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UNITED STATES

PaTENT OFFICE.

AUGUSTE DESGOFFE, OF ODESSA, RUSSIA.

SPECIFICATION forming part of Letters Patent No. 551,858, dated December 24, 1895,

Apphcﬁtwn filed November 10,1891, Rerial No, 411,523, (Nomodel) Patented in Germany June 14, 1888, No, 43,452 in
Belgium January 8, 1890, No, 89,115 ; in France January 23, 1890, No. 203,322 in England April 16, 1890, No. 5,768,

and in Ttaly May 20, 1890, No. 87,538 / 81,

To all whom it may concern:

Be it known that I, AUGUSTE DESGOFFE,
a citizen of Ifrance, residing at Odessa, Ras-
sia, haveinvented certain new and useful Im-
pr ovements in Pumps, of which the following
is a specification, and for which Letters Pa,t-
ent have been granted in France, dated Jan-
uary 23, 1890, No. 203,322; in Belgium, dated
Janunary 8, 1890, No. 89,115; in Italy, dated
May 20, 1800 No. 27 538/81, in Germany,
dated June 1:L 1888, No. 43 ,452, and in Great
Britain, dated Apul 16, 1890, No. 5,768.

My present invention relates to pumps,

blowers, and the like; and it consists of cer-

tain novel parts and combmcmons of parts
pointed out in the claims concluding this
specification.

The following is a description of the pump
illustrated in the accompanying drawings;
but it will be understood that my invention
is not limited to the devices and combination
of devices here illustrated and described, as
various modifications thereof may be made
without departing from the spirit of my in-
vention and without exceeding the scope of
the claims concluding this spemﬁcatlon

In the accompanying drawings, Figures
1, 2, and 3 illustrate longitudinal sections
through different pumps. Figs. 4, 5, 6, 7, 8,
and 9 are diagrammatic viewsillustrating the
general principles on which my invention op-
erates

In each of the figures the pump sho\\ 'L COTL-
tains one ormore of the features of the inven-
tion covered by these Letters Patent.

For the purpose of instructing persons
skilled in the art to which my apphcamon ap-
pertains, or with which it is most nearly con-
nected, %o practice my invention in forms
which are now preferred and to understand
its nature, I will now proceed to describe the
structure illustrated in the accompanying
drawings, which show three of the many de-
viees in which my invention may be present.

Referring to Fig. 1,2 is a cylindrical case,
the interior surface of which is provided with
a plurahty of continuous threads or grooves
3 3. Attached to the lower end of sald cy-
lindrical case is a hood 4, into which the in-
let-duct 5 empties. Attaehed to the upper

flanged end of the eylinder 2 is a cover G, into
which the upper dome-shaped end of the case-
cylinder is formed. Said cover is provided
with the exit-passage 7, emptyingin the exit-
duct 8. 9 is a eylindrical piston made to set
within the case 2 and preferably made a trifle
smaller than the case, so as to be a loose fit.
The piston 9is journaled at the lower endin a
box 10, preferably made of antifriction metal,
and removable so as to be replaced when
worn out, which box is set in a projection on
the lower hood 4. At the upper end the pis-
ton is journaled in a perforation through the
upper part of the cover 6. 12is a qtufﬁnO-
box to prevent leakage at this point. 13 is
the piston-shaft extending outside of the
chamber containing the working parts, to
which power is applied in any suitable man-
ner to cause the piston 9 to revolve. This
piston 9 has engraved on its periphery a plu-
rality of continuous threads. The threads
engraved on the interior surface of the case
2 incline in the opposite direction to those en-
graved on the periphery of the piston 9—that
is to say, if the threads on the case are cut
from right to left, the threads on the piston
are cut from left to right, and if the threads
.on the case are cut from left to right, the
threads on the piston are cut from right to
left. © Hence the threads on the piston and on
the case, on opposing surfaces, are inclined
at an angle to each other.

