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To all whom it maly concermn:

Be it known that we, OLIN S. FELLOWS and
Arcumarp E. Hoprxkins, citizens of the United

States,residing at Middletown,Orange county,

and State of New York, have invented certain
new and useful Improvements in Can-End-

- Soldering Apparatus, of which the following

1S 4 spemhcatlon sufficient to enable others

skilled in the art to which the invention ap- .

pertains to make and use the same.

Our invention relates to apparatus for sol-
dering the end plates of sheet-metal cans to
the .'can-bodies; and it consists in the special
construction and arrangement of parts here-

1nafter described and claimed speciﬁcallv

“One object of our invention is to maintain

the alinement of all parts of the apparatus so

20

- . _-_mmam-.._-—r—'-‘*—“'-""irﬂl‘h'ﬁi—."I'r.—-r"rr- rrT g oa - i . 1 L-

|5

as to insure a proper immersion of the can

- for its entire circumference through the en-
tire length of the solder-bath, theteb‘v avold-

ing imperfections in soldering that have here-
tofore resulted from the warping of the parts
under the relatively high temperature at which
the solder-bath has to be maintained. Inthis
connection may be noted our method of regu-
lating the temperature of the solder-bath
with accuracy with relation to the require-
ments of the particular size of can under
treatment in the apparatus, the parts of the
latter being made adjustable, as hereinafter
set forth, to accommodate different sizes of
cans. Qur fire-box is also of novel form, in-
cluding a partition arranged to hold the heat-
ed gases away from the unweldmw base.
Anobher feature of our invention 1s the use
of a yielding pressure-rail for the upper ends
of the cans, so constructed as to adapt itselt
automatically to any slight variation in the
length of the cans and to exert a positive
downwald pressure against the cans to main-
tain the contact of the lower ends of the cans
with the supporting guide-rail, thereby in-
suring a proper depth of immersion for all
the cans, and consequently a uniform take-
up of solder. Heretofore the top guide-rails,
even when made adjustable, have been held
rigidly in position during use, simply confin-

ing the cans within a given space by exerting |

contact with the solder-bath,
frictional contact between the belt and the

| no pressure thereon excepting upon cans of un-
due length, which would bind between the
upper and lower aguide-rails and clog the run-

‘way, a difficulty avoided in our ‘apparatus by

the vielding pressure-rail.

In 01der to hold the cans down firmly
against the runway as they pass over it, we
use a series of gravity-rollers in connection
with the can-forwarding belt, said gravity-
rollers being pivotally supported in such man-
ner as to be free to adapt themselves to the
cans as the latter pass underneath the for-

| warding - belt while holding the belt taut

a,gainst..and between the cans. We also em-
ploy one or more automatic tension-rollers
upon the forwarding-belt, acting in conjunc-
tion with but in opposition to the gravity-
rollers for the purpose of counterbalancing

the tendency of the lower or forwarding sur-

face of the belt to sag unduly. Thusthe for-
warding-belt 1s not onlv held against possible
but sufficient

carrying - pulleys 1s maintained fo insure
against slip or irregularity of motion. Thus,
also, by using tension-rollers upon the upper
or retractile surface of the belt of a weight
proportionate to the diameter of the cans to
he treated the pressure of the gravity-rollers
on the lower or forwarding surface of the
belt may be so regulated as to avoid possi-
bility of injury to the can-bodies while at-
fording the requisite degree of tension.

It is obvious that in heu of a series of ten-
sion-rolls of different weights one or more ad-
justable tension devices may be substituted,
if preferred, the essential feature of our 1n-
vention in this connection consisting in the
use of a counterpoise or weight arranged to
counteract more or less the downward pres-

50
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sure of the gravity-rollerson the can-forward-

ing surface and to keep the latter taut and
apprommatelv in a straight line parallel to
the surface of the qolder—bath

We are aware that pivoted weights ha,ve'

been used in connection with can-forwarding
chains; but such weights are not the equiva-
lent of our gravity-rollers used in conjunction
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with a flat can-forwarding surface or belt, |
~since by our combination an even uniform

pressure 1s exerted on each can and all dan-
ger of injury thereto is avoided. A series of
weights extending over a long forwarding-

~surface, such as herein shown, would create

too much frictional resistance and cause the
belt to slip on its carriers and would necessi-

tate an increase in the motive power. Weare

also aware that rollers with fixed journals
have been used; but these obviously cannot
perform the same function as our freely-sus-

- pended gravity-rollers, which can yield to the

cans as they pass. Furthermore, weare aware
that spring-rollers have been used in connec-

‘tion with forwarding-chains, and we expressly

disclaim any such arrangement, which it is our

object to avoid. QOur rollers are journaled
and suspended upon arms pivotally attached
to a rigid support, the suspending-arms being

of such length that the gravity-rollers trail
along the can-forwarding surface and are free
to ride over theinclines caused by the cans as
they pass underneath, the point of pivotal
suspension of each gravity-roller being in the

‘rear of its Journal, so as to insure the great-

~ est possible freedomand delicacy of movement

40

55
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. apparatus; Fig. 2, arear elevation of the same:
- Fig. 3, a longitudinal section taken upon a

