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UNITED STATES

Patent Orrice.

FRANCIS M. ROOTS, OF CONNERSVILLE, INDIANA.

ROTARY.BLOWER

BPECIFICATION forming part of Letters Patent ITe, 247,821, dated Septembaer 27, 1881,
Application filed March 9, 1888, (Model.)

To all whom it may concern: .

Be it known that I, FrANCIS M. Roors, of
Connersville, Fayette county, Stateof Indiana,
haveinvented certainnew and useful Improve-
ments in Rotary Blowers, of which the follow-
ing is a specification. '

" My invention relates to rotary blowing-en-
gines in- which two or more rotaling abutments
coact together and with the shell in whieh they
are incased to force a current of air or other
flnid in one direction without permifting back:
ward. escape of the same under pressure.

The objeets of my improvements are, first,
to insure perfect contact of -the abutments with
each other during their entire revolntion, so
that there can be 1o backwardfescape of the
air_or_othar flnid doted-upensiseesd-toze-
duce the friction between the nIecessary points

of contact, avoid concussion in userlessen the

surface necessary to be finished, and save ma-
terial; third, to provide a means to pack thd
ends or tips of the pistons, so as to secare per-
feet contaet between them and the shell when
the machine is to be used under heavy press-
are, or 28 & pump or hydranlic engine; fourth,
to facilitate the readjustment of the abntments:
and replacement of the journal-linings to bring

“the pistons to their proper relative position ;

- fifth, to protect the abutments and inside of-
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the sbell against injury by extraneous sub-
Stances entering the induction-port ; sixth, to
facilitate the remowal of the gear-wheels and
the bousing in which they are incased. I at-
tain thes: objects by the mechanism illustrated
in the accompanying drawings, in which-—
Figure 1 is a longi*udinal vertical section of
amachine embodying myim provements, taken
through the line x of Fig, 2, which is 2, contral
vertical transverse section of the machine.
Figs. 3and 4 are similar sections, showing the
abutments in different positions. Fig. 5 is an
end elevation of my improved cog-wheel, Fig.
6 is an axial section of one of the aontments

~ fitted with the templets preparatory to dress-
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ing the convex arcs and concave points of con-
tact. Fig, 7 is an end elevation of the mech.
aniam for dressing the abutments, Fig, 8 is
2 diagram illustrating my system for obtain-
ing the centers from which the conyex arca
and concave points of contact are. described.
Fig. 9 is a perspective view of my improved

- eotistricted.

.are the pitch-line circles.

~viding-line,  z, and the
1 angles to it.

Jjournal-bearing. Fig. 10 is a detail view, in
perspective, of the lower box an(i}i’ss lining;
and Mig, 11, a similar view of the cup and lin-
ing. Tig. 12 is a front elevation of the inner
plate of the gear-wheel housing. .

Similar Ietters vefer to the same -parts
throughout the several views.

The case or shell of the blower consists of
two semi-cylindrical flanged shells, A, secured
between end plates, B. € O are the coactin gro-
tating abutments, mounted one above the
other within the case A..

The method of construcfing my improved
abutments is as follows: The abutment-shafts
D I are placed the requisite distance apart,
depending upon the size of the machine to bo
Pwoequal circles are deseriisd
from' the shaft-centers by 2 radius equal to
half*the distance betwerirsaid cénters. These
These circles are
divided into eight equal parts by radial lines,
one of the dividing-lines z passing through

the centers of both shafts. Within each of

these cireles, and deseribed from the same cen-
ters, are two smaller circles, usually about one-
twelfth less in diameter than the pitch-cireles,
althongh the size of the inscribed circids miy
be varied without materially affectin g the re-
salt. Thus far the steps taken are the same
3s in the patent No. 58745, granted to P. I1.
Roots October 9, 1866, but the comvex.arcs
aud eoticave surfaces’in that case were respeci-
ively deseribed from points in the central di-
radial line y y, at right

I bave discovered that in order to insurs
perfect contact during the -entire revolution
the radius by whicl the convex surfaces and
concarv.e poiute of contact are described must
extend across the central dividing-line, z,to a
point within the pitch-circle,

The points from and the radius by which
the convex surfaces and the concave points of
contact in my improved abutting pidtons are
described I obtain as foliows, (refer-ing now
particularly to the dagram, Fig. 8:) From the

point ¢, where line z cufs the inscribed circle,’

