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1

This invention relates to reciprocating pumps,
and particularly to double-action duplex pumps
having two ecylinders which are each connected
with end chambers and intermediate intake and
discharge chambers connecting with the latter
through groups of valves.

The main object of my invention is to provide
a double-action duplex pump which is smooth
running and highly efficient in operation by vir-~
tue of the balanced and compact arrangement
of the parts of the apparatus.

Another object is to provide pump apparatus
with. a pair of cylinder chambkers mounted upon
a2 common supporting frame with each cylinder
chamber communicating at the ends thereof with
separate end chambers alternately forming guxil-
iary intake and discharge chambers, while
duplex operating mechanism serves to reciprocate
the pistons in the cylinder chambers and sur-
mounts the supporting frame.

Another object is to mount a main intake
chamber and a main discharge chamber as an
intermediate unit between the end chambers as-
sociated with each cylinder chamber and to pro-
vide one of the two main chambers with an in-
take pipe and with intake valves communicating
with both end chambers and the other main
chamber with a discharge pipe and with cutlet
valves communicating with both of the same
end chambers.

- It.is a further cbject to provide such a double~
action duplex pump in particularly compact form
by disposing the operating parts-in a vertical
arrangement and thereby saving floor space and
avoiding wear and tear on any side portions due
to the effect of the force of gravity which would
be the case if the parts operated in horizontal
direction.

Other objects and advantages of my invention
will appear in further detail as the specification
proceeds.

In order to facilitate ready comprehension of
this invention for a proper appreciation of the
salient features thereof, the invention is illus-
trated on the accompanying drawings forming
part hereof, and in which:

Figure 1 is a front elevation of a double-action
duplex pump made according to the invention
and embodying the same in a practical form;

Figure 2 is a section taken on line 2—2 in Fig-
ure 1, showing the main portions of an elon-
gated rack-and-guide frame with a pinion en-
gaging with the rack;

.Figure 3 is a vertical central section of the ob-
long rack-and-guide frame of Figure 2;
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Figure 4 is a side elevation of one of the ver-
tically-slidable crossheads surmounting the pis-
ton rods of the apparatus;

Figure 5 is another elevation of the same cross-
head as seen from the right in Figure 4;

Figure 6 is a. fragmentary elevation as seen
from the left in Figure 1, with the upper. left
crosshead and the oblong rack-and-guide frame
removed to illustrate the mounting of two of the
operating shafts and their gearing;

Figure 7 is a transverse section on an enlarged
scale of one of the cylinder assemblies of Fig-
ure 1, but as particularly indicated on line T—7
in Pigure 8;

Figure 8 is an enlarged vertical section of the
same cylinder assembly taken on linhe 8—8 in
Figure 7;

Figure 9 is an enlarged elevation of one of the
intake or discharge valves shown in plan view
in Figure 7 and on a reduced scale in Figure 8
in front elevation;

Figure 10 is a bottom plan view of the valve
of Figure 9.

Throughout the views, the same reference nu-
merals indicate the same or like parts.

Ordinary reciprocating pumps are, of course,
well known with their drawbacks of more or less
fitful delivery of the fluid pumped due to the use
of but one cylinder in many cases, and also their
ungainly structure with long operating parts
which waste space and power. Upon consider-
ing this situation, and particularly the desir-
ability of having an efficient pump which is
reasonably compact in structure and which also
has a smooth, efficient delivery of fluid, it has
occurred to me that primarily each cylinder
should be connected to end chambers which in
turn are connected to intake and discharge cham-
bers located intermediate said end chambers, all
these chambers, together with the cylinders,
forming a cylinder assembly, and then using two
such cylinder assemblies operating alternatively
and provided with appropriate operating means
5o that a new high in efficiency in pumps would
be attained.