- 05 in elevation. Fig. 4 is a view illustrating a

35 _
~otherwise be caused by the rapid passage of
the cans, resulting in waves or ripples that

of the rollersover the can-forwarding surface.
For the purpose of preventing an excess of

solder on the cylindrical sides of the can we

form the lower edge of our runway with an

- antiripple-flange, which projects into the sol-
- der-bath and by displacing the solder at a

point below the edge of the runway avoids
the agitation of the solder-surface that would

are apt to carry the solder above the edge of

~ the runway. | |

~ Wemaintain the proper level of solder with-
in the solder-trough by means which are au-

tomatic and adjustable to meet the require-
ments of the different sizes of cans treated in

the apparatus. The novelty in this connec-

‘tlon consists in actuating the solder - feed
- mechanism by motion derived directly from
- the can-forwarding mechanism, so that the

rate of feed will be governed by and in pro-

portion to the number of cans passed over the

solder-bath under ordinary conditions of use.
Furthermore, by providing means for vary-
ing the amount of solder thus fed automatic-

ally to the bath we are able to regulate the
~same with relation to the size and require-

ments of the cans to be treated, so as to com-
pensate with accuracy for the amount of sol-

der taken up by the cans as they pass over

the bath. _ |
In the accompanying drawings, Figure 1 is
a front elevation of our improved soldering

vertical plane extending through the center
of the solder-trough, certain parts being shown

showing means of adjustment.

| ‘_‘ o -
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modification of the means for automatica.lly

maintaining the tension of the can-forwarding

belt. Iig. 5 isa plan of the apparatus. Fig.
6 1s a front elevation, Fig. 7 a rear elevation,
and Fig. 8 a side elevation, of one of the grav-
ity-rollers.  Fig. 9 is a diagram illustrating
the action of the gravity-rollers. Fig. 10 is
a plan taken in the direction of the arrow, Fig.
24, showing the abutting ends of two sections
of the inclined runway. Fig. 11 is a detail
view looking in the direction of the arrow,
Kig. 10. Fig. 12 is a detail view showing the
adjustable support for one of the forwarding-
pulleys. Fig. 13 is a section on plane of line
13 13, Kig. 12. Fig. 14 is a top view of the
solder-trough; Fig. 15, a central longitudinal
section thereof; Fig. 16, a view of the under
side of the same. Fig. 171s a sectional view,
upon an enlarged scale, taken upon plane of
line 17 17, Fig. 16. Fig. 18 is a top view of
the fire-box with the solder-trough removed.
Fig. 19 is a view of the opposite end pieces
of a fire-box. Kig. 20 isan edge view of one
of the front plates of the fire-box.
an elevation of the same. Fig. 22 is a sec-
tional view, upon an enlarged scale, of one of
the front plates, showing a damper-plate in
position. Fig. 23 is an elevation of the inside
of one of the rear plates of the fire-box. Fig.
24 1s a transverse section, partly in elevation,
of the apparatus, upon an enlarged scale, on
plane of line 24 24, Fig, 1.
lar view taken upon plane of line 25 25, Fig. 1.
Fig. 26 1s a rear elevation of the automatic
solder-feed. Fig. 27 is a side elevation of the
same. Iig. 28 is a detail elevation of the sol-
der-carriage. Fig. 29 isa section upon plane
of line 29 29, Fig. 28, on an enlarged scale.
Kig. 30 is a transverse section of the solder-
trough, inclined runway, and supporting-rail,
Fig. 31 is an
end elevation of the apparatus; Fig. 32, a top
view, upon an enlarged scale, of a portion of
the gravity-roller bar; Fig. 33, a section upon
plane of line 33 33, Fig. 39. |

B 1s an inflexible base, preferably of chan-

‘nel-iron, to which the fire-box F and solder-

trough S are rigidly secured by means of bolts
b or equivalent means. -
The fire-box F is made in sections, consist-
ing of front and rear plates /' and end plates
S7. One vertical edge is formed with a flange
S, which overlaps the abutting end of the ad-
joining plate, as will be seen clearly by refer-
ence to ig. 18. The frontplates # are formed
with damper-openings £*, over which may be

placed plates or covers #°, asshown in Fig. 22.

The plates #may be used to regulate the heat
underneath the solder-trough where there is
any tendency to overheat and being added at
points where there is a tendency to fall below
the temperature required. The rear plates 7/’
are formed with perforations #° for the escape
of the gaseous products of combustion. Allthe

75
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Fig.21is

90
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Fig. 25 is a simi-
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face of the inflexible base B, thereby forming
elongated openings 7 between the lower edo‘es
ot said fire-box plates and the upper sur faces
of the said base for the admission and circu-
lation of air below the horizontal partition M.
‘which constitutes the bottom of the combus-
’tlon chamber. This partition M is supported
upon flanges #* upon the 1nner sides of the
fire-box plates and 1s formed with perfora-
tions a2 for the admission of the burners @,
the inflexible base B being aiso in like man-
ner formed with pertoratlons ) for the accon-
‘modation of said burner-tubes ¢.

 The solder-trough S rests directly upon the
upper edges of the fire-box plates # ¥' F°, its
flanges ¢ projectine beyond the said fire- box
| 1)la,tes so that the bolts » may be placed ex-
ternal of the fire-box, said bolts tlms binding

rigidly together the soldel-troucrh fire- box |

and mﬂem ble base B, as will be under qtood by
reference to Kig. 24.

The. solder-tr oucrh S may be made in two or

2

gl

with flanges ¢’
\Fig. 17. These flanges § ¢ are secured to-
-trethei plefera,bly, bv the use of screw-bolts
; the bolt holes ¢ in the outer flange ¢ be-

shown in said Fig. 17.
~ .The burners « project from the horizontal
tubes A, which are supphed with air and gas
by the pipes g and ¢’ through the medium of
the union . The tubes Ame supported by
the inflexible base B by any means which will
“admit of adjustment ver tically, so as to regu-
late the distance between the upper ends of
the burners ¢ and the under surface of the
ﬁoldex -trough S.  In the drawings the pipes
-'-A are shown as resting upon the stirrups &7,
Sl]pp()l ted by nuts ¢’ upon the screw-rods F
1310]ect1nﬂ' from the under side of the inflexi-
ble base B. 1t isobvious that other mechan-
ical expedients may be resorted to in effecting
the vertical adjustment of the burners, and we

do not conhne ourselves to the means herein

 shown, since any contrivance which will regu-
- late the position of said burners with relation
~ to the under side of the aoldel-trough S will

o answer the purpose.

