opposite side 
a groove, d, and the tongues d', which are 
integral with the side bars of one section, slide 
into the grooves d', formed in the side bars of 
the section next behind or in rear of the first. 

Ordinarily the side bars or rails of ladders 
have been made of a single piece of wood with 
whatever attachments may be necessary to fit 
them one to another for sliding; but accord 
ing to my invention I compose each side bar of 
thin sections like veneers, which are aranged 
face to face in a vertical plane, as shown 
in Fig. 6, and are cemented together. The 
grain in the several thicknesses or veneers of 
which the side bar or rail, d, is composed will 
there is slight liability of the side bar or rail 
breaking, and they may be made lighter and 
Smaller in transverse section than is possible 
where each is composed of a single piece of 
wood, and still have adequate strength. Be 
tween the several layers or thicknesses of 
wood which are arranged in a vertical plane 
to form a side bar or rail, d, I may interpose 

ings et, and this shaft is, by bevel-wheels e, 
connected with the worm-shaft e", and by 
bevel-wheels e is connected with a cross 
shaft, e, which extends transversely to the 
truck-body, and is adapted to receive operat 
ing-handles eupon its opposite ends, as best 
shown in Fig. 2. Two men may, therefore, be 
utilized in operating the worm e through the 
shafts e'e', and by the operation of said worm 
e' upon the worm-segment Ethe ladder will 
be swung upward or downward, as may be de 
sired. 
As a means of extending the second section, 

D', of the ladder upon the main section D, I 
have represented chains or flexible connec 
tions f, which pass around sprocket or chain 
wheels f' upon the shaft E, and which pass 
over guiding-pulleys.ff upon the main lad 
der-section D. The chains or flexible connec 
tions fare attached at one end, f', to the foot 
of the second ladder-section, D, one chain or 
flexible connection being at each side thereof, 
and at their other end the chains or flexible 
connections are attached at f° to the upper end 
of the second ladder-section, D. 
fore be understood that by the simultaneous 
turning of the two chain-wheels, f', which are 
at opposite sides of the truck, as shown in 
Fig. 5, the chains or flexible connections f 
will be rendered around the pulleysff" or 
traversed lengthwise, and the second ladder 
section, D', will be moved in one or the other 
direction upon the main section D. 

It will be observed that the chains which 
pass around the wheels f are secured at their 
opposite ends to the second ladder-section, D', 
near its ends. It would at first seem that this 
arrangement of the chains f is a useless ex 
penditure of chain over what would be re 
quired if endless chains were extended be 

It will there 
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65 layers of paper, d, as shown in Fig. 7 by 
heavy black lines, and the several layers of 

tween the wheels f' and the sheaves or pulleys 
f" and attached at one point to a second lad 
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der-section; but as a matter of fact this ar 
rangement of the chains, which is best shown 
in Fig.1, results in an important advantage. 
It is often desirable to have the second ladder 
Section, D, extend below or (in this instance) 
forward of the end of the main section D, and 
by the arrangement of chains which I have 
shown it is possible to extend or move the sec 
ond section for almost its entire length in either 
direction upon the main section. This ar 
rangement provides for closing a ladder of a 
given length within shorter compass than 
Would otherwise be possible. 
As a means of operating the chain wheels f' 

at opposite sides of the truck synchronously, I 
have shown, particularly in Fig. 5, that the 
two chain - wheels are secured rigidly to or 
formed integral with gear wheels or pinions 
f", and these gear wheels or pinions are op 
erated synchronously by suitable gearing. As 
here represented, this gearing consists of cor 
responding wheels or pinions, f', secured fast 
upon a cross-shaft, f, which is mounted in 
bearings f' on the truck-body A, and is rotated 
by bevel-gearing f" from a short shaft, f, to 
which a hand-crank may be applied. The 
shaft f' is journaled in a cross bar or brace, 
f', connecting the opposite side portions of the 
truck-body A, as shown in Figs. 2 and 5. By 
the operation of the shaft.f the chain-wheels 
f' will be rotated synchronously, and the sec 
ond ladder - section, D', will be moved in one 
or other direction on the section D. 
The connections whereby each section of the 

ladder, after the first section, D, is caused to 
I operate the section which slides within it, are 
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best shown in Fig. 8, in which the ladder-sec 
tions are broken at the middle of their length 
in order to show the parts upon a much larger 
scale. From the previous description it will 
be understood that the section D', which slides 
in the main ladder-section D, is operated by 
the chains f, before described, but the third 
ladder-section, D, which slides in the section 
D', and the fourth section, D', which slides in 
the section D", and is not shown in Fig. 8, are 
operated in a different manner. I will de 
scribe the connection of the section D with the 
section D", and it will be understood that the 
other sections, be they more or less, are op 
erated in a corresponding manner. At oppo. 
site ends of the Section D'are secured brackets 
h, which project laterally on the upper side of 
the main section D, and which support a sub 
stantially endless or continuous cable or flexi 
ble connection, h, passing around pulleys h” 
upon the brackets h. The cables or flexible 
connections h' which pertain to any one sec 
tion, being carried by pulleys thereon, are se 
cured between the pulleys to the section which 
is behind and to the section which is in front, 
and which slides in the section on which are the 
pulleys; and in Fig. 8 I have represented the 

- cable or flexible connection has attached ath 
to the main ladder-section D, which is behind 
the section D, orin which saidsection D'slides, 
and ath' to the section D", which is in advance 

3 

of the section D', and which slides in the Sec 
tion D'. w 
understood that as the section D is extended 
or moved outward in the section D by the op 
eration of the chains or flexible connections f 
the pulleysh will be advanced with the sec 
tion D", and will have a tendency to move 
bodily the flexible connection h". This, how 
ever, is prevented by the attachment of the 
flexible connection h at h to the main lad 
der-section D, and the advancement or Out: 
wardly-sliding movement of the section D 
will cause the cables or flexible connections h 
to render around the pulleys h", and by their 
attachment ath' to the third ladder-section, D', 
said section D” will be advanced in and pro 
jected from the section D'. 