In an application filed by me October 21,
1890, Serial No. 368,812, Ihave described what
I term the ‘‘ antispire system ” and its appli-
cation toseveralstructures. Ingeneral terms
it may be stated that the system is embodied
in a structure having a plurality of opposing
surfaces, each provided with continuous
threads, the threads on the opposing surfaces
being inclined so as to crosseach other. The
threads having a relative inclination with
reference to each other form, theoretically, a
series of triangles placed point to point, and
when these threads areapplied to cylindrical
surfaces the base of the triangle may be re-
garded as the circumference of the cylin-
der, the vertical side of the triangle the pitch
of the thread, and the hypotenuse the ineli-
nation of a thread through one revolution.
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It is obvious that a particle, either fluid or
solid, by the relative movement of such tri-
angles, if placed in a position tobeinfluenced
by both, will be advanced or raised. It is,
therefore, obvious that the revolution of the
piston 9 will cause any fluid contained within
the case to move therethrough and to be ex-
pelled from the exit-pipe with a given force
or velocity. The speed at which said fluid
will move is proportional to the veloeity of
the piston, other things being equal. The
general principles upon which these struct-
ures operate will be understood by reference
to Figs. 4, 5, and 6, in which the triangles A,
B, D, and E are shown. In each of these tri-
angles the base may be regarded as repre-
senting the circumfercnce of a cylinder in-
ternally or externally provided with a spiral

thread or groove, the vertical side as the piteh .

of said spiral thread or groove, and the hy-
potenuse as the inclination of said thread or
groove throughout one convolution.

stance acted upon by these threads. Assum-

ing that the triangles A and B are placed point
to point, as shown in Fig. 1, and that a parti-
cle of fluid rests between them at the point
If Dboth these triangles be now

of junction.
moved toward each other when they have

reached the relative position indieated in Fig. .
5 the particle C will have advanced to the.
When, continuing

position there indicated.
the same motion, these triangles have reached
the position indicated in Fig. 6, the particle C
will ‘have-advanced to the position there indi-

cated, where it rests between the approaching |

triangles D and E to operate in turn and in
the same way upon the particle untilit is dis-
charged with a given velocity or at a given
pressure. If thesetriangles representthe cir-
cumferences of two concentric cylinders and
the inclination or pitch of the screw-threads
engraved on their opposite surfaces in oppo-
site directions, it is obvious that, if both cyl-
inders move, when each has made one com-
plete revolution any particle contained De-
tween the threads will be moved a distance
equal to the common piteh of their threads,
assuming that the pitech of the threads on
both surfaces is the same. Itwill'also be ob-
vious that if one of said triangles remains
stationarywhile the other moves that the par-
ticle will be raised a distance equal to the
pitch; but it will take double the time to
move it-this distance than it would if the two
triangles were moved at the same time. This
general system of operation I term the ¢ anti-
spire system.” Iigs. 7,8 and 9 illustrate the
manner in which this antispire system may
be applied to-cylindrical parts. Tig. 7 shows
a-eylinder having the groove ¢ cut on its ex-
terior surface. ‘Fig. 8 shows a longitudinal
section through a hollow cylinder having the
groove ¢ cut on its interior surface. The

grooves or screw-threads on the interior eyl-
inder F (shown in Fig. 7) and on the exterior
cylinder G (shown in Fig. 8) incline in oppo-

Cillus-
trates a particle of fluid or any other sub-

site directions. In Fig. 9 the eylinder ¥ is
shown in place within the cylinder G.

', Fig. 9, indicates a partiele of fluid at
the intersections of the oppositely-inelined
threads, and from what has been said it will
be readily understood how the motion of one
or hoth eylinders will operate to impart mo-
tion to said particle.

The operation of the device shown in Tig.
1 may be thus described, assuming that the
structure be employed to pump water, for ex-
ample: The entrance-pipe 5 is attached to the
reservoir of water to be elevated. The exit-
pipe 8 leads to the reservoir into which the
water is to be delivered. Power is applied
by any suitable means to the shaft 13, caus-
ing the piston rapidly to revolve. Thewater
will then flow through the entrance-pipe and
will be expelled through the exit-pipe into the
Teservoir.