‘R i1s the inclined runway., over which the
- eylindrical bodies of the cans C roll with their
~lower ends in contact with the supporting-
rail D, Both the r unway R and the support-
iing-rail D are made in two or more sections,
the drawings showing them divided into four

loosely against each othex The several sec-
tions of the runway R and of the supporting-
rail D are secured to the flanges ¢ ¢ by means
which will admit of their lateral adjustment
- thereon for the purpose of increasing or dlmm-
1shing the width of the soldering - slot &°,
for med by and between the Opposed inner

projections f for contact with the upper sur- |

engaging with nuts /L A

imore sections, the a,buttmfr ends being formed
s”, which overlap, as shown in

ing elongated or enlarged %uﬂimentlv to com-
o pensate for expansion bebween the parts, as

‘sections eaeh the abuttmo' ends of which rest

BEST AVAILABLE e

edges of the runway and the supporting- rail.
Means for effecting these adjustments may
conslst of set-screws 7, pm]ectmcr through

slots 7' In the base- phtes 7~ of the runway R
and set-screws d, passing throuch slots ¢ in
the supporting- rail D, as shown or of any
other preferred form of mechanism.

The extreme lower edge of the runway R
1S formed on its under SIde with an antiripple-
rib 2° for the purpose of displacing the solder,
which would otherwise be apt to wash up
onto the cylindrical bodies of the cans, espe-
cially when the latter are traveling at a high
rate of speed. -

H is the top pressure-rail, suspended upon
the runway R by screw- 1odq /i, the lower ends
of which are riveted or otherwise secured to
sald pressure -rail, the upper ends of qald
screw - rods prO]ectmO' through flanges »* +*
upon the upper edtre of the runway R and
WhICh Iest against
the upper sides of said ﬂa,nO*es 7 2%, the screw-
rods being thus free to move lonmtudmally,
exceptmfr as limited by the nuts 2/, which the
downward movement of the plessme -rall H
adjusts or limits. Thus the position of the
top pressure-rail H may be adjusted to any
length of can desired, while leaving it free to
conform to slight variations or 1rleﬂ*ular1tles
in length or tmm of can under treatment—
that is to say, we use a free top pressure-rail
which, while yielding to the cans, tends con-
stant]y by 1ts weight to force the cans down-
ward against the supporting-rail D, and there-

' by insure the proper immersion of the lower

edges of the cans in the solder-bath. This
top guard H is made in two or more sections
mdependently and adjustably supported, as
betore stated. The forward end of each sec-
tion i1s formed with an extension or shoulder
°, which overlaps the rear end of the next
plecedmﬂ* section, as shown clearly in Figs.
10 and 11, so that the rear end of one section
will lift the front end of the next succeeding
section in case a can of irregular shape or
length forces thie guard-rail upwald By this

means the sections are kept in alinement, so

that the forward end of a succeeding sectmn
can by no pOSSlbllItV protrude into the path

of the cans.

J-is an endless can- forwar ding belt travel-
ing over pulleys 7 7/ in the ausual manner, ex-
cept that the said pulleys are adjustable both
vertically and horizontally to meet the require-
ments of the different sizes of cans for which
the other parts of the apparatus may be Set
The hor izontal adjustment of the pulleys 7 5
1s preferably effected by making the sapport-
ing-standards K adjustable upon the upper
face of the inflexible base B by any suitable
means, as by the set-screws 4 £ passing through
the slots 4’ in the foot-plate &° of each of said
standards K. P1 ovision 1s made for adjusting
the pulleys 7 77 vertically by mounting them
upon arms E clamped to studs upon the stand-
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ards K, these arms K carrying the pulley-

journals. The driving-pulley % 1s mounted
upon the hub of the belt-pulley s.
‘On the rear of the belt-pulley 4’ 1s formed

¢ or attached acam y* which at each revolution
of the pulley 7' engages the lever-arm { of the

rock-lever L, which is fulerumed upon the in-
ner end of the shaft N. This shaft N carries

‘g ratchet-wheel s, with which engaoesaspring-
ro pawl Z upon the short arm 7° of the rock-le-
“ver L. The short arm # of thelever 1. 1s held
“against_an adjustable stop o bv a retractile

spring £°, except when the cam 77 1s1n contact
with the lever-arm /, in which case the lever

15 L. 18 rocked so that the spring - pawl ¢ ad-
- vances the ratchet-wheel 2 a distance pre-
~scribed by the stop o—that 1s-to say, the stop
o regulates the length of contact of the cam
9* with thelever-arm /, and therefore the de-

20 gree to which the lever Li is rocked. .

A cord ¢ is secured to the hollow shaft N,
which is utilized as a drum for said cord. T he,
shaft N is provided with a crank-handle 7./,
by which it may be turned in a direction op-

2 5 posite to that in which the shaft is turned by

- the ratchet-wheel 72 when unwinding the cord
¢ from the shaft N, the handle bemu provided
for the purpose of rewinding the cord upon
the shaft. Thecord ¢ extends from the shaft

30 N over pulleys ¢’ ¢', under apulley ¢ upon the
solder-carriage T, and thence to the ceiling or
~ other elevated part to which it is secured.

The solder-carriage T is held upon the track

or guide plate U by flanges ¢’ in such manner
35 _tlmt it is free to slide thereon. 1t is provided

with a hook « for the support of the bar of
solder «'. The track-plate is supported upon
the standard V or any stationary support.