In order to enable a person to ascend a lad 
der readily from the bottom to the top, and 
without experiencing great fatigue or slacken 
ing his speed of ascent toward the top, I ar 
range the rungs of the ladder as represented 
in Fig. 9-that is to say, the rungs 8 in the 
lower portion of the ladder are arranged at a 
greater distance apart than the rungss in the 
upper portion of the ladder. 

teen inches apart; in the second section, D, 
fifteen inches apart; in the third section, D, 
fourteen inches apart, and in the fourth sec 
tion, D, thirteen inches apart. These rela 
tive distances of the rungs from each other. 
may be varied as found desirable in practice. 
The locking device, whereby the front axle 

may be held from swinging horizontally, com 
bined with the ladder pivoted adjacent to the 
forward axle, provides a novel and useful re 
sult. The end of the truck at which the lad 
der is hinged is the one adjacent to the build 
ing against which the ladder is to be used, and 
when the ladder is raised the weight comes 
upon the forward end of the truck, and if the 
axle were not locked and were slightly skewed 
or oblique that end of the truck might run 
out or away at the side and fail to properly 
sustain the ladder in the position in which it 
is placed. It is most desirable to have the 
ladder pivoted adjacent to the front axle, as it 
may then trail or extend behind the truck in 
passing through streets, and it is necessary to 
be able to cramp the wheels and axle most dis 
tant from the building against which the lad 
der is placed, in order to prevent the truck 
from running away from the building when 
the ladder is raised and weight comes upon it. 
It is also desirable to have the back axle rigid 
and incapable of turning by a fifth-wheel con 
nection, as the truck can then be better con: 
trolled in passing through streets and around 
corners. For this purpose I providefifth-wheel 
connections for both axles, and the locking de 
vices for both fifth-wheel connections, com 
bined with the ladder pivoted adjacent to the 
forward axle, produce useful results. 
What I claim as my invention, and desire to 

secure by Letters Patent, is 
1. The combination, with a truck having a 

It will from the above description be 
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In the first sec 
tion, D, for example, the rungs may be six 
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chains, and gearing engaging with said gear 
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turn-table or fifth-wheel connection between 
the forward end of its body and the front axle, 
of a locking device whereby the said axle may 
be fixed in position transverse to the body 
and a ladder pivoted or hinged at its foot ad 
'jacent to and parallel with the front axle when 
thus fixed in position, and arranged to swing 
backward and downward toward the rear end 
of the truck, substantially as herein described. 

2. The combination, with a truck having 
turn-table or fifth- wheel connections between 
its body and axles, of locking devices where 
by Said axles may be alternately fixed in posi 
tion transverse to the truck-body, the rear 
axle when the truck is to be drawn to a fire 
and the front axle when at a fire, and a ladder 
pivoted or hinged at its foot adjacent to the 
front axle and arranged to fold or swing back 
ward and downward toward the rear end of 
the truck, substantially as herein described. 

3. The combination, with a truck and an 
extension ladder pivoted or hinged adjacent 
to one of its axles, of chains or other flexible 
connections passing over pulleys on the main 
ladder-section D, and secured at their oppo 
site ends near the opposite ends of the second 
section, D, and wheels f on the main section 
engaging with the said chains or connections, 
and Serving to operate them to extend the sec 
ond section, substantially as herein described. 

4. The combination, with a truck and the 
main and second ladder - sections, of chains 
passing around pulleys on the main section 
and attached to opposite ends of the second 
section, the chain-wheels f', attached to or 
formed with gear-wheels f", and engaging said 

wheels and serving to rotate them and their 
attached chain - wheels synchronously, sub 
stantially as herein described. 

5. The combination, with the sliding sec 
tions of an extension-ladder, of pulleys near 
opposite ends of each section, and substan 
tially endless flexible connections passing 
around said pulleys and fixed between said 
pulleys to the sections behind and in advance 
of the section carrying the pulleys and con 
nections, substantially as herein described. 

6. The combination, with the sections D D 
D', of laterally-projecting brackets h, extend 
ing from the section D and carrying pulleys 
h', and cords or other flexible connections, h", 
passing around said pulleys and attached at 
the points h" h" to the sections D D, which are 
behind and in advance of the section D", sub 
stantially as herein described. 

7. In an extension-ladder, the combinatio 
of sections, each having its side bars provided 
on opposite faces with integral tongues d and 
grooves d', which respectively engage the 
grooves and tongues of the adjacent section, 
the tongues being near the lower edges of the . 
side bars and the grooves being near the up 
per edges of the side bars, substantially as 
herein described. 

S. The ladder-sections herein described,hav 
ing their side bars or rails each composed of 
a series of thin strips arranged face to face in 
a vertical plane and cemented together, sub 
stantially as herein set forth. 

JAMES E, GILLESPIE. 
Witnesses: . 

FREDK. HAYNES, 
C. E. SUNDG-REN. 
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