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Lo all whom it maiy coneer:

Beit knownthat I, Epwarp C. Terry, aciti-
zen of the United EDLa,Les residing at Hm*th‘ml
in the county of Hartford and State of Con-
necticut, have invented certain new and use-
ful Improvementsin“team-Turbines, of which
the following is a specification.

My invention relates to improvements in
steam - turbines; and the objects of my 1m-
provement are sim pl'i(:,ity" and economy in con-
struction and ¢ {hcwn(;\* In use.

In the accompanying drawings, Figure 1 is
a Tront elevation of my turbine. Fie. 2 is a
longitudinal vertical section of the same on
the line o 2 of ] 1g. 3. g, 318 a transverse
vertical section on the line v » of Tig. 2.

Hig. 8% is a reduced vertical section of the
first Induction-casing on the line 2z of 1410 2.

Fig. 4 is an uﬂfuged sectional plan view of
the lower part of the case or frame with the
upper part removed. Xig. 5 is an enlarged
edge view of a portion of the wheel with two
of the buckets removed. Fig. 61sa broken-out
side elevation of a portion of the wheel, two
buckets being left out to show the cuwed
the bucket-

plates. Fig. 7 i1s a detached plan view of
one of the bucket-plates and integral curved

bucket, showing the inner face
bucket-plate. Fip. 8 is an edge

wall of the
of the said

view showing the inner edge of a group of

reversing - chambers and the two plates to
which they are attached. Iig. 9 is a central
transverse section of a portion of the wheel

and a few of the reversing-chambers.

1e class in which there 1s
a series of semicircular or U-shaped buckets
and a series of semicircular or WU-shaped re-
versing-chambers, the sald buckets and cham-
bers being arranged mouth to month, either
at the edge or side of the wheel, all substan-
tlally as shown and desceribed 1n my Patent
No. 741,385, dated October 13, 1903. While
::"ollwamg the general construction of the said
patent as to the wheel and reversing-cham-
bers, I have made some changes therein, as
will be hereinafter described. 1 have also

My turbine 18 of ¢

combined two or more wheels with two or
more Huid-tight chambers with jets and means
50 fore Lusmwtheﬂuld passing from each jettoact |

. hoxes 1

- more than once on the same set of buckets.

In the particular example shown I employ
three wheels and three fluid-tight chambers,
two of the said chambers l}.:wu‘lg therein an

induction-casing, while the induction-casing
| for the other chamber is on the outside.

lower part or half of the
casing or frame and B its cap or upper half.
At each end of the lower part of the frame
there is a suitable bracket or arm, upon which
the main bearings or boxes 10 for the wheel-
shaft 11 is mmu‘ltul the minor bearings or
2 being formed in the outer walls of
the parts A and B. The parts A and B are
divided into three fluid-tight chambers 13, 14,
and 15, the same being i{)tmed by the outer
walls of the said parts A and B and the two
diaphragms or partitions 16, partly on the
fower part A and partly on the cap B, as
best shown in Fig. 2. till other shaft-boxes,
packings, or closures 17 for the wlmb-ﬂsha'i"t
11 are provided at the junctions of the parii-
tions 16 in the parts A B. Mounted on the
wheel-shaft there is a wheel 18 within each
of the three chambers, and outside of the said
wheels, but within the said chambers, there
are groups of reversing-chambers 19. Out-
sicle of the maln casing or frame there 1s an
induction casing or chamber 20: but in order
toclearly distinguish from the wheel-chambers
the term " casing” instead of *‘chamber” will
“}e 11{Jreim,i"tm uwﬂ tcr ("Imiﬂ nate tl' "% msing 20

A designates the

within Lhe. wlme.i (_,I}.:.Ln.lln,t..,. ,I..hm md uutmn-—
asing 20 1s divided into four compartments,
the first compartiment 21 being provided with
the steam or fluid inlet pipe 29, that receives
the steam for all of the wheels. This com-
partment 1s arranged ﬁmlu.,ntri{;,alhr with t';le
other three compartments 23, 24, and 24 of the
induction-casing 20, and 1t 1s in pemmnent
communication HHULIU]} the outlet 25 with the
middle one 23 of these three com partmentsand
may be also in communication with both of the
compartments 24 wnen desired through the
openings 26, Fig. 3%, and valves 27. Two