It will be seen that bv the rotation of the

40 belt-pulley 7' the cam 7% acting, through the
-~ rock-lever L, upon the ratchet 7, will cause
‘the latter to_re]ease or unwind a portion of

the cord ¢ equivalent to the number of ratchet-

teeth moved. This unwinding of the cord ¢
45 allows a corresponding descent of the solder-

carriage T and solder /', the pulley ¢ reduc-

- ing the motion one-half and rendering it

smooth and uniform. Thusby regulating the

~ position of the stop o more or less solder may
- 50 be fed to the bath, according to the require-
~ ments of the size of can under treatment.

PP are a seriesof gravity-rollers pivotally

connected with the horizontal bar W, which

is supported adjustably on the standards X,

y '55 which are themselves adjustable ver tlcally

upon the inflexible base B, as will be seen by
reference to Fig. 2. This vertical adjustment

of the standards X and the lateral ad justment

of the horizontal bar W is for the purpose ot

6q-regulating the position of the gravity-rollers

P with relation to the forwarding-surface of
the belt J. The journals »', upon which the

rollers P rotate, are connected by the arms p

with the pivots p° fitting in the holes v,

65 formed for their reception in the horizontal

supported rollers trailing on a broad flat for-

ing-belt we protect the can against jar and 1n-

A | o 785,484

bar W. These arms p are of sufficient length
to cause the gravity-rollers P to trail along
over the forwarding-surface with their jour-
nals »’ conszdemb]y in the rear of the pivots,
p’, thus insuring freedom and delicacy of
movement on the. part of the rollers in adjust-
ing themselves to the forwarding-surtace. as |
the cans pass successively underneath.

«w' represents stops arranged upon the hOI‘l-—
zontal bar W to limit the downward move-’
ment of the gravity-rollers P and to support
them 1in the absence of the cans.

The tendency of the gravity-rollers P 1s to
increase the frictional contact of the forward- .
ing-surface with the cylindrical bodies of the
cans by depressing said forwarding-surface
more or less between the cans, as indicated .
diagrammatically in Fig. 9, thus insuring a |
positive forwar ding of e&ch can and prevent-
ing bunching. |

We are aware that plvotallv supported x
weights have been used 1n connection with a

can-forwarding chain: but such weights and |
chains are not the equiva,l'ent of our p.ivotally- |

warding-belt. By the use of the rollers in
connection with the broad-surfaced forward-

jury by reason of sudden impact and insure a
smooth, even, gradual, and uniform pressure !
of the broad for warding-surface against the ;
cylindrical bodies of the cans. It will be seen -
by reference to Fig. 9 that the peripheral sur-:
faces of the rollers travel in the same direc- ;
tion asthe peripheral surfacesof the cans, and
that consequently the can-bodies encounter
the resistance afforded by the rollers gradu-:
ally and gently and are relieved from such re-:
sistance in like manner, so that the bumping, &
knocking, or pounding of the can-bodies isan &
impossibility. At the same time the gradual
cgentle elevation and depression of the rollers
succeqswely as the can-bodies pass under the
broad surface of the forwarding-belt creates
a deflection of the belt between ad]acent roll-
ers, as shown in Fig. 9, thereby maintaining
the per fect timing and alinement of the cans.
It is obvious that the cans of larger diam-
eter are less able to sustain the pressure of
this frictional contact than those of smaller
diameter, and as we have designed our appa-
ratus for the soldering of varlous sizes of
cans we provide means for regulating and
counteracting automatically the pressure ex-
erted by the gravity-roller P indirectly on the
can-bodies. Means which may be employed
for the purpose are one or more tension-regu-
lators acting upon the upper or retractile [
portion of the forwarding-belt J. Thus one !
or more tension-rolls Y of a desired weight ?*

‘may be used, different weights of tenswn- --

1.

rolls being promded for different sizes of cans.

By way of illustration two of these are shown !

in the drawings journaled upon arms ¥, which |
are pwot&lly supported on the standards K. .
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It is obvious that other formsﬁ;éf tension de-

| vices may be substituted for the tension-rolis

shown—such, for instance, as one Or. more
spring tension devices Y', (illustrated in Fig.
4.) in which provision is made for increasing

or diminishing the pressure exerted upon the

belt J—and we do not, therefore, limit our-
selves in this respect, the essential feature of
our invention in this connection being the
combination and use, in conjunction with the

oravity-rollers acting upon the lower or for- |

warding portion of the belt, of means for ex-
erting a counterbalancing pressure upon the
upper or retractile portion of the belt.
Herctofore more or less difliculty has been
experienced in soldering - machines by the
warping of the parts, especially of the solder-
ing-trough, causing unevenness in the dip and
1 the amount of solder taken up by the cans.
It is desirable that the run of the cansshould

be absolutely level for the full length of the

soldering-bath in order to attain uniform re-
sults with a minimum of heat and solder.

When the parts are level and accurate, the

cans can be effectually soldered with less heat
and less solder and with a shorter run than
where the latter is rendered irregular and un-
even by reason of the warping or buckling
of the parts. It will be seen that. as herein
set forth, we provide for the natural expan-
sion of the parts by means which obviate all
danger of warping and buckling, and we are
thus enabled to attain better results with a
shorter run or solder-bath. |
Another feature that contributes to the gen-
oral result is the maintenance automatically

~ of the level of the solder within the soldering-

trough by the feed actuated indirectly by the
forwarding-surface, since the parts can be so
regulated and adjusted -that-a prescribed

" amount of solder may be added to the bath for
“a given length of forwarding -surface, and

thus the feed of solder may be proportioned to

the size of the can to be treated.

