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My invention relates to an apparatus for

assembling or fabricating metal articles, as

by riveting, and more particularly to the

manufacture of ladders. ‘ ‘
One of the objects of my invention is to

provide a machine whereby the ends of the

rungs or rounds of the ladder are heated
to both of the side stringers.

and riveted
simultaneously. .

Ancther object of my invention relates to
positioning and clamping of the assembled
ladder during the electrically heating and
riveting operations, the entire length of the
rung between the stringers being enclosed
thereby preventing driving back the. stock
in the rung, during the riveting operation.

A further object of my invention is to
provide a machine for forming ladders which
permits of quick and easy shifting of the
incomplete ladder from the position of one
rung, or one pair of rungs, the ends of which
are adapted to be heated and upset, to that
of -another. ;

" Another object of my invention relates

%o the method and means for heating the ends

of the rungs, and to the mechanism operated
by fluid pressure for clamping the assembled
ladder during the riveting operation, which
allows for quickly releasing and shifting the
assembled ladder at the end of each heating
and riveting operation.

Another object of my invention relates to
the manner of automatically controlling the
clamping and riveting mechanism.

~Another object of my invention relates to
the manner of adjusting the guiding bars

‘for the stringers, and for positioning the

assembled ladder during the heating and riv-
eting operation and its passage through the

-machine.

Still another object of my invention re-
lates to the manner of assembling the side
stringers and rungs having reduced ends to
form an assembled ladder while cold, ini-

-tially securing the parts together by means

of portable clamps, electrically heating both
ends of one of the rungs at one operation to
a semi-plastic condition, advancing the as-
cembled ladder the distance equal to the
space between a pair of rungs and then simul-

1980. Serial No. 460,385.

taneously upsetting both ends of the pre-
viously heated rung. T

Other objects of my invention will appear
hereinafter. :

Having thus given a general description
of my invention, I will now, in order to make
the matter more clear, refer to the annexed
five sheets of drawings forming a part of this
specification and in which like characters of
reference refer to like parts.

Figure 1 is a side elevation of my improved
machine with parts of the assembling and
runout tables broken away. ‘

Figure 2 is a vertical longitudinal section
taken substantially on.the center line of the
machine shown in Fig. 1. :

Figure 3 is a front end elevation of that
portion of the machine for clamping the as-
sembled ladder and upsetting the ends of the
rungs. ;

Figure 4 is a detail view in section of the
four-way valve for controlling the flud pres-
sure to the cylinder for operating the clamp-
m%devmes. '

igure 5 is a detail view in section of the d

three-way valve for controlling the fluid pres-
sure to the riveting hammers.

Figure 6 illustrates the valves shown in
Figs. 4 and 5 connected to the control lever
for advancing and retracting the riveting
hammers in such a manner as to allow the
parts to operate simultaneously at one opera-
‘tion. '

Figure 7 is a horizontal section drawn on
a larger scale, through the clamping and
riveting machine taken on the line 7—T7 of
Fig. 3.

Figure 8 is a detail section view taken on
the. line 8—8 of Fig. 9 showing the manner
of mounting one of the riveting hammers.

Figure 9 is a vertical transverse section
taken on the line 9—9 of Fig. 8.

Figure 10 is a vertical transverse section
through the electric heater taken on the line

10—10 of Fig. 2 with the refractory sheet re- P

moved to more clearly show the manner of
construction.

Figure 11 is a detail showing the manner
of connecting one of the crank arms to one
of the yoke levers. :
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Figure 12 is a detail view illustrating the
manner of adjusting the stroke of the cross-
head. :

Figure 18 is a detail modification illus-
trating a spring mounted on the connecting
rod for operating the movable electrode in
such a manner as to normally hold the elec-
trode away from the article to be heated.

-~ Figure 14 is an enlarged detail view las-
Rt = N =} e p
trating the manner of connecting the ends of

the rungs to the side stringers, and Fig. 15 is
a detail view illustrating the manner by
means of which the guides for the side string-
ers on the assembling and runout tablés may
be adjusted. ' o , 4
" Referring now to the characters of refer-
ence on the drawings:+—The humeral 1 in-
dicates the assembling table and 2 the run-

. out table, each similarly constructed of struc-

45

60

tural steel having spaced channel sides 3 and-

legs 4 connected together by means of angles

5. The channel sides 3 are further connected
together at the tops by means of spaced plates -

6. Angular guide supports 7 are attached to
each side of the top of the tables and secured

“to plates 6 by means of angular brackets 8.

The vertical legs of the brackets 8 and guide
supports 7 are slotted as at 9, which allows
for vertical adjustment of the guide supports
7 by means of the bolts 10. Guides 11 are
mounted. on the top of the hovizontal legs of

the guide supports 7 and are secured by

means of set bolts 12 passing through slofs

‘13 whereby lateral adjustment of the guides

may be obtained. The upper surface of the

‘guides are stepped or formed with a short

flange ‘along their outer edges in order to
hold the side stringers 14 of the ladder in
proper alignment. Mounted on the intier end
of the runout table 2 and secured to, and con-
necting the side channels 8 together is the
frame 15 of the clamping and riveting ma-
chine, having a fluid pressure cylinder 16 cen-
trally mounted thereon, in which reciprocates
the piston 17 having a piston rod 18, to the
lower end of which 1s keyed a wrist block 19,
having the inner ends of links 20, pivoted
thereto as at 21, the opposite ends of ‘said
links being pivoted as at 22 to the upper ends

of " gripping arms 23, which ‘are ful-

crumed as at 24 to the cross head 25. The
inner faces of the lower portions of the grip-
ping ‘arms 23 have gripping jaws 26 at-
tached thereto, the grooved inner faces of
which are adapted to surround anid- engage
the rungs 27 of the ladder. These rungs 97
are formed with reduced ends 28 adapted to
be inserted in holes 29 formed in the side

stringers. 14 and are held firmly against the :

shoulders 80 of the rungs by means of one
or more portable clamps 31." A socket 32 is
formed centrally in the cross-head 25 for re-

