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To all whom it maiy concerm:

Be it known that I, CARLETON W. N ASON,
a citizen of the United States, residing at New
York city, county of New York, and State of
New York, have invented certain new and use-
ful Improvements in Machines for Inserting
Diaphragmsin Radiator-Tubes, fully deseribed
and represented in the following specification,
and the accompanying drawings, forming a
part of the same. |

Steam-radiators for heating purposes as com-

- monly constructed consist of series of short

15

20

vertical tubes—usually ordinary gas- pipe—

which are closed at their upper ends and com-
municate at theirlower ends with amain steam-
pipe or a chamber or box, into which the
steam isadmitted. -Inorder to secure good re-
sults, 1t 1s of course necessary that the steam
should circulate through the radiator-tubes,
and this it has been found can be effected by

- providing the tubes with longitudinal dia-

235

phragms or partitions, which extend from the
lower open ends of the tubes to points near

the upper closed ends of the tubes, as shown
and described in United States Letters Patent

- No. 34,643, granted March 11, 1862. It has
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been found that when the tubes are provided

‘with these diaphragms the steam will pass up

the tube on one side of the diaphragm and
down on the other side of the diaphragm, thus
malintaining a constant ecirculation of the steam
through the tubes, and consequently securing
good results in heating. |
The diaphragms with.which the tubes are
provided usually consist of strips of sheet
metal, which are bent to approximately the
form of the letter Z in cross-section, and are
then forced into the tubes, so as to be slightly
compressed, the spring of the metal in its tend-
ency to resume its original shape thus serv-
ing to hold the diaphragm securely in the
tube. The insertion of these diaphragms has
heretofore been accomplished by hand, which

was not only difficult, but, as these Lubes have

to be produced in very large quantities, this
hand work has proved exceeding slow, labori-
ous, and expensive. _-

The present invention relates to a mechan-
iIsm which 1s especially designed for the per-
formance of this work, and by which thework
18 accomplished in an easy, rapid, and eco-

nomical manner and with very little hand ma-
nipulation,. B

An understanding of the present invention
can be best given by an illustration and de- 55
scription of an organized mechanism embody-
ing the same. | |

All farther preliminary deseription will be
omitted and a description of such a mechan-
Ism given, reference being had to the accom- 60
panying drawings, in which— -

Figure 1 is a side elevation, and Fig. 2 a
plan view, of the mechanism. Fig. 3 is an
enlarged cross-section taken on the line 2 z of
Iigs. 1 and 2. TFig. 4 is a section upon a still 65
larger scale, taken on the line v v of Fig. 2.
Fig. 5 is a still more enlarged view of a part
of Fig. 4. Figs. 6, 7, and 8 are views similar
to Figs. 1, 2, and 3, but showing the parts in |
different positions to illustrate the operation ;0 -
of the mecharism. Fig. 9is anenlarged cross-
section taken on the line y y of Tig. 4, and
Fig. 10 is an enlarged cross-section of one of
the radiator-tubes after the diaphragm has
been inserted. | - | 75

Referring to said figures, it is to be under-
stood that the working parts of the apparatus
are supported upon a bed-plate, A, which is of
suitable size and arranged at a convenient
height. Located abovethis bed-plate is what 8¢
I term a ‘‘guide,”’ 20, which is of a length
somewhat greater than the length of the dia-
phragms which are to be inserted into the ra-
diator-tubes,and the primary funetion of which
IS to support the diaphragms so as to prevent 83
them from bending or buckling under the
pressure which is applied to force them into
the tubes. This gnide may be made in a va-
riety of forms; but in the preferred construe-

‘tion it consists of a bar or rod having in its 00

upper side a channel of sufficient width and
depth to receive one of the diaphragms. The
walls 9 of the channel thus form the guide
proper and afford the necessary lateral sup-
portforthediaphragm, Thisgnideis mounted gz
in bearings 10, rising from the bed-plate A,
and 1s arranged to have alimited longitudinal
movement therein,fora purpose that will here-
inafter appear. Between the bearings 10 the
guide 20 is provided .with a sliding head, 19, 109
which is arranged to move freely along the
guide and is provided with a driver or plun-
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ger, 8, which moves between the walls 9 of the |

channel as the head reciprocates. The head
19 is pivotally connected by a pitman-rod, b,
with a crank, C, mounted on a shaft, D, which
is geared to a driving-shaft, E, which receives
motion from any suitable source of power, the
crank C being of such length as to move the
head 19 along the guide 20 a distance at least
equal to but usually somewhat more than the
length of the diaphragm to be inserted into
the radiator-tube. The guide 20 is provided
at its ends,outsidethe bearings10,with flanges
or enlargements 18, which limit its longitudi-
nal movement, and these flanges are provided
with curved spring-catches 17, which extend
inward in such position as to spring over and
engage with flanges 7, formed on the head 19,
as the head arrives at the end of its travel in
each direction. The purpose of this will ap-
pear when the operation of the machine'is de-
scribed. :