Qur yielding top-pressure rail is of 1mpor-
tance in that it is the first top-pressure rail
arranged to press the cans downward posi-

 tively against the supporting-rail, thereby in-

suring the same degree of immersion for each
run of cans whether above or below the nor-
mal length, as well as for a run of cans that
are of normal length, such variations, though
slight and caused only by difference in thick-
ness of metal composing the end plates, being
suflicient in the case of a run of shorter cans

to afford a looseness or play between the sup-

porting-rail and upper guard-rail when the

latter is fixed rigidly in position to admit ot

such cans passing over the surface of the sol-
der without contact with the supporting-rail,
and therefore without the prescribed degree
of immersion.

" The adjustment of the burners with rela-
tion to the under side of the solder-trough i1s
also of especial importance in an apparatus
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desiened like ours for the treatment of sev-

eral sizes of cans, since the larger the cans
treated the more heat and solder required, and
vice versa.

What we claim as our invention, and desire
to secure by Letters Patent, 1s—

1. Incan-end-soldering apparatus, the com-
bination of a rigid metaliic base, a solder-
trough formed with lateral flanges extending
longitudinally on either side above the bottom
of the trough, a fire-box interposed between
the flanges of said solder-trough and said rigid
metallic base, and means for securing the parts

named rigidly together, substantially as set
forth. |

. 9. Incan-end-soldering apparatus, the com-

bination of a rigid metallic base, a solder-

trough formed with lateral flanges extending

longitudinally on either side above the bottom
of the trough; a fire-box formed in sections
interposed between the flanges of said solder-
trouch and said rigid metallic base, and means
for securing the parts named rigidly together,
substantially as set forth. | .

3. Incan-end-soldering apparatus the com-
bination of a rigid metallic base, a solder-
trouch formed with lateral flanges extending
longitudinally on either side above the bottom
of the trough, a fire-box interposed between
the flanges of said solder-trough and said rigid
metallic base, and bolts connecting the flanges
of the solder-trough with said metallic base
whereby the parts named are rigidly secured
together as and for the purpose set forth.

4 In can-end-soldering apparatus the com-

bination of a ricid metallic base, a solder-

trough formed with lateral flanges extending

longitudinally on either side above the bottom
of the trough, a fire-box formed 1in sections
interposed between the flanges of said solder-
trough and said rigid metallic base, and bolts
connecting the flanges of the solder-trough
with said metallic base, whereby the parts
named are rigidly secured together asand for
the purpose set forth. -
5. In can-end-soldering apparatus, the com-
bination of a rigid metallic base of channel-
iron, a flanged solder-trough, a fire-box inter-
posed between said solder-trough and the web
of the channel-iron, bolts connecting the
flanges of the solder-trough with the web of
the channel-iron whereby the parts named are
secured rigidly together, and a series of burn-
ers supported on and under the web of the
channel-iron and between its flanges and pro-
jecting up through the said web into the fire-

‘box, for the purpose set forth.

6. In can-end-soldering apparatus, the com-
bination of a rigid metallic base, a flanged sol-
der-trough, a fire-box formed in sections 1n-

terposed between the flanges of said solder-

trongh and said rigid metallic base, bolts con-
necting the flanges of the solder-trough with
said rigid metallic base, a series of burnersin
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| gaid fire - box, and a supply and supporting 13
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tube for said burners mounted upon said rigid
- metallic base, substantially as and for the pur-

pose described.
7. In can-end-soldering apparatus the com-

‘bination of a rw‘ld met‘lllic base, a flanged sol-
ire-box formed 1n sections in-

der-trough, a
terposed between the flanges of said solder-

trough and said rigid metallic base, bolts con-

necting the flanges of the solder-trough with
sald rigid metallic base, a series of burners in

sald fire-box, asupply and supporting tube for
said burners mounted upon said rigid metallic

base, and means for effecting the ad]ustment
of said supporting-tube ver tlcallv upon sald

‘metallic base for the purpose described.

8. Incan-end-soldering apparatus, the com-

bination of a rigid metallic base, a flanged sol-

der-trough, a fire-box formed in sections in-
terposed between the flanges of the said solder-
trough and said rigid metallic base, bolts con-
necting the flanges of the solder-trough with
sald rigid metallic base, a series of burners in
sald fire-boxsupported upon acommon supply-

- pipe, sald common supply - pipe supported

upon the said rigid metallic base, and a par-

~tition of refractory material in said fire-box

_30

interposed between the said solder-trough and
the said rigid meta,lhc base for the purpose set
forth. -

9. Incan- end-solderma* a,ppa,ra,tus the com-
bination of a rigid metallic base of channel-

- 1ron, a flanged solder-trough, afire-box inter-

40
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nel-iron, a flanged solder-trough,
1nterposed between the said solder-trough and

posed between the said solder-trough and the

- web of the channel-iron, bolts connecting the
flanges of the solder-trough with the web of

the channel-iron whereby the parts named are
secured rigidly together, a series of burners

supported on and under the web of the chan-
- nel-iron and between 1ts flanges and project-

ing up through the said web into the fire-box,

and means for adjusting said burners verti-
cally with relation to the solder-trough.

10. In can-end-soldering apparatus, the
combination of a rigid metallic base of chan-
a fire-box

the web of the channel-iron, bolts connecting
the flanges of the solder- tmugh with the web
of the channel-iron whereby the parts named

are secured rigidly together, a series of burn-
ers supported on and “under the web. of the
“channel-1ron and between 1its flanges and pro-

jecting up through the said web into the fire-

box, and a partition of refractory material in-
terposed between said web of the channel and
- the combustion-chamber, of the fire-box for
the purpose set forth.

