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To all who?, it ??? ??? ????. 
Beit known that I, CHARLEs W. UMHOLTz, a 

citizen of the United States, residing at Bris 
tol, in the county of Washington and State 
of Virginia, have invented a new and useful 
Tube Expander, of which the following is a 
specification. . . - 
This invention relates to tube expanders; 

and it has for its object to provide certain 
Improvements in devices of this character 
which are employed for expanding the ends 
of boiler-tubes in the tube-sheets. 
To this end the main and primary object 

of the present invention is to construct attibe. 
expander of as few parts as possible without 
sacrificing the efficiency of the device. 
With these and other objects in view, which 

Will readily appear as the nature of the in 
Vention is better understood, the same con 
sists in the novel construction, combination, 
and a rangement of parts hereinafter fully 
described, illustrated, and claimed. ??& " In the drawings: Figure 1 is a perspective 
View of the tube-expander constructed in ac 
cordance with this invention. Fig. 2 is a 
central vertical longitudinal sectional view 
9f the same. Fig. 3 is a cross-section on the 
linea-2 of Fig. 2. Fig. 4 is a detail elevation 
9f the adjustable stop-collar or ring. Fig. 5 
is a detail plan view of the expander stock 
and roller cage or hub at one end thereof. 

Lik? letters of reference indicate corre 
sponding parts in all the figures of the draw 
lingS. 

Referring to the drawings, A represents the 
tubular stock or body of the expander, exte 
riorly threaded at one end, as at a, and ter 
minating at its other end in a roller-hub B, 
in which are eut a series of longitudinally disposed bearing slots or openings C. The 
longitudinally-disposed bearing slots or open 

45 

ings C, in the hub-end of the stock or body 
A, are disposed at a slight angle or twist to 
the longitudinal center of the hub for the pur 
pose to be presently noted, and are adapted to 
loosely receive the tapered swaging rollers D. 
The swaging rollers D, which are mounted 

in the slots or openings Cof the stock or body, 
are adapted to be radially adjusted within 
the slots or openings, and are provided in 
their outer ends with the circular bearing 
recesses E, having beveled edgese, and which 

are adapted to receive the inner pointed ends 
f of the retaining set-screws F. The retain 
ing set-screws Fare mounted in the threaded 
openings f" formed in one end of the tubu 
lar body, and are adapted to be set so as to 
have their inner ends project into the roller 
slots or openings in order to enter or extend 
into the circular bearing-recesses in one end 
of each of the swaging rollers D, thereby pro 
viding simple and efficient means for holding 

lar stock or body, while at the same time 
permitting the free turning and radial ad 
justment thereof, as well as their removal, 
for the purpose of repair or replacement. 
The inner ends of the swaging rollerSD are 

squared off so as to permit the ready radial 
adjustment of such rollers by means of the 
ordinary tapered expander mandrel G. The 
mandrel G is of the ordinary construction 
and sufficiently tapered so that, by the inser 
tion thereof within the tubular stock or body 
of the expander, the several swaging rollers 
will be moved out radially against the inner 
sides of the boiler tube and maybe turned in 
contact therewith, whereby such tubo will be 
expanded onto the tube-sheet in which the 
same is inserted, and said tapering mandrel 
G is provided at its outer end with an oper 

g", adapted to receive the usual twisting-rod, 
which is employed for turning the mandrel 
on its longitudinal axis, after the same has 
been inserted within the tubular stock. 

stock or body A is adapted to adjustably re. 
ceive the interiorly-threaded adjustable stop 
collar H. The adjustable stop-collar H en 
gages the exterior threads of the tubular 
stock or body, and is provided at its inner 
end with a stop-flange I, in the inner face of 

bearing sockets or notches J, which conform 
to the curvature of the inner squared ends of 
the swaging rollers D, and are adapted to re 
ceive such roller ends when the same are 
thrown out from the body of the stock by the 
tapered mandrel, and it is to be noticed that 
such semi-circular sockets or notches form 
bearings for one end of the swaging rollers 
and serve to retain the same properly in po 
sition. After adjusting the adjustable collar 

