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R tndlnel sectmnal view of the etpander
- . a transverse secmonal view mmﬂel‘ 130'
Fig. 4 111ustra,t1nﬂ the ratchet-dog in reverse. | i
with a loop or eye 17, and said loop or eyeis. ..~ -
| adapted to surround the reduced end of the - = =
95

6 ].S
40
| !'.:--posmon
| ff-expa,nder proper removed.'

UNITED STATES PATENT OFFICE.

ELLSWORTH L

IxNIGlIT OF ELKHORN

W E,S_T VIRGINIA.

TUBE EXPANDER

SPEGIFICATION formmg' pe.lt ef Letters Pa.tent No. “'00 510 da,ted Mey 20 1902
' . Bppheatwn ﬁled June 8, 1901. Serlel No 63; 828. (Nn Inodel) S

To all ivhom it 772@3;/ conecern:

Beit known that 1, ELLSWORTH L1, I&NIGHT
a citizen of the Unlted States, residing at

Elkhorn, and whose post-office address is Box
47, Elkhorn in the county of MecDowell and
State of- West Virginia,-have 'invented new
and usefal Imnrovements in-Tube-Expand- |
. ere, of which the following is a specification.

This invention reletes to 1mprovements 1n |
tabe- expanders.

The object of the present 1nvenb10n is the
provision of a -device for expanding boiler-

tubes and one which is adapted for use in

connection with boﬂer-tnbes, Whether the lat-
terare provided with welded seamsor affected:
‘withblisters and other inequalitiesc occasioned
by the intense heat to which the seams are

subjected; ‘and, furthermore, the:invention

. alms to p“0v1de an expander which is of ex-
.tremely simple construction and one through
‘the use of which the operation of expanding.
“tubes may be crreetly simplified, as well as'to
-_.'_'effeet areductionin thetime nsuelly reqnlred.
] 1n effecting the expansion. .= |
.25 With these general objects in view a,nd oth-}; |
- erswhich will appear as the nature of the im-:
;.'_prbvemente is better understood: the inven-
- “tion consists, substantially, in’ the novel con-.
- struction, eombmatlen ‘and arrangement;: of; A,

parts;

2338 4 4, Fig.

“Fig. 7 is a° elde elevetlon of the

"Referring to the dra,wmﬂ'e the nnmera,l 1

'-'deswnetee a tubular stoek or handle, which
' .-i_stoek is prewded with an enlarged head 2,and
" said head s likewise promded with a cewty
- “orrecess3initsfree end. Thecavityorrecess
- B registerswith the longitudinal bore 4 of the.
-.'-'_'Stock or handle 1 and is designed to receive
the expander proper,5. The latter comprises

o ~an elongated body 6, ha,vmﬂ' at one of its ends
R _I-_j-'_e hea,d 7, e,nd seld heed 1s 1*eeelved by the

ver Sely-extendm
ceive a series of seeurlnﬂ'-pms 9, whwh are in~ - L b
‘serted throughthehead2. As wﬂl beobserved,

‘the pins 9 are tapering and are inserted frexn o  :

ity ‘or recess 3.

as wﬂl be heremafter fully deserlb_ed

._,_-__'.1_111ustra,ted in the accompanying drewmﬂs;.-ffp
. -;3.':':-:and pointed out in the appended elaim. * = .

Fws 2,8, 1

Tig. 5 is a 10n0'1-'-
Flo' )

| handle 1 at the point wherein the teeth 15are 95
formed, said loop or eye being secured. upon. . -
the handle 1 through the medmm of anutl8. o

The lever 16 adjacent the loop:or:eye .17 13

‘ers 11, as elearly shown.
Pre¢ 0V1ded with an’ enla,rged head 13, by. which

of ratehet-teeth 15."

_-

emlty OF recess. 3 the hea.d 7 beln prowded
at diametrically opposme pelnts Wlth trans:
grooves 3, designed to re-

55

opposwe sides of the head'2, and by means of .

said pins or grooves 8 the expa,nder properis
-secnrely but removebly held within the cav-
_ The expander proper is pro- = -

‘vided with a serles of longwndlnally-extend-
‘ing openings 10, ‘which- openings ~extend " . -
| through the head 7 and inserted within said |
‘openings 10 is a series of- expendlnn*-rollers}

11, by means of which the expansion of the
tubes is effected. By reason of the openings

| 10 being also formed within the head 7 the: '~ .
rollers 11 are securely held in the body 6 and
'prevented becmmng dlspla.ced therefrom, but: - -
at the same time capéable of outward move-lf _,.-'_~__.__-'-__,_-.i;,z
ment in order to be -brought:into 11nmed1ete
“eontact with the tube bemﬂ' acted upon.
effecting the outward movement of the roll-:
" | ers 11 a taperingelongated mandrel 12 isem-. -
_;ployed ‘said mandrel belllﬂ" inserted through
the bore of the handle 1 and between the 13011- BRI
The mandrel 12is -
8o

i 70 =

the same may be readily grasped formampu-f

ander

“thereby, the end of the handle or stock 1.op- =
posite to the head 2 is reduced in diameterto - =
form an annular shoulder 14, and 1mmed1-—'_f,‘;5?-," o

-To effeet rotetwn of the handle or stock 1'_7!