11. In can-end-soldering apparatus, a sol-
dering-bath trough consisting of a plurality of
sections formed with overlapping flanges se-
cured together by bolts engaging the inner

~ flanges and passing through bolt-holes formed

in the outer flanges, said bolt - holes being
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bolts in eross-section, for the purpose of com- 6

pensating for the expansion and contraction
of the sections of the trough.

12. In can-end -soldering apparatus, the
combination with a soldering-trough, and in-
flexible supporting-base of a fire-box maden

sections, clamped rigidly between the said sol-

dering- t1 ough and the said mﬂe\lble base for
the purpose set forth. |

13. In can-end -soldering apparatus, the
combination of a flanged solder-trough, arigid
base of channel-iron, a fire-box formed in sec-
tions, sald sections of the fire-box being inter-
nosed between the flangesof thesolder-trough
and the web of the channel-iron, and bolts
passing through the flanges of the solder-
trough and through the web of the channel-
iron forthe purpose of securing the parts rig-
1dly together. -

14. In can - end - soldering apparatus, the
combination ot a flanged so]der—trough a rigid

base of channel-iron, a fire-box formed in sec-

tions with overlapping edges, said sections of
the fire- box being interposed between the

flanges ot the solder-trough and the web of

the channel-iron, and bolfs passing through
the flanges of the solder-trough and through
the web of the channel-iron for the purpose
of securing the parts rigidly together.

15. In can-end -soldering apparatus, the

combination of a flanged solder-trough, arigid

base of channel-iron, a fire-box formed 1n sec-
tions interposed between the flanges of the
solder-trough and the web of the channel-iron
and recessed to form openings above said web
of the channel-iron, and bolts passing through

-the flanges of the solder-trough and through

the web of the channel-iron for the purpose
of securing the parts rigidly together.

16. In can-end -soldering apparatus, the
combination of a flanged solder-trough, arigid
base of channel-iron, a fire-box formed 1n sec-

~.1

tionsinterposed between the flanges of the sol-

der-trough and the web of the cha.nnel—lron
the front plates of said fire-box being formed
with damper-openings, removable covers for
said damper - openings, and bolts passing
through the flanges of the solder-trough and
through the web of the channel-iron for the
purpose of securing the partsrigidly together.
17. In can-end -soldering apparatus, the
combination of a flanged solder-trough, a rigid
base of channel-iron, a fire-box formed 1n sec-

tions interposed between the flanges of thesol-

der-trough and the web of the channel-iron,
the rear plates of said fire-box béing formed
with a series of apertures for the escape of
the products of combustion, and bolts passing
through the flanges of the solder-trough and
throuwh the web of the channel-iron for the
purpose of securing the parts rigidly together.

18. In can-end - soldering apparatus, the
combination of a flanged Solder-trough., arigid

formed of larger area than the area of the | base of channel-iron, a fire-box formed in sec-




ions Wlth mternal shoulders for the support
f a partition, and between the flanges of the

- older-trough and the web of the channel -1ron,

i&ld partition supported onsaid internal shoul-
iers and thereby interposed between the fire-
hamber and the web of the channel-ir on, and
»olts passing through the flanges of the solder-
rough and throu0‘h the web of the channel-

tdly together.

' 19. In can - end - soldering apparatus, the
ombination with the solder-trough and in-
lexible base of a fire-box formed o‘r a Series
f plates held rigidly in position between said

4
i

older-trough and said inflexible base, said

lates bemo‘ formed with internal shoulders
or the support of a partition of refractor Y
naterial, together with sald partition of re-
ractorv material, for the purpose set forth.
190, In can-end - soldering apparatus, the
ombmatmn of a solder- trouo*h an inclined
unway consisting of a plur ahty of sections
irranged Ioncrltudma,lly and successively in the
ame plane parallel to the solder-bath with
jheir adjoining ends abutting each other
~ bosely for the purpose of compensating for
- ongitudinal expansion and contraction and to
drevent the warping and buckling of the run-
ay, and means for forwarding cans over said
- runway for the purpose set forth.

t 21. In can-end-soldering apparatus, the
ombination of a solder-trough, an inclined
tunway consisting of a plurality of sections
rranged longitudinally and successively in
he same plane parallel to the solder-bath with
helr adjoining ends loosely abutting to com-

ensate for longitudinal expansion a,nd con-

~raction and prevent warping or buckling,
neans for adjusting each section independ-

neans for forwarding cans over said runway
lor the purpose set forth.
| 22. In can-end -soldering apparatus, the
 tombination of a solder-trough, an inclined

[an-runway, an opposed can- end support con-
'_ilstmﬂr of a plurality of sections arranged lon-
ritudinally and successively in the same plane
}}arallel to the solder-bath with their adjoin-
Ing ends loosely abutting for the purpose of
lompensatmor for loncrltudmal expansion or
contraction and to prevent warping or buc-
<ling of the can-end support, and means for
orwarding cans oversaid inclined runway and
=n contact with said can- -end support.

- 23. In can-soldering apparatus, the combi-
- mtlon of asolder-tmwh an inclined runway,
in opposed can-end support consisting of a
dlurality of sections arranged lonmtudmally
ind successively in the same plane parallel to
‘the solder - bath with their adjoining ends
poselv abutting for the pur pose of compen-
ating for lon mtudmal expansion and contrac-
10N and to prevent warping and buckling,
| nea,ns foradjustmo*each section of the can-end |

785,484

ron for the purpose of securing the parts rig-

ntly with relation to the solder-bath, and
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support independently with relatlon to the
solder ~bath, and means for forwarding cans
over said inclined runway and in contact with
sald can-end support.

