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Specification of Letters Patent.
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To all whom it may concern: '

Be it known that I, Fraxk H. SroLp, a
citizen of the United States, residing at
Chicago, in the county of Cook and State of
Hlinois, have invented new and useful Im-
provements in Machines for Making Radi-
ators, of which the following is a specification.

This invention relates to improvements in
machines for making radiators, and refers
more specifically to a machine adapted for
making radiators such as are commonly used
in automobiles for dissipating the heat of
jacket water. '

Among the salient objects of the invention
are to provide a machine by means of which
radiating fins may be assembled upon circu-
lating tubes with perfect regularity and uni-
formity and in a manner which is' largely
automatic; to provide a machine which is
adapted for making radiators of various
sizes, both as regards the number of circu-
lating tubes and the length thereof; to pro-
vide a machine which stops automatically
after completing each cycle of movements;
to provide in such a machine means for re-
liably supporting the tubes to which the fins
are applied during such application; to pro-
vide in such, a machine an automatic sup-
horting comb mechanism which serves to
Lold the several tubes and their internal sup-
ports in exact properly spaced relation to

each other during that portion of the cyele

of movements of the machine during which
the fins are initially placed in position; to
provide means for so adjusting the mechan-
1stm that the fins will be spaced at different
but uniform intervals apart; and in general
to provide an timproved machine of the char-
acter referred to. '

The invention consists in the matters here-
inafter described, and more particularly
pointed out in the appended claims.

In the drawings—Figure 1 is a plan view
of a machine constituting a_preferred em-
bodiment of the invention; Fig. 2 is a side
elevation of the same; Fig. 3 is a longitudinal
sectional view taken on line 3—3 of Fig. 1
and looking in the direction of the arrows;
Fig. 4 is a transverse sectional view taken on
line 4—4 of Fig. 2-and looking in the direc-
tion of the arrows; Fig. 5 is a view taken on
line 5—5 of Fig. 4 and looking in the direc-
tion of the arrows; Fig. 6 is a horizontal
sectional detail taken through a fragmentary

" portion of the supporting comb and showing

the manner in which the comb grasps and

nected with a cross-hea

supports the tubes; Fig. 7 is a detail of the
automatic ungearing clutch. Fig. 8 shows
a portion of one of the fin-plates employed in
the construction of a radiator.

Referring to the drawings, 1 and 2 desig-
nate base frame standards upon which are
rigidly supported a pair of parallel longitudi-
nally extending bed frames 3, 3, spaced apart
at a distance corresponding to the main width
of the machine. ‘

4 designates a main shaft which is jour-
naled to extend transversely, in suitable
bearings 5, 5, and is driven through a train of
driving mechanism comprising 8 main spur-
gear 6 freely mounted upon the main shaft, a
pinion 7 rigid upon an intermediate shaft 8,
a second spur-gear 9 upon the shaft 8, and a
pinion 10 mounted upon a counter shaft 11
and driving the spur-gear 9. Shaft 11 may
be driven by means of a belt and is to this
end provided with a belt-pulley 12. By rea-
son of the speed reduction of the train of
driving mechanism described the main shaft
is driven at a relatively slow speed and with
corresponding power. . Upon each end of the
main shaft is keyed a crank 13; these cranks
being of equal length and parallel with each
other. With each crank is connected a pit-
man 14 which extends longitudinally of the
bed frame and at its opposite ends is con-
15 provided with
suitable connecting wrists 16. The cross-
head is mounted and guided to slide on the
upper faces of the bed frames 3 and obvi-
ously has.a throw equal to twice the length
of the crank arms.