“celving a spring 83 adapted to project a cylin-

65

~drical plunger 34 against the lower face of
I g

the wrist block 19. Wrist pins 35 are jour-

1,901,334

naled in the wrist block 19 the extending ends
of which have. flattened side faces 36 with
perforations 37 formed therein for receiving
the threaded ends of clevis bolts 88 having
adjusting nuts screwed thereon as at 39.
-Side gripping levers 40 are fulcrumed on
the cross-head as'at 41, the upperend of each
side gripping lever being pivoted to the bi-
furcated heads of the clevis bolts 38, and a
spring 42 is mounted on the shank of the
clevis bolts to normally project the upper
ends of the side gripping levers 40 outward-
ly and forming a toggle connection between
the wrist block 19 and the gripping levers 40,
Tolimit the vertical movement of the cross-
head 25, are rods 43, each having its lower
end threaded and secured to each side of the

top of the cross-head and extending upward--

Iy therefrom through holes 44 in the top por-
‘tion of the frame 15. Said holes being en-
larged " at  their upper portions to form
sockets for cylindrical bumper blocks 45.
~The upper portions of the rods 43 have ad-

justable nuts 46 threaded thereon -adapted to -

~engage the top ends of the cylindrical bump-
er blocks 45 and limit the downward move-

ment of the cross-head 25, while adjustable -

nuts 47 are threaded on the intermediate por-
tions of the rods and engage the lower face of
the top portion of the frame 15, and limit the
upward movement of the cross-head.
"~ The frams 15 has outwardly extending ver-
tical side flanges 48; cach having a cylindri-
cal bearing opening 49, with liners or bush-
ings 50 secured therein and in the side frame
in horizontal alignment with each other for
Teceiving and supporting pneumatic rivet-
ing hammers 51, which may be of any -well
known construction. ~A sleeve 52 is attached
to the barrel or casing of each pneumatic
hammer having a collar 53 extending out-
wardly around its outer end. The sleeves
may be shrunk on the casings of the pneu-
matic hammers and further held in -position
by means of a set screw 54, clamp bars 55
and bolts 56. : : =
Extending outwardly on each side of the
outer edge of the flanges 48 above the bearing
openings 49 are lugs 57, having holes formed
therein asat 58 for receiving bolts 59, hav-
ing relief springs 60, retained in position by
means of nuts on the inner ends for movably
-securing bracket clips 61 to. which is pivotal-
ly attached at an intermediate point a yoke
lever 62, the lower bifurcated ends 63, engag-
ing studs or trunnion extensions 64, attached
‘to ‘the opposite. sides of the collars 53 and
- sleeves 52, S )
The set of relief springs 60, on the bolts
59 are adapted to relieve the excessive vibrat-
ing blows on the housings or frame of the
machine caused by the hammers and at the
same - time allow for any displacement in
moving the hammers against the work,
- The upper end of each of the yoke levers
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62 have mounted thereon a swivel jaw 65, piv-
oted to a link adjuster 66, which is attached
to the threaded end of an eye bolt 67, the

head of which is pivoted by means of a swivel

jaw 68 to the outer end of crank arms 69,
which are connected together by means of an
angular brace 70, and mounted on the outer
ends of an operating shaft 71, and journaled
in brackets 72 secured to the frame 15, in
which manner a universal connection or
coupling is formed between the upper ends of
levers 62 and the operating shaft 71.
A control lever 73 is keyed to the outer end
of the operating shaft and in order. to assist
in holding the heading tools of the pneu-
matic hammers against the work being rivet-
ed and tofacilitate in theeaseof operating the
machine a lever 74 is also mounted on the op-
erating shaft having an adjustable counter-
weight thereon as at 75. The main fluid sup-
ply pipe is indicated by the numeral 76, the
supply of which to the cylinder 16 through
pipes 77 and 78 is controlled by means of a
four-way valve 79, while the supply of fluid
pressure to the pneumatic hammers 51, is
by means

~ of a three-way valve 82. The control lever

40

45

50

B LN
ot

60

integral therewith.
-ary and secured to the frame of the heater by

78, three-way valve 82 and four-way valve 79
may be operated separately as illustrated in
Fig. 8 or simultaneously as indijcated in Fig.

6, in which the handles 83 and 84, attached to

the stems of the four-way and three-way
valves respectively are connected by means of
a link 85 which is pivoted centrally as-at 86,

to the control lever 73. It will be noticed

however, that in Fig. 6, the entrance ports
in the four-way valve casing for the pipes 76
and 77 are made of larger diaméter in order
to allow the passage of fluid pressure to the
cylinder 16 and operate the clamping arms
so the jaws will engage and clamp the rungs
of the ladder before the riveting hammers-51
are brought into action. These valves may be
otherwise arranged or adjusted if desired in
order to vary or give a greater space of time
between the opening and closing of the valves
in relation to each other. _

An electric heater 87 is provided between
the assembling table 1, and the runout table
2, comprising a transformer 88, having a soft
steel or iron core
upon one side of which coils 90 in the pri-
mary circuit are mounted, and supplied with
an electric current from a generator 91,
through the circuit 92 which may be - con-
trolled by means of a switch 93.. The sec-
ondary circuit is formed by means of a plu-
rality ‘of flat copper strips 94 of metal bent
U-shaped the laminated structure extending
through the center of the core 89, the ends
extending upwardly therefrom, and having
solid electrodes 95 and 96 of copper formed
Electrode 96 is station-

neans of an eye bolt 97 and nuts 98, while

89, of laminated structure, .