Referring to Tig. 2, 14 14 is a cylindrieal
case, the interior surface of which is provided
with serew-threads 15 15, inclined in one di-
rection. 16 is a movable piston arranged
within said case, provided on its exterior sur-
face with screw-threads 17 17,inclined in the
opposite direction. This piston isinthe form
of a hollow cylinder and on its interior sur-
face is provided with serew-threads 1818, in-
clined in the same direction as are the screw-
threads on its exterior surface. 19 is a cen-
tral eylindrical fixed abutment provided on
its exterior surface with screw-threads 20 20.
21 is a stationary axle seated at its lower end
in the bed-plate 22 of the pump. To this
axle the central eylindrical abutment 19 is
rigidly attached. The upper end of thisaxle
911is bored, forming a cavity 23. 241is a shaft
journaled in the cavity 23. 25 is an arm ex-
tending inward from the exterior fixed casc
and forming a journal-bearing for the shaft
24. 26 is a pulley keyed to the shaft 24, by
means of which power is applied to cause the
said shaft to revolve. 27 is a web keyed to
the shaft 24 and rigidly attached to the pis-
ton 16. 28 is a web on the lower .end of the
piston, journaled on thefixed axle 21. 2929
are inlet-passages and 30 is the outlet-pas-
sage.

The operation of the device shown in Fig.
2 may be thus described: Power is applied to
the pulley 26, causing the piston 16 to re-
volve. Water is admitted at the bascof the
device through the openings 29 29. This wa-
ter is admitted to hoth systems of antispire
on opposite sidesof the piston, passing simul-
taneously through both systems and is dis-
charged through the ouflet 30, according to
prineciples which have been before described.
One of the advantages of this form of struct-
ure is the fact that a larger quantity of water
can pass through the pumpin a given period
of time, and the device istherefore especially
advantageous in cases'where a large quantity
of fluid is to be elevated. Of course, the
same principle may be extended by placing
an indefinite number of eylinders one inside
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the other, in which case each alternate cylin-

der will be movable and the intermediate cyl-
inders fixed.

Referring to Fig. 3, 85 is a cylindrical case
and 36 is a cylindrical piston placed within
said case. The case 35 is placed horizontally
and is provided with extensions 37 37 form-
ing journal-bearings for the piston-shaft 39.
40 40 are stuffing-boxes to prevent leakage at
the points where the piston - shaft passes
through the case. 41 is an inlet-pipe and 42
42 outlet-passages leading to the outlet-pipe
43. 44 is aninlet-port extending around the
interior surface of the case 35. On one side
of this inlet-port the case is provided with
spiral threads inclined in one direction and
on the other side of said port the case is pro-
vided with spiral threads inclined in the op-
posite direction. The same is true of the
spiral threads on the piston on the two sides
of the inlet-port 44. In each system, how-
ever, the threads on the piston and those on
the case are inclined in opposite directions.

The operation of the device shown in Fig.
3 may be thus described: Water is admitted
by the inlet-pipe 41 to the port 44, whence it
divides, one half being propelled through the
antispire system on the right and the other
being propelled through the antispire system
on the left. The water passing through both
systems is delivered by means of the passages
42 42 to the common exit-pipe 43. The power
to operate the piston is applied to the pulley
45. Onme of the principal advantages of ar-
ranging the systems as shown is the fact that
the longitudinal thrust on the piston devel-
oped on one system is opposed to the longi-
tudinal thrust developed in the other system.
Thus they balance each other and friction is
reduced to the minimum. When the piston
issethorizontally,asshown,itis advantageous
tothese systemsalike,so thatthe same amount
of longitudinal thrust is developed in each.
If, however, the piston be set in a vertical po-
sition, it is obvious that the lower journal-
bearings would have to support the weight of
the piston and its attendant parts. In that
case it is advantageous to have the system
which develops the upward longitudinal
thrust do more work than that which develops
the downward longitudinal thrust, so that the
upward thrust will not only balance the down-
ward thrust, but will also counterbalance the
weight of the piston and its attendant parts.
Such excess of thrust may be obtained in any
suitable manner. This structure also has in
it two antispire systems and, other things be-
ing equal, has the capacity of passing in a
given period of time twice as much water as
if a single system were employed. In the
same way the water may be admitted to the
center of the structure shown in Fig. 2 by
suitable modifications of the operating parts,
inwhich case four independent antispire sys-
temswould be presentand thestructure would
have the capacity of passing four times as

" parts.