¢ 2
jet-pipes 28 with pr Upu'ly-dil'eﬂted jets 29 ex-
tend from the middle compartment 23 to the
under side of the wheel 18 in the first cham-
ber 13, and like pipes 30 and jets 29 extend in
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like manner from the compartments 24. An
induction-casing 31 is placed inside of the sec-
ond chamber 14, where 10 1S hehl in place by
the bolts 60 gmd set-screws 32, the outer end
of which abuts against a lug 33, so that turn-
ing the screw outwardly forces the opposite
side of the casing 31 against the opposite wall
of the said chamber 14 (or against suitable
hosses on the said wall) and securely fastens
the said induction-casing in place. The said
casing 31 is divided into four compartments,
the two lower and middle ones being desig-
nated 34, Fio. 3, and the other two 35, Figs.
3 and 4. Asshown, these two compartments
34 are intended to be supplied with live steam
when in use, and hence the partition 1s not
essential.  If, however, it should be desired
to let steam pass throufa-h only one ot them,
then the partition between the said two com-
nartments 34 would become useful. The com-
p‘ntments 34 are In permanent communica-
tion with the preceding chamber 16 through
the connections 36. The other compartments
35 may be placed in communication with the
preceding chamber 16 when desired by means
of the valves 87. The compartments 5o are
extended from their upper ends upwardly and

downwardly to the side passages 38, in which

the valves 37 are located, and which passages
are wide enough to bring the said valves op-
posite the said first chamber 16, as shown 1n
Fig. 4. This induction-casing is also pro-
vided with jet-pipes 28 and 30, havi ng jets 29,
the same as hefore described for the first in-
duction-casing. The third chamber 15 hasan
induction-casing 39 and pipes with jets 29, as
hereinbefore descr ibed, only itextends farther
around in the chamber, so as to deliver to a
oreater portion of the periphery of the wheel
or wholly around t
sired. It i1s supported in place and connected
with the preceding chamber in the same man-
ner as described for the induction-casing 31.
The first chamber 13 is provided with an ex-
haust-outlet 40, while the third chamber 15
has an exhaust-outlet 41, either of which may
be used when desired: but an illustration and
description of means for closing the unused
exhaust is thought to be unnecessary. The
several valves 97 and 37 on each side may
all operated simultaneously by means of bev-
cled gears 42 and operating-shafts 43.

As in my aforesaid patent, the wheel 18
comprises two disks 44 with U-shaped or semi-
circular buckets confined between the said
two disks. In the present construction 1
form the said disks with curved grooves 45,
extending inwardly from the circamference
at an acute angle to receive the two opposite
edges of the bucket-plates 46, which are
formed with a curve in edge view correspond-
ingly to the curve of the said grooves. A
small portion of these grooves near the pe-
riphery is cut entirely through the disks to

form the notches or recesses 47 to receive the -

| Tugs 48, that project

he wheel, as may be de- |

be

bevond the side edges of
the main portion of the buclket-plates 46.
In Fige. 6 the lower part shows the outer face
of one (;1 the disks 44, while the 1nner face
of the other disk 1s shown at the upper part
except when it is hidden from view by the
buckets. Tywo buckets are omitted 1n order
to show the orooves and slots 45 and 47. In
my former patent the curved edge or wall of
cach buclket was formed separately from the
hucket-plate, but as herein shown the said
walls 49 are formed integral with the plates
46, and 1n order to enable them to be so
formed by drop-forging I have beveled the
said wall on the outer side, as shown, leaving
the said wall on the inner side at substantially
a right angle to the surface of the bucket-
plate. It will also be noticed that in the 1n-
teoral structure a portion of the edge wall at
the mouth of the buckets extends beyond the
corresponding edge of the bucket-plate on
which the said wall is built, and this project-
ing portion is left substantially straight to fit
up against the side of the disks 44, as shown
in Fig. 5. These combined bucket-walls and
plates are placed between the two disks 44,
with the edee of the narrower portion of the
plates within the curved grooves, while the
wicler 1}01131011 has 1ts IUOS‘ 48 Wlthm the re-
cesses 47, When so placed the edge of the
curved wall on each bucket-plate rests against
and is fitted to the hroad side of the adjacent
bucket-plate, thereby inclosing both broad
sides of each bucket. They are secured 1n
nlace by pins 50, inserted in drilled holes, so
that the said pins are partly in the lugs and
partly in the disks to form a lock-Joint of an
ordinary construction in other devices to
hold the said plates against moving 1n an
cdgewise direction. After fastening the buck-
ets in place the edge of the wheel is turned
off and the buclmts finished as may be de-
sired. It is, however, preferred to bring the
edoe of each bucket-plate at the mouth to
substantially a sharp edge and to do so by
beveling the inlet half of each plate, (the
right-hand side, as shown in FKig. 5, by re-
moving the metal from the outer face and the
discharge side by removing the metal hum
the inner face .) whereby thereis a slight off-
set ab the middle portion of the edge of each
bucket-plate when seen in the edge view.
The reversing-chambers 19 are or may be
constructed substantially as in my aforesaid
patent and secured between two annular plates
orsegments of annular plates 53 by letting the
eduns into grooves in the said plates. AS in
Lhe said patent, 1t 1s proposed to arrange the
reversing-chambers in groups of four cham-
bers for one jet: butintheconstruction herein
shown one or more reversing-chambers are
omitted between each group and the succeed-
ing jet and group. In Fig. 9 the jet-pipe is
indicated in broken circles and 1its jJet 1s ar-
ranged to discharge into the following revers-
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img-chamber, as in the aforesaid patent. The
first reversing-chamber in each group is made
of substantially the same thickness or dimen-
sions Trom plate to plate as are the buckets of
the whee!l at the periphery, while the other
chambers are of greater dimensions from plate
to plate by a distance about equal to the dimen-
sions of one and a half buckets. It is pre-
ferred to make the terminal edge of the plate of
the reversing-chambers slanting, with the ex-
ception of the last plate in each group, and to

have the edge of thislast plate extend squarely

across, or nearly so, from side to side. Inas-

much as the first reversing-chamber in each

eroup 18 not backed by another chamber, it has
two plates, while all the others are formed ot
only one plate and the curved wall, so that
there arefive plates in a group of four revers-
In Ig. 8 the left-hand one of
the plates (marked 19) shows the square across

- terminal edge. of the last plate in a group of

25
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65 fluid passing from each jet acts more than

four reversing-chambers.

The four slanting
lines and succeeding square across line in-
cluded within the bracket 51 represents the
terminal edges of the live plates of the four
reversing-chambers of one group, while the
plate 19, with slanting edge at the right in
sald Fig. 8, is the first plate in the succeeding
group of four reversing-chambers. Instead
of making the slanting edges all on the same
angle or slant the plate or plates of the first
reversing-chamber has the mostslant, and then
the succeeding plates slant gradually less un-
til the edge of the last plate stands square
across, as before described. The last three
of the reversing-chambers in each group have
the central discharge-orilice 52, asin the afore-
sald patent. Making the dimensions of the
reversing-chambers greater than the dimen-
stons of the bucket-spaces measured at the pe-
riphery of the wheel has somewhat the effect
of making the terminal edge slant, whereby
when a bucket and reversing-chamber regis-
ter with each other on the side where the
steain passes from the reversing-chamber to
the bucket the side where the steam returns
from the wheel-bucket to the reversing-cham-
ber will not register. 1t is not essential in
making these chambersof greater dimensions
than the buckets that the terminal edge of the
plates in the reversing-chambers should slant
nor 1t slanted that the angle should gradually
change.

It steam is let into the induction-casing 20
when the valves 27 and 37 are closed and the
exhaust 40 also closed, it will pass through
to the compartment 23, then through the pipes
28 and jets 29 to the reversing-chambers 19
and wheel 18 in the lower part of the fHuid-
tight chamber 13 for driving the said wheel.
The motive fluid discharged from each jet
passes 1into the buckets of the wheel and then
out mnto a reversing-chamber, which again re-
turns the said fiuid to the wheel, whereby the

expansion which is desired to utilize.

4

onceonthe samesetof buckets. By ‘“thesame
set of buckets” 1s meant one cirele of buckets
around the wheel, which set is always present-
ed to the same jet and its group of reversinge-
chambers which cause that jet to act more
than once on that same set of buckets. With

- a.group of four reversing-chambers, as shown

in Migs. 8 and 9, each jet acts four times on
the set of buckets that lies opposite the said
chambers. The steam discharges from the
first wheel into the said first chamber 13. from
whence it flows through the lower part of the
said chamber into the lower compartments 84
of the second induction-casing within the sec-
ond fluid-tight chamber and in like manner
through the pipes 28 and jets 29 to- the re-
versing-chambers and wheel at the lower part
of this second fluid-tight chamber. 1In like
manner 1t passes into and through the third
wheel and chamber and out at the f{inal ex-
haust41. If the valves 27 and 87 are open, the
steam passes through in the manner before de-
seribed, and in addition thereto it passes from
the compartment 21 through the valve-orilice
26 1n the first induction-casing into the com-
partments 24, then through the pipes 30 to
the wheel in chamber 13, then through valve
37 to the side passage 38 into the compart-
ments 35 of the induction-casing 31 to the sec-
ond wheel and chamber, then in like manner
to the third wheel and chamber and out at the
exhaust 41. The exhaust 40 mayv be located
in any chamber before that containing the
final exhaust 41, according to the degree of
When
the exhaust 40 is used, the steam does not act
on the succeeding wheels.

While some portion of the detachable in-
duection-casing projects upwardly above the
dividing-seam between the parts A B, the part
B may be removed without disturbing the in-
duetion-casing. |

I elaim as my invention—

{. The combination of two or more fluid-
tight chambers with a wheel in each chamber,
one or more Jet-nozzles for each wheel, means
for causing the fluid-jet after fivst leaving the
wheel to return and act more than once on the
same set of buckets and means for connecting
each chamber with the succeeding chamber.

2. The combination of two or more fluid-
tight chambers with a wheel and reversinge-

| chambers in each of the said fluid-tight cham-

bers, the buckets of the said wheel and the said
reversing-chambers being of substantially a
semicircular form, facing each other mouth to
moubh and discharging one into the other and
means for connecting each chamber with the
succeeding chamber. S

3. The combination of two or more fluid-
tight wheel-chambers divided into separable
upper and lower parts, and a detachable induc-
tion-casing attached to the lower part within

~one or more of the said chambers.

4. T'he combination of two or more com-
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municating fluid-tight chambers with a wheel
and detachable induction-casing for each of the
said chambers, the said induction-casing hav-
ing separate compartments, and means for
openine and closing the said compartments

for the passage of the Huid through a part |

only or all of the said compartments, as may
be desired.

5. The combination of the two-part case
or frame A, B, having diaphragms dividing
the same into separate wheel-chambers, with
an induction-casing located within partof the
said chambers and secured to the lower part
of the said frame, and passages leading from
the preceding chamber into the said induction-
casing in the succeeding chamber.

6. A wheel consisting of two disks having
notches in their edees and grooves extending
inwardly from the said notches on the con-
fronting sides of the said disks, and bucket-
wallsand bucket-plates, the said bucket-plates
having their edges received in the said notches
and orooves, and the bucket-walls being be-
tween the said plates. |

7. A wheel consisting of two disks having
notches extending inwardly from their edges
and orooves extending inwardly from the said
notches, bucket-walls and.bucket-plates with

the edoes of the said plates in the said notches

and orooves, and a pin partly in the said disks
and partly in the said plates for holding the
said plates within the said grooves.

3. A wheel having a series of hollow buck-
ots with open and unobstructed semicylin-

793,857

drical spaces within the said buckets, and con-
fronting series of hollow reversing-chambers
with open and unobstructed semicylindrical
spaces therein, the spaces within the said re-
versing-chambers measured at the periphery
of the wheel being in excess of the spaces
within the buckets by a fraction of a bucket-
space.

9. A wheel having a series of buckets and
confronting reversing - chambers the spaces
within the said reversing-chambers measured
at the periphery of the wheel being 1n excess
of the spaces within the buckets and the edge
of the reversing-chambers at the discharging
side beine in advance of the edge at the re-
ceiving side by the fraction of a bucket-space
measured at the periphery.

10. A wheel having a series of buckets and
confronting series of reversing-chambers ar-
ranged in a group or groups, and a jet leading

intothe first reversing-chamber in each group,

the said reversing - chambers consisting of
curved walls and plates with the terminal
edoes of the successive plates arranged at dif-
ferent angles to the axis.of the wheel.

11. A wheel consisting of two disks with
huckets between, each bucket consisting of a
curved wall and integral plate the said buck-
ots Deine held between the said disks by means

of the said plates. |
EDWARD C. TERRY.

Witnesses:
LawreNce D. Bigerow,
JAMES SHEPARD.
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