s

electrode 95 is movably mounted and sup-
ported on the tracks 99 by means of rollers
100, the axles of which extend from the in-

verted legs of a U-shaped yoke 101, attached ;
%0

centrally to the movable electrode. A bell-

crank lever 102 is pivoted centrally to the

top of one of the side frames of the electric
heater, one leg of which extends upwardly
and is pivoted to the movable electrode 95 as
at 103, while the other leg of the bell-crank
lever 102 extends horizontally outwardly and
is pivoted to the top end of a connecting rod
104 which extends downwardly through an
opening in an angle 105 of the side frame,

said rod having a spring 106 interposed be--

tween the angle 105 and a washer 107, which
is adapted to be adjusted by means of a pin
108, inserted in one of the spaced holes 109
formed in the connecting rod 104. The low-

-er end of the connecting rod 104 is pivoted to -

bar 110, the intermediate portion of which
is fulerumed as at 111 to an angle 112 and
the inner end is connected to a treadle 113 by

‘means of short links 114. The treadle 113 is
fulerumed at an intermediate point as at 115-

and is adapted when foot pressure is applied
to the ‘treadle to move the electrode 95 out-
wardly and break the contact with the work
being heated, and when the foot pressure is
released, the spring 106 on the rod 104 pro-
jects the movable electrode 95 inwardly . to
engagement with the work to be heated when
the switch 93 is closed and the electric cur-
rent turned on.

Tn order to more fully protect the coils 90,

refractory sheets of asbestos or the like sub-
stance, are inserted between the coils and the
laminated strips 94 forming the secondary
circuit.

In Fig. 13 T have illustrated the spring 116

and washer 117 on the rod 104 as mounted on
the opposite side of the angle 105. In this
manner of mounting the spring on the rod
104 the movable electrode 95 will be normal-
ly held out of the engagement with the work
t5 be heated. When this construction is used
the links 114 will be dispensed with the bar
110beingmadelonger and pivoted at an inter-
mediate point at 115 and the foot member
attached to the opposite end. In this man-
ner when foot pressure is applied to the trea-
dle 113 it will advance the movable electrode
95 inwardly into engagement with the work
to be heated. :

A short angle 118 is secured centrally on
the tracks 99, having a latch 119 pivoted
thereto as at 120, and is adapted to be nor-
mally held vertically against a stop 121 by
means of a spring 122, having one end con-

nected to the lower end of the latch 119-and

its opposite end attached to a pin 123, secured
to the angle 118. _

Having thus given the foregoing general
and detailed description of my machine,
will now describe the operation thereof which
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is as’ follows:~—The side stringers 14 and
rufigs 27 are first assembled on the assembling

. table 1, the reduced or turned ends 28 of the'

rungs being inserted through holes 29, in the
side stringers 14, until the shoulders 80 on
the rungs come in contact with the inner
faces of the side stringers 14, with the ends of
the rungs extending a short distance beyond
the outer faces of the stringers as illustrated
more clearly in Figs. 10 and 14.  One or more
portable clamps 31 are then secured to the
stringers, for initially holding the assem-
bled parts of the ladder together. The-op-
erator places his foot on the treadle 113 and
retracts the movable electrode 95 and then
advances the ladder by sliding it manually
until the first rung passes over the latch 119.
The ladder is then retracted slightly until
the rung engages the grooved side of the
latch 119 to the proper aligned position for
the electrodes 95 and 96 to engage the ends of
the rungs, the treadle is then released and
the switch 93 in the primary circuit closed.
- With resistance heating it requires only &
few seconds to heat the reduced; or turned
‘end portions of the rungs to approximately
1700 degrees Fahrenheit.. The current is
then turned off by opening the switch 98, the
“treadle depressed to retract the movable elec-
trode 95, and immediately the ladder ad-
vanced the width of the space between a pair
of Tungs, and positioned between the elec-
trodes in the proper alignment and the cur-
_ rent switched on, and off, as above deseribed,
5 at the same time while the ends of the second
rung are being heated, the first rung will be
“in alignment with the gripping and riveting
mechanism. g :

0

5

0

The operator then turns the four-way valve

0.79, which controls the supply of fluid pres-
- sure toand from the cylinder 16,into the posi-
tion indicated in full lines in Figs: 8, and
4 whereby fluid pressure will be admitted into
the top of the cylinder 16 to advance the pis-
ton 17 and cross-head 25 in the down stroke,
whereby the rungis clamped between the grip-
ping jaws 26, which are carried by the grip-
ping arms 28 between the side stringers 14.
This same downward movement of - the
~eross-head 25, operates the two pairs of side
- gripping levers. 40, preducing a . clamping
action on the outside of the side stringers {4,
-and is adapted to hold the inside of the
stringers thrust tight against the shoulders
30 of the rungs 2. With the rung tightly
~clamped in this position, the operator then
~pulls the contro] lever 73 and advances both
of the pneumatic riveting hammers 51 in-

5

O three-way valve 82 heading both ends of

-the rung at the same time thereby producing
a tight fitting joint between the- stringers

“and therungs. = t

i

. The parts of the ‘riveting and gripping
°-machine, during this operation will ‘then

1,901,334

be in the  positions
in Figs. 1,2 and 8. -

When the control lever 78 is swung into
the position indicated in dotted lines in Fig.
2, and the three-way valve 82, and four-way
valve 79 are rotated into the position, as in-
dicated in dotted lines in Figs. 8, 4, 5 and 6,
the ‘cross-head 25 will be- raised, and the
rungs and side stringers will be released and

indicated in full 1ines

the pneumatic riveting hammers 51 retracted. -7

A continuation of the -above sequence. of
operation is produced on each rung until the
ladder is completed. O

The heating and riveting operations may
be-carried on simultaneously or separately
if desired. - b

In Fig. 8 I have indicated the three and
four-way valves and control lever as oper-
ated ‘separately but as indicated in Fig. 6
these parts may be connected together to op--
erate simultaneously at one operation by
movement of the control lever 73. ;

It will be noticed that the stroke of the
cross-head 25 is limited by the nuts 46 and 47
on the rods 43, which allows the excess stroke