24. In can-end-soldering apparatus, the

combination of the solder—trmwh 4 can-sup-

porting rail formed in sections 11’1dependentlv

secured tosaid solder -trough,arunway formed

of sections independently secured to said sol-

70

der-trough, means for adjusting the sections

of the runway with reiation to the sections
of the can-supporting rail, means for adjust-
ing the sections of the said can- supporting
rail with relation to the sections of the run-

way, and means for forwarding cans over

sald supporting-rail and runway.

25. In can - end -soldering a,ppfu"ttus the
combination with the solder trough, of an In-
clined runway the lower edge of which is
formed on 1ts under side with an antiripple
flange projecting into the solder-bath for the
purpose set forth, and means for forwarding
cans over sald inclined runway. |

26. In can - end -soldering apparatus, the
combination with the solder-trough S of the

inclined runway R formed with the antiripple

flange 7°, upon its lower edge, for the pur-

pose set forth, and means for forw‘u'dmtr cans

over sald runway.

27. In can-end - soldering apparatus, the
combination with the solder-trough, can-sup-
porting rall and inclined runway, of a top-
pressure rail on the runway, said top-pres-
sure rall being made in sections for the pur-

pose set, forr,h and means for forwarding cans

over said runway. -

98. In can-end - soldering* apparatus, the
combination with the solder-trough, can-sup-
porting rail and inclined runway, of a top-
pressure rall made In sections independently
secured to said runway, means for adjusting

sald sections independently on said runway,
and means for forwarding cans over said run-

way. -
29. In can-end - soldering appara,tus, the
combination with the solder-trough, can-sup-
porting rail and inclined runway, of a top-
pressure rail on said runway, said top-pres-
sure raill being suspended upon said runway
by means which will allow it to yield under
pressure, together with means for forwarding
cans over said ranway. |

30. In can-end -soldering apparatus, the
combination with the solder-trough, can-sup-

porting rail and inclined runway, of a top-

pressure rail upon said runway arranged to
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act as a weight to force the cans against the -

can-supporting rail, together with means for
forwarding cans over said runway.

31. In can-end -soldering apparatus, the
combination with the solder-trough, can-sup-
porting rail, and inclined runway, of a top-
pressure rall formed in sections, the forward
edges of which are formed with projections

125
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_ WhICh overl%p the adjoining edges of the pre-

~ceding plates, for the purpose set forth.
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eombm‘ltton with a solder- trouuh

39. In can -end -soldering apparatus, the

combination with a solder-trough, can- %up-—
porting ratl, inclined runway, and broad |

Hat
can- Torwardmo belt and connections, of a plu-
rality of pwom.l}, supported glmrlty—mllels
arranged to trail upon the broad inner surface

of the side of the forwardine-belt in contact
‘with the cans, and by their rotation insure a

gradual increase and decrease of pressure upon
the passing can-bodies and means in position

to be engaged by the arms of the rollers to
. support the latter in absence of cans for the

purpose set forth.

33. In can-end- soldermo apparatus, the
can-sup-
porting rail, inclined runway, and broad flat
can- torwaldmu‘ belt and connections, of a plu-

rality of plvot‘lllv-suppo;ted rollers arranged
‘to trail upon the broad inner surface of the

side of the forwarding-belt in contact with

the cans, and a series of stops, one for each

~ roller, arranged to limit the downward thrust

25

of sald Iollers and in position to be engaged
by the arms of the rollers to support the ]a,t,ter

- in theabsence of cans for the purpose set.forth.

30

34. In can-end-soldering apparatus, the
combination of the solder-tr ough, can-sup-
porting rail, inclined runway, can- forwatdmw

~ belt and connectmns a, series of crmmty—loll—
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ers pivotally connected with a horizontal bar

common to all and arranged to trail upon the

‘side of the forw":,rdmﬂ‘ belt 1n contact with the

cans, and means in position to be engaged by

the arms carrying the rollers to support the
latter in the absence of cans and means for
adjusting said horizontal roller-supporting

bar both horizontally and veltwally for the
purpose set forth.

35. In can-end-soldering apparatus, the
combination of the solder - tlouo'h can-sup-
porting rail, inclined runway, can- fOIWELI"diﬂO‘
belt and connections, a series of pwotal]y-—
supported gravity - rollers ar ranged to trail

upon the side of the forwardin O'Hbelt, 1n con-
‘tact with the cans, and means in position

to be engaged by the arms carrying the roll-
ers to support the latter in the absence of
cans and an automatic tension device for bear-
Ing against the upper portion of the forward-
mﬂ'-be]t and arranged to act in opposition to
said series of trla,\flty-lollels for the purpose
set forth.

36. In can-end-soldering apmmtus the
combination of the solder- thUU’h can-sup-
porting rail, inclined runway, can- torwaldmo

“belt and connections, a series of pwotallw
supported o-rawtv-lollers arranged to trail

upon the side of the for wa:dmu—belt 1N con-
tact with the cans, and means in position to
be engaged by the arms carrying the rollers

to support the latter in the absence of cans

and one or more tension weights or rolls ar-
ranfred to bear against the upper portlon of
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the forwarding-belt to counteract in part th
welght of the said series of gravity-rollers
for the purpose set forth. ;
Qr7 . L 32T . .
37. In can-end-soldering apparatus, th
combination of the solder-trough, can - suy;
porting raill, inclined runway, can-forwardin

- belt and connectlons, of means, substantiall

as herein described, for automatically feedin
solder to the bath, and means for actuatin,
sald automatic solder-feed through the med;
um of the can-forwarding mechanism, where

by the feed of solder is governed by and rer

dered proportionate to the speed of said car
forwarding mechanism, substantially in th
manner and for the purpose set forth.