Upon the bed-frame- between the cross-
hem} 15 and the remote end of the machine
is mounted a transversely disposed traveling
abutment head 17 which has for its function
to hold a series of tubes and tube-supports,
upon which the fins are to be threade(f and is
moved back step by step, a distance equal to
the distance between fins, upon each succes-
sive reciprocation of the cross-head. To ac-
complish this movement of the abutment a
pair of screws 18 are mounted upon the re-
spective bed {rames, each screw having Qne
end swiveled in a journal bearing 19 and its
opposite end threaded into the correspond-
ing end of the abutment 17. The forward
ends of these screws carry miter-gears 20
which intermesh with corresponding gears 21
upon a transverse shaft 22 which is provided
with, and actuated by, a star-wheel 23. The
star-wheel 23 is in the construction illus-
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turned a quarter revolution at a time, and is
actuated by means of a tappet crank 24
inounted upon and rotating with the main
shaft 4. -

The abutment 17 comprises two main
cross bars 25 and 26, each relatively slotted

throughout its main length, excépt at the

ends thereof, as indicated at 25’ and 26/, and
to the front side of each bar is secured a
plate, as 27 and 28. The bars 25 and 26 are
connected at each end by adjusting links 28’
(see Fig. 2). The plates 27 and 28 are pro-
vided with corresponding and registering se-
ries of apertures 29 and 30 within which are
seated supporting rods 31; the ends of these
rods being threaded into the plate 27, and
the aperture through the plate 28 conforming
closegr to the size of the rods so as to hold the
latter accurately spaced. The cross-head 15
is similarly composed of a longitudinally
slotted cross-bar 32, to the rear face of which
is secured a plate 33 provided with apertures
registering with the several supporting rods
31. This plate 33 constitutes in effect a
combing device which serves to force the fins
upon a series of tubes 34 threaded upon the
supporting rods 31, and to this end-the aper-
tures 35 in the plate 33 are of suitable size to
easily accommodate the tube 34.

The throw of the cross-head 15 in its back
stroke is such as to carry it entirely out of

engagement with the set of supporting rods.

and the tubes mounted thereon, in order that
the fins may be manually adjusted upon the
ends of the rods, and in order to support and
hold the tubes and rods in accurately spaced
relation with each other while the cross-head
is thus retracted, a supporting comb is pro-
vided, designated asa WEOIG 36. This mech-
anism comprises a rock-shaft 37 having its
ends journaled in a pair of angle-bars 38
and carrying at.its ends bracket-like arms or
‘castings 39, which arms in turn carry a cross-
bar 40. The cross-bar 40 is provided with a
series of vertical slots 41 extending from its
lower edge upwardly a distance sufficient to
accommodate the vertical rows of tubes (see
Fig. 4), and upon the fingers 42 formed be-
tween the slots are mounted spring grippers
43 (see Figs. 5 and 6) adapted to straddle
and grip each tube when the supporting
comb is in lowered position. The supporting
comb is forced into engagement. with the
tubes and rods contained therein during the
retracting movement of the c¢ross-head 15
and before the latter leaves the ends of the
tubes, so that the tubes are;supported against
the down-thrust of the supporting comb as
it moves into position. ‘Vice versa, the sup-
porting comb is withdrawn from the tubes
during the advance movement of the cross-

"head, and is in fact actuated by the latter.

To "this end, the rock-shaft 37 is provided
with a rigid arm 44'rigid therewith and ex-
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tending downwardly in position to be en-
countered by the corresponding wrist pro-
jection 16 of the cross-head during the back
stroke of the latter, thus oscillating the sup-
porting comb forwardly and downwardly.
A stop bar 45 extending between, and con-
nected with, the upper portions of the bracket
arms 36 encounters the upper edges of stop
plates 46 mounted upon the angle members
38 and arrests the downward movement of
the supporting comb, and in this connection
it is to be noted that this comb is made rel-
atively heavy so that its weight assists in
bringing it Into fully operative position.
Upon the return stroke of the cross-head the’
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forward edge of the latter encounters the in- -

clined under edges 47 of the arms 36 (see Fig.
5) and lifts the comb a short distance and