-of the piston to produce the toggle action in

gripping the rungs, with the release ar-
ranged by the weight of the cross-head and a
spring 33, to allow the cross-head to move
down before the toggles act.  On the back
stroke, the toggles will be operated to open
the gripping jaws before the cross-head
moves up. , = e
The reason for this grip is to firmly hold
and center the rung between the side stringers
and prevent driving back the stock in the
rung in rivebing, therefore, producing ‘an
absolutely
30 -of the rung 27 and the sides ‘of the
stringers. . : : ' R
Although T have described and illustrated
‘my invention in considerable detail, I do not
wish to be limited to the exact and specific
details thereof ag shown and described, but
may use such modifications in substitutions
for, or equivalents thereof, as are embraced
within the scope of my mvention, or as point-
ed out in the claims. . SR
Having this described my invention, what
I claim and desire to secure by Letters Pat.
ent is: : : :
1. In a machine for Tabricating metal lad-
ders having side stringers and rungs with

projecting end portions, electrodes for: en- klé 0

gaging and electrically heating both ends of
the rungs, and means independent of the elec-
trodes operated by fluid pressure for clamp-

‘ iIlQ' and attachinb:' the rungs tothe 51de StI‘iI]g'—
wardl and ap plies the air by opemtmo the :
P I v § . kS )

ers by upsetting the ends of the Tungs.

2. In a machine for fabricating metal lad-
ders having a pair of spaced side stringers,
spaced perforations formed therein, the per-
forations formed in one side stringer being
assembled in alignment with the perforations
formed in the other side stringer, rungs
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formed with reduced end portions adapted
to be inserted in the perforations and extend
beyond the outside of the side stringers, elec-
trodes for engaging and simultaneously heat-
the rungs, and means inde-
pendent of the electrodes for upsetting the
ends of the rungs on the outside of the side
stringers. ‘

. 8. In a machine for fabricating metal lad-
ders having a pair of spaced side stringers
connected together by rungs, perforations of
smaller diameter than the rungs formed in

the side stringers, the perforations in one side.

stringer being assembled in alignment with
the perforations formed in the other side
stringer, rungs formed with reduced end por-
tions adapted to be inserted in the outside of

the side stringers, electrodes for engaging

and electrically heating simultaneously both

ends of the rungs, and means independent of
the electrodes for upsetting the ends of the
heated rungs on the outside of the stringers.

4. In a machine for fabricating metal lad-
ders having a pair of spaced side stringers
connected together by rungs, perforations of
smaller diameter than the rungs formed in
the side stringers, the perforations in one
side stringer being in alignment with the per-
forations formed in the other side stringer,
rungs formed with reduced end portions
adapted to be inserted in the perforations and
extend beyond the outside of the side
stringer, electrical means for simultaneous-
ly heating both ends of the rungs, gripping
jaws operated by fluid pressure for enclos-
ing and clamping the rung having the heated
ends, and riveting hammers operated inde-
pendently of the electrical heating means for
upsetting the ends of the rungs on the out-
side of the side stringers. ‘

5. In a machine for fabricating metal lad-

_ders having a pair of perforated side string-

ers, the perforations in one side stringer be-
ing assembled in alignment with the perfora-
tions formed in the other side stringer, rungs
having their ends extending through the per-
forations and projecting beyond the outside
faces of the side stringers, electrical means
for simultaneously heating both ends of the
rungs without substantially heating the body
of the rungs, gripping jaws operated by fluid
and clamping the
rungs between the side stringers, and inde-
pendent means when the rungs are clamped
for simultaneously upsetting both ends of the
rungs on the outside of the side stringers. .
6. In.a machine for fabricating metal lad-
ders comprising an assembling table, means
operated by fluid pressure for initially hold-
ing an assembled ladder together, guides for
supporting an assembled ladder having side
stringers and rungs, electrodes for engaging

* and simultaneously heating both ends of the

a5

rungs in sequence, and means independent of

the electrodes for simultaneously riveting

- sequence, clamping

5

both ends of the rungs to the side stringers in
sequence after the heating operation.

7. In a machine for fabricating metal lad-
ders, comprising an assembling table, guides
on the table for supporting an assembled lad-
der having side stringers and rungs, elec-
trodes for engaging and simultaneously elec-
trically heating both ends of the rungs of the
ladder in sequence, means operated by fluid
pressure for clamping the rungs between the
side stringers after the heating operation,
and means actuated independent of the elec-
trodes for simultaneously riveting both ends
of the rungs to the side stringers in sequence
after the heating operation. :

8. In a machine for fabricating metal lad-
ders, comprising an assembling table and a
run-out table, guides on the tables for sup-
porting an assembled ladder having side
stringers and rungs initially clamped - to-
gether, electrodes for engaging and electri-
cally heating simultaneously Poth. ends of
each of the rungs of the ladder in sequence,
means operated by fluid pressure for clamp-
ing the rungs between the side stringers after
the heating operation, and a pair of slidably
mounted riveting hammers operated by fluid
pressure independently of the electrodes for
riveting both ends of the rungs to the side
stringers in sequence after each heating op-
eration.

9. In a machine for fabricating metal lad- 7

ders, comprising an assembling table and a

run-out table, side stringers and rungs having -

projecting end portions forming the ladder

initially clamped together and supported by

the guides on the tables, electrodes for engag-
ing and electrically heating simultaneously
both ends of each of the rungs of the ladder in
jaws operated by fluid
pressure for clamping the rungs between the
side stringers after each heating operation,
riveting hammers slidably mounted inde-
pendently of the electrodes and operated by
fluid pressure for riveting both ends of the
rungs to the side stringers in sequence after
each heating operation, and a latch for hold-
ing the ends of the rungs in proper alignment
with the electrodes and the riveting appa-
ratus. , C
10. In a machine for fabricating metal
ladders, comprising an assembling table and
a run-out table, an electric heating device in-
dependently mounted between the tables, and
a clamping and upsetting mechanism simul-
taneously operated by fluid pressure mount-
ed laterally of the electric heating device..
11. In a machine for fabricating metal
ladders having rungs and side stringers com-
prising an assembling table and a run-out ta-
ble for supporting an assembled ladder, an
electric heating device independently mount-
od between the tables having electrodes adapt-
ed to engage and heat the ends of each of the
rungs,jawsoperated by fluid pressure forgrip-
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ping.and clamping the rungs between the
he end of each rung has

side stringers after &
been heated, and means operated independ-
ently of the electrodes for upsetting the ends
of each rung when gripped by the clamping
device. - : '