As a result, I have succeeded in evolving a
vertically-arranged, double-action duplex pump
which generally avoids the drawbacks of con-
ventional pumps and fulfills the foregoing ob-
jects in a satisfactory manner, as will now be
particularly explained in the following:

Hence, in the practice of my invention, and
referring again to the drawings, the supporting
frame, generally indicated at (i, primarily in-
cludes a horizontal supporting plate {2, upright




2,662,703

3
pedestal supports (3, {4 having the stabilizing
feet i, 16 which may be secured to the floor or
foundation {7 by means of screws or bolts, if
desired, while on ‘the other hand, the support-
ing plate 12 may be secured in place upon the
pedestal supports {3 and 14 by means of screws
or bolts {8, 18, for example, while horizontal
frame portions 19 beneath plate i2 serve to re-~
inforce the latier. Upon the intermediate por-
tion of support plate 1§ of frame ! are secured
o pair of oppositely-directed angle members 28,
21 by means of bolts or screws 22, 22 with the
upright portions 23, 24 secured to and support-
ing a pair of corresponding upright iframes 23,
26 by means of screws or bolts 27, 27, the upper
ends of these frames 25 and 2§ being bridged and
secured together by means of a cross-member
28 which may well be a tie rod if so desired, and
serving to space the frame members £5 and 28

accurately apart and thereby also causing cne @

frame member to reinforce the other. From the
near edges of the frame members 25 and 28, as
seen in Figure 1, rigidly extend a pair of bear-
ings supports 29, 38 for bearings 21, 32 rotatably
supporting a shaft 33 upon which is mounted a
driven gear 34 and a pinion 35. The gear 34 may
be meshed with a driving gear or pinion of a
motor shaft or other prime mover, or may be
substituted by a pulley and driven by a belt from

a power shaft or a puiley on.a motor or other 3

prime mover, but in any event, shaft 33 is driven
from an outside source of power.  Pinion 35
meshes with a gear 88 fixed on a driven shaft 37
rotatably mounted in bearings 38 and 38 secured
to frame members 2% and. 2§ by means of SCrews
or bolts 48, 48, etc., the shaft 37 projecting out
through both frame members and being provided
upon the ends. thereof with a pair of equal pin-
jons 4§, 42, and beyond each pinion with a guide
roller 43 in each case, as best seen in Figures 2
and 3. The shaft 37 may have the roller 43
mounted directly thereon for rotation, but pref-
erably a ball race 44 is fixed thereon for a seriés
of ball bearings 45, while the roller itself forms

the outer ball race riding on said ball bearings.

Upon the end of the shaft 37 is a stop 46 at each
end serving to retain the inner ball race 44 in
position to prevent accidental displacement
thereof, both the ball race and pinion &{ or 42,

as the case may be, being held fast on the shaft

to rotate positively therewith,

Each of the pinicns &4 and 42 meshes with the
‘oblong racks &1 or 48, while the outer race or
rolier 43 rolls against the correspondingly-oblong
guide wall 48 or 58 of the two pendent rack guide
members or frames 51, 52 having the outside
plates 58, 54 secured thereto by means of screws
55, 55, etc., in order to support the racks 47 and
48 and connect them rigidly with the frame por-
tions 48 and 80, each rack being undercut, as in~
dicated at §5 in Figure 3, to provide the groove
57 between the lower undercut portion of the rack
and the guide wall £9 or 58, as the case may be.
Upon the upper ends of rack guide frames ¢ and
52 are inwardly-directed, integral hubs 58, 59 piv-
otally mounted by means of pivot bolts 68, 68 to
the upper ends. 66, 62 of a pair of vertieally-slid-
able piston crossheads 63, 84 rigidly connected at
their lower ends with piston rods 65, 68. The
upper and lower ends of the slidable crossheads
84 at the sides thereof are provided with verti-
cally-slotted guides 87, 67, 68, 63 provided with
the outwardly-open grooves or slots 68, 69, 79,
10 adapted to engage slidably with the inner op-
posite edges of guide plates T{, 12 screwed or
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bolted or otherwise secured to the upright frame
members 25, 26. Obviously, the crosshead 63 is
similarly constructed as just described in connec-
tion with crosshead 64, and the vertical move-
ment of the crossheads corresponding exactly
with the vertical sliding movement of the piston
rods 65 and 66.