The channel formed in the guide 20 commau-
nicates at its forward end with asleeve or die,
16, the opening in which is contracted near 1ts
forward or outer end to a diameter slightly

" less than the interior diameter of one of the
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tubes, and is flared at its inner end to a diame-
ter somewhat greater than the greatest width-
wise extent of one of the diaphragms, and 18
also flared at its outer end to a diameter
somiewhat greater than the exterior diameter
of one of the tubes. The purpose of this fea-
ture will appear when the operation of the ma-
chine is described. The die 16 can be secured
to the guide 20 in a variely of ways. As
shown in the present case, it is secured by
means of a cap, 35, which cap also forms the
flange 18 at the forward end of the gulde 20.

T.ocated at the forward end of the guide 20 |

is a raised rest or platform, G, which is of
such a height as to bring a radiator-tube,when
it is placed thereon, directly opposite the
opening in the die 16. The rest G is provided
at its end, directly in line with the guide 20,
with an abutment, 21, against which the end
of the radiator-tube rests during the operation
of inserting the diaphragm, and along its side
with a stop, 22,which serves as a side support
for the tube. The rest G is 1nclined upward
and inward from the stop 22, or is provided
with upwardly-inclined rails 23, so that when-
ever a tubeis laid upon the rest or the rails it
will have a tendency to roll downward unfil
it is arrested by the stop 22 in position in front
of the guide 20. The radiator-tubes may be
placed upon the rest G or the rails 23 by hand;
but it is preferable that they should be sup-
plied automatically, and for this purpose there
is provided at the base of the machine a hop-
per, H, into which the tubes, after they have
been prepared to receive thelr diaphragms,
are placed in large quantities.

Located in front of the hopper are two chains,
24, which pass around sprocket-wheels 25 upon
shafts 26, located, respectively, at or below the

e

the upper ends of the inclines 23. ~ One of the

shafts 26 is driven in any suitable manner, as
by a chain, 27, passing around a wheel, 28,
upon the shaft, and around a similar wheel,
29, npon the crank-shaft D. The chains 24
are provided with outwardly-projecting arms
or hooks 15, which pass through slots in the
front of the hopper H, and are so arranged
that as each pair of the hooks is carried up-
ward by the movement of the chains 24 they
take one of the tubes & out of the hopper and
carry it upward over the wheels 25, and dis:

| ebarge it onto the inclines 23, so that it will
roll down to the front of the rest Gz, as best

shown in Fig. 3. The shafts 26 are, as will be
observed, so positioned that the chains 24 in-
cline inward considerably over the hopper H.
The purpose of this arrangement 18 to prevent
more than one of the tubes from being carried
upward at a time by any pair of the hooks.
With the chains thus arranged, if more than
one tube is taken, it will immediately fall back
into the hopper. :

Fulcrumed beneath the bed-plate A are ‘a
number of angle-levers, 30, each of which has
one of its arms pivotally connected to a hori-
zontal rod, 31, which extends inward and ter-
minates beneath the guide 20. To the other
arms of the levers 30 (some of which arms, as
will be observed, extend inward,while the re-
mainder extend outward) are pivoted vertical
rods 12 13 14, which pass upward through
openings in the rest G. The rods 13, which

~are pivoted to the inwardly-extending arms of

the levers 30, pass upward through the rest G
in position to be in line or about in line with
the inner edge of the flange 18. The rods 14,
which are connected tocertain of theoutwardly-
extending arms of the levers 30, pass upward
in position to be directly beneath and a slight
distance inward from the longitudinal center
of the tube 7, which is at any time resting
against the stop 22, and the rods 12,which are
connected to the remaining outwardly-extend-
ing arms of the levers 30, pass through open-
ings just the diameter of one of the tubes in-
ward from the rods 13. | |

The outwardly-extending arm of one of the
levers is provided with a weight, 32, which,
through the rod 31, operates to hold all the
levers normallyin such position that the rods
13- will project for some distance above the top
of the rest (3, while the rods 12 14 will be
moved downward, so that their upper ends
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will not project above the top of the rest.

Located at the end of the rod 31 is a pivoted
lever, 33, the lower end of which 1s provided
with a head, 34, which 18 arranged to abut
against the rod 31, while its upper end passes
through a slot in the bed-plate A and 18 in po-
sition to be engaged by a projection, 11, on the
lower side of the reciprocating head 19.
Asthe reciprocating movement of the guide
20 is quite limited, 1t follows that the distance
between the forward end of the guide, when

125

lower front edge of the hopper and at or above | it isinits rearmost position,and the abutment .
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the tubes 4. It is therefore necessary thatthe
tubes should be presented accurately in order
to have them roll into position between the
abutment and theend of the guide. To insure
this the hopper H is so located that the tubes,
as they are delivered from the chains 24 and
roll down the inclines 23, will be brought to

rest against the rods 13, with their inner ends

IO

20

25

extending past the end of the guide 20, as
shown in Fig. 2, and the head 19 is provided
with a forwardly-extending rod, 6, which is
so arranged that as-the head is moved forward
it will abut against the tube which rests
against the rods 13, and move it forward to
exactly the proper position to permit itto roll
into position between the abutment 21 and the
end of the guide 20 when thelatter is retracted
by the return movement of the head 19.