sufficient to bring the rear lower corners 48

of the arms 36 into position to be engaged by
tappet arms 49 mounted rigidly upon the
cross-head. These tappet arms complete
uplifting of the comb; the latter being ar-
rested in its raised position by the stop-bar
45 again encountering the upper edges of the
stop-plates 46, as shown clearly in Fig. 3.
Automatic clutch mechanism is provided
for ungearing the cross-head actuating mech-
anism from the main shaft after each re-
eiprocation of the cross-head and at the point
when thelatter has reached its fully retracted
Fosition, and other niechanism is provided
or throwing the machine into gear manually.
Describing this mechanism, and referring
more particularly to Figs.1,3 and 7,50 desig-
nates a clutch-hub fast to the gear 6 and
loosely mounted on the main shaft 4. Adja-
cent to this clutch member is splined a shift-
able clutch 51 which is adapted to engage the
clutch-hub 50 and is confined to reciprocate
between the later and a collar 52 keyed upon
the shaft. Springs 53 arranged in the clutch
member and acting on said collar serve to
normally thrust the clutch into engagement
with the clutch-hub (see Fig. 7). Uponasuit-
able bracket 54 (see Fig. 3) upon the lower
part of the front end of the main frame, is
pivoted an angle-lever 55, with one end of
which is connected a long foot-lever 56,
while the other arm 57 extends vertically
upward and rests against the rear side of the
clutch member 51; the upper part of this
arm 57 being curved to conform to the cylin-
dric surface of the hub and terminating in an
inclined cam surface 58 (see Fig.7) and stop-
notch 59. The angle-lever 55 is weighted,
as indicated at 60, so that the arm 57 bears
yieldingly against the clutch member. Upon
the clutch member is fixed a cam -pin 61
which cotperates with the cam surface 58 to
throw the clutch out of engagement,with the
hub during the forward rotation of the shaft.
The notch 59 arrests the forward movement
of the clutch member when the pin 61 en-
counters it. To throw the clutch into gear
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the operator simply depresses the foot-lever

56 thus oscillating the arm 57 away from the

clutch member, whereupon the springs throw

the clutch into engagement and the mechan-

5 ism performs one revolution and is auto-

matically thrown out of gear when the pin

-61 again encounters the cam surface 58; it

being understood that the operator after de-

pressing the foot-lever to start the mechan-

10 1sm releases the foot-lever and permits the

arm 57 to return to position to throw out the
clutch.

Means are provided for rapidly traversing

the cross-head 17 to its initial forward limit

15 of movement preparatory to starting a new

radiator sét. Describing this mechanism,

62 designates a spur-gear splined upon the

shaft 22 (see Fig. 1) and shiftable in either of

two directions by means of ‘a shifting fork

20 63. Upon the main shaft 4 areloosely mount-

ed two spur-gears 64 and 65, rotatable inde-

pendent of each other, but each fast with a

belt-pulleys as 66 and 67, respectively; the

» group of gears and pulleys on the main

25 shaft are confined between a suitable collar

68 on one side and a journal bearing 5 on the-

other side. Separate belts are to be ap-

. plied to these pulleys 66 and 67 to rotate
them in opposite directions and at a rela-
30 tively high rate of speed. If, now, gear 62
be shifted into engagement with gear 64 and
the latter rotated in a direction the reverse
.of that of the main shaft it will be obvious
that the screws 18 will be rapidly rotated in
35.the proper direction to traverse the abut-
" ment cross-head 17 forwardly. The other
gear 65 and associated belt ‘pulley are con-
venient for rapidly shifting the abutment
cross-head rearwardly, as for example when

40 setting up to build a radiator having rela-
tively short tubes. = - : '
The operation of the mechanism, con-
structed as described, has been indicated in
connection with the description of the mech-

45 anism but.may be briefly summarized as

follows: The operator having determined.

the number of tubes and arrangement of the
same to be used in making a given radiator,

~ sets up . the tubes accordingly by sliding
50 them into position upon the supporting rods
31 with their ends in bearing with the abut-

. ment plate 28. The abutment cross-head 17
is now adjusted to its initial position, which

_. will be that in which the first stroke of the
55 cross-head will approach the abutment head
" to that point at which the first fin is to be
located relatively to the forward ends of the
tubes. This adjustment is accomplished by
first adjusting the two cross-bars 25 and 26

60 of the abutment cross-head in proper rela-
tion to edch other bymeans of the adjust-

ment links 28’ and then rotating the travers- |

~ ing screws 18 to the pro¥er initial position.
In this connection it will be noted that the
65 angle members 38 which carry the support-

2

ing comb mechanism are connectedfto
move with the cross-bar 26 of the abutment
cross-head and at their opposite ends slide
through brackets'68 and by means of thejad-
justing links 28" the forward cross-bar 25
may be adjusted in such relation to the
member 26 and supporting comb mechanism
as- to bring the rear ends of the tubes in
proper relation to said supporting comb.