The structure thus far described, except for the
piston rods, is wholly mounted above the frame
it on supporting plate {Z, while the piston rods
extend through this plate down into cylinders
which are now about to be described.. Upon the
under side of plate 12 are fixed a pair of cylin-
der assemblies, generally indicated at 73, 74, each

‘of which is provided with a flange 75 at the upper

end thereof with apertures 78, 76 through which
bolts or screws 11, 17 extend into plate {2, there-
by suspending the cylinder assemblies 78 and 14
rigidly to said plate. If we now turn our atten-
tion specifically to the cylinder assembly 73
shown in enlarged form in Figures 7 and 8, it
must be understood heforehand that the cylin-
der assembly 74 is identical in all respects with
the same, so that description of one will also de-
scribe the other. The cylinder assembly primary
includes the internal cylinder 18 in which a pis-
ton 79 secured upon the lower end of piston rod
65 is reciprocable, the lower end 88 of the piston
rod being reduced and provided with a nut 8i
screwed upon the threaded portion of the lower
end 8§38 of said rod, this feature of construction
being rather conventional and therefore need not
be dwelt upon in further detail. Upon the cylin-
der 78 are spaced-apart a pair of integral flanges
82, 83 forming partitions defining chambers, as
will now appear. Over the upper end of the cyl-
inder 78 is mounted a downwardly-open end
chamber container 84 with the upper end thereof
provided with g gland, generally indicated at §5
and containing a packing 86 for piston rod 85
which passes slidably through the gland and the
packing into the upper resulting end chamber 87.
The upper flange 75 by which the unit as a whole
to secure it to the supporting plate {2 of frame
ti. At the lower end of container 84 is an inte-
gral flange 88 resting directly upon the partition
flange 82-of the cylinder and being bolted thereto
by means of bolts 8%, 89-which incidentally serve
a further purpose. Intermediate the two parti-
tion flanges 8¢ and 83 are located a pair of ver-
tical opposite flanges or partitions 80, 81 also
integral with the cylinder 78 and at their upper
and lower end with the flanges 82 and 83. Fur-
thermore, a pair of semi-circular shells 8¢, $3 pro-
vided along their vertical edges with outwardly-
extending flanges 94, 94, 95, 85 are disposed be-
tween the upper and lower flanges 82 and 83 of
the cylinder 78 in such position as to locate the
mentioned flanges 94, 9% on the opposite sides
of the ends of partition walls 8!, &{ to which they
are bolted by means of bolts 98, 96. In addi-
tion, the mentioned shells 82 and 98 are pro-
vided on their upper and lower edges with flanges
97, 98, 99 and 180, the upper flanges 87 and 98
being secured to the upper horizontal flange §2
of cylinder 78 by means of the previously-men-
tioned bolts 89, 85 which also secure the upper
end chamber or container 84 to this flange 82.
The lower flanges 89 and 108 engage against the
upper surfaces of the lower flange or partitien
83 integral with cylinder 78, while below the same
flange is fixed the flange 181 of a lower end con-
tainer 102 swrrounding the lower end {63 of the
cylinder and providing the end chamber {04
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about the same. The mentioned flanges 99 and
00 and flange 10! are secured to .the integral
flange or.partition 83 of the cylinder by means
of bolts 185, 185 similar to bolts 89 already men-
tioned. In addition to the foregoing features of
the intermediate unit formed by the shells 82
and 93,.it should ke pointed out that the shell
92 is provided with an inlet pipe (88 terminat-
ing externally in & flange (087 by which it may
be bolted to a longer pipe or some other source
of fluid to be pumpsd, while the other shell 83
is similarly provided with an outlet or delivery
pipe 188 also provided with a flange 108 similar
to flange 107 by which to bolt it or connect it
to further piping or a system to be supplied with
fluid pumped by the apparatus. Due to the
presence of the vertical partition walls 90, 91,
the space about cylinder 78 within shells 92 and
938 is subdivided into an intake chamber (10 gnd
a delivery or discharge chamber i{!, periodically
communicating with the end chambers 87 and
104 by means of a group of valves in partitions
83 and 82.

The mentioned valves are pressure-responsive
valves generally indicated at 112, 112, extending
into the end chambers 87 and i84 forming intake
valves, while exactly similar outlet or discharge
valves, generally indicated at §13, 113, also dis-
posed in the same partitions 82 and 83, are so
located as to project into the discharge or de-
livery chamber 111, all the valves being identical
in construction, as now to be noted. Primarily,
each valve inciudes a ring 114 having a threaded
reduced portion {15 adapted to be screwed into
the partitions 82 and 83 which have appro-
priately-tapped apertures therefor, the threaded
portion {i{§ being hollow and having the end
116 thereof provided with a plurality of slots 117,
{41 providing free passage for fluid through
threaded portion 145 and ring {14, Surmount-
ing the ring t{4 is a disc 118 through which the
shank {19 of a screw 128 extends slidably, the
serew being screwed down into the central por-
tion or body 21, The upper end of the screw is
provided with a head 122 serving to retain a
conical spring {23 in position between said head
and disc t{8 in order to bias the latter down-
wardly upen ring {44 so that the disc 1{8 will
form a closure for the latter ring. It is evident
that if fluid under pressure should enter the
passages {17 and exert pressure against the
under side of disc 118 against the bias of spring
123, the fluid would cause disc I8 to rise and
pass fluid between said disc and ring 1i8 pro-
vided the pressure is sufficient to overcome the
pressure of spring 123.