The operation of the machine thus organ-
1zed 1s as follows: The hopper H being sup-
plied with the tubes /, in eondition to receive

the diaphragms, and the machine being set in

motion, the chains 24 will travel around the
wheels 25, and the hooks 15 will take the

~tubes one by one from the hopper, and de-

30

- to rest against the upwardly-projecting ends
of the rods 13, and the subsequent tubes will be
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posit them on the inclines 23, asshown in Fig.
3. The parts will be so timed that one of the
tubes will be deposited on the inclines at each
reciprocation of.the head 19. As the first
tube rolls down the inclines it will be brought

arrested behind the first. As the head 19 is
moved forward after the first tube has been
arrested by the rods 13, the rod 6 will come
into contact with the end of the tube,asshown
in FKig. 7, and move 1t forward into position
to roll between the abutment 21 and the end
of the guide 20. As the head 19 nears the

-Jimit of its forward stroke the projection 11

will come into contact with the upper end of
the lever 33, and rock the lever so as to per-
niit the projection to pass to the front of the

lever, and directly after this, and as the head

19 reaches the limit of its forward stroke, the
flange 7 of the head will pass under and be
caught by the curved end of the spring-catch
~ As the movement of the head 19 is re-
versed and it commences to move backward
along the guide 20, the flange 7 of the head
will engage with the spring-catch 17 and draw
the guide 20 backward from the position
showu in I'ig. 7 to the position shown in Fig.
6,in which position the guide will be arrested
by the flange 18 coming into contact with the
bearing 10, and the flange 7 will be with-
drawn from under the spring-cateh. Di-
rectly after this, as the head continues its
backward movement, the projection 11 will
engage with the end of the lever 33 and rock
the head 34, carried by the lever, against the
end of the rod 31, thereby moving the rod 31

forward, so as to rock the ievers 30. As the |

levers 30 are thus rocked, the rods 12 14 will

21 is but little more than the lengbh of one of | Ifig. 8. This will allow the tube w_hichmlmsl

just been moved forward by the rod 6 to roll
downward between the abutment 21 and the
end of the guide 20 and against the rods 14.
Immediately after this the projection 11 will
pass by the Iever 33, and assoon as this takes
place the weight 32 will rock the levers 30, so
as to raise the rods 13 and lower the rods 12
14, as shown in Tlig. 3, and as soon as this
takes place the tube/, which has been allowed
to roll down against the rods 14, will roll into
position against the stop 22, and at the same
time the next tube will roll downward against
the rods 13, as also shown in Fig. 3. As the
head 19 reachesthe limit of itsrearward move-

ment the flange 7 will pass under the end of

the spring-catech 17 at that end of the gnide,
and while the head 19 isin this position, or
just as 1t commences. its return forward move-
ment, the attendant will place one of the dia-

‘phragms K in the channel of the guide 20 in

front of the driving-bolt 8, as shown in Figs.
4, 5, and 9. As the head 19 commences its re-
turn forward movement the flange 7, actin
on the spring-catch 17, will movethe gnide 20
forward, thereby forcing the outer Haring end

of the die 16 over the open end of the tube,

which rests against the stop 22, and cause the
tube to be centered directly in line with the
channel of the guide 20, as shown in Fig. 5.
As the head 19 proeeeds upon its forward
movement the driving-bolt 8 will abut against
the end of the diaphragm in the channel and

force the opposite end thereof into the inner
flaring end of the die16, thereby centering and

slightly compressing the diaphragm, and as
the head continues upon and completes its for-
ward movewent the diaphragm will be driven
1nto the tube, as shown in Fig. 10. It will be

is supported laterally throughout its whole

73
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seen that during this operation the diaphragm

length by the walls 9 of the channel, so as to

prevent all danger of its buckling or becom-
ing bent in that direction by the force applied
to drive it into the tube, As the head 19 ar-

110

rives at the limit of its forward movement and -

completes the insertion of the diaphragm and
commences 1ts return movement, the opera-
tions already described will be repeated, and
astherods1214 areraised, thetube, into which
the diaphragm has just been inserted having
had its end freed from the die 16 by the in-
ward movewmentof the guide 20, will be thrown
upward by the rods 14, as shown in Figs. 6
and 3, so as to roll over the stop-22 and fall at
the side of the machine,
made adjustable,so that it can be moved to
and secured in positions atdifferent distances
from the end of the guide 20, thereby allowing
the machine to operate upon tubes of differ-

115

120

The abutment 21 is

125

ent lengths, and the wheels 25 arealso adjust-

able upon the shafts 26 for the same purpose.