{'draw a iine to 4 point, %, whers ling 2 inter-
sects the piteh-circie. Then, by a radins equat
to.one-fifth of the line just obiained,and with
one point of the compass on point i, (in line
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- pistons become worn. W hen used for this pur-
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‘side of the central contact - point, ¢, are cut

.also serve without other packing to keep up

2

and the insoribed circle,) I obtain two points,

#, in the inscribed circle equidistant from line 3
x. Y¥rom these points @ as centers the oppo- |
site arcs of the pistons are described by a ra-
dius, r, extending from point # across line
to point 4%, where line z cuts the pitch - circle.
With this radius » all the convex surfaces, a8
well as all the concave points of contact, are
described from centers #, as when the abut-
ments are in the position shown.in the dia-
gram (their respective dividing-lines =z z at
right angles to each other) the convex ares of
one abutment are in perfect contact with the
coucave contact-points in the other.

I do not limit myself to the exact location
described for point #, as this peint may be
somewhat varied without departing from the
principle of my invention. ] :

The extreme ends of tips ¢ of the pistons
are described from the shaft-centers. Coaict-
ing abutments thus constructed will maintain
perfect contact with each other during the en-
tire revolution, as appears clearly from Figs.
2,3,and 4. The ends of the pistonsupon each

away, and the concaves between the coneave
abutting-points are cut back, thus leaving only’
the requisite surface to keep the contact dur-
ing the revolution of the abutments:. I thus
reducethesurface whichrequires finishing more
than three-fourths, effecting a great saving of
laborand material, giving more clearance to the
parts, and greatly reducing the friction, and
when the machine is used as a pump for water
or denser fluids it will operate without concus-
sion. When used for this purpose or as a Wa-
ter-meter or hydraulic engine it ia desirable
that the contact between the pistons and the
case should be perfect. In Figs. 2,3,and 418
shown a means by which this end is accom-
plished. A packing-strip, ¢% of leather, rub-
ber, or other suitable material, is clamped be-
tween a metal retaining-strip, ¢ and the tip
of the piston by screw - bolts. The strip may

contact with the case should the ends of the

pose the bolts should yiass through transverse
slots in the metal strip to admit of its radial
adjustment.

To attain
required in fitting the parts tegether, in order
that the abutment-shafts may be given and
maintain the proper relai. e position to each
other. Any change in the relative position of
the shafts to each other or the case, either asto
parallelism orcircumferentially, will impairthe
effectiveness of the machine. Heretotore the
labor of adjusting the pistons in the first place’
and readjusting them when the bearings be-
came worn from use has been difficult and te-
dious, requiring great gkill and care. By my
present improvements these difficulties are in

_permit free play of

the best results, great accuracy is |.

a great degree obviated. .
1 have provided means to prevent the driv-

ing-shaft from being drawn out of line by the

| dredth of an inch in
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cension of thedriving-belt, by providing a rigid
bearing for the end of the driving-shaft out-
gide of the driven pulley. .

Depenging from the table which supports
the journgl-boxes is a plate, B, cast with the
end plate of the blower-case,
ported by.brackets E', also.cast with- the end
of the case. The plate E is planed off parallel
with the ingids of the end plate. _

F is an iron frame, having upon its outer end
a_table to support journal-box. The shape of
the frame in vertical cross-section is semi-cy-
lindrieal.
the belt from the counter-

ghaft. Theinner end of the frame F is planed

and rigidly sup-
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1t haa.openings of sufficient.:ize to -
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to accurately fit the plate E; to which it is se- -

curely bolted. After it has been properly ad-
justed and secured in place on the end of the
case, tapering holes are bored through the
plate E and the end of frame F, to receive ta-
pering ateady-pins e. By means of these ping
ag guides the frame F may be removed when
desired and readily replaced in its original po-
gition. This frame givesarigid support to the
‘ghaft outside of the pulley.

1 have also made provision to quickly read-
just the shafts D. in lihe should their journal-
bearings become unevenly worn. This I ac-
complish by the devices illustrated in Figs. 9,
10, and 11. oo

‘The journal-boxes G G’ are bored out ex-
actly conceutric with the axes of revolution.