* 12. In a machine for-fabricating metal
ladders, comprising an assembling table and
a run-out table, adjustable giides mounted on
the table for supporting and guiding an as-
sembled ladder through the machine, said as-

rungs initially clamped together with the
ends of the rungs extending beyond the outer
faces of the side stringers, an electric heat-
ing device mounted hetween the tables having
electrodes adapted to engage and heat the
ends of the rungs in sequence to a semi-plastic
condition, gripping jaws operated by fluid
pressure adapted to clamp the entire length

of each rung between the side stringers after.

the ends of each rung is heated, and riveting
hammers actuated independently of the elec-
trodes for upsetting the heated ends of the
rungs when the rungs are clamped between
the gripping jaws. ‘

1. In a machine for fabricating metal
ladders, comprising “an assembling table
adapted to receive the work, an electric heat-
ing device mounted adjacent to one end of the
assembling table having electrodes for simul-
taneously engaging and heating both of the
projecting ends of the rungs of an initially
assembled ladder, and means independent of
the electrodes and mounted adjacent thereto
for upsetting the ends of the rungs heated

by the electrodes.

14. In a: machine for fabricating metal
ladders, comprising ‘an -assembling -table
adapted to receive the worlk, an electric heat-

cent to one end of the assembling table for
simultaneously heating both of the projecting
ends of each of the rungs of an initially as-

~sembled Jadder in sequence, and means actu-

ated independently of the electrodes while

both of the ends of one rung is being heated

heated rung.” . ,

15. In a machine for fabricating metal
ladders, comprising an assembling table for
receiving an initially assembled ladder hav-
ing side’ stringers and rungs clamped. to-
gether with the ends of the rungs extending
beyond the side faces of the side stringers, an
electric heating device mounted adjacent to
one end of the table having electrodes for en-

for upsetting the ends of the previougly

‘gaging and simultaneousiy heating both ends

of the rungs of the ladder in sequence as it is
fed through the machine; eripping jaws oper-
ated by flnid pressure adapted to receive and
surround the rungs between the side stringers

- after the'ends of the rungs have been-heated,

65

and riveting hammers slidably mounted and

operated by fluid pressure independently of-
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the electrodes for simultaneously - upsetting
both ends of the rungs. = .~ :
16, In a machine for fabricating metal
ladders, comprising an assembling table and
a run-out table, adjustable guides mounted
on the table adapted to receive the side string-
ers of an initially assembled ladder thereon,
rungs for the ladder having their ends ex-
tending beyond the outside faces of the side

stringers, an electric heating device mounted:

between the tables having electrodes for en-
gaging and simultaneously heating both ends

of the rungs in sequence, gripping jaws

mounted adjacent to the electric heating de-
vice on a reciprocating cross-head and oper-
ated by fluid pressure adapted to receive and
surround the rungs between the side string-
ers, side gripping levers pivoted to the cross-
head and operated by fluid pressure for grip-
ping the sides of the stringers, and means
mounted in alignment with the gripping jaws
and operated by fluid pressure for upsetting
the heated ends of the rungs. o ‘

17. In a machine for fabricating metal
ladders, comprising an assembling table and
a run-out table for receiving an initially as-
sembled ladder having side stringers and
rungs, having projecting end portions, an
electric heating device mounted between the
tables having electrodes for simultaneously
heating both ends of the rungs in sequence,

-a reciprocating cross-head mounted- adjacent

to the electric heating device, gripping jaws
pivotally mounted on the cross-head adapted
to surround the rungs after the endsof the
rungs have been heated, levers pivoted to the
cross-head for engaging the side stringers,
reciprocating means mounted in alignment
with the gripping jaws and operated by fluid
pressure for simultaneously upsetting both
ends of the rungs after the heating operation,

and a latch for holding the rungs in proper

alignment for engaging the electrodes and
upsetting tools. Lo e

. 18. In'a machine for fabricating metal lad-
ders, comprising an assembling table, ad-
justable guides mounted on the table for sup-
porting an initially. assembled ladder having
side stringers and rungs with projecting end
portions, electrodes for simultaneously heat-
g locally both ends of each of the rungsin

sequence without substantially heating the
rungs between the side stringers, a pair of

riveting hammers mounted adjacent to the
electrodes, means for positioning the assem-
bled ladders-until the heated ends of the
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rungs are between the riveting hammers.
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means for advancing and retracting the rivet-
ing - hammers, a reciprocating cross-head
mounted = between - the riveting hammers,
clamping jaws carried by and operated by
the reciprocation of the cross-head adapted
to enclose the rungs between the side string-
ers, and means for limiting the reciprocat-
ing movement of the cross-head. . -
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19. In a machine for fabricating metal
ladders, an assembling table for supporting
an initially assembled ladder, a ¢tationary
and movable electrode mounted adjacent to
one end of the assembling table, a pair of
riveting hammers mounted In spaced rela-
tion to each other at one side of the electrodes,
means for simultaneously advancing and ve-
tracting the riveting hammers, a reciprocat-
ing cross-head mounted between the riveting
hammers, gripping jaws pivoted to the cross-
head for enclosing and clamping the rungs
of the assembled ladder, and clamping levers
pivoted to the cross-head for engaging the
side stringers.