The organization which has been described
embodies the invention in the most complete
and perfect form which T have yet devised.

be raised and the rods 13 lowered, as shownin | It will be seen, however, that the mechanism

I30
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- may be modified considerably as to many of |

its details, and also as to its organization, with-
out who]ly departing irom the 11‘1vent10n 16
will also be seen that parts of the invention
may be used without the whole.

The form of the guide 20 may be varied
widely from what is shown, solong as 1ts essen-
tial feature—viz., the hteml support for the
diaphragmasitis belnn‘msel ted—ispreserved.
ro Tnstead of being 'mmnﬂed horizontally, the

guide may in somne cases be arranged verti-

cally. So, also, the form of the head 19 and

of the driver or plunger § and the means for

operating the latter niay be varvied from what
15 18 shown.

- 'What is claimed is—

1. In a machine for inserting diaphragms
in tubes, the combination, with a guidefor af-
fording lateral support to the diaphragm, of
9, driver reciprocating in said guide and
means for antomatically centering the tubein
~ front of the guide, substantially as described.

2. The combination, with the guide 20, hav-
ing the longitudinal (hannel for receiving,
supporting, and guiding the diaphragm, and

|

20

9

h}

having the (*ontlacted opening for slightly

compressing the diaphragm, of thedriver §,
reciprocating in said channel, and means for
supporting the tube at the end of the guide in
30 position to receive the diaphragm, substan-
tially as deseribed.
- 8. The combination, with the longitndinal-
ly-reciprocating guide 20, having the channel
and the opening flared at its outer end to cen-
ter the tube, of the reciprocating driver §,
Substantlally as described.
4. The combination, with the l@C]pI‘OC&tlI]U‘
guide 20, having the channel and the opening

35

Hlared at the outer end to center the tube and

at the inner end to center and compless the
diaphragm, of the reciprocating driver 8, sub-
stantially as deseribed.

5. The combination, with the mechanism
for supporting the tubes and inserting the dia-
phragms therein, of the hopper H and elevat-
ing mechanism for supplying the tubes in po-
sition to receive thediaphragus, substantially
as described.

6. The combination, with the ouide 20, hav-
so ing the channel, of the remprocatmn‘ head 19,
havmﬂ* the rod 6, for moving the tubes into
proper position, substfmtmlly as described.

7. The combination, with the mechanism

40
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for inserting thediaphragms, of the vertically-

reciprocating rods 14, for discharging the 55

tubes, substantially as descrlbed
8. The combination, with the guide 20, of

the reciprocating head 19, having the rod 6,

and the vertically- 1e01procatmg rods 13, for

arresting the tube in position to be acted on 60
by the rod 6, substantially as described.
9. The combmatlon with the guide 20, of

‘the reciprocating head 19, the lever 33, ar-

ranged to be acted on by the head, the wertl
cal]y reciprocating rods 14, and connections 65
for operating said rods f1 om said lever, sub-
stantially as described. -
- 10. The combination, mth the oguide 20, of
the reciprocating head 19, the lever 33, ar-
ranged to be acted on by the head, the Verm 70
cal - remproca,tmg rods 13 14, and couneetlons
for operating said rods from said 1ever sub-
stantlally as described.

The combination, with the guide 20, of

.the reclprocatmﬂ' head 19, the lever 3s,ar- 75 '

ranged to be acted on by the head, the VGI‘tL-
eally reciprocating rods 12 13 14, and connec-
tions for opetatmg said rods from said lever,
substantially as described.

12. The combination, with the reciprocat-
ing guide 20, having the channel, of the re-
cipr ocatlun‘ head 19 and the spring- ‘catches 17,
arranged £o engage with the head, substan
tla,lly as described.

13. The combination, with the guide 20, 85 -
having the channel and the Ieclproeatmg
duvmﬂ* bolt 8, of the abutment 21 and stop

80

22 and an mclmed support or way whereby
the tubes take their proper position by gravi-

ty, substantially as described.

14. The combination, with the guide 20,
having the channel and the 1eclprocatlng
duvmﬂ' bolt 8, of the abutment 21 and stop

22 and an inclined support or way whereby

the tubes taketheir proper position by gravi- g5
ty, and the elevating apparatus for depositing
the tubes upon the support or way, substan-
tlally as described.

Intestimony whereof I have hereuntoset my
hand in the presence of two SHbSGI‘lbIHﬂ‘ Wit-
nesses.

100

. CARLETON W. NASON.

Withesses:
J. A. HOVEY,
T. H. PALMER.
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