the said rollers in position within the tubu 

ating-head g, in which are formed the holes, 

The exteriorly-threaded end of the tubular 

which are formed a series of semi-circular. 
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3 521,742 
or ring Haccording to the projection of the which work therein, it will further be under 
boiler tube from the tube-sheet, the same is 
held stationary in its adjusted position by 
means of the set-screw J, engaging a thread 
ed openingi, formed in one side thereof, and 
adapted to be projected into the locking 
groove K, formed in the stock or body A. 
From the foregoing it is thought that the 

construction and operation of the herein de 
scribed tube expander will be readily appar 
ent to those skilled in the art. It will be ob 
served that the stop collar H, can be adjusted 
to adapt the tube expander for insertion in 
the ends of the boiler tube irrespective of the 
distance the tube projects beyond the sheet, 
and it is to be also noted that the roller slots 
or openings C, are arranged to have their 
longitudinal centers disposed at an angle to 
the longitudinal central line of the hub B, 
whereby the tapered swaging rollers shall be 
so arranged as to provide for readily draw 
ing the expander into the tube by turning 
the mandrel in one direction and for the easy 
withdrawal thereof by turning the mandrel 
in the opposite direction. It is to be under 
stood that the rollers D, work sufficientl 
loosely in the slots or openings C, so that the 
same will readily adjust themselves against 
either the parallel or obliquely disposed sides 
of the slots or openings according to the di 
rection in which the mandrel is turned, where 
by the proper operation of the expander will 
be secured. It is to be further noted at this 
point that the mandrel is tapered reversely 
to the taper of the rollers and in a proper re 
lation thereto whereby the said rollers, when 
adjusted outwardly and also when disposed 
within the slots or openings with their longi 
tudinal centers or axes disposed at an angle 
to the axis of the hub, will have their outer 
contacting surfaces or portions disposed par 
allel with the tube to provide for expanding 
the same parallel with the hole or perforation 
in the tube sheet. 

In Fig. 5 of the drawings, the disposition 
of the slots C, is clearly shown, it being illus 
trated that while one side or edge of the slots 
is parallel with the longitudinal center of the 
hub B, the opposite side of such slots is dis 
posed at an angle to said longitudinal center, 
and thereby causes the central longitudinal 
line of the slots to be oblique or disposed at 
an angle to the longitudinal center of the 
hub. By reason of thus positioning the roller 
slots and therefore necessarily the rollers D 

stood that when the mandrel is turned in one 
direction in the expander, the swaging rollers 
will draw the tube tight against the colla, 
while a reverse turn of the mandrel will 
loosen up the rollers and provide for the easy 
removal of the expander, and it will of course 
be understood that the oblique disposition of 
the rollers provides means whereby the same 
tend to draw themselves into the tube until 
the collar strikes the end of the tube and pre 
vents further insertion. 
Changes in the form, proportion, and the 

minor details of construction may be resorted 
to without departing from the principle or sac 
rificing any of the advantages of this inven 
tion. 
Having described my invention, what I 

claim, and desire to secure by Letters Patent, 
IS 

1. In a tube expander, the combination of 
the tubular stock or body having a series of 
slots or openings near one end, one side of 
said slots or openings being disposed parallet 
with the longitudinal bore of the stock or 
body, and the other side of said slots or open ings being disposed at an angle to the longi 
tudinal bore of the stock or body to dispose 
the central longitudinal line of said slots or openings at an angle to the longitudinal 
center of the stock or body, the stop collar 
mounted adjustably on the stock or body, the 
tapered rollers mounted in said slots or open 
ings and having one end received within one 
end of said collar, and the tapered mandrel, 
substantially as set forth. 

2. In a tube-expander, the combination of 
an exteriorly-threaded stock having a series 
of slots or openings near one end, a series of 
radially-adjustable swaging rollers loosely 
mounted in said slots or openings, an ad 
justable stop-collar engaging the threads of 
said stock and having at its inner end a stop 
flange provided with a series of semi-circular 
bearing sockets or notches and adapted to 
receive one end of said rollers, and the ta 
pered mandrel, substantially as set forth. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. 

CHARLES W. UM HOLTZ. 
Witnesses: 

JOHN A. FERG, 
ALFRED W. UMHOLTZ. 
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