Returning now to the cylinder assembly 13 of
Figure 8, it may be noted that the valves 112 ex-
tending into the end chambers 871 and (84 are
all located at one side of the partition walls 99,
9i in the intermediate intake chamber 119 in

such position that when fluid under pressure en-.

ters intake pive i8%, or rather when the pres-
sure is removed from end chamber- (84, for ex-
ample, by the piston 79 reciprocating upwardly
through cylinder 18, suction is produced within
the mentioned chamber (04 causing the fluid
entering through intake pipe 106 and intake
chamber {18 to open the dises 18 of valves (12
and cause fluld to enter said end chamber 104
as long as the piston rises through cylinder 104.
Simultaneously the piston will exert pressure
upon the fluid in the cylinder above the piston,
forcing said fluid into the upper end chamber 817,
and thereby opening the discs {18 in valves {3
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6
located in the upper partition or flange 82 and.
opening into delivery or discharge chamber {11
within shell 93, delivering the fluid into said
chamber {1 and out through delivery pipe 108.
When the piston 78 begins to descend through
the cylinder, the previously-mentioned valves
{12 in the lower partition 83 communicating
with the intake chamber {10 will immediately:
be closed by the pressure of the fluid in the cylin~
der and lower end chamber (84, while the lower .
valves {13 will be opened by the fluid raising.
the dises {18 in those valves disposed within the
delivery chamber 1{{ in lower flange 83, thus
forcing fluid into the delivery chamber 111 and
out through the delivery pipe 108. )

Simultaneously suction will be produced in the
upper end chamber 87 by the descent of piston
19, thereby. allowing the fluid entering into pipe
143 and intake chamber {{8 to raise the disc
{18 of valves 112 in upper flange 82 communi-
cating with said intake chamber so as to draw
fluid into the end chamber 87 above said flange
22, while the suction simultaneously closes the
cther valves 143 in said flange or partition, these
valves being also closed by the pressure exerted
in delivery chamber 11} by the fiuid entering’
from the lower end chamber 194. Tt is thus seen
that two sets of valves are in operation at each
stroke of the piston and for each stroke fluid is
drawn into the intake pipe { {6 and intake cham-
ber ({8 and propelled through one of the end
chambers 87 or {24 o the delivery chamber {11
and out through-delivery or discharge pipe 108,
and as two cylinder assemblies 13 and 14 are
used, the flow of flidd from the delivery pipes
188 and the corresponding pipe of the other as-
sembly 74 is substantially constant during opera-
tion of the apparatus.

With regard to the upper operating mech-
anism, it might be well at this juneture to note
the operation which provides vertical recipro-
cation of the pistons by means of the piston reds
68 and 86 in alternation. The arrangement is
such that when the first gear 26 is rotated, as
already outlined, from a motor or othéer prime
mover, the pinion 85 will drive gear 38, rotating
shaft 87 and pinions 41 and 42. These pinions
are maintained in mesh with the oblong racks
41 and 48 by virtue of the rollers £3 rolling
against the guide walls 43 and 58 with the result
that when pinions 4{ and 42 are continuously
rotated, the pinions will first travel dewn along
one side of the cblong racks 47 and 48 around
the lower end thereof, and then up on the other
side of the rack, then over across the top and
down on the first side again, and this movement
will be constantly repeated so long as the pinions
rotate. It is. obvious that when the pinicn ro-
tates alongside one row of teeth on the oblong
racks, the pinion remains in the same axial PO~
sition throughout, while the rack is thus forced
to travel first upwardly and then downwardly,

which naturally first lifts each of the frame

members 51 and 52 and then draws them down
again, and as these guide frame members 51
and &2 are pivotally connected by pivot bolts 59
to the upper ends §¢ and §2 of piston rod Cross- -
heads €3 and 64, the latter crossheads will he
first raised and then lowered, which will obvi-
ously raise and lower piston rods §5 and §8 and
the piston 78 at the lower end of each cyiinder
within each cylinder assembly 73 or 74. The two
guide rack frame members 5{ and 52 are so rela-
tively arranged with respect to each other that”
one .is ascending while the other is descending, so
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that one pistori will be rising while the. other
falls, and vice versa, which provides a balanced
movement of the parts which contributes to the
smoothness of the delivery eof fluid from the
pump apparatus as a whole,