“In the drawmn's Figure:1 is a side elei?a-';! j,_.‘*and at the same time. the expa,nder carried

~tion of an’ ezpanderﬁconstrueted in"accord-
ance with the present invention..
. and 4 are transverse sectlonel views on. the-

lating: the mandrel in the use. of the ex-

ately adjacent said shoulder is formed aseries. -

Monnted upon the re- o
‘duced end of the handle or stock 1 is an op-- - -
‘erating-lever 16, one end of which is provided - -

provided. witha longitudin albore19, andseat- ...

‘ed within said. bore is a’ ratcheb-don' 20, saldi{j_” i
"dog being normally- preesed eutwardly by i

100 -

means of a coiled spring 21, arranged w1th1n

‘the outer end of the bore 19

The inner enda--';;.?Qj_f:,;_éfff;I‘{ﬂf_rijj’-i;'ji_;j
-.of the deﬂ‘ 20 is prmnded Wlbh a compound-gjé_j_;-_jlij_;-;;j_;{;};:;:j";.‘_j{};
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reversely-arranged engaging face 22, which
face is designed to be brought into contact

with the teeth 15 in order to rotate the han-

dle 1. By forming the face 22 of reversely-
arranged sections the movement of the han-
dle or stock 1 may be reversed by simply ro-
tating the dog 20approximately one-fourth of
a rotation, and this may be effected through
the medium of an outwardly-extending stud

23, arranged in a substantially U-shaped slot
24, formed in the lever 16 at a point adjacent

the bore 19 thereof. When the stud 23 is
within one of the longitudinal legs of the slot
24 and urged to the inner end of the said leg,
the dog 20 will rotate the handle 1 in one di-
rection; butimmediately upon the stud 23 be-
ingshifted tothe otherlongitudinal leg, which
shifting effects the partial rotation of the dog
20, as above indicated, said dog engages the
teeth 15 in such manner as to effect reverse
rotation of the handle or stock 1.

~With the parts assembled in the manner
herein shown and described the operation is

-as follows: The expander 5 is inserted in the

30

35

end of the tube to be expanded until the head
2ot the handle 1 contacts with the tube-sheet,
whereupon the mandrel 12 is introduced into
the bore 4 and between the rollers 11 until
the latter are forced outwardly a sufficient,
distance to contact with the tube. Pressure
18 now applied to the lever 16, and as the dog
20 engages the teeth 15 the handle 1, with the

rollers 11, is rotated. The tube is thus ex-

panded; but during the movementof the han-

dle 1 the mandrel 12 is gradually forced in-
-wardly to effect greater spreading of the roli-

ers 11 as expansion takes place, and this is
continued. until the tube has become expand-
ed to the desired extent.

| essary to reverse rotation of the handle 1, it 40
is simply necessary to reverse the position of

Shonld it be nee- |

the dog 20 in the manner described, when the
handle 1 becomes immediately reversed in its
movements upon pressure being again ap-
plied to the lever 10.

While the form of the invention herein
shown and deseribed is what is believed to be
a preferable embodiment thereof, it is ob-
vious that the same is susceptible of various
changes in the form, proportion, and minor
details of construction, and the right is there-
fore reserved to modify or vary the invention
as falls within the spirit and scope of my in-
vention. -

Having thus fully deseribed my invention,
what I claim, and desire to secure by Letters
Patent, is— | -

In a tube-expander, the combination with a
tubunlar handle; of a head thereto having a
recess in the end thereof, a tubular expander
proper having slots therein extending from
the inner end thereof, a head at one end of
sald expander proper extending over the ends
of the slots, rollersadapted to be inserted lon-
gitudinally under the head and into the slots,
sald head being fitted in the recessin the han-
dle whereby longitudinal movement of the
rollers is prevented, means for locking the
head in the recess, a mandrel extending

through the handle and the expander proper,

and means for revolving the handle.
In testimony whereof I affix my signature
1n presence of two witnesses.

ELLSWORTII . KNIGHT.

‘E-Vitl.}esses: |
K. L. STAFFORD,
N. H, FRANKLIN.,
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