33. In can-end-soldering apparatus, th
combination of the solder-trough, can-sur
porting rail, inclined runway, can- torwaldm
belt. and connections, and means actuated b:
the can-forwarding mechanism for automat
ically feeding soldet to the bath, whereby th
feed of solder is governed by and rendere
proportionate tothe speed of the can-forward
ing surtface for the purpose ot compensatin,
for the solder taken up by the cans passin:
over the bath under ordinary conditions o
use, together with means for varying th
amount of solder so fed automatically to th
bath with relation to the size and requu'e
ments of the cans to be treated. | g

39. In can-end-soldering apparatus, th:
combination of the solder- troucrh can -sup
porting rail, inclined runway, can- forwardmt
belt and connections, and means for adJustm*
the pulleys which support the forwarding
belt both vertically and horizontally, for th
purpose described.

40. In can-end-soldering apparatus, th
combination with the Solder trough, can-sup

porting rail, inclined runway, can- forwardm'

belt and connectlons of a cam carried by thr
shaft of one of the for wa,rdmcr—belt -supportin;
pulleys, a rock-lever 1nte1posed in the patkh
of the said cam, a spring-pawl on said rock:
lever engaging a ratchet-wheel, said ratchet*‘*
wheel attached to a windlass- Shaft said wind;
lass-shaft, a cord or equivalent a,ttached tg_
sald wmdldss shaft and connected with a sol;
der-carrier, together with said carrier, whereg
by at each rotation of the forwarder-belt pul
ley, a prescribed amount of solder is fed t
the bath, substantially as set forth.

In can-end-soldering apparatus, th
combination with the solder-trough, can-supt
porting rail, inclined runway, can- “forwardin 2
belt and connections, of a cam carried by thg
shaft of one of the forwar dmtr-belt-supportm
pulleys, a rock-lever interposed in the pat‘”
of sald cam, a spring-pawl on said rock- leve
engaging a ratchet-wheel, said ratchet—whea
attached to a windlass- cshafrt said windlass
shaft, a cord or equivalent attached to sair
windlass-s haft and connected with a solder
carrier, sald solder-carrier, and an adjustabl
stop arranged to limit the retractile move
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ment of the said rock-lever for the purpose

and substantially in the manner set forth.
492. In can-end-soldering apparatus, the

- combination with the solder-trough, can-sup-
. porting rail, inclined runway, can-forwarding

belt and connections, of a cam carried by the
shaftof oneof the forwarding-belt-supporting
pulleys, a rock-lever interposed in the path of

- sald cam, a spring-pawl on said rock-lever en-

gaging a ratchet-wheel, said ratchet-wheel at-

- tached to a windlass-shaft, said windlass-shaft,
8 cord or equivalent attached at one end to
 the said windlass-shaft and at the other to a

b+l Sl e W o i kit W s o
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7°, rock-lever 1. Sprlno'-pawl [,

stationary support, a solder-carrier provided
with a pulley, and one or more supporting-
pulleys mounted upon fixed supports, the cord
or equlvalent means of suspension passing
over the pulleys named, for the purpose and

. substantially in the manner described.

43. In can-end -soldering apparatus, the

combination with the solder-trough, can-sup-
porting rail, inclined runway, can-for wardinﬂ' |

belt and connectlons of the belt-pulley 7', cam

retractlle
spring %, ratchet-wheel 7, shaft N, cord or

equwalent g, one or more supporting-pulleys |

¢', and solder-carriage T' connected with and
actuated by said cord or equivalent, for the
purpose and substantmllv in the manner de-
scribed.

44. In can-end-soldering apparatus, the

~ combination with the solder-trough, can-sup-

~ porting rail, inclined runway, can- forwardintr

F 1 S A Sl d bl Y Bk Lt vl I -.-l.-.-.q..,-ﬂl -
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belt and conneetwns of the belt-pulley 47, cam

7% rock-lever L, spring-pawl /', retractile
. spring /°, ratchet-wheel n, shaft N cord or
- equivalent ¢, means for winding said cord or

equivalent upon.the windlass-shaft N, one or
more supporting-pulleys ¢', and solder-carrier
T’ connected with and actuated by said cord or

(S
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equivalent, for the purpose and substantially
in the manner described.

45. In can-end-soldering apparatus, the
combination with the solder-trough, can-sup-
porting rail, inclined runway, can-forwarding
belt and connections, of the belt-pulley 7', cam
7* rock-lever L spring-pawl [, retractile
spring £°, adjustable stop o, ratchet-wheel 7,
shaft N, cord or equivalent ¢, means for wind-
1ng said cord or equivalent upon the windlass-
shaft N, one or more supporting-pulleys ¢,
and solder-carriage T connected with and ac-
tuated by said cord or equivalent, for the
purpose and substantially in the manner de-
seribed.

46. In can-end -soldering apparatus, the
combination of a flanged solder-trough, a rigid
metallic base, a fire-box formed in sections,
sald sections of the fire-box being interposed

between the flanges of the solder-trough and

o
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the said rigid metallic base, and bolts passing

through the flanges of the solder-trough and
securing 1t and the said sections of the fire-
box to the sald rigid metallic base for the pur-
pose set forth.

47. In can-end -soldering apparatus, the
combination of a flanged solder-trough, a rigid
metallic base, a fire-box formed in sections
with overlapping edges, said sections of the
fire-box being Interposed betwen the flanges
of the solder-trough and the said rigid metal-

lic base, and bolts passing through the flanges

of the solder-trough and securing it and the
sald sections of fire-box to the said rigid me-
tallic base for the purpose described.
OLIN S. FELLOWS.
ARCHIBALD E. HOPKINb
Witnesses: -
D. W. GARDNER,
Gro. WM. MiaTT,
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