As may be seen in Figure 1, the two outlet pipes
168, 108 of beth cylinder assemblies 73 and 74
are located upon the same side of the apparatus
to facilitate connection to the same delivery
pipe or system from the delivery chambers in
both ecylinder assemblies. While the semi-
circular shells 83 and 82 have been shown
clamped to vertical partitions 89 and 91 for con-
venience in assembling, it is manifest that other
arrangements may ke resorted to for assembling
the intermediate unit.

Manifestly, other variations may be resorted
to and parts and features may be modified or
used without others within the scope of the
appended claims.

Having now fully described my invention, I
claim: '

1. A double-action duplex pump inciuding a
supporfing ' frame having a supporting plate
thereon, two upright cylinder assemblages spaced
apart beneath the supporting plate, a pair of
pistons having piston rods extending vertically
therefrom through said supporting plate, and
driven means for reciprocating the piston rods
and their pistons in alternation, said driven
means comprising a pair of upright frame mem-
bers fixed upon the supporting plaie and spaced
apart, a cross-bar securing the upper ends of
the.frame members together, a pair of vertical
guide strips or plates spaced apart upon each
upright Iframe member, a piston rod crosshead
slidably mounted between each pair of vertical
guide piates and rigidly secured to the upper end
of one of the piston rods, a pair of bearings
mounted on said upright frame members, s
horizontal shaft rotatably mounted

carings and extending through the latter frame
members, a pinion fixed upon each end of the
shaft, a round guide member mounted on each
end of said shaft exteriorly of the pinion there-
on, an oblong rack having rack testh on both
sides and ends thereof meshing with each pinion,
a. correspondingly oblong guide frame surround-
ing each rack and engaged by the round guide
member associated with a pinion. respectively
meshing with the rack involved, a plate sscur-
ing each rack in position in its associated ob-~
long guide frame, a hub extending rigidly from
the upper portion of each oblong guide frame,
and a pivot member pivotally connecting the
upper end of each of the latter with the upper
end of 'one of the piston rod crossheads to move
the latter crossheads and piston rods with ths
guide frames when the latter are raised and
lowered by rotation of said pinions, and said
cylinder assemblages each including a vertical
¢ylinder disposed beneath one of said upright
fixed frame members and in which the piston
associated with one of the piston rods and cross-
heads is reciprocable, the upper and lowsr ends
of the cylinder being open, a pair of fanges or
partitions fixed upon the cylinder in vertically
spaced-apart relation, an end chambpser envelop-
ing the upper open end of the cylinder cut of
contact therewith, a periphersl flange upon the
upper end of the end chamber secured to said
supporting plate by which to suspend the entire
cylinder assemblage therefrom, a second periph-
era! flange upon the lower end of said end eham-

in said -
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Ber secured upon the upper flange or partition
of the cylinder, a second end chamber envelop-
ing the lower open end of the cylinder out of
contact therewith and having a peripheral flange
upon the upper end theresof secured to the lower
flange or portion of said cylinder, an intermedi-
ate chamber unit disposed hetween the upper
and lower flanges or partitions, a pair of up-
right partitions extending from one flange or
partition to the other and dividing the interior
of the intermediate chamber unit into an intake
chamber and & delivery or discharge chamber, the
intake chamber having an intake pipe connected
thereto and the delivery chamber having a dis~

. ¢charge pipe connected thereto, a plurality of

spring-~biased and pressure-responsive intake
valves in each of the upper and lower flange
or partitions upon the cylinder providing com-
munication with the intake chamber and both
end chambers and projecting and opening into
the latier, and a plurality of similar spring-
kiased and pressure-respcnsive outlet or dis-
charge valves in both fianges or partitions of said
cylinder providing communication between the
digcharge chamber and both end chambers and
projecting and opening into sald discharge
chamber.