20. In a machine for fabricating metal
ladders having rungs and side stringers, an
assembling table for supporting an mitially
assembled ladder adapted to be intermittent-
ly fed through the machine, an electric heat-
ing device mounted adjacent to one end of
the assembling table provided with an elec-
trode on each side of the iadder, a treadle
for actuating one. of the electrodes, a rivet-
ing hammer mounted in the side frame on
cach side of the ladder adjacent to the elec-
trodes, means for simultaneously advancing

and retracting the riveting hammers, and-

side gripping levers and gripping jaws actu-
ated by fluld pressure for simultanecusly
clamping the side stringers and rungs of the
Jadder. _

91. In a machine for fabricating metal
ladders having side stringers and rungs with
projecting end portions, an agsembling table
having adjustable guides for supporting an
initially assembled ladder adapted to be in-
termittently fed through the machine, port-
able clamps for holding the parts of the as-
sembled ladder together, an electrode on each
side of the ladder arranged in alignment with
each other at one end of the assembling table
adapted to engage and heat the ends of the
rungs, a treadle for actuating one of the
electrodes, a riveting hammer moeunted ad-
iacent to the electrodes in the side frame of
the machine in alignment with each other en
each side of the ladder, means for simuite-

‘neously advancing and retracting the riveting

hammers, fluid pressure means for actuating
the riveting hammers for upsetbing
of the rungs, and side gripping
gripping jaws actuated by fnid

simultaneously clamping the e

operation.

29. In a machine for
ladders, comprising an assem
receiving the initially asserbl
vided with the side stringer;
ing projecting end portions, a pa-r of co-
acting electrodes mounfed adjacent to one
end of the assembling tabje for engaging and
heating the ends of the rungs, a pair of co-
acting riveting hammers movably mounted

a1
gs hav-

7

in the frame of the machine at one side of
the electrodes for upsetting the ends of the
heated rungs, a clamping device operated lon-
gitudinally of the machine between the rivet-
ing hammers for engaging the rungs, a clamp-
ing device operated transversely of the ma-
chine on each side of the riveting hammers
for engaging the sides of the stringers, and

fluid pressure means for gimultaneously op-:

erating the clamping devices.

93, Tn a machine for fabricating metal lad-
ders, comprising an assembling table, guides
mounted on the table for supporting an ini-
tially assembled Jadder having side stringers
and rungs with projecting end portions, port-
able clamps, for holding the parts of the
initially assembled ladder together, a pair
of electrodes mounted adjacent to one end
of the assembling table for simultaneously
heating both ends of a rung,a reciprocating
cross-head mounted adjacent to theelectrodes,
gripping arms pivoted to the cross-head hav-
ing jaws for engaging the rungs, side grip-
ping Jevers pivoted to the cross-head for en-
oaging and clamping the sides of the ladder,
fluid pressure means for reciprocating the
cross-head to clamp or release the assembled
ladder, a pair of movable riveting hammers
mounted in the frame of the machine in align-
ment with the gripping jaws, means for si-
multaneously advancing the riveting ham-
mers into engagement with the ends of the
rungs and for upsetting the ends-of the rungs,
and means for retracting the riveting ham-
mers. :

o4. Tn a machine for fabricating metal lad-
ders having side stringers and rungs with
projecting end portions, an assembling table
for supporting the assembled parts of the
ladder, clamps for initially clamping the
assembled parts cf the ladder together, elec-
trodes mounted adjacent to one end of the
assembling table for heating the ends of the
rungs, a pair of riveting hammers mounted
at one side of the electrodes for upsetting
the ends of the heated rungs, jaws mounted
between the riveting hammers for gripping
the rungs between the side stringers, and side
aripping levers pivoted to the cross-head on
opposite sides of the riveting hammers for
engacing the sides of the stringers during

for releasing the clamping action on the lad-
der after the upsetting operation. - '

95. Tn a machine for fabricating metal lad-
ders having side stringers and rungs with
projecting end portions, an assembling table

and a run-out table for supporting the as--

cembled parts of the ladder adapted to be ad-
vanced through the machine in a step by step

sovement, means for initially holding the
ascembled parts of the ladder together, elec-
trodes independently mounted between: the
table for heating the ends of the rungs in

70

3

80

100

166

110

115

-~ the upsetting operation and resilient means -

120

125




~to.upset the ends of the rungs,
for engaging and clamping sach rung in se-.
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sequence, manual means for advancing the
ladder after the ends of each rung has been
heated ' between the electrodes, a pair of
aligned slidably movable riveting hammers
mounted adjacent o the electrodes adapted
gripping jaws

quence between the side stringers mounted

in alignment .with the riveting hammers,

clamping levers for engaging the outside of
the side stringers on each side of the inner
ends.of the riveting hammers, a lever for
advancing the riveting hammers, and. fluid
pressure means for releasing the clamping
action on the ladder after the upsetting op-
eration. o , ‘

-26. In a machine for fabricating metal lad-
ders comprising side stringers and rungs hav-
ing projecting end portions, means for ini-
tially assembling and clamiping the parts of
the ladder together, an assembling table,

~guides mounted on the assembling table for

supporting the assembled ladder, electrodes
mounted adjacent to one end of the assem-
bling table for heating the ends of the rungs
in' sequence, a pair of riveting hammers

mounted adjacent to the electrodes, manual

means for advancing the ladder with its
heated ends between the pair of movable riv-
eting hammers in a step by step movement
through the machine, fluid pressure means
for actuating the riveting hammers for up-
setting the ends of the rungs in sequence after
each heating operation, a reciprocating cross-
head mounted between the riveting hammers,
gripping arms pivoted to the cross-head, jaws
secured to the lower ends of the gripping
arms for enclosing the rungs during the up-
setting operation, a fluid pressure actuated
piston -having ‘a piston rod reciprocated
thereby pivotally connected to the cross-head,
a wrist block attached to the piston rod and
movable. independently of the cross-head, a
toggle connection between the wrist block and
the gripping arms, levers pivoted to the
cross-head for engaging the side stringers,
and toggle connections between the wrist
block and the levers. . :

27. Inamachine for fabricating metal lad-
ders comprising side stringers and rungs havy-
ing projecting end portions, means for ini-

~tially assembling and clamping the parts of

ey
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the agssembled ladder together, an assem-

