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To all whom it may concern: 
Be it known that I, GEORGE A. LAwRENCE, 

a citizen of the United States, residing at 
Woburn, in the county of Middlesex and 
State of Massachusetts, have invented new 
and useful Improvements in Pneumatic 
Rolls, of which the following is a speci 
fication. 
This invention has relation to pneumatic 

rolls or work supports for use in leather 
working or other machines in which it is 
desirable to support the material being 
formed, treated or operated upon in such 
manner that it may yield under pressure. 
The invention consists of an instrumen 

tality of the type referred to having certain 
improvements, the character of which will 
be fully disclosed in the following specifica 
tion and pointed out in the appended claims. 
On the drawing 
Figure 1 illustrates in longitudinal sec 

tion a pneumatic roll embodying my in 
vention. 

Fig. 2 represents a cross section thereof. 
Fig. 3 illustrates in longitudinal section 

another form of roll likewise embodying the 
invention. 
The invention comprehends a yielding or 

outer flexible member circular in cross sec 
tion, and an inner inflatable member in 
which a fluid medium at the desired pressure 
may be stored. The inflatable member is 
contained within a rigid tubular member having a plurality of apertures through 
which pins are passed so as to bear at their 
inner ends against the inflatable member and 
at their outer ends against the outer flexible 
member. Preferably the pins are secured in 
Some manner to the outer member so that the 
rotation of the tubular member will cause 
the rotation of the outer member and vice 
versa, while permitting each pin to yield 
inwardly under a pressure sufficient to over 
come the pressure of the fluid in said in 
flatable member. The invention is rapable 
of many different embodiments and many 
of the details of construction which are here 
inafter described may be varied without de 
parture from the spirit and scope of the 
invention as set forth in the claims. 

Proceeding to a detailed description of the 
particular forms of roll illustrated upon the 
drawings, and referring first to Figs. 1 and 

Specification of Letters Patent. Patentedl Aug. 26, 1919. 
Serial No. 175,760, 

2, the roll there shown is constructed as 
follows. 

5 indicates a tubular member having 
threaded ends into which are screwed heads 
6, 7. These heads are formed with exten 
sions 8.9, to serve as trunnions or journals 
and which may be mounted in suitable bear 
ings. One or the other of the journals may 
be fitted for the reception of a driving 
pulley or gear. 
Within the tubular member or cylinder is 

placed the inflatable member 10 which pref 
erably consists of a rubber bag or cushion 
of a shape to fit therein, and which is pro 
vided with a stem 11 passing through an 
axial aperture in the head 7 and journal 9. 
The stem is connected by a coupling 12 
With a pipe 13 through which air or other 
elastic medium may be pumped into the 
inflatable member. Any suitable valve, mot 
shown, may be employed in connection with 
the pipe 13 or the projecting end of the 
Stem. 
The tubular member 5 is provided with 

a Series of equally spaced rows of equally 
Spaced holes or apertures, which are pref. 
erably radial, to receive an equal number of 
pins 14, the inner ends of which bear against 
the cushion or inflatable member 10. The 
inner ends of the pins may be provided with 
heads 15 to bear upon the inner surface of 
the tubular member or cylinder 5 and thus 
limit the extent of outward movement of 
Said pins, as indicated in Fig. 3. 
The outer member preferably consists of 

a resilient metallic shell which is normally 
concentric with the tubular member but 
radially spaced therefrom, and an elastic 
covering therefor. Said shell may consist 
of a plurality of spaced rings or sections 16, 
16, as shown in Fig. 1, or it may consist of 
a continuous cylinder 17 as indicated in Fig. 
3. In any case, the shell is of thin resilient 
metal so that it can easily yield on the ap 
plication of relatively light pressure. The 
pins 14 have reduced outer ends 18 which 
project through holes in the shell, the shoul 
ders adjacent said reduced ends bearing 
against the inner surface of the shell. Said 
reduced ends may be upset to form heads 
19 as indicated in Fig. 3. The elastic cov 
ering for the shell consists preferably of 
layers of rubber and textile material; and it 
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may comprise a plurality of sections 20, 20, 
placed end to end, one for each shell section, 
as shown in Fig. 1, or it may consist of a 
single tubular cylinder 21 as indicated in 
Fig. 3. I also employ, when it is desirable, 
an outer bolster 22 of yielding material, 
such as rubber, which extends from end to 
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end of the elastic covering. The elastic 
covering, whether in sectional or non-Sec 
tional form, is vulcanized in place on the 
shell or the sections thereof as the case may 
be, and the bolster, if employed, is prefer 
ably vulcanized thereon. The tubular cav 
ity between the outer member and the 
tubular member is closed at the ends by re 
movable collars 23 encircling the heads 6, 
7, and the ends of the tubular member 5 and 
secured in place by set screws 24. 
The operation of the roll will be readily 