2. In a double action duplex pump, a frame,
a pair of upright spaced cylinders positioned
within said frame and supported therein adja-
cent the lower end thereof, a piston positioned
within each of said cylinders and mounted for
reciprocating movement, a piston rod having one
end connected to each of said pistons and having
the other end projecting froin said cylinders,
a horizontally disposed driven shait positioned
between the projecting ends of said piston rods
and rotatably supported in the sides of said
frame with the ends thereof projecting veyond
said sides, a first cross head positioned in one
side of said frame and mouunted in the latter for
vertical sliding movement, a first guide rack
frame arranged exterioriy of said frame adja-
cent said first cross head and having one end
pivetally connected to one end of said first cross
head, a second cross head positioned-on the
other side of said frame and mounted in the
latter for vertical siiding movement, a second
guide rack frame arranged exteriorly of said
frame adjacent said second cross head and hav-
ing one end pivotally connected to the other
end of said second cross hiead, each of said guide
rack frames being provided with an endless gear

‘track, and a pinion on each of the projecting

ends of said shaft in meshing engagement with
the gear track of the adjacent rack guide frame,
said cross heads being disposed at different levels
with respect to each cther and each having its
other end operatively connected to the adja-
cent projecting end of the piston rod.

3. In a double action duplex pump, a frame,
a pair of upright spaced cylinders positioned
within said frame and supported therein adja-
cent the lower end thereof, a piston positioned
within each of said eylinders and mounted for
reciprocating movement, a piston rod having
one end connected to each of said pistons and
having the other end projecting from said cylin-
ders, a horizontally disposed driven shaft posi-
tioned between the projecting ends of said piston
rads and rotatakly supported in the sides of said
frame with the ends thereof projecting beyond
said sides, a first cross head positioned in one
side of sald frame and mounted in the latter
for vertieal sliding movement, a. first guide rack
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frame arranged exteriorly of said frame adja-
cent said first cross head and having one end
pivotally connected to one end of said first cross
head, a second cross head positioned on the other
side of said frame and mounted in the latter for
vertical sliding movement, a second guide rack
frame arranged exteriorly of said frame adjacent
said second cross head and having one end pivot-
ally connected to the other end of said second
cross head, each of said guide rack frames be-
ing provided with an endless gear track, a pinion
on each of the projecting ends of said shaft in
meshing engagement with the gear track of the
adjacent rack guide frame, said cross heads he-
ing disposed at different levels with respect to
each other and each having its other end op-
eratively connected to the adjacent projecting
end of the piston rod, and drive means rotatably
supported within said frame and operatively con-
nected to said driven shaft.

4. In a double action duplex pump, a frame,
a pair of upright spaced cylinders positioned
within said frame and supported therein adja-
cent the lower end thereof, a piston positioned
within each of said cylinders and mounted for
reciprecating movement, a piston rod having
one end connected to each of said pistons and
having the other end projecting from said cylin-
ders, a horizontally disposed driven shaft posi-
tioned between the projecting ends of said piston
rods and rotatably supported in the sides of said
frame with the ends thereof projecting heyond
said sides, a first cross head positioned in one
side of said frame and mounted in the latter for
vertical sliding movement, a first guide rack
frame arranged exteriorly of said frame adjacent
said first cross head and having one end pivotally
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connected to one end of said first cross*head,
a second cross head positioned on the other side
of said frame and mounted in the latter for verti-
cal sliding movement, a second guide rack frame
arranged exteriorly of said frame adjacent said
second cross head and having one end pivotally
connected to the other end of said second cross
head, each of said guide rack frames being pro-
vided with an endless gear track, a pinion on
each of the projecting ends of said shaft in mesh-
ing engagement with the gear track of the ad-
jacent rack guide frame, said cross heads being
disposed at different levels with respect to each
other and each having its other end operatively
connected to the adjacent projecting end of the
piston rod, drive means rotatably supported
within said frame and operatively connected to
said driven shaft, said drive means comprising
& rotatable drive shaft disposed in spaced parallel
relation with respect to said driven shaft and
adapted to be connected to a source of motive
power, a drive gear carried by said drive shaft,
and a driven gear carried by said driven shaft
in meshing engagement with said drive gear,

SERGIO DELAHANTY ALONSO.
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