‘bling table, guides mounted on the assem-

bling table for supporting and guiding the

assembled ladder, electrodes mounted adja-

=60

cent to one end of the assembling table for:

simultaneously heatirig the ends of the TUngs

in’ seqilence to- plasticity without substan-

tially heating the body of the rungs between
the side stringers, means for supplying and
controlling the supply of electric current to
the electrodes, a pair of riveting hamimers
mounted adjacent to the electrodes; manual

means for advancing the ladder with its heat-

1,901,334

ed ends in a step by step
the machine between the pair of movable riv.
eting hammers, a control lever for simulta-
neously advancing and retracting the rivet-
ing hammers, means for controlling the sup-
ply of fluid pressure to the riveting hammers
for upsetting the heated ends of one rung
while simultaneously heating by means of the
electrodes the ends of another rung, a recip-
rocating cross-head mounted between the riv-
eting hammers, adjustable means for limit-
ing the movement of the cross-head, gripping
arms pivoted to the cross-head; jaws secured
to the lower ends of the gripping arms adapt-
ed to enclose and grip the rungs between the
side _stringers, a_ fluid pressure - cylinder,

movement through -
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means for controlling the supply. of fluid

pressure to the cylinder, a piston actuated
therein having a  piston-rod reciprocated
thereby pivotally connected to the cross-head,
a wrist block attached to the piston-rod and
adapted to move independently and in con-
junction with the cross-head, link connec-
tions between the wrist block and the grip-
ping arms, a pair of levers pivoted to each
side of the cross-head for engaging and
clamping the side stringers, wrist pins jour-
naled in the wrist block and a resilient con-
nection between the levers and the

28. In a machine for fabricating metal lad-
ders having side stringers and rungs with
extending end portions, a pair of tables hav-
ing guides mounted thereon for supporting
and guiding the initially assembled ladder in
a step by step movement through the machine,
electrodes independently mounted between
the tables for heating the ends of the rungs
of the ladder, a reciprocating cross-head
mounted adjacent to the electrodes, means for
adjusting the movement of the cross-head,
gripping arms pivoted to the cross-head,
Jaws secured to the lower ends of the grip-
ping arms adapted. to enclose-and grip the
rungs between the side stringers, a fluid pres-
sure cylinder, means for controlling the stip-

wrist pins.
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ply of fluid pressure to the cylinder, a pis- -

ton actuated therein by the fluid pressure

having a piston-rod reciprocated thereby piv-"

otally connected to the cross-head, a wrist
block attached to the piston-rod and adapted

115

to move independently or in conjunction with -

the cross-head, a pair of side gripping levers
pivoted to each side of the cross-head for
engaging and clamping the stringers, toggle
connections betweer the gripping arms and
the wrist block, and riveting “hammers
mounted in alignment with the Jaws for up-
setting the ends of the heated rungs.

29. In amachine for fabricating metal lad-
ders having side stringers and rungs with
projecting end portions, electrodes for heat-
Ing the ends of the r
hammniers movably mounted in bearings in the
frame of the machine adjacent to the elec-
trode and operated by fluid pressure, jaws

mgs; 2 pair of riveting
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+for clamping the 'rungs and side stringers

of the assembled ladder during the riveting
operation, an operating shaft, a connection
between each riveting hammer and the oper-
ating shaft, a control lever mounted on' the

‘operating shaft for advancing or retracting
‘the riveting hammers, and .means for con-
“trolling the supply of ‘fluid pressure to the

riveting hammers.
-30. In amachine for fabricating metal lad-

‘ders having side stringers and rungs with
-projecting end portions, tables-for support-

ing the assembled ladder, electrodes for heat-
ing the ends of the rungs mounted between
the tables, a pair of riveting hammers mount-
ed adjacent to the electrodes and- operated

by fluid pressure, a ‘sleeve having an out-

wardly extending collar around its outer end
attached to each riveting hammer, trunnion
projections extending from opposite sides of
each collar, gripping devices for clamping
the rungs and side stringers of the assembled
Jadder, a yoke lever pivoted to a bracket clip
resiliently secured to the frame of the ma-

chine, a yoke at the lower end of each ‘yoke

lever for embracing the collar and having
bifurcated: ends engaging the trunnion pro-

‘jections, an operating shaft, a universal con-
‘Tection between each of the yoke levers and

the operating shaft, a control lever mounted

on the operating shaft for advancing or re-

tracting the riveting hammers, and means
for: controlling the -supply of fluid pressure
to the riveting hammers.

31. In a machine for fabricating metal lad-
ders having side stringers and rungs with

rojecting end portions, an assembling table

or supporting the ladder, means for initial-
ly clamping an assembled ladder together,
electrodes mounted adjacent to the assem-
bling table for heating the ends of the rungs,
a treadle for controlling the engagement or
disengagement of the electrodes with the ends
of the rungs, a latch for holding the initially
assembled ladder in the proper aligned posi-
tion, gripping devices for clamping the rungs
and side stringers of the assembled ladder,
and riveting hammers mounted in alignment
with the gripping devices for upsetting the
heated ends of the rungs. :

32. In a machine for fabricating metal lad-
ders having side stringers and rungs with
projecting end portions, an assembling table
and a run-out table, portable clamps for in-
itially securing the assembled ladder to-
gether, adjustable guides mounted on the ta-
bles for supporting and guiding the assem-
bled ladder through the machine, electrodes
mounted between the tables for heating the
ends of the rungs, a generator for supplying

an electric current to the electrodes, means’

for controlling the electric current supply to
the electrodes, a treadle for actuating one of
the electrodes in one direction to engage or

% Jdisengage the electrodes with the ends of the

B

‘Tungs, and resilient means for actuating'the

electrodes in the opposite direction to that
of the treadle, a latch for engaging and hold-
ing the initially assembled ladder inthe

fluid pressure for simultaneously clamping

‘the rungs and side stringers of ‘the ladder,
‘and simultaneously movable riveting ham-

mers mounted in the frame of the machine
adapted to upset the heated ends of the rungs.