The linings H are turued off upon the out-
side to fit the boxes, and on the inside bored
to fit the journals, thus leaving the shell-lin-
ings of uniform thickness in cross-section. So
constructed, the linings may be turned around
in their boxings and beevenly worn all around,
and when so much worn as to requite replac-
ing, the cap G’ is removed,’
slipped around the shaft, and a new lining
made to follow it while being removed, thus
restoring the original position of the abat-
ments. A set-screw may be passed through
the top G’ of the box to prevent the linings
from slipping.

1t is evident
negligence (not keeping the parts properly la-
bricated) the teeth of the gear-wheels will be-
come worn and permit the abutment to “lag.”

In Fig. b is shown an arrangement to com-
peusate for the wear of the teeth and facilitate
the adjustment of the abutments when fitting
up the machine. By this means the abutment
may be advanced or retracted in its path of
travel around its shaft. This object I.accom-
plish by means of a cog-wheel consisting of an
outer rim, I, and an inner bub, J, accurately
fitted together. The keyway in the hub is cut
just wide enough to fit the key, while the key-
way in the rim I is cut about one-sixteenth or
one-eighth of an inch larger.. The spaces be-
tween the key and the sides of the keyway in
the rim are filled with thin strips of rotled iron
or steel from one sixty-fourth to oite-hin-
thickness. The iim can

that by continued use or from
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Faus be circumferentially adjusted.upon its hub
by changing one or more of there strips from
oue. side to the other of the key. C
In use the pistons and wterior of the shell
are liable to be injured by extrancous sub-
stances being drawn into the indaction-port.

Attempts have been made to. overcome this:

difficulty by covering the ‘port witha wire:

_Bauze screen; bus it1s found that substances

held by suction against the sereen, and thus
obstruct the free flow of alr to.the machine, 'L
overcome thig difficulty b
the outer end of which igificlined, so that any-
thing dropping it front of the hood or falling

- upen it is, or will b, garried ont of the line of
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draft. The'port is also guarded Ly a grate, L,
located within the hood.  Should any sab-
stance get within the hood its passage to the
indching will be obstructed, © N

My improved housing for protecting ths
gear-wheelsisconstructed asfollows: Flanges
-G? aro east upon the outer end of the journal-
boxes G. (Hee Figu. 1, 9,and 10.)

plate. The inner plate, M, ¢f the housing is
divided vertically in the plane of the axes of
the two shafts D D.  I6 has cast npon it pro-
jections m, corresponding to. the Hanges G2,

These projectionis are planed off true to fit the
. flanges, and ke plate i3 secured in the posi-

tion shown in Fix 1 byacrews passino through
the flanges G into the projections m. The
sbell N of the housing is secared to plate M
by screws passing throagh the piate and into
the inwardly-projecting flange upon the rim of
‘shell N.  The purpose of this arrangemeunt is
to facilitate the removal of the cog-wheels or
of the, housing withont disturbing the cogs.
This is.accomplished by removing the shell N,
taking ount the serews in fange G*.and remov-
ing the divided back plate, M. The keys are
new easily accessible from the back, and the
cogs may be readily taken off or the rim of the
adjustable cog-wheel sef aronnd upon its hab.
I will sow describe the method by which my
improved abutinents are accurately dressed.
For each size of abutment I constract two
templets, P P, according to the formula given
for constructing any abatments.
plets are dressed ‘to the-exact size and shape
“of a cross-section of the abatment.

ries aredescribed arg bored ont and accurately
fitted with journal-pins p. The ping when in
positien form the axes of tha piston. A hole
_is:bored in the center of the templets to accu-
rately fit the shaft of the abutments, Two or
‘more holes are bored.in.each templetopposite
2ach other, when the templets ara in position.

Through these clamping-bolts ¢ are passed.,

The shafts and the ends of the abutments be-
ing turned down tree, the templets are slipped
over the shafts upon sach end of the-abutment,

and theciamping-bolts passed through the tem

- pletsand the bollow abutments. Thetemplets

too large to pass throush the meshidswonld e

¥.the hooded port K,

'.[;hesm are.
turned off paralie! with the inside of the end.