“The radiator tubes having thus been set up,

and the machine adjusted to its initial posi-
tion, the operator places the first fin plate
upon the ends of the rods which protrude
beyond the ends of the tubes, as best shown
clearly in Fig. 5, and then depresses the
foot-lever, thereby throwing the machine
into operation. Iach. fin-plate consists of
a sheet metal plate provided with a series of
perforations. adapted to register with the
radiator tubes. The cross-head 15 advanc-
ing encounters the fin-plate and forces it
over the tubes and into position adjacent to
the abutment plate 28; during the same ro-
tation of the main shaft which precipitates
the cross-head as described the tappet crank
25 encounters the star-wheel 23 and turns the
latter forwardly a quarter of a revolution,
advancing the connected abutment heads a
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distance corresponding to one-quarter of -

the pitch length of the-screws 18. ‘
During the advance movement of the

cross-head 15 it encountered the supporting

comb and elevated the latter out of engage-
ment with the tubes, and during its return
it encountered the supporting comb tappet
arm 44 and returned the comb into position
to support the tubes and hold them n exact
spaced relation after the cross-head passed
out of engagement with the same. The
sticceeding operations are repetitions of the
foregoing, the abutment cross-head being
stepped forwardly a distance equal to the
distance between fins upon each reciproca-
tion until the entire set of pins has been ap-
plied.. The machine is thrown out of gear
at the end of the cycle of novements and
just as the reciprocating cross-head reaches
its rearmost limit of movement. The as-
sembled radiator is removed from the ma-
chine after completion by simply sliding 1t
off from the set of supporting rods; it being
noted that by the time the set of fins has

‘been applied -to the tubes the abutment

95
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cross-head will have been stepped forward .

far enough t6 leave space between the ends
of the ‘supporting rods and the reciprocat-
ing cross-head to thus remove the radiator
when the cross-head is in retracted position.

I claim as my invention: S

1. In a mechanism for applying fin plates
to tubes, the combination of a set of sup-
porting rods, an abutment member holding
said rods at one end, a reciprocatory mem-
ber operating to travel over said rods, and

means for varying the relative approach of.
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the said abutment and reciprocating mem-
bers. ‘ .
1.2, In a mechanism for applying fin plates
to tubes, the combination of & set of sup-
porting rods, an abutment member support-
ing said rods at one end and holding them

* in parallelism, a reciprocatory member aper-
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tured to fit over said rods and operating to
traverse the latter, and automatic means for
moving one of said members relatively to

‘the other step by step whereby their rela--

tive approach is varied upon each recipro-
cation. ' :

3. In a mechanism for applying fin plates
to tubes, the combination of a set of tube

supports, means supporting said tube sup-.

ports at one end, a reciprocatory member

‘and means actuating said member to trav-

erse the rods, mechanism - operating to
move one of sald members relatively to the
other a predetermined distance upon each
reciprocation of the reciprocatory member,
and means associated with said reciprocatory
member and. operating to support said tube
supports in alternation with said recipro-
catory member. - : o

4. In a machine for applying fin plates to
tubes, the combination of a set of supporting
rods, an abutment member in which the end
of each rod is supported and whereby the
rods are held in parallelism, a reciprocatory
cross-head apertured to fit over said rods,
means for reciprocating said reciprocatory

. member, means for regularly varying the rel-
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ative approach of the reciprocatory member

and abutment member, a supporting comb.

movable into and out of engagement with
the ends of the rods remote from the support-
ing abutment, and mechanism operating to
shift said supporting comb in synchronism
with the movements of the reciprocatory
member. : ‘