-33. In a machine for fabricating ‘metal
ladders having side stringers and rungs with
projecting end portions, means for Initially
clamping an assembled ladder together, an
assembling table for supporting the assem-
bled ladder as it is fed through the machine,

‘means mounted adjacent to the assembling
‘table for electrically heating the ends of the

rungs, a fluid pressure cylinder, a reciprocat-
ing piston having a piston-rod attached there-
to mounted therein, means for controlling the
supply of fluid’ pressure to- the cylinder, a
wrist block secured to ‘the piston-rod -and
movable therewith, a cross-head actuated by
the fluid pressure cylinder, means for adjust-
ing the movement of the cross-head, gripping
arms pivoted to the cross-head, jaws secured
to the gripping arms for engaging the rungs
between the side stringers, toggle connections
between the wrist block -and the gripping
arms, clamping side levers pivoted to each
side of the: cross-head for-engaging the side
stringers, “toggle connections between the
wrist block and side levers, and riveting ham- .
mers movably mounted in the frame of the
machine for upsetting the heated ends of the
rungs. '

34. In a machine for fabricating ‘metal
ladders having side stringers and rungs with
projecting end portions, portable clamps for
initially clamping an assembled ladder to-
gether; an-assembling table for supporting the
assembled ladder as it is fed through the ma-
chine, means mounted adjacent to the assem- .
bling table for-electrically heating the ends
of the rungs, a fluid: pressure cylinder, a re-
ciprocating piston having a piston-rod at-

‘tached ‘thereto and mounted therein, means -

for controlling the supply of fluid pressure
to the cylinder, a wrist block secured to the
piston-rod and-movable therewith, a recipro-
cating cross-head actuated by the fluid pres-
sure cylinder pivotally connected to the wrist
block and movable therewith, means for ad-
justing the stroke of the cross-head, gripping
arms pivoted at an intermediate point to the
cross-head, jaws secured to the lower ends of
the gripping -arms for clamping the rungs
between the side stringers, link connections
between the top ends of the gripping arms
and the wrist block, a pair of side levers at
each side of the cross-head each pivoted at an
intermediate point to the cross-head and

‘adapted to have their lower ends engaging the .

sides of the stringers, wrist pins journaled in

‘proper aligned position, means actuated by *70
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the wrist -block having projecting perforated
ends, a clevis bolt pivoted at one end to each
of the upper ends of the side levers, the oppo-
site ends of the clevis bolt being screw thread-
ed and extending -through a perforation
formed in one end of the wrist pins and se-
cured to the wrist pin by means of a nut, a
spring on each clevis bolf interposed between
the wrist pin and the head of the clevis-bolt,
and riveting hammers movably mounted in
the frame of the machine for upsetting the

beated ends of the rungs. | :

85. In a machine for fabricating metal lad-
ders having side stringers and rungs with
projecting end portions, means for initially
clamping the parts of an assembled ladder to-
gether, ‘an assembling table for supporting

- the assembled ladder as it is fed through the
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machine, means mounted near one end of the
assembling table for electrically heating the
ends of the rungs, means mounted laterally
of the electrodes operated by fluid pressure
forclamping the rungs and the side stringers;
a pair of riveting hammers actuated by fluid
pressure slidably mounted in alignment with
each other in. bearings on opposite sides of
the machine adjacent to the clamping means
for upsetting. the ends of the heated rungs,

means for controlling a supply of fluid pres-

sure to the riveting hammers, an operating
shaft, a connection between each riveting

~hammer and the operating shaft, and a con-

trol lever mounted on the operating ‘shaft
adapted when swung in opposite directions to
advance or retract the riveting hammers,
86. In a machine for fabricating metal lad-
ders having side stringers and rungs with

Pprojecting end portions, means for initially

clamping the parts of an assembled ladder
together, an assembling table and a run-out
table, guides on the tables for
supporting the assembled ladder as it is fed
through the machine, means mounted be-
tween the tables for simultaneously electri-

cally heating both of the ends of the TUngS,

means mounted at one side of the electrodes
and operated by fluid pressure for simultane-
ously clamping the rungs and the side string-

_ers, a pair of riveting hammers movably

.80

mounted. in -alignment with each other in

+ bearings on -opposite sides of the ‘machine
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adjacent to the clamping means for upsetting

the ends of the heated rungs, a sleeve having

a collar around its outer end secured to the

casing of each riveting hammer and slidably - . .

mounted in the bearings, a trunnion projec-
tion extending from opposite sides of each
collar, a yole lever on each side of the ma-

chine, each pivoted at an intermediate point

to-a bracket clip resiliently attached to the
frame of the machine, a yoke at the lower end

of each yoke lever on each side of the machine
having bifurcated: lower ends engaging the -

=]

‘trunnion projections.on each side of the col-
laxs, an operating shaft j ournaled in brackets

facilitate . the. movement

clamping

signature.

guiding and -
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attached to the frame, a universal connection
between each top end of the yoke lever and
the operating shaft, a control lever mounted
on the operating shaft adapted when swung

1in opposite directions to advance or retract

0

the riveting hammers, and a weighted lever -

mounted on the operating shaft adapted to
of the riveting
hammers. R e
37. In a machine for fabricating metal lad-
ders having side stringers and rungs with
projecting end portions, means for electrical-
ly heating both ends of the TUngs, means
operated by fluid pressure for simultaneously
clamping the rung and side stringers, and
means-independent of the electrical heatir.g
mechanism for upsetting the ends of the
heated rungs at one operation. .

Q

38. Ina machine for fabricating metal Iad-

ders having side stringers and rungs- with -

projecting end portions, means for simultane-

ously heating both ends of 8 TuUng, means

operated by fluid pressure independent of

clamping the rung'and side stringers and up-
setting the ends of the heated rung at one
operation, and resilient means independent of
the fluid pressure means for releasing the
action on the rung and side
stringers. . R

In testimony whereof T hereunto affix my

CLAUDE D. REED.

the heating mechanism for simultaneously
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