These tem- |

_ The four’
centersineach templet from which the periphe-

are adjusted exielly opnositeeavhotherandont
of “wini,” qud the abutment tightiy elamped
between them. Theabutment isthen mounted
in standards R on the bed of the planer, (see
Fig. 7,) the journal-pins p of the teniplets rest-
ing in ¥-shaped beariags and held in place by
caps. 'Theoppositetipof the pistonis clamped

Jiw'the end ‘of & yoke, s, whaich i jointed toa

traveling nut, 3, dpon & serew, . The lower
conical end of the revew rests in a step, ¢, on
the bed-plate’of the machine. By this screw
and its nut the abutment is turned tpon the
bin p, and the eonvex surface of the piston fed
te the eutiing-toel and dressed down fo the
‘templets. The compive contact-points, beiug
only aboat-one-fourth to one-haif inch in widih,
are dressed dows fo the templets Ly a tool of
proper.shape, while the abufment remains sta-
tionary in standarda B. When oneof the con-
vex ares and one of the coucave poinis are
dressed the abutment is removed from. the
standards B, the pins p changed to other holes
in" the templets, and the abutment replaced in
the standards preparatory to dressing another
sida in the same way. The operation is re-
peated entil all the convex arcs and councave
contact-points are dressed down to the tem-
plets, ) . : )
+ YThavedeseribed mymethodofdressingmyim-
proved piston abutments upon-an iren planer;
but they may also bs dressed vyon a milling-
mgehine ovothar dvessing-tool in substantially

the same way, as the principal featurs in my-

method is the centering of abutinents apon tie
points &, from which the ares are deseribed,or
making the edge of the cuttivg-tuel deseribe
an are from said centers, or avound them; as an
axis. ) E

1t is also evident that, instead of the pinsp,
a shaft may be passed through the pin-holes,
‘or canter bearings may be made in the tem-
pless ab said points 4°, to receive centering-
points secared in the standards R. .

My improved abutments are cared out hol-
low, and are cast with the shafts in position.

By my improvements I am eusbled to con-
straet & blower entirely of metal as cheaply as
those having wood-covered abutments; and as
my improved blower will not be affected by dif-
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ferent conditions of atmosphere, ctdinary va- -

riations of temperature, dust, or other abrad-
ing substances that would injure wood-covered
abutments, less elearance is required between
the sarfaces of contact, and hénee a more ne-
curate fit may be made and maintained be-
tween the parts,and a more durable atd effect-
ive machine is produced. ) o

The method of finishing the pistons above
described, and illastrated in Figs. 6 ang 7, is
not claimed herein, as T iotend to mdke the
method of finishing the subject of a separate
application. e ,

! claim— i -
., 1. Abutments for rotary pressure - blowers,
constructed substantially as deseribed-—that
'is, having the convex arcs ‘of the pistons and
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the concave points of its recesses described

from @ point, as #*, within the piteh-circlebya-

radius extending from said point ¢ across the
central dividing-line x to a point, &, in the
piteh-cirele. T .

-9. Abutments for retary blowers having their
ecavex arcs and concave points of contact de-
scribed substantially as hereinbefore set forth,
and having the ends of the pistons upon cach
side of the central point, ¢, and their concave
surfaces between the concave points of contact
cut away, to lessen the friction, avoid concus-
gion, and reduce the surface of the abutments
necessary to be finished. i )

3. The abutments of. a rotary blower, such

as described, baving its ends cut away upon
‘each side of the central point, ¢, 1n combina-

tion with a packing - strip, ¢, secured to one

side of said central tip, ¢, to make an air-tight-

fit hetween the case and piston, substantially
as described. . _
4. In a rotary pressure-blower, the combina-
tion, substantially as specified, of the coacting
abutments and their shafts with jonrnal-boxes

G G’ and the two-part linings H H, the bear-

247,681

ings in the bo.ses and the interior and exterior
of the linings being concentric with the axes
of the shafts, so that in case of uneven wear
the said abutments may be in contact by turn-
ing said linings, and the linings removed and
replaced without disturbing the position of the
abutments.

5. The rotary pressure - blower baving co-
acting rotary abutments incased and operating
within the sbell A B,in combination with the
heoded port K and grating L, for the purpose
set forth.

6. In a housing for rotary blowers, the cogé
bination, substantially as specified, of th
flanged journal - box, the divided inner plate,
M, adapted to bereadily secured to or retnoved
from said flange G? independent of the gear-
wheels, and the shell N, secured to plate M,
for the purpose of protecting the gear-wheels
and readily removing them when desired.

FRANCIS M. ROOTS.

‘Witnesses.:
CEARLES M. COVERT,
Taomas M. LITTLE.
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