understood from the foregoing description. 
After the pressure in the inner inflatable 
member has been increased to the proper 
degree, the outer member will be yield 
ingly sustained in concentric relation to the 
tubular member by the pins 14 which bear 
against said inflatable member, and yet, upon superior pressure being applied ex 
teriorly to any portion of the periphery of 
said outer member, it will yield, and the 
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appropriate pin will be forced radially in 
wardly against the pressure of the inflat 
able member. . . . . 

In Figs. 1 and 2 the outward movement 
of the pins is limited only by the shell Sec 
tions, whereas in Fig. 3 the limitation is 
effected by the inner heads on the pins as 
well as by the shell. 
A roll, constructed as herein described, is 

particularly applicable for use in Ieather 
working machinery, and may with great ad 
vantage be employed as the bed, or work 
sustaining roll of unhairing, fleshing, shav 
ing or like machines, or wherever a “rubber 
roll” so-called is utilized. By increasing or 
diminishing the air pressure in the inflat 
able member, the sensitiveness or resiliency 
of the roll may be decreased or increased. 
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Preferably the pins should have only a slid 
ing fit in their respective sockets or aper 
tures, and should be formed with heads on 
their inner ends to prevent “blow outs. 
The expansion of the inflatable member is 
directly limited by its inclosing tubular 
member and the inner ends of the pins. It 
is of such dimensions that it acts as a reser 
voir and equalizes the pressure against all 
the pins, and through them against the outer 
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member. 
employed may be varied to suit particular requirements. 
Having thus explained the nature of my 

said invention and described a way of mak 
ing and using the same, although Without 

Of course the number of pins 
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attempting to set forth all of the forms in 
which it may be made or all of the modes 
of its use, what I claim is: . 

1. A pneumatic roll comprising an outer 
yielding metallic shell, an inner rigid tubul 
lar member, an inflatable cushion Within 
said inner tubular member, and means in 
terposed between said cushion and said 
shell for transmitting pressure from said 
cushion to said shell. . . . . 

2. A pneumatic roll comprising an inner 
rigid tubular member, an inflatable cushion 
within said member, an outer tubular mem 
ber, and means interposed between said 
cushion and said outer tubular member for 
transmitting pressure from said cushion to 
said member, said outer tubular member 
consisting of a yielding metallic shell and 
an elastic covering therefor. . . 

3. A pneumatic roll comprising an outer 
yielding metallic shell, an inner rigid tubu 
lar member, an inflatable cushion within 
said inner tubular member, and means in 
terposed between said cushion and said shell 
for transmitting pressure from said cushion 
to said shell, said shell consisting of a series 
of sections in axial alinement. 

4. A pneumatic roll comprising an inner 
rigid tubular member, an inflatable cushion 
within said member, an outer tubular mem 
ber, and means interposed between said 
cushion and said outer tubular member for 
transmitting pressure from said cushion to 
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said member, said outer tubular member 
comprising a shell formed of sections ar 
ranged in axial alinement, and an outer flex 
ible cover on said shell. 

5. A pneumatic roll comprising a rigid 
00 

tubular member closed at its ends and hav 
ing a series of spaced rows of spaced holes 
or sockets, radial pins slidingly located in 
Said holes or Sockets, and extending radially 
outwardly from said member, an inflatable 
cushion confined within said member and 
exerting outward pressure against said pins, 
and an outer yielding member spaced from 
but encircling said rigid member and se 
cured to the projecting ends of said pins. 
In testimony whereof. I have affixed my signature. 

GEORGE A. LAWRENCE. 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 

Washington, D.C.' 
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