5. In a machine for applying fin plates to

‘tubes, the combination with a suitable bed

frame, of an abutment member and a recip-
rocating member supported to- traverse said
main frame, a set of supporting rods mounted
in said abutment member in parallelism with
each other and with the line of reciprocation
of said reciprocatory member; a rotating
member, crank and pitman connections be-
tween said rotating member and said recip-
rocatory member, a traversing mechanism,
operative connections between said rotating
member and said traversing mechanism and
between the latter and the abutment mem-
ber, and an automatic ungearing mechanism
for arresting the movement- of the recipro-
catory member. '

6. In a machine for applying fin plates to
tubes, the combination with a suitable bed

frame, of an abutment member and a recip-

rocating member supported to traverse said
main frame, a set of supporting rods mounted
in said abutment member in parallelism with

875,746

each other and with the line of reciprocation
of said reciprocatory member, a rotating
member, crank and pitman connections be-
tween said rotating member and said recipro-
catory member, a traversing mechanism,
operative connections between said rotating
member and said traversing mechanism and

between thelatter and the abutment member,

a constantly rotating member, a manually
operable clutech for throwing said recipro-
cating mechanism into gear with said con-
stantly rotating member, and an automatic
anclufching mechanism arranged to disen-
gage the driving connections at the end of
each cycle of movements of the reciproca-
tory member.

' 7. In a machine for applying fin plates to
tubes, the combination with a suitable bed
frame, of an abutment member and a Tecip-
rocating member mounted to traverse said
main frame, a set of supporting rods mount-
ed in said abutment member, a shaft, crank
and pitman connections between said shaft
and said reciprocatory member, a rotatable
screw operatively connected with said abut-
ment member and confined against endwise
movenient, means for rotating said serew to
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a predetermined extent upon each reciproca- .

tion of the reciprocatory member, a support-
ing comb mechanism, operating mechanism
connected to operate in synchronism with
the reciprocation of the reciprocatory -mem-
ber for shifting said supporting comb into
and out of operative engagement with the
supporting rods, and a supporting frame for
the supporting comb connected to travel
with sald abutment. - C '

95
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8. In a machine for applying fin plates to- .

tubes, the combination with, a suitable bed
frame, of a two-part abutment member, a
set of supporting rods mouzited in one of said
abutment members and extending through
the other, a supporting comb mechanism, a
frame supporting said comb mechanism and
connected to move with one of .said abut-
ment members, means for adjustably fixing
one abutment member in relation to the

105
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other abutment member, a cross-head, a .

drive shaft, crank and pitman connections
between the drive shaft and cross-head, a

‘pair of traversing screws journaled to rotate

116

and confined against endwise movement and -

having threaded.engagement with one of
said abutment members, intermittently op-
erating driving connections between :the
drive shaft and said traversing screws, auto-
matic operative connections for shifting said
supporting comb into and out of operative
position, and means operating automatically
to arrest said mechanism at the end of each
cycle of movements. o B

9. In a machine for applying fin plates to
tubes, the combination with a suitable bed
frame, of a’two-part abutment member, a

set of supporting rods mounted in one of said.
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abutment members and extending through
the other, a supporting comb mec%anism, a
frame supporting said comb mechanism and
connected, to move with one of said abut-
ment members, means for adjustably fixing
one abutment member in relation to the
other abutment member, a cross-head, a
drive shaft, crank and pitman connections
between the drive shaft and cross-head, a
pair of traversing screws journaled to rotate
and confined against endwise movement and
having threaded engagement with one of said
abutment members, intermittently operat-
ing driving connections between the drive

S

shaft and said traversing screws, automatic
operative connections for shifting said sup-

porting comb into and out of operative posi-:

tion, means operating automatically to arrest
said mechanism at the end of each cycle of
movements, a speed-gear mechanism, and
clutch mechanism for operatively connecting
and disconnecting said traversing screws
with said speed-gear mechanism.

_ FRANK H. STOLP.
Witnesses: °
_ Auert H. GrAVES,
Emimie Rose.
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