much water as a pump of the same size hav-
ing but a single antispire system, other things
being equal. These structures are capable
of pumping or forcing fluids of any density.
If they be designed to force air the threads
should be smaller than if designed to pump
water,and if designed to pumpa denser fluid—
such as tar, molasses, oil, and the like—the
capacity of the threads should be increased,
when their number will be correspondingly
diminished. Preferably, the entrance-pipe
below the pump is provided with any ordinary
form of check-valve, (notshown,) soastokeep
it full of water to avoid inconvenience and
delay in starting the flow. If preferred, the
system on the inside and outside of Fig. 2 may
work in opposite directions, so that the longi-
tudinal thrust developed in both will balance
each other, when the longitudinal thrust de-
veloped in the larger system will balance the
thrustin the smaller system and will also sus-
tain the weight of the piston and its attendant
Itmayalsoberemarked that the anti-
spire system, (shown in Fig. 1 placed verti-
cally,) by receiving water at its top and dis-
charging it at its bottom, may be constructed
so as to relieve the journals of weight, pro-
vided that the weight of the piston and its
attendant parts is equal, or approximately
equal, to the longitudinal thrust developed in
propelling the water.

‘Without further description it is obvious
to any one skilled in the art that the case
may be made the movable part and the cylin-
der the fixed part, or that both case and cyl-
inder may be made movable. The threads
are preferably of the same capacity and same
ineclination throughout their length, although
they may vary, if desired. I prefer to give
the threads on both the cylinder and the case
the same inclination, although this is not
necessary. The maximum useful effect, I be-
lieve, is produced when these threads are in-
clined at an angle of seventeen degrees forty
minutes. Instead of having the opposing
surfaces of the piston and case cylindrical or
tubular, they may be of any other suitable
form, as long as they have the threads cross-
ing at an angle on the opposing surfaces.

In the foregoing specification I have re-
ferred to a few of the modifications which may
be employed in practicing my invention; but
I have not endeavored to specify all the de-
vices and combinations of devices which may
be devised, the object of this specification
being to instruet persons skilled in the art to
practice my present invention and to under-
stand its nature, and I desire it to be dis-
tinctly understood that mention by me of a
few modifications is in no way intended to
exclude others not referred to, but which are
within the spirit and scope of my invention.

Many of the details illustrated and above
described are not essential to the several
features of my invention, broadly considered.
All this will be indicated in the concluding
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claims, as in a given claim the omission of an -

clement, or the omission of the particular
features of the elements contained therein, is
intended to be a formal declaration of the fact
that the omitted features or elements are not
essential to the operation of the invention
covered by the claims.

Idonotinthis application specifically elaim

the combination, in a pump, of a moving and .

stationary part having continuous threads in
their opposing surfaces, the threads on -each
surface being inelined so as to cross the

threads on the opposing surface at an angle, -

as such matter is covered in my pending ap-
plication, Serial No. 411,521, filed November
10, 1891.

Having thus described several pumps em-
bodying my present invention, what I claim,
and desire to secure by Letters Patent, is—

1. In a pump, the combination with an in-
closing case, a piston and means for applying
power to the piston, of water elevating means
applied thereto constituting two.separate sys-
tems, each system consisting of a plurality of
opposing surfaces, each provided with con-
tinuous threads, the threads on the opposing
surfaces being inclined so as to cross each

551,853

other, said systems being arranged within the
same case.

2. In a pump, the combination with an in-
closing case, a piston and means for applying
power to the piston, of waler elevating means
applied thereto constituting a plorality of
systems of opposing surfaces, each provided
with continuous threads, the threads on the
opposing surfaces of each system being in-
clined so as to cross each other and suitable
inlet and outlet passages.

30

35

3. In a pump, the combination with an in-

closing case, a piston and means for applying
power to the piston, of waterelevating means
applied thereto constituting a plurality of
systems of opposing surfaces, each provided
with continuous threads, the threads on the
opposing surfaces of each system being in-
clined so0 as to cross each.other, both systems
being rigidly connected together so that the
end-thrust developed in one is counterbal-
anced by the end-thrust developed in the

other. ‘
AUGUSTE DESGOFFEL.
Witnesses:
C. MEUERINE,
